HUMANIZED ANTIBODY CROSS-REFERENCE TO RELATED PATENT APPLICATIONS [0001] This
application claims priority to United States Provisional Application Serial No. 60/960,616, filed on
October 5, 2007, which is incorporated herein by reference. BACKGROU%%%)@O‘W‘EII VENTION
100021 The‘ff%é@%@ﬁ?%tion is related to methods and compositions for diagnosis an ltreatment of
amyloidosis, a group of disorders and abnormalities associated with amyloid protein such as
Alzheimer's disease. [0003] Amyloidosis is not a single disease entity, but rather a diverse group of
progressive disease processes characterized by extracellular tissue deposits of a waxy, starch-like
protein called amyloid, which accumula@sMANEZEINENTIB@ADBY or body systems. As the amyloid
deposits accumulate, they begin to interfere with the normal function of the organ or body system.
There are at least 15Gi{i§EIRYPRRENEBANIA5IE. APEDRIOT ENDA P REREMONSYloidosis without
known antecedent, secondary amyloidosis following some other condition, and hereditary amyloidosis.
[0004] SecondmpoamyirtifagiplRadurscthiringhbrionic Dfteddtaes Mavivioatd A milesite such as

theumatord ar P AR oF LRSSt (o S TS ks diseae, and

leprosy. [00051efmeyikid deposits include amyloid P (pentagonal) component (AP), a glycoprotein
related to normal serum amyloid P (SAP), and sulphated glycosaminoglycans (GAG), complex
carbohydrates of connective tissug sarpuinibRrRlio s wiehmetownnt for about 90% of the amyloid
material, comprise one of several different types of proteins. These proteins are capable of folding into
so-called "betagueztediahpetdiriisication gt ieipredeinreathfigs ratimomprsitienchibitdikendhigy sites for
Congo red resulting in the unigue,staining, properti f ' i diseases of
aging are basead’grg%ar}[gggto%?a%rgal% nggay%%ﬁéeﬁ %%{é?r%%aﬂ%%%%f}%@csté{%ggg} %I?)gbrftl by the
buildup of extracefioidneeusishhakldottiner ardighsie-like material that contribute to the pathogenesis,
as well as the progression of the disease. These diseases include, but are not Iimitedfto, neurological
disorders such[ﬁgoﬂlzhéﬁﬂﬁ@%&‘é&@@%ﬁﬂ‘}ﬂ%%ﬁ%ﬁ%ﬁﬁﬂ(ﬁr VB8RS S idrome,
hereditary cer%ggm@@@g& pisannydaidaaisided iohdypsiang tiwus depositadinson)ementia
complex. Other diseases which aregiase%ﬁ){g oiHa sociated with amgloic%lﬁlci%e &rcgr?sj%§ ggg@)rogressive
supranuclear pERGhTHbRIIRI RSB e PRI AN TS EIEE e PRrknSOn's drsease, HIV-related
dementia, ALSgafepalrapitiiaiabst tunsis}, abchritubinseh&ihbgiety Bueifereartiabansydiosis,
endocrine tumars, and other diseases, includin lar, di S @ﬁqﬂ thological
abnormalities/clge8 (?r{ eeoﬁ%%%ﬁ)éfi%sey\%gﬁgéﬁgégé% Sd gzg%ﬁfulgr(l?ﬁgéssomatg%ﬁth
amyloid-beta-retaiddipadisolBgicatjabfomsatitesieham aayleidnaizisitheytdnemn asteerdeBtem, such as
neuronal degradatlggﬁl%%g}g{gggqﬁ%‘gg@grm|§§,%rrggydg§&grmf@mgg@mgeammimmmt tissues of

SE : " " T . .
the eye, such as the v ortex leading to cortical visual deficits, the anterior chamber and the optic
nerve leading tQugif{CoRRoHAGAEAS RAGHG reatadaghg dhrimiedideatiop oiinibpositiony the vitreous

leading to ocular amyloidosis, the retina leading to, pri retinal de i r
degeneration, fBiSEa5m Y A9 &UPETS ﬂs}ﬁ&%ﬂﬁéﬂg ‘é‘ﬁ%?g %ﬁ?ipﬁ%e %EW%&W t%gg%%c nerve
drusen, optic neykeatbytians (opiometliitiy, Ardrthoabenbsitie suifigpssivicedhsnmeHy. [0007]
Although pathfn%ﬁgfﬁsﬁ{gff %g%%%{%ggjﬁgﬁigzﬁxo VeIgE.dheiLchRIRsLgristic deposits often contain

many shared onstituents. To a'significant degree, this may be attributable to the local

activation of praghfigmmaion BalsaKsRIELisRing (peiisysangeragbaanaalign.of activated

complement components, acute phase reactants, iImmune modulators, and ofher inflammatory
mediators (Mc@mqumJWlmwﬁ%ééﬁbm 5““&?‘?8 ogical disorder primarily
thought to be caysed fy;aspWeidNeauss campler watblatidneisationmatepissiteof fmmukids in the
brain. The most frequent type of amyloid f%gnqz)in tgta‘prgf'rghof azfa{ﬁfqg}tg% %{9&‘@9%@!& 'ﬁs%o(mggf;ed
primarily of AgePfBifig Rth i SVENEE BB AL PR IHAT Anincrease. 1n the production and
accumulation ofsbeiaiaiiyisitltsptsiofiprpteimscEHemdsdrmenre culkblearhfoldingieioraeisaied to the
development ang progessian of AR, 10so. 8RR el N ekaleule DI BiRRRs il causes
reduction in the FEhEnamittars an Impairment of memory. The proteins principally responsible for
the plague buildsisgsifiel Gtegrmedoics pting i Sraproias FRMMERTangTocH RISBAINMY QMM | and
presenilin II). Sequential cleavage of the amyloid precursor protein (APP), which is constitutively
expressed and catabolized in most cells, by the enzymes and 7 secretase leads to the release of a 39
to 43 amino acid A peptide. The degradation of APPs likely increases their propensity to aggregate in
plagues. It is especially the A(1-42) fragment that has a high propensity of building aggregates due to
two very hydrophobic amino acid residues at its C-terminus. The Aa(l-42) fragment is therefore
believed to be mainly involved and responsible for the initiation of neuritic plaque formation in AD and
to have, therefore, a high pathological potential. There is therefore a need for agents to prevent the
formation of amyloid plagues and to diffuse existing plaques in AD. 100091 The symptoms of AD
manifest slowly and the first symptom may only be mild forgetfulness. In this stage, individuals may

forget recent events, activities, the names of familiar people or things and may not be able to solve
cimnle math nrobleame Ac the diceace nroaraccace cvmntome are more aacilvy noticed and hecome




(0010] Presently, the only definite way to diagnose AD is to identify plagues 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 t5Q3*p¥PEEHT of the time using several tools to diagnose "proéﬁﬂgszﬂ%{ﬁﬂ'f%icians ask
guestions 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, WO 2009/048537PCT/U
$2008/011491, prgfery salying. ALERHIaRn SAHNGa BAbIARsEREPIR deniflRERlon on cognitive

degeneration and medical tests such as tests of blood, urine, or spinal fluid, and brain scans can

provide some RRRfsENS AnsrATRRbATROTIZE TN Afa R Jheriaiidsp RDeX BRI BrdsRasitstbn-based and

non-medicationhaped JFaatiisalsikd rmaknsTisAlnad e henainaHigdiasisr biRenayise of the disease
(delaying or reversing the progression) have so far been Iar%%y unsuagesgéfl. Medic{ne.s hat restore

the deficit (def@ERFBTSIARIRGMRSiBIRFAge i A SrRsasranTRde Tl 48 BRHEHEN S agLoloica
(neurotransmittkés)déns Ractcislal henbolmEstasasa Mhibitoyb(@h dimsiieh BB MYcHoeand rivastigmine,

have been shown fo impyove, symptoms., ChEIls impede . the enzymatic degradation
neurotransmittSYRFRIPSHYHGEF ﬁ%%gi T a5 Yo L p%égi‘}ér(iagr@;\)/’gﬁilt?%gt%}?ransmit the

nerve signals iGthaen Fraiinfoo T¥matisammpecihier thscesadywinch ariclbiecdtony os wkdserdibease, the
is,Rlai ' ) , kyastigmine
ISEIR iR ﬁr%%’&gf%?ﬂﬁ%&@% mHR sdfekoles

drugs tacrine (%%]G QQ-’IMQ

(EXELON(r), East Hanover, NJE{ or galan ne (R runswick, NJ) may help prevent
some symptonfSrérsnfelsbiasatiisonses 8 adinsomntaisansse HAWonlated deneniétnahthe (NAMENDA(Y),
New York, NY)35,R667 ARpE0 e Ky eatmeohelimedriate datevara ARmiedisations are also

available to address the psychiatric manifestations of AD. Also, some medicines may help control

behavioral symfReRRENSHAMOSH @R e s dieasesous uding Ao AinERsAR SSARRiSE, "Ad depression.
Treating these ?Mﬂmagm efipshrnaiRs paligetsimhcaisamiofiahieisnd spakes pasicchreyeasier for
caregivers. Unfortunately, despite significant treatment adyances showing that this,class of agents is
consistently bef¥SPH# é”b%%\@gﬁ’g?‘ 98%%8%%%‘? c?ﬁﬁl% § ?oap?]c?gﬂrréas%}s,wg/n %%egl\ll%s}g%qel%?%ct on
mental func_tiortblﬁgxb&ﬁmﬂly)beﬁn mddesst_:a\taqu dﬁ@ﬂdﬂogs&m@dd&heﬂmm@m as ChEls
also have side effectscma% |rnglude ﬁa%@k%égve?}ﬁ?%mé/ss&%ﬁé'ggf,'h\ﬁ%ﬁt&ﬂﬁ@xi@m %gg,pt loss. [0013]

Cortical visual d&HcHS are oftan associate AD, despite the negative finding of impaired visual

acuity or oculaietidimase. evirhistehiefsitanbe sseraphsambasand ABersin A BAEIsIREIP changes in

the pre-cortical YisHAhSH UREES RAS [ dGlan HORGARMA RAREepiilon, the vitreous
20091048537PCT/US2008/011491 [0014] Visual processing dysfunction in AD is ajso associated with
neurological chisagiag snecsiemamieidesisniastaadeadnain By R EINh ARSI &M a with the
P-ganglion cellgfiauofiefiapanacaiiuraiayrrsgelhiadaemhganiepatearonlabs ¢piEMErveaching the
inferotemporal cortex rng) and the dorsal pathwa’%/}}hat %Eé(’ten‘fs f{.%m tk}l .ge%@twitgomgaM-ganglion
cells through thi$3AEE 0 SEMAAFTLS SFEsERtARNCARP PRAENIRG 158 Titidie terhporal cortex. Senile
plaques of AD peiitnisciatie: dpstosphglities and dysfunctions within these cortical regions. Senile
plaques also cause a loss in visual perception tasks, such as a dysfunction in the facial recognition of

familiar people,1808Fhditdthavevrrtiogsussiirighessidifones oy disssrdhein ShAASBEE on or

associated with he gecymylation2nhsepesiiahameiniddierisiirere sk ragnitbgdepairment,
Lewy body dementia (LBD), Down's syndrome (trisomy 21), myﬁtro%hic lateral sclerosisb)([ALS),

a
inclusion-body HfiHS R bERELE 0 the drealrpliy 3Ry BLREY P BRL v ays there
abnormalities/chaaagstnkeedisaiRmOlshaNicn oF sysienRd patipléatit asaamintat withte
amyloid-beta-related pathological abnorrg itges/chadn&ﬁs in }Patlangls&ges oé&pd O\r/siz%lségglt%[n, such as
neuronal degrad ﬁ%ﬁ#%%?&“ﬁa‘fﬂ%&?&&f" BoTTiaities rﬁ%i/noccur N different tissues of the eye, such
as the visual costex #8ddling 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; thd1#la |addhegnes pitisarse ChiRA i gerelagisal dheprdercmamaily huehidn Por example
age-related macylAe469SRRRIP PR ORIGAGKHEIIRRAIBY doneRtie) BRPRICsagestepRtS trRUrOpathy and
optic neuritis; and the cornea leading to lattice dystrophy. [OO&glngIdﬁ%o iti\é% Impai minl (MCl)is a
general term m&StiBo AR dsarert 598 S AN Hid RS 5 BTAR c?%le&f rGEHRBEEon with MCl
experiences megspioREe ity edtep sl d o siatlyfxpddtadesitmagingcb tixiaasmatastow other
symptoms of dementia, such as impaired judgment or reasoning. MCI 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 A0(1-42) levels decline



significantly once AD becomes clinically overt. In contrast to CSF- AX1-42) CSF-tau levels are
significantly increased in the MCI stage. These values continue to be elevated thereafter, indicating
that increased levels of CSF-tau may help in detecting MCI subjects who are predicted to develop AD.
10018] Lewy%%&?f’&'@fﬁ@ﬁtia (LBD) is a neurodegenerative disorder that W P’fﬁ"ﬂé%ons older
than 65 years of age, which typically causes symptoms of cognitive (thinking) impairment and
abnormal behavioural changes. Symptoms can include cognitive impairment, neurological signs, sleep

disorder, and 3HRBIMIGIAI nf AANINRIDRRY BENLRRARER RS R4s4B Relg¢nost cases.

Patients have recurrent episodes of confusion that progressively worsen. The fluctuation in cognitive

ability is often sekdenttedhirh conttingterigrbedercleRmanras aamaaL o BdEnkivss fhpairment and

fltrJ]ctuartlionls of %ﬂ%l@ﬁk&%&g&ﬁﬁalﬁ%ﬁ@ﬁﬁmﬁ{ﬁe%%@ u@%h%kﬁa\hb_ tﬁ@ﬁ*%h' aigdarmed from
phosphorylated and nonphosphorylated peurofilament proteins; they cqntain the synaptig protein
alpha-synucleifd<mRATERERE SR Bhi M FPRNBRY C{ﬂg1@Ifﬁ§ﬁ°ﬁf§ﬁ%%&§?ﬁ§&@%&é%¥ormal
proteins. In addiittlait amylBidPagut@nyrogit i(a®Pymdacepiestusiing {poeieslin lmdell processes of
the nerve cells, may alsq be_present. Amyloid ues may form in the brai jents afflicted with
LB, HoweverPTREY Tk ko CEYEE SIRLHOS) Mo huie et oA LR ATENaE e
Neurofibrillary tangfistitety etyzessuid mgatiotoical mmm&f,hmﬂmemm&ﬁMaracteristic of
LBD but are frogugiil¥ fgReh' i AAilon:p oIl aiag en: ANRBRRONL S SYBIBIG(DS). o

trisomy 21, is a genetic disorder caused by the presence of all or part of an extra chromosome 21 and

is often associ#BRslikslsdnsechnsdheitamopmsiiyinioacaanty BiasHssidbis Rt 8% characterized

by premature agipgL4ncRhinlividuasaffesiarpphritisrassideyelonMabetmersisease in their fifth
decade, including deposits of the p_Iaque-formlréP rEroteir] amyécligi-beta tléitéare often more severe than
in most other AtYRETRNObIC3MBARIE raHlHe S HARTRREhIERR B b TaRpBhthracts beginning in

childhood and raRyose Belidtentc 8B aeiitpl ghuslceimad respomsibis, fdretgeniiitivamfeiditicecursor
protein, which is cleaved to_form amyloid-beta, ig located on ghro ome 21. In. indiyi s affected
by DS, both ORI RSB AL %‘f o Yot A B%%‘?g’%'ff%a%%eﬁ?u‘%rn@t{g{ga%y|oid, which
is responsible fihetbfafometibfoohsend copieayensthnraasiioni nfbetal ok ploipk ésvaid tn didusa's
Syndrome maye}rgfgect the increagﬁd expression and protein levels of beta-amyloid precursor protein

cleavage enzymeS no%p(i:ia‘lcf’ttjﬁfr:rsul)%om('-:- 21. [0021] Amyotrophic lateral sclerosis (ALS) is characterized by

degeneration Ot)mfr.«m IOWEIIRQIGF RBUIRRT-LDSOMS MSHRatienisnaesnentiy orlgfasia may be
present (ALS-D). The dementia is most commonly a fi-ontcgt(?rrg oral dementiaﬁ%ﬁ_g}'}g@)t X d many of
t

these cases havald Erertine s RIS StHasy A KHElS oM JOFERLRSAL TF IR gyfus and
superficial layersatthe fiasiinraed friopaiiakiohrbm4 0032 béndlitsio sebadsimpjesitith(IBM) is a crippling
disease usually fosﬂ;ud in E‘?%ﬁle over age 50, in whic Omlsjgglengiol%ers d1 vecl,(eg f&ﬂﬁ‘ﬁ@@&%@ and begin to
atrophy-but in ARG Bfa eiglg?)ag? oﬁiﬁ%gti%?g fetain their ruTl inteflect. Two enzymes involved in
the production eérivanyleidughpeotemepecptfonittl Ad0ber itheie fseidyi it ercterngskimedinglof patients with
this most common, pregr ss'v«i %{ ' I AR oW BiCH AP RigB isiplg0 increased.
[0023] Another dﬁlﬁ;%gvs%gtﬁ% %SS a e?ﬁlgngg§%%Z%gg?e%&y%ﬁ}ﬁt§e %cctumulation. and depaosit of
amyloid-like pramsioningzand arebgandeaing, YO EPENHRS: RS eHER SFAUNSIIBA%ye disease
that causes detggiaration afteMarulRHidHs dhasayBralareantheielandidhessromhin tissue at
the back of the eye where light-sensitive cells send visual signals to the brain). Sharp, clear, 'straight
ahead' vision is%@é%éﬂ‘lﬁ%ﬁb( H‘F&é&%ff‘“[?ﬁ?ﬁage to the macula results in the development of blind
spots and blurred or distorted vision. Age:related macular dege flon ).} oy cause of
visual impairme‘rgp%oﬂ}e Bincy ySEa%é’?%n%?%#B(%13%00&\}/%?&3(% ?tsiégthéééfléj d r%%g%%g&of legal
blindness amongngksdabiairs tissupradmartlysy . Sharnidfiertbafhthédadiyidgel 4Dhsrdosta épeiatee advanced
AMD, and another 7.3 million.p ithrintermediate. e Aabskhsiantialdigk farsyigion loss. The
government est?r%na?gwe%?l‘% S%Q%Stﬁ%r%v%ll bia 2.9 million people with adva?ced AMSI':). Victims of

AMD are often eliMsribisinasurfrasmeabads phvsisians sanIfirenese- AR FARRMHE PARREEN treatment

of this blinding ¢engiiane YR 20094853 TP G52 00BINLIAATI0 ARk ERBksask e bogtibasms Of
macular degeneration; dry macular d%j)eneratlon and. wet maﬁular de%%%eé%tlon. The dry form, in
T

which the cells 8PME HERTTFLBETYHRIFAIRESHTEEIR PLORISHIS0 8 S EERPSF macular
degeneration cah iUl By @srere usualyaifeniedally siypvitMdD , Bittvighl dertsefercariyse vision
while the other eye remains unaffected. Drusen, which are yellow deposits under the retina, are
common early signs of dry AMD. The risk of developing advanced dry AMD or wet AMD increases as
the number or size of the drusen increases. It is possible for dry AMD to advance and cause loss of
vision without turning into the wet form of the disease; however, it is also possible for early-stage dry
AMD to suddenly change into the wet form. [0026] The wet form, although it only accounts for 15
percent of the cases, results in 90 percent of the blindness, and is considered advanced AMD (there is
no early or intermediate stage of wet AMD). Wet AMD is always preceded by the dry form of the

disease. As the dry form worsens, some people begin to have abnormal blood vessels growing behind
tha maciila Thace vvaccale are vearv fradile and will laale flinnd and hlood (hence '"\wet' maciilar



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 impRR & MG ity of life. WO 2009/048537PCT/1352008/011 45T O0SB  BHE of the earliest
signs of age-related macular degeneration (AMD) is the accumulation of extracellular deposits known
as drusen between the basal lamina of the retinal pigmented epithelium (RPE) and Bruch's membrane
(BM). Recent ié‘dﬂi@ﬁlﬁ ,%9%%[‘6&%@5%%@1-1 sopfsmes thsrsisisencapisingeamyloid beta.
(Experimental Eye Research 78 (2004) 243-256). 100301 Ongoing research Cogt‘j%%%sf with studies

exploring enviksEensFREnFadnedisALIERSSHEIaR {65 G ARy T B8 AR H#Batment

strategies are @&Q@Hﬁ@g{g@g&%iﬁﬁ@@jﬁgm@ﬂaﬁbﬁell transplants, drugs that will prevent or slow
down the progress of the disease, radiation therapy, gene therapies, a computer chip implanted in the

retina that may{¢ualp} stimelaimaisnemod SDemsststaofitiqdiestént-taeed rawithcof medicelsn vessels

under the macyla. [00311 An important fac consi g0y llgRdssthe ease of

use for the targ&t eﬁgatﬁee%%g?rﬁfa?t%ﬁ%“&%ﬁi%@%%e@%%gﬁ% g%ﬁé?tlg%}a%@glesrand softgels, account for

70% of all dosddmdyinpsruenesingthoaragressisim Aasnse stnesm ieeelp umgurssaiBilers agree that

patients preferﬁ%‘igé‘? VR ralhsk the subirglipadhemsRivesdadpiss ianscaeiRaI more invasive
al'a

forms of medicin ministration. Formulations resulting in_low dosing 'nt%[é\c/%lgsg.e. once a day or
£ho

sustained relearessenecr o (hroreris el RReRrtERImiTit fePATH S KF%Ssage forms
results in an ingieAseQlEREAYLEOMRIBBSRHNY iitrinathdR0ER: Wbahinimedsd are effective

methods and compositions for preventing or addressing the complications assoc, with
amyloidosis, a §fEREBedidEIssoRHls NESRTRTRAARE &gé%‘%t%?a%ﬁ? c%%n b alqat%s cﬁéﬁ%ﬁon including .

secondary amy|lQigkasiseand ageutelef eteaiedloinasengecidaipbbutortoimitaicocrisiensdical disorders
such as Alzheimey's Disease (AD), Lewy body dementia (LBD), Down's syndrome, hereditary cerebral
hemorrhage with lf/'l?)ll"aosis (Dutch type), the Guam Parkinson-Dementia complex, as well as other
diseases which are.based r | ' Tanl IgiNBSERB08 plograssive
supranuclear pﬁsﬁ;ztrnu t(l};g%}sn%g%c? ii')se?{gtrﬁé%{gz\%e d%@%%ggg Parkinson's disease, HIV-related
dementia, ALS@MQQ@‘IEP@%MFO@@}}SAHJM@%@?@i%%l)s%nil o%gpd 'amyloidosis
endocrine tumas, andaiber diseanes asluding ecuiay, dispasesmsra@alaaNyLpitwlogical
abnormalities/changeés in the tissues of the visual s stem,ﬂf ticu aercl associated With 1 ited
arnyloid-beta-rebasasisthDibgnay %ﬂ@?ﬁ?’ﬁﬁﬁé@%ﬁgﬂﬁg? Sthe Tissues ofthe visual system, such as
neuronal degragationnSaie Raiholgicaliakmumaine Al eectiorkoNaRaheplesdn M tissues of
the eye, such as the visual cortex leading to corfical yi ICitS; | ey @pd the optic
nerve leading td%ISERGHA: ‘lﬁ&l?éﬁéafga%%ﬁé’ lg‘c%?égé? u%%%?%%%%ﬂ%ﬁ%gggoﬁiom the vitreous
leading to oculagsgehjaeidasis: fesatistinaofesling 1o, pommmerienas H@Q[é”f?&?é%ﬁ%ﬁ&%‘%fﬁlr
degeneration, for example '£§éﬁt§_95§€€éﬁ%§ﬁé§§,%%@ﬁwm%@ﬂﬂﬁ9’ lgatidegrtasiptic nerve

drusen, optic nesa’}noﬁg y and optic neuritis; and the cornea leading to |attice dystrophy. In particular,
what is needed Freatiggtitese apableras e5an BAEH ﬁ@tﬁfgsdﬁﬁ)%‘?(ﬂ%‘ﬂ%ﬁallﬁgﬁﬁgﬁ% Sansgglft%aé%disease
such as the forrgatonggf ﬂé?ﬁs@%%ﬂﬁ&&@lmmgﬂmmﬁb&fﬁlﬂfttmamgdcsimbwﬂlmnyloid-like
peptide. 10033] Anti-amcglgi antibodies elicited b)&the iﬁéoculation}% %Bé A@,%Qé'é&&;%@ Ereund
complete or incéhApiBiECkIR FEFRSRISS FAPUNERITY TEHT 8 E RIRYISIu Burden in transgenic mice for
human Alzheimgtiggs sed Sehens alealffctd 8 minted fenitbomiabiharomdyibreofmedefalMisylateel
A131_16 reconstituted in lipospmes.to NORBA transgeniG.mi il Qi it =anti-amyloid
antibodies, Whic?lf\‘f@gr%r\‘gfﬁ?f’éqg%%m |ll(z;aelﬁ‘r%%&d%t%%%ﬁﬁﬂ%ﬁ&s%ﬁ?%@ a@% ?r{%‘go (Nicolau et
al., 2002). [0034dAupassineiyshavison, Bivertivticineaaid selighb Fr8T amyloid plaques and fibers
occurred was first suggested by Bard et al., (2000), who concluded that the an 'bodiest‘o sonized the
plaques, which \i¥Sbulsutiodritisuakd s rdgat A SRR B 2B Wattos et al.,
(2001) indicatedghaha spdbdirestodagatnal ibeoeanis alsdaseawiidramytvidavas abieAPbind and

completely sequester plasma amyloid. They argued that the presence.of 1 mApgn@ girculation
shifted the equilibﬂlﬁ‘?%‘?%&ﬁ@é’f%@%ﬁﬂ?@?ﬁ%ﬁg sy a%ér)i%%ﬁfﬁaefglesﬁg seetﬁgf cleearing and

catabolism instegdgdtdanaepnomwiidmiteesbrain. 100351 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 WO
2009/048537PCT/US2008/011491



antiglobulin response. Although rodent antibodies share a considerable degree of sequence
conservation with that of human antibodies, there are many sequence differences between rodents
and human antibodies sufficient for the rodent antibodies to be immunog%%i%ilgz%% NSy [0036] This
problem ma;}vﬁ)ezg‘{?é‘ﬁ?é?ﬁe by generating antibodies directly in humans or y‘tjhe Creation of
"humanized" (a.k.a. "reshaped") antibodies. Humanized antibodies have a variable region amino acid

sequence that contains the rodent-derived CDRs interspersed into human or human-like framework

sequences. Sifgidie saaiciaking fumaniadanibaciss assided brheardogtderived CORs,
their residues are to be used essentially unchanged wjth only minor madifications being allowable,
which do not sFpRIRSY %%@Mtﬁ%@%ﬁﬁ%@%ﬂ%ﬁ%&gmi d5He? ﬁg‘%arget antigen.
Framework resigiesmasohedrrikasfiothegayoodiate Riapacichiddisrilopnaniatermaleusariable region

or may be a comhination thereof and the resultant designed yariable region waquld b nsidered
reshaped. 100 N’orﬁqﬁ%ﬂ%gée RSB t%aa{%eétfﬁihﬁ R A %‘?ﬁa %?ggﬁ%ggsd antibody it is

an
nity will'bere Aine
important to mékenatprapeas satactio M ihelivaraiydrkonghidre dragriaveliahiayereof thaework
sequences seryg{o hald he EDRS N (et et spaialereniadon Rpipleaation ith antigen, and
that framework Tésitlies can sometimes eglen participate in antigen binding. In order to maintain the
affinity- of the asltiothalitiestandritigfmdtitaswnidinabess sotacabiestomsntsni e aaavisSequences that

are most similagin he seaeRGeseidRitAds Al AR Ok sthHaBMRLs o ARSEARRIY tO replace

one or more amino aci%srs in the human framework sequence wijth the corresponding residue in the

rodent framewefidanigo REMISASCARGIHAB AR ASTHRSPRARREEent may be aided by computer
modelling. [0038] The present inventjon provides novel methpds apd.compositi comprising highly
specific and hidPR} Srreifier AS6B¥SI té)ﬁerﬁ ﬁ?gsrwgﬁiarﬁseor%agen RS Fﬁgﬂ%ﬂ%@ rgg%l?elnts thereof,
more particularfjepastialiyibilyikemanizestantitiosiesiine idipgrinegmieeny brsledemaniing the ability
to specifically r nize and bind to specific epj a:enee. ot (Ramnyed ’tigens, which may
be presented tﬁﬁg %irﬁ%%%ﬁf ;é lf%%lnoﬁrﬁgcr}lrg,)%ﬁ?%%%p | 2 olymeﬁaé f?fnm, in form of an

eric, j[rlmerlc, etCi,P?ﬁé) ]
aggregate, fibeiscliiiondrdyonjosiis CEdbreddroin dserpaasrociptrd arthverthelogifgbled by the

teaching of the %E%%{Lﬁii{%é’s‘?éﬁiﬁ a's particuauy taefukian hadreasmaniien payinidasisvitgroup of
diseases and disorders associated with amyloid plaque formation jn%lrs;%secg%da% alinyloidosis and
age-related amgrosiidibsticrataied patholesifahRbBO HEISRITHARESP dfs &H2hE i Akimer's
Disease (AD), E?W%Q&%'H&HH&&'&QM@MW?MW%@lﬁ&fmﬁﬁ’é@bﬂﬂf hemoizhage with
amyloidosis (Dufch type), the Guam Parkinson-Dementia complex. as well.as other, di es which
are based on ofHE3ERIAESH AR ‘Bﬁ@f&&liﬂk’eaﬁm?ewg%tucaﬁtgg%?%h z%fi?él‘ g@p?&%%%%%?%éa’lsy, multiple
sclerosis; Creutgfelghdaesbhdisbasamderesiticyeerclerdiieim glineomayiite tanyletdingdDutch type,
Parkinson's disease, HIV-related dementia, ALS (a ' i) st GidHac¥set Diabetes;
senile cardiac aﬁ%ﬂé&%f%ﬁ% barl?’r%lor!lrj&rr(? gs %%ﬁ&’g%ce{g%%g‘gzée%s@r%%eg% oculg}rggdiselases
associated withthatettagieaizbroprimlitesihaldagsterationiaed eeras d<genertigadRs, particularly
associated Withe"%‘ch‘rX"féda;geea}@rﬁ?é@trﬁgcﬂﬁaﬁh@édg%%ﬂtﬁl?ﬂ% ticalshanasmindhptisskas of the visual
n

system, such as HeUro egradation. Said pathological abnormalities ma olccur, for example, in
different tissuesdoisere enfis ROERRAHENFiQREF ASHENS AR P EPEUR; ?i'lc\ﬂ@jgl 8Eits: the anterior
chamber and thg pligryerve 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 arnggneculdiideggneratinmdomenahviiid)age getatedermantst eagaealutsfintde optic
nerve leading to optic,nerve drusen,,qptic neuro ' It fnaedeeading to
lattice dystrophﬁ%ﬁﬁ FA%QV“%%%@%E[ ne%)#rgé{ﬂ %E%eg, t ereg%req’%s%qnﬁﬁgen E)?f%refers to the use of a
composition in theohiemseutmetvenmeidzerascted wighrsingn it Sreomicivtseiebeficits, glaucoma,
optic nerve drusgi ARl BPLIRRAINN OEH S caIBITEh: cpasamYaiopls aclaticm dystiophy.
0

wherein the composition comprises a therapeutically effective amount of a humanized antibody,
wherein the hunibstigsausatip seestsaprednicHlsiage O A CDR1 having the amino acid sequence of

SEQ ID NO: 1; a heavy chain CDR2 hayjng the aming. acid sequen = 2: 8 heavy chain
CDR3 having thg’gmﬂno%&%ﬁ%@g@g’ ﬁ)‘ﬂ@:ﬂ%g ‘Tfé}%f cﬂfg\l(ier% éﬁ%&y%%}ﬁg%%ino acid
sequence of SEQ4PaME): ki@itight deedioBRAPdianilictigpiting iR eedMERba b Edety-NO: 5, the
amino acid sequence RVSNRES, or t@ ' | NEe koM S . ht chain CDR3
having the amin 4&il 1sr1ei(ﬁrfﬁavrlvtl:t(}eSl '(tﬁe %ﬁ‘@ﬁ%%@%%ﬂéeﬁ?ﬁﬁ%%ﬁ?ﬁgﬁé{rﬂbody is of the 19G4
isotype. [0039]In one example, the invention relates toca chimeric antibody or a fragment 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 p-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. [0040] In particular, the chimeric antibody or a fragment

thereof, or the humanized antibody or a fragment thereof binds to at least two, particularly to at least
threa dictinet hindina citee Aan the fR-amvlnid nrotein wherain at leact fwon of the three dictinet hindina



Xaa3 - Phe - Phe - Xaa4 - Xaas - Xaa6, wherein: Xaa3 is an amino acid residue selected from the
group consisting of Ala, Val, Leu, norleucine, Met, Phe, and lle; Xam is an amino acid residue
selected from the group consisting of Ala, Val, Leu, Ser and lle; Xaa5 is an_ amino acid residue
selected frorﬁ’f?]%"g%%%onsisting of Glu and Asp; Xaa6 is an amino acid feSREERIEED from the
group consisting of Glu and Asp; and wherein said amino acid residues Xaa3 Xam, Xaa5 and Xaa6
are not involved in antibody binding or to a significantly smaller extent as compared to the -Phe-Phe-
binding site. 1q04da n@naitenex seplfeaieg betsinnsiinerls earbagy oiz fsament thereof
or a humanized antibody or a fragment thereof is provided, wherein: Xaa3 is Val or Len, but
particularly Val,e%'é%@ﬂﬁi§1Nlﬁ6%“yalffi§mﬁ§§¢t}§d¥§r§4ﬂéf%ﬁa§]i’§s®I‘CP](‘J’F%&?EtBWteﬁﬁRR:uIarIy Glu; Xaa6
is Glu or Asp, R4 pREiERHNASRILIMSHA RRiigHaNRAHITeRs Mliikadhenadiagos thereof, or a

humanized antibody or a fragment thereof is provided, which recognizes and binds to at least one

distinct binding*&teSypisstsy 5 erdigtediR iRkt thding sites, more particularly to at least three
distinct binding, sites on the P-amyloid projein wherein said distingt binding sites comprise at least one
and at least tv%?éﬁsecﬁﬂ%ﬁgg iggr%%r}%arég%éilss’ arengbn‘eoc@{%\ggfl?rﬁﬁgaog‘h%?ﬁg%rté/?%l%?voe%g% the binding
of the antibodyinphkesreindiderahndit yearsoof e whichamieibcidvesidyostaapr ofengnig e first binding
site are -Phe-Fiie: g e ateas' AN aming AASSInueRlls: siRiRddedifie following core
sequence: - Xam His ="Xaa3 - Xam - Xaab - Xaab - Phe - Phe - Xaa/ -Xam- Xaa9-, Wherein: Xaai is
an amino acid tegfdtiec dmpeirmentonsurrRlagistls s sHEmyliOrie Auhaeinnons ey

Cognitive impairment is the presenting feature of LBD in most cases. Patients have

recurrent episodes of confusion that progressively worsen. The fluctuation in
cognitive ability is often associated with shifting degrees of attention and alertness.
Cognitive impairment and fluctuations of thinking may vary over minutes, hours, or

days.

[0019] Lewy bodies are formed from phosphorylated and nonphosphorylated
neurofilament proteins; they éontain the synaptic protein alpha-synuclein as well as
ubiquitin, which is involved in the climination of damaged or abnormal proteins. In
addition to Lewy Bodies, Lewy neurites, which are inclusion bodies in the cell
processes of the nerve cells, may also be present. Amyloid plaques may form in the
brains of patients afflicted with LBD. However, they tend to be fewer in number than
seen in patients with Alzheimer’s disease. Neurofibrillary tangles, the other
micropathological hallmark of AD, are not a main characteristic of LBD but are

frequently present in addition to amyloid plaques.

[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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Xaa3 is an amino acid residue selected from the group consisting of Asn and GIn; 14 Xaa4 is an
amino acid residue selected from the group consisting of His, Asn, Gin, Lys and Arg; Xaas is an amino
acid residue selected from the group consisting of Ala, Val, Leu, Ser and lle; Xaa6 is an amino acid
residue seledYEEHBPHRE group consisting of Ala, Val, Leu, norleucine, MEtBREYEAGHE Xaa7 is an
amino acid residue selected from the group consisting of Ala, Val, Leu and lle; Xaa8 is an amino acid
residue selected from the group consisting of Glu and Asp; Xaa9 is an amino acid residue selected

from the roupCOBISING, LGIH B ESRON MIPIE SPIATIG ASIUIORIN G5 KA X223, Xa2b,

Xaa7, Xaa8 and Xaa9, are not involved in antibody binding or to a smalléer to significantly smaller

extent as compafots ﬁ%ﬁ?@dfﬂﬁjmwlqﬂzé”ﬁﬁbiﬁmﬁ@@%f?éﬁﬁe@ﬁv@@?ﬂeﬁ%’il?n another
example descried; herelpya-himBes AADIARR [ASEANS Beiaeheonapieneaized antibody or a

fragment thereof is provided, wherein: Xaa3 is GIn or Asn, but particularly GIn; Xaa4 is Lys; Xaas is
Leu: Xaa6 is VECETaSe CHRTETSART PPt suslsolbria UrxJald BIRYSRICPASIRP A5 Y4888 is Glu or
Asp, but particetasnhesaedomosome 21.

{0021] Amyotrophic lateral sclerosis (ALS) is characterized by degeneration of
upper and lower motor neurons. In some ALS patients, dementia or aphasia may be
present (ALS-D). The dementia is most commonly a frontotemporal dementia (FTD),
and many of these cases have ubiquitin-positive, tau-negative inclusions in neurons of

the dentate gyrus and superficial layers of the frontal and temporal lobes.

[0022] Inclusion-body myositis (IBM) is a crippling disease usually found in people
over age 50, in which muscle fibers develop inflammation and begin to atrophy—but
in which the brain is spared and patients retain their full intellect. Two enzymes
involved in the production of amyloid-B protein were found to be increased inside the
muscle cells of patients with this most common, progressive muscle disease of older

people, in which amyloid-§ is also increased.

[0023] Another disease that is based on or associated with the accumulation and

deposit of amyloid-like protein is macular degeneration.

[0024] Macular degeneration is a common eye disease that causes deterioration of
the macula, which is the central area of the retina (the paper-thin tissue at the back of
the eye where light-sensitive cells send visual signafs to the brain}. Sharp, clear,
*straight ahead’ vision is processed by the macula. Damage to the macula results in
the development of blind spots and blurred or distorted vision. Age-related macular
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.



Xaa9 is Asp or Glu, but particularly Asp. [0047] In another example described herein, 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 p‘gﬂiéﬂﬂ%@gfyat least three distinct binding sites on the f3-am§7ﬂ6ijﬁ?8?@m,lé%erein said at
least one or said at least two distinct binding sites each comprise at least two consecutive amino acid
residues predominantly involved in the binding of the antibody, wherein the at least two consecutive

amino acid resiglyes representing,a SeEA HndiRg iR AIG by SakeHeabBodgeskitbinake following

core sequence (SEQ ID NO: 10): Xaai - Xaa2 - Lys - Leu - Xaa3 wherein: Xaai is an amino acid
residue selectetehaaruia desensabingisting dHrmaé vaishthe cslisoh the maguaiglaw!¥mino acid
residue selectagd iR he.0'@upcsissing A 93 parsatuiardlis asgarsiatoacisseesidug selected

from the group consisting of Ala, Val, Leu, narleucine, Met, Phe, and lle; and wherein, said amino acid
residues Xaa2 S¥a43° &%%tﬁﬁ@%hﬂ#%%@bf&%%%ﬁﬁs %%é?lseérwl%W%lc%%l?ﬁl smaller extent

as compared ted#e ehyscheinshinaifigtede DF0&:AS hicnathgeladypesiesodétidwetaia, aechimeric
antibody or a fragment thereof; or a hu i antibody: or a fragment ther jﬁ B ﬂ%?éé which
recognizes an gr%grgi)[gl Soor?é{1 la'is:%nci'te)%aiﬁags{? é%"gr? ﬁ%r‘?vtag a e(z t two dlaétinct binding
sites, more parfiddRiyctoastd@ashemenbdistiriedfdheydsises incrers-diviyIpadsprs:&n dikerein said

distinct binding s OIS AldasloRs.and RdAARANA aRsRoHl meminaeibrasidues,

respectively, predominantly involved in the binding of the antibody, wherein the at least one and the at
least two conselisapse; Aewesecitis alsnippsaid sl satleapgeAneAdB e shislsBlu CRAPSEHER not
involved in antigpdydpipging 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 follovigejoraheduenasi, HifiovghdRonly scchemts abBpéaabt XAd6-caséaatsultais - wherein:
XaaZ2 is an aming acid residue selected from the group.consisti g%q Gl is an amino
acid residue se?é?c?gff?fgﬁlkdfﬁg%}ga%e%so%sﬁn%%%f ég,)(\?gjl‘f?ecaa%cﬁ){r%eﬁlicﬁllne, I\S/Iet, eIai’hgéi,a(;g{nd lle; Xaa4 is
an amino acid riesstuedsatesttad fbwetHeVEPOU Ve Nishriy dmays prescded Pidadacifasmaét, Phe, and
lle; Xaas is an aming acid residue selected from g&ﬁaQ?H&BIQ% 5ti0 % A lBno¢Rlallitbodiorleucine,

Met, Phe, and I%? gg%el's é%%%ln agﬁ resﬁjue’ selected from %e group consisting of Ala, Val, Leu,
Ser and lle; vessels growing behind the macula. These vessels are very fragile and will Ieak wid

and blood (hence ‘wet’ macular degeneration), causing rapid damage to the macula.

[0027} The dry form of AMD will initially often cause slightly blurred vision. The
center of vision in particular may then become blurred and this region grows larger as
the disease progresses. No symptoms may be noticed if only one eye is affected. In

wet AMD, straight lines may appear wavy and central vision loss can occur rapidly.

{0028] Diagnosis of macular degeneration typically involves a dilated eye exam,
visual acuity test, and a viewing of the back of the eye using a procedure called
fundoscopy to help diagnose AMD, and—if wet AMD is suspected—ifluorescein
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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Xa_a? is an amino acid residue selected from the group consisting of Glu and Asp; Xaa8 is an amino
acid residue selected from the group consisting of Glu and Asp; and wherein said amino acid residues
Xaa2, Xaa3, Xaab, Xaa7, Xaa8, are not involved in antibody binding or to a smaller to significantl

Y b) ) X y
smaller extem%é‘}@gpﬁﬁgﬂed to the -His-and the -Lys-Leu- binding site, re§'§§é‘ﬁ§/2e"|‘§/8’9ﬂdé9 91 In another
example descrlbe_d herein, a chimeric antibody or a fragment thereof, or a humanized antibody or a
fragment thereof is provided, wherein: XaaZ2 is Gin or Am, but particularly Gin; Xaa3 is Val or Leu, but

particularly Vajp¥aa4 isJhes faesinf irnantis Mladr Maluhvipastisuisly AlDiasihis Glu or Asp,
but particularly Glu; and Xaa8 is Asp or Glu, but particularly Asp, 100501, In an er,exarfnple
described herésfuansiatins R sripeal B Qeﬁ%ﬂfﬁgﬂ?‘fﬁ’ear% , RivReh grbaﬁﬁ(i]tl%%?ao?afragment

Itohrg;g_or:‘ ishproym@%émhtj?}ggsﬁigt@gacijm ¢ nd;;b'gmggmﬂm Bashtwmelistinat idnN R sitas andiere f3-amyloid
in wherein sajid at least two distinct binding sites each comprise . at le W [ [
acid residues ﬁPé’&BFﬁ?ﬂ twsﬁ%atig}‘tﬁﬁvﬁﬁ%]ﬁg%ﬁ%ea tan%%%?ﬁ%ﬁgsfeaafglgfLoégaﬁ%g;;Ctl\J/\tlge A
cpngecutive aninpoiicstal € gePasatech 7 &084524h@nino acid residue not involved in antibody
binding or to a significantly smaller extent than said consecutive amino acid residues, which are
-Phe-Phe- and{0038} cQnainpaesinesh, qerieats ity SUliss skel edes AEVBRRING She@fliedded within
the following cgrg SRAS TS0 ARk 9 Rmlidiie kPMNMSAARwRABIRAG N 886 aXARE0- Xaab,

wherein: Xaal is an amino acid residue selected from the group consisting of His, Asn, Gin Lys, and

Arg; Xaa2 is ah%ﬁ&ﬁ%@r&%@@&éﬁ%ﬁ%@lﬁ?&ﬂrﬁgﬁgﬁiﬁ@l]o?rﬁ‘é??teﬂosem;dow“

the progress of the disease, radiation therapy, gene therapies, a computer chip
implanted in the retina that may help stimulate vision and agents that will prevent the

growth of new blood vessels under the macula.

[0031] An important factor to consider when developing new drugs is the ease of
use for the target patients. Oral drug delivery, specifically tablets, capsules and
softgels, account for 70% of all dosage forms consumed because of patient
convenience. Drug developers agree that patients prefer oral delivery rather tha
subjecting themselves to injections or other, more invasive forms of medicinal
administration. Formulations resulting in low dosing intervals (i.e. once a day or
sustained release) are also preferable. The ease of administering antibiotics in oral

dosage forms results in an increase of patient compliance during treatment.

[0032] What is needed are effective methods and compositions for preventing or
addressing the complications associated with 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, Parkinson’s disease, HIV-related dementia, ALS
(amyotropic lateral sclerosis), Adult Onset Diabetes, senile cardiac amyloidosis
endocrine tumors, and other diseases, including ocular d{seascs associated with

pathological abnormalities/changes in the tissues of the visval system, particularly
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Xaa3 is an amino acid residue selected from the group consisting of Ala, Val, Leu, norleucine, Met,
Phe, and lle; Xaa,1 is an amino acid residue selected from the group consisting of Ala, Val, Leu, Ser

and lle; Xaa5 is an amino acid residue selected from the group consistingga{,ﬁgyogg)ﬂﬁ%[x Xaab is an
amino acid rB34lE" ¢ ed from the group consisting of Glu and Asp; and wherein said amino acid

residues Xaa2, Xaa3, Xaa4, Xaa5 and Xaa6 are not involved in antibody binding or to a smaller to
significantly smaller extent as compared to the -LysLeu- and -Phe-Phe- binding site, respectively.

[0051] In anothey,exearigudassiachheraik gainsis antbasyralindyapmee haredtsoesa
humanized antibody or a fragment thereofké{s%g)&éided whic recogqgi%es arl1d big]ds Egtigg least one
distinct bindinG S8, PRI SS @5 Qe SR, S eahoS CSa?Bgu%r}?y 0 at least three

distinct bindingrsifesait, e Eanpypid pifitesntuikeresio e ofistinch bindingiskd saerprise at least one

and at least two consecutive amino.acid residues, respectively, pr pantly inyalyed ig the binding
of the antibogé??bf{@rgfnc?ﬁ%cgi @%lgga(#lgcgﬁ’ & g%?ggsgp tévr\?og %o#é‘i%g?\%ﬁa?ln%o acid‘z&are separated

by at least oneghminma it lesideading invelaragdt iduarcibethyaputihdepesidosighrirEr®S maller extent
as compared i i aruipa A ieRitkise Wik AieAErlom BAKY uelPdd R iR Of the
antibody, and wherein sai amind acid residues are -His- and -Phe-Phe- and -LysLeu-, respectively,
embedded withiaceridsesnmmations dossaampieagssclaedmacuias degsnersionsthepRIC BEYE Xaad Xaas

_ Xaa6, wherejp; X222 (5,0 AMABAAGH IEpiRUR-sRleaSthii@BpHimaaup, apdsistingrmebAsn and Gin;
Xaa3 is an amino acid residue selected from the grou cc_)nsis%ip of Ala, Val, L s rKJrIeucine, Met,
Phe, and lle; Yemdingdodattirsidvserive S nar et AbIH I ﬁi&ﬁepag%tgigﬁ%ag’ §t%Ala, Val, Leu, Ser

and lle; Xaa5 isntaninaAse jetisraleated b deodths discnsistdgas e toandtiaspfXaab is an
amino acid residue selected from. the group .consisting of.Glu and Asp: efel id . amino acid
residues Xaa2PRa4%s %ﬁ%ﬁ‘&t%ggﬁqu%égg?gnn% i?‘rt?\?(%voeIr If &N ioéﬁgfb%ﬁﬂr%ggg%r}aééﬁﬁler to

signiicanty sTghes eXient a5 SRPRIR AL i he sk AR Ao ofiedivaubining sic

respectively. [ n anothetyexamp ibed herein, a chimeric antibody or a fragment thereof, or

a humanized aRtivodconplétagrissemmietoidipial s rnasieine sedos e fnglAt RUSS particularly
Gin; Xaa3 is V) qr, Lel, hut naricularhs.y akKaas:igidao(9éabnhis: BRI iootyrapekaatzab Glu or
Asp, but particularly Glu; and . .

inoculation of tetrapalmitoylated AB).i¢ reconstituted in liposomes to NOREBA

transgenic mice elicited significant titers of anti-amyloid antibodies, which were

reported to solubilize amyloid fibers and plaques in vitro and in vivo. (Nicolau et al.,

2002).

[0034] A possible mechanism by which the dissolution of amyloid plaques and
fibers occurred was first suggested by Bard et al., (2000), who concluded that the
antibodies opsonized the plaques, which were subsequently destroyed by the
macrophages of the microglia. De Mattos et al., (2001) indicated that a mAb directed
against the central domain of S-amyloid was able to bind and completely sequester
plasma amyloid. They argued that the presence of these mAbs in circulation shifted
the equilibrium of Af between brain and plasma, favoring the peripheral clearing and

catabolism instead of deposition within the brain.

[0035] i’rolonged 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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Xaab is Asp or Glu, but particularly Asp. [0053] In another example described herein, 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 f3-amyloid protein wherein said at
least two distthReBia#fitr Sites each comprise at least two consecutive amhitd’SErdE TS
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

stonificantly smalgiGRRN A enId aRRRGUYE IBIRC GRS SR NIEAIE R Phe- and

-Lys-Leu-, respec , representing a first and second binding site embedded within the following
core sequenceséRagiicexaneErveien il thated hupgreantihpdios dhere svaERUYEEABREherein: Xaal is an

amino acid resiglye, SRECIREEORYIRE AHR 1RRRSISHINGOdiEISuARIc R Br BSrBASHAEIBHARR IS an amino

acid residue selected from the group consisting of Asn and GIn; Xaa3 is an amino acid residue
selected from tifePGABUBUEGRERE TRy ¥RAF- Ala, Leu, Met, Phe, norleucine and lle; Xak is an amino acid

residue selecteﬁg .group consisting of Ala, Vlal, Leu and lle:.Xak is an ino,acid residue
selected from t eJ %%@u}?%g §‘|%%ﬁrgn g?aét#)ueggr‘{at%%? %ﬁ%eg%lg%ﬁgﬁgé Sréiisrfaaélg érépeué?ggsfrom the
group consisting b Gielcacadidrspf “nonadieedin(skid. dreshapadidl astihhdess XHamaxzad, Xak, Xak, Xaa6,

are not involved i anti indi r nifi ~ompared to the
-LysLeu- and tggm%%?éégg‘%ﬁ%ﬁ%ﬁ%%%@gﬁ%ﬁ% ?ﬁgﬁ%%%fﬁnggéﬁgcribed herein, a
i% t

chimeric antibotyivechGRRmiBisIIprIFedintt bumaman RFOTHRSIHSHC R SSSE Brovided,
wherein: Xak isyslis g Benaaie b X o in o etk PRRIMING tekaas s Val or
Leu, but particularly Val; Xak is Ala or Val, but particularly Ala; Xak is Glu or. Asp, but particularly Glu;
and Xaa6 is Asﬁ%‘iﬁé’hﬁrﬁﬁﬁ be et essgnnally psBansrdorittean RN RO YRS N8 chimeric
antibody or a fragnepidheranf demathumnmvaatl ankbel/ atathagifeny tharankis drovitkhd which

recognizes and binds tq. at least two distinct binding sites, on the f3- loid protein wherein said at
least two distin@ﬂ%ﬁ%&%ﬁééﬁé%ﬁb%&?@% Foiid YR of g‘%e

: ues ma F1Iia
SN0 CONSECUEVE Amino At Tesidues
predominantly istyphrechilardigefhincing it satidsdyegidmobr aray-tRhcoPbioatiatatheiof andarticularly -

Phe - Phe - Al 4L o AR U RS I (P dSSRSENglY 2nd wherei sald o east

two distinct binélllﬁéegﬂes ex amino acli uence -Val - Phe - Phe - Ala - Glu - Asp - shown in
SEQ ID NO: 7 gk ajMing afidi SeUBRER S0t Afhit)- QM BEaktaFAQNR Re25RpRINO: 8,
respectively. antibody it is important to make a proper selection of the framework region. It is

known that the framework sequences serve to hold the CDR$ in their correct spatial

orientation for interaction with antigen, and that framework residues can sometimes

even participate in antigen binding. In order to maintain the affinity of the antibody

for its antigen, it is advantageous to select human framework sequences that are most

similar to the sequences of the rodent frameworks. It then may still be necessary to

replace one or more amino acids in the human framework sequence with the

corresponding residue in the rodent framework to avoid losses with 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 S-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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[0056] In one example described herein, 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, particul ggt 0 d| ct blindi r?tlfteen I rrh%reoéartli&liiilara}/ 0 three tinct binding
sites on tﬁ % r% &R ftlhe saidRz/a easi 807 said at Fe o di |nd|ng sites
comprise‘at Fé]é ‘Emd a&rieﬁ’st 58??5@0%? RS A eé” if 1|cf'5lf'é](‘iom|nantly

involved RHREHIACTYHFIEeSasANSBEY, ARHtHdeRs. PHeAepFdal ham Yl OEléL}nC’éiﬁal&

respectivéf}, hméﬁéiﬁosdiéld%ﬂﬁtﬁabi dﬂé@ﬁe%l@?eﬂen%@%fd@d 1§ tﬂ@%ﬁﬁn@&&d%‘éﬁl’iéﬁ)@e -Val - Phe -
Phe - Alade@hptiatbBmingaridssequbnge - Bisediry - 4oysbrilehempaihage spdktareilo [0087]In another
example deseiibagdietbin Girerc Hiaricrisoanitbodytor cofraderens thelke$, ather hlisarsiz@dhahtibody or a
fragment sheteséd om prsescah@itigeh reodghitidke gndtbindinglsite ywhigiesdcognipaswhelbinds to at
least two glisfinchbinpingsesiondhad-gl1amdeiddseiein whaleinysakbtdeastiveh gistinghbinding

sites eachROMPIISR WURASHNG PANSACHHINERIBING 20t Fepidieatindha BO At sishsrguence
given in SEQJIPNQssi%) 20 ¢ reaRactHEu Whesin At tRNsecHIvE ANIBRaS H EesiHkes, particularly
"Phe- Pheand ‘hys:Ley: eatsspreﬂemmgﬂyo'aﬂdvegiraate% blggig@&a%ahe&ﬁﬁar;paﬁid@ LRigin. [0058] In

a further sBecrfrc r}t descri e|n tgfi:’i bo yor%fra rglent Ehr reof rding, the

invention 1S ovrc{) §Sw Eiléoeﬁlm c bin lefg:a as%oea where n said 4
distinct bl?‘ia R Th ﬁtd ?ﬁj‘? % 83@1 |saﬂﬁe ﬁ%?mga(:l e5|due an(}? binding
sites eac°CHTHprE] T\?\/B%ﬂ’% Lli‘e@c h‘i1 PRI é‘?@ypf’éa% 5ntly

involved iFreHaPkintl t?r?ﬁéfeﬁﬁ%e@fhﬁﬁéreﬁﬁi%ﬁi zrla.%tiﬁei mﬁtﬁh&gﬁ% pesigbyidiose
proximity defeash tbensitestotrhiasiben pisidhsrersia nari vreres e slaueaniig isdendngtarated by at
least one @tanaet abiel e Silaamotdrd dkpifoantibodibinginepdingvolveddn dimdingdsut tha
significanthtismialémexteptissgorared: tmrsaidion erdminouiwid vesidudiamd said twpl cepsecutive
amino acigleesiduesdhithéegdistimecthbinbinggitenthus feadiing & copfaimatianalrdisapntinitous epitope.
100591 Im@gﬁiﬁ@i@raﬁhe)ﬁfﬁﬁuth@gtwﬁ&@@wgéw&;mQQ@m@wmmedominantly 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 STV ARY residues is -His- and the second of the single

amino ac dues IS Asp -embedded within the followi g cor e: - Xak- His - XaaZ2 - Lys -
o xaa OB Biie i aapeRalle i e%&é%%@%ﬂ%f&%f%&@i&& F nh S R R aecte from

the group TSRS 6f FiiBCASAmEHh on b HaaRsmhat FRiral Al Besk i€lapamingRiGd residue
selected FERCHEIGREYS R SISHTRY B s ARSSANGH s U CRRFREH A% eirfnodais a1 an niiéracid residue
selected fipstrohbygrobpreondistigraalbo shpisasorl dupneuired] PisEeativel empartictiiarly Val; Xaai
is an amihoragidzess b shie stbdrérorththbwrenp abasisting cfoAlarival 4 kegvSethand (B RJarticularly
Ala; Xaahis/arp aheirnmasidaedidugusetectadSTEIMIIhegrodp edngistingohGlDARhAsgpdticularly Glu;

amino acid sequence of SEQ ID NO: 2; a heavy chain CDR3 having the amino acid

sequence of SEQ ID NO: 3: a light chain CDR1 having the amino acid sequence of SEQ

ID NO: 4; a light chain CDR2 having the amino acid sequence of SEQ ID NO: 5, the

amino acid sequence RVSNRFS, or the amino acid sequence KVSSRFS; and a light

chain CDR3 having the amino acid sequence of SEQ ID NO: 6: and wherein the

humanized antibody is of the IgG4 isotype.

[0039] In one example, the invention relates to a chimeric antibody or a fragment
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 f-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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Xaab is an amino acid residue selected from the group consisting of Ala, Val, Leu, norleucine, Met,
Phe, and lle, particularly Val; and wherein said amino acid residues Xaat, Xak, Xaa3,Xaaz4 Xaa5,

Xaab, are{¢@tihvolweshitiaitibobly Hindia:camieoihyolvadfiadirdinthéubip e significaatly.emaller
extent as co red to the -His-, -Asp-, the -LysLeu, and the -Phe-Phe- binding site. 00601 In one
example %fégﬁg@g e ERAL DS bd?%’f?(gﬁ Sﬁ?ttﬁ%?eB?ﬁEC&Z%réﬁB‘é&fr\]lﬁngﬁ Y8 distinct
binding sitésdingtkieiSeaniytopdaproleit prheiie wisaidnd Al iREBC thinding siiasdntkide tviadinding sites
each compyrising one amino acid residue and two binding sites each comprising two ¢consgecutive
min aCAT SRR TR TR (PR STB B ALV T B SFAAB Ity
involved ihitfdénkindidg: ofithieantinddyt ikabysdeeof thadhite seabd Bhlisatirasidwerzensecutive
amino aci%e{setsidues is -Ph%-Ph%-, the first of the single amino acid residues is -His- and the second of

the single amlﬁgeaaéﬁl}%éﬁ%]uégsfsgﬁsp- embedded within the following core sequence: - Xak- His - Xak

- Lys - Lephs 3 5-Phe ; Phe - Xaat.-Xaa5- Asp..- Xaa6 Wherein: Xaai is an amino acid residue
selected #bo(rfn&ﬁe grc?u% Ic%gr}g&?n%%o ?sgﬁdéﬁgp élliﬁq E%‘%ﬁﬁ%& e&?@é"’rﬁé’ﬁfgﬁ?‘ﬁi‘é‘? X842 is an amino
acid residuedsisdied fromothangrdyproohsistingtiof AsriagdGlhe butipatdticutathec4éd; iXab84s an amino
acid residue selected from the group consisting of Ala, Val, L eu, ngrleucine, Met, Phe, and lle,
particuIarI'?/r?}(aﬁ(?525‘:212%r I3 C?rloglrﬁﬂ%na%?i ?’g%;ii%%lé %%1316%8 rodrkofhgag%oeup go%fs?él |Srt|tg()8? &fgfr’\?al, Leu, Ser
and lle, pariitulemiguAlapX aa iecdniamiribadid resithge setectedi groficshe g rangleorsistingof Glu and
Asp, partigg{l}gr% eahfo Xaaa{g i%taﬁl] éasr{ﬂrgooacig) rsescid 1\e;eselr%lct(gd afur:cl) Ij[hs? d%%osuptﬁtlnsnsfigting1 of Ala, Val,
Leu, norleucn]i)e, et, Phe, and ?e, pa\rhtflcufaﬂye\/lé; and"Wherélil sail§ amino atid residues ?(aal, Xaaz,
Xaa3, XaadnKaastixehé]amamoiinyehiezbin antibody binding or are involved in binding but to a
significantly smaller extent as compared to the -His-, -Asp-, the -LysLeu, and the -Phe-Phe- binding
site. [0061§dAlspebificieleasipthrdestsibed harding thigesecopmitisngat! simditysitesaswibfined herein
before arg farming.a coq afl agtdlgg&ngggo it I(% lized in_a region of tge 13-amyloid
protein between 'arlnino ?.%:RII restl%!zje 12 to 24, paﬁéu@aﬁ&%et&%ﬁ%&eﬁ%@ggﬂﬁ %o 2 30%0?%6 particularly
between anikonapia the sioisdsed 4 Ho: 200 dite refithih erditledis iatw dodig tith 61 redlosg mittorinaitg toinding sites
each compyising at Ieast.2.amine agid residuas, a6 ocs ition_16 and 1.7 and at position 19
and 20, respectively, and v@\e}%i’n _t%le at least (?ne d?st‘?nc%%ggggﬁgﬁ%nne gﬁldrﬁﬁa}gé%féuggf%%)prising at
least 1 anielzedd iresiilwily | btadan avpssitionghifieehith sesilaesdestpredomipramdytintimived in the
binding 05{9&5%@{@34%%&%@{!qrwg%&)@n%mt@gsﬂ%(j&s&qgqﬁ@g@g&%&@Hﬁg 2l at least on
one side flanked by amino acid residues, particularly residues 21 an , and separategl y one amino
acid residiieddesrenizzs pudiorntisiahdis@nihishaepitepacid residues are not directly involved in the
binding of the antigen or, at least, to a substantially smaller extent. [0062]In still another example

described #&din the BaiHcHiabast ehigwdistimétbrsboghitbriasa eihdimgesitesara famandzen both sides
by amino agidJesiduesrRarict adyerrsidues A2and AdnandJssidies, 4 hand a7 /And.argseparated by

one amino acid residue located at position 15 and 18, which amino acid residues are not directly

involved iALSHBIS PG SFifserariigidarbr fa lkast troslitinstahindinesrietiepesapatticularly to

at least three distinct binding sites on the B-amyloid protein wherein said at least one or
said at least two distinct binding sites each comprise at least two consecutive amino acid
residues predominantly involved in the binding of the antibody, wherein the at least two
consecutive amino acid residues representing a first binding site are —Phe-Phe- embedded
within the following core sequence (SEQ ID NO: 9):

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

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

norleucine, Met, Phe, and Tle;
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[0063] In a specific example, said consecutive amino acid residues, particularly -LysLeu- at position 16
and 17 and -Phe- Phe- at position 19 and 20, which are predominantly involved in the binding of the
I3-amyloiX proieinn areiemiaddesdotostiiected dwingthorg segiomyalnist His G- Lais- deeu- Val-
Phe- Phe- Adl:i\l Gin- Asp 12 13 14

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

Xaag is an amino acid residue selected from the group consisting of Glu and Asp; and
wherein said amino acid residues Xaa; Xaa; Xaas and Xaag are not involved in antibody

binding or to a significantly smaller extent as compared to the ~Phe-Phe- binding site.

[0044] In another example described herein, a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof is provided, wherein:

Xaazis Val or Leu, but particularly Val,
Xaay is Ala or Val, but particularly Ala;

Xaasis Glu or Asp, but particularly Glu;
Xaag is Glu or Asp, but particularly Asp.

10045] In particular, a chimeric antibody or a fragment thercof, 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 f-amyloid protein wherein said distinet binding
sites comprise at least one and at least two consecutive amino acid residues, respectively,
predominantly involved in the binding of the antibody, wherein the at least two
consecutive amino acid residues representing a first binding site are —Phe-Phe- and the at
Jeast one amino acid residue is ~His- embedded within the following core sequence:

— Xaa; . His — Xaa; - Xaas — Xaas— Xaag - Phe ~ Phe — Xaa, -Xaag— Xaae-,
Wherein:

Xaa, is an amino acid residue selected from the group consisting of His, Asn, Gin, Lys

and Arg;

Xaas 1s an amino acid residue selected from the group consisting of Asn and Gln;
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1516 1718 19 20 21 22 23 [0064] In another specific example, said amino acid residues, particularly
-Lys-Lcu- at position 16 and 17 and -Phe- Phe- at position 19 and 20, and -His- at position 14, which

o e iomiRe Mo ANE M S AR AL R Y LR S0 SFRCIER TR g lowng
core regloagld ‘Arg.

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

Xaag 1s an amino acid residue selected from the group consisting of Ala, Val, Leu,

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

Xaas 1s an amino acid residue selected from the group consisting of Glu and Asp; and
wherein said amino acid residues Xaa;, Xaas Xaas Xaa; Xaag and Xaag are not involved
m antibody binding or to a smaller to significantly smaller extent as compared to the —

His- and the —Phe-Phe- binding site, respectively.

[0046] In another example described herein, a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof is provided, wherein:

Xaas 1s Gln or Asn, but particularly Gln;
Xaayis Lys;

Xaas is Leu;

Xaagis Val or Leu, but particularly Val;
Xaay 1s Ala or Val, but particularly Ala;
Xaag 1s Glu or Asp, but particularly Glu; and
Xaag 1s Asp or Glu, but particularly Asp.

[0047] In another example described herein, a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof is provided, which recognizes and binds to
at least one distinct binding site, particularly to a least two distinct binding sites, more
particularly to at least three distinct binding sites on the $-amyloid protein, wherein said

at least one or said at least two distinct binding sites each
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Val- Phe- Phe- Ala- Gin- Asp- Val- Gly- 12 1314 1516 17 18 19

comprise at least two consecutive amino acid residues predominantly involved in the
binding of the antibody, wherein the at least two consecutive amino acid residues
representing a second binding site are ~Lys-Leu- embedded within the following core
sequence (SEQ ID NO: 10):

Xaa; — Xaa; - Lys - Leu — Xaas wherein:

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

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

Xaay i1s an amino acid residue selected from the group consisting of Ala, Val, Leu,
norleucine, Met, Phe, and Ile; and wherein said amino acid residues Xaa, Xaas are not
involved in antibody binding or to a smaller to significantly smaller extent as compared

to the —Lys-Leu- binding site.

[0048] In another example described herein, a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof is provided, which recognizes and binds to
at least one distinct binding site, particularly to a least two distinct binding sites, more
particularly to at least three distinct binding sites on the B-amyloid protein wherein said
distinct binding sites comprise at least one and at least two consecutive amino acid
residues, respectively, predominantly involved in the binding of the antibody, wherein the
at least one and the at least two consecutive amino acids, 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- — Xaay — Xaag — wherein:
Xaap is an amino acid residue selected from the group consisting of Asn and Gln;

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

norleucine, Met, Phe, and He;

Xaay 1s an amino acid residue selected from the group consisting of Ala, Val, Leu,

norleucine, Met, Phe, and lle;
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20 21 1 22 23 24 25 [0065]In another éxample described herein, a humanized antibody or a fragment
thereof is provided which comprises in the light chain and heavy chain variable region, respectively, at

east one CRR Q1 1onman ATal, pEriSuIaL e GRR3 oL fouman oroly maye partulary three
CDR of non-human origin, embedded in one or more hunfan-"or primatesderived*framework regions
and, optioMaigrancohihthegith dRsrived from a human or primate source antibody, which humanized

antibody qQr fragment thereof |s capable of specifically recognizing and binding 13-amyloid protein,
particular ?Qégﬁﬂm?%%ﬁéﬁgﬁéﬂﬁﬁt@fi OF8 B EoRnsPaTipg M Mty ikt Ye pite, even
more partiodldidy f3-amyloid fibers, fibrils or filaments in isolation or as part of a j3-amyloid plaque, at
an epitope comprising the following amino acid sequence (SEQ ID NO: 11): 24 Xaai - Xaa2 - Lys -
Leu - XaaBaaphen FREOGHIrotisas soker@! {Tpiardin 2rcan sonstsansind Ghidindsidne selected from the
group congisting of His, Asn, Gin, but particularly His; Xaa2 is an amino acid residue selected from the
group consEinY B RURALAG T it FATHEH AN . BAtP 48 T 3h A i adid sidue selected from
the group anzisliag, %fa}éainhﬁg’a%pcgrjégz’dtagg %@;C%%r;y 3@&6, Xaay, Xaag, are not involved in

antibody binding or to a smaller to significantly smaller extent as compared to the —His-

and the —Lys-Leu- binding site, respectively.

[06049] In another example described herein, a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof is provided, wherein:

Xaay is Gln or Asn, but particularly Gln;
Xaazis Val or Leu, but particularly Val;
Xaay is Phe;

Xaas 1s Phe;

Xaag1s Ala or Val, but particularly Ala;
Xaay is Glu or Asp, but particularly Glu; and
Xaag is Asp or Glu, but particularly Asp.

[0050] In another example described herein, a chimeric antibody or a fragment thereof,
or'a humanized antibody or a fragment thereof is provided, which recognizes and binds to
at least two distinct binding sites on the B-amyloid protein wherein said at least two
distinct binding sites each comprise at least two consecutive amino ‘acid residues
predominantly involved in the binding of the antibody, wherein the at 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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Xaa4 is an amino acid residue selected from the group consisting of Ala and Val, but particularly Ala;
Xaab is an amino acid residue selected from the group consisting of Glu and Asp, but particularly Glu;
Xaab is an amino acid residue selected from the group consisting of Glu and Asp, but particularly Asp.
100661 In still another example described herein, a humanized antibody or a fragment thereof is
provided %Qé?rl g@dglzgr@%s“iﬂg{;g Ijgé%qlﬁig gpﬂ&egmc_hgighg/gr[ﬁggg’ regionrespectively, at least one
CDR of non-human origin, particularly two CDRs of nonhuman origin, more particularly three CDR of
non-humagrigian embedaad teane eRAg fiwnahe Arpimaiesdarves ramewnrksiegigns and,
optionally (ienstant region derived from a human or primate source antibody, which humanized

antibody (a;[r1 raé%’]ent thereof is capable of specifically recognizing and binding P-amyloid protein,

particularly g Ramyloit moRImesic RerIAR AaareRaicaiy aBxamyleld pRlyagric peptide, even
more partlculzarly P-amyloid fibers, fibrils or filaments'in isolation or-as part of a P-amyloid plague, at an
epitope cowrising theitallavingandine atidieeotiencaidigonsaddsibise bewiaXagd, - Phag - Phe-
Xaa4._Xa% éa&%xv@eéﬁén:a%(g 2.is an amino acid residue selected from the group consisting of Asn
and Gin, but parltlcU aﬁy I} and Xaa3 is an amino acid residue selected from the group consisting of
Val, Leu, godl He .pulpggiculany il Saatis Anming.a6l (eridus selpaled ramitbe grqup
consisting of Ala and Val, but particularly Ala; Xaa5 is an amino acid residue selected from the group
consistind%% Hu and Asp, but particularly Glu; Xaa6 is an amino acid residue selected from the group

consisting.gf Glu and . bt paricuisdy iy and wherein.said aming agid geldyes Xaa2, Xaa3,
Xaa4, Xaab, 3(1351!9, are not involved'in an{lebo yrgingif% of (0 & smafler extent as %mpared to the -His-

and the - yg-Lieun aptiibe.diD b binding $iten [9{%6%%@%5%%&%@@1@%1?@%&&5?%%‘”9i”1 the

CDR of non-human_origin is ohtained from a donor anti ng%ibut particularly from a murine donor

antibody, TAESH SRR A5 &FsHLghe MW A dOB_ ndERo AL AP SN EBiIRTh Bite. This
shift in therefitdyidirebignomayhavellat lkeasppditailyyvheerlenssaa by thenseddita suprhmolecular

antigenic construct£ompris atigeni ide corresponding to the amino acid sequence of the
p-amyloi g‘gp%i%%;, Pg‘;%%ﬁaw?@?ﬁi‘%gﬁ%egggﬁ e A131_16, modified with a hydrophilic moiety such

o5, 0 cxquyps. Y91 0Bt el UGB sruslachound (o

eacn o e rmini O e antgenic p ae rou at leas e, particulariy.one or, {wo.amino acids
ot . R SRR Py A A SR DT et D EETEE S ATKLPAIE Br amino acid
analogueatdpatlersf distiringhasdmgontie gtimgedbyicetdor donspling tthistimed fojplikg mtistynto¢he peptide
ragment, 45 deRcHDRr, FoCRIn IO e MM EROR PR AS WORT,  REC ok cas the

hydrophilic mmetgl the free PEG termini are covalently bound to phiosphatidylethanolamine or any

other confPpiid Sindinte TcruREHERIsE MdRRERBRNY SIS EREL OV &-Come iy ATBEE tiddntigenic
constructisithe=Rilaypsctivaliippedmneiasndeserbradardie. HRGGS] T prrictladtheieRiR gflenon-human

origin is oftained from urine dongr antibody which exhibits the characteristic properties of
1 A B R R B B BB R e it the
Deutsche?Saperafithichdi iRt sbrgasisnantihnd y bineinase toerisriiosiizyneBratirisehtdeig,
Mascheraggiphied b Bwe3Bdidd Biay Bé§ﬁiﬁ6/§,iQs}ﬂ&ﬂﬁfct%)ﬁ:(gﬂlﬁﬁﬁ't%ﬁﬂ§hﬁfv‘i5!©e@hqﬂQ@@élnﬁﬁﬁgfé(ﬁunder
accession no DSM ACC2750). 100691In one exam escri erejn, the CDR of npn-human
origi 1o RO L RS TOOP A DL, R RS G (RS 1 GEIRIGS" SbG Gt the
applicatiohywepspitetivolly Bedemiteat @305 Withfthe DsgtseresSmenmiung von Milcroorganismen und

ZeIIIcuItuqq{g (_35@9;; _(Qﬁl\[l%)&p__%g{\g@ﬂg@igh‘li\/l_aﬁgge_rgq%r_\&ggﬁ 1.B..38124 Branuschweig, under the
provisions of the Budapest Treaty under accession no DSM ACC2750).

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

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

norieucine, Met, Phe, and lle;
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[0070]Also the use of lipid A as part of the immunization protocol may have contributed to a shift in the
epitopic region. [0071]In a specific example described herein a humanized antibody or a fragment
thereof is cribed rising integrated. into-human- or primate-derived fr. otk regions at least
one peptigaeg c\%&i aglnagl%%agmgessécguesnec{écgee(%(e)ﬁé?gam%gr%r ?ﬁ% g"?élﬁlé éqgsg?uéﬁa(gg‘g\é\é,o%%%% negr of SEQ ID
NO: 2 rept@dédifting CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable Region
(HCVR) apd SEQ ID NO: 4 representing CDRI of the Light Chajn Variable Region (LCVR). [0072]In
another eXaApi*HERMIBAF HARSIAS ATRTE e 89%?%??3%é’ﬁct%‘éf°€‘§4§iﬂescribed, wherein
said humanjze ARt omPHRER DIeAaladdnl] ImAn:e JriTAlRAcHvaq heg i ghay framework
regions at least one peptide with an amino acid sequence sBiscted from the group oFg’equences
consisting*@ESEOSANGHDOr i sepigsSCIOR2 Ad:SEGID N®s, 3%epredientinl ICPR3bfithe Heavy
Chain Varatie Regii(F6/ MR ) {8RTRHRosilaneshak exampledesctbedheiRin @ Awmamized antibody

f t.th fisd ibed, wheyein said.h ized antibod ises int ted int
Ruman- oV B ASHELAR950 AL B GGG FeQTORE S Lide wih an amino acd seduence of
SEQ ID Neyshiepiesapling SRR LeHArhGban aiaole Baaion (EYRII0G4lia pgrticular. a

Light Chain Variable Region (LCVR) is described comprising integratéd into htiman- or
primate-d%i%é&%ﬁ@@éﬁ‘?@@%%%?wgﬁ%ﬁ’éeff‘é’éﬂﬂéfmlﬁ?%‘éi 1acid sequence of SEQ ID NO: 4
representiignGPOBIL of then| ighipaiiaindviariable Region (LCVR). 27 [00751In another specific example
described herein a Heavy Chain Variable Region (HCVR) is described comprising integrated into
human- oKpeirraierlderived retmatiovkerbglonls at least one peptide with an amino acid sequence
selected from the group of sequences consisting of SEQ ID NO: 2 representing CDR2 and SEQ ID
NO: 3 reﬁ{éééﬁti‘ﬁgae %ﬁéﬂé‘l‘lfﬁ?‘ﬂé‘éﬁﬁtﬁéﬂh Variable Region (HCVR). [0076]Also described herein is

a humzyln(;lggagl1 aint' %d(}/‘ Qr.a Egagm%nt reof, v hi%h comprises integrated into human- or
primate- efived framework rélgi%"hslcaﬁ féds \Ifl\foa%eptides, which peptides are different and exhibit an

amino acig qyg@f;%lsgﬁptﬁg E%m%%r%ﬁ 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 R8N (HCABHhanexaRRdRMNEAbIIBEFase MM RR:BER B NOiddanresening CDR2
CDR cani B THELAA RUIBE A 102 SAERy TR RO LISY Fthc SOL4E R CMS BIGLolt are both
CDRs of thel¢dsfhtvGhdintivariabldimegits QCHR)E anphst orratsaidCRRs widsitbeGDRD
representgdieSERIRNGiE- cach 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:

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

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

and Arg;

Xaa1s an amino acid residue selected from the group consisting of Asn and Gln;
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[0077] Also described herein is a humanized antibody or a fragment thereof comprising integrated into
human- or primate-derived heavy chain framework regions at least two peptides with an amino acid
sequencesgleried Tam e kROl SEURICREAINS BN, f [gpresentip COR1, SEQ
ID NO: 2 representlng CDR2 and Q ID NO: 3 represe %Co(gf)% %P’%t?/q—lég\gy hain Variable
Region (Ha¢RPHcstedidRy a humanlzed antibody or a fragment thereof wherein the same CDR

cannot b resgr;ltnt\gfﬁ%&n Jhg an d’P 1@093218%9 noﬁ]rtlcular %Olzllglavx (;]fal YaPl‘iRe | n (HCVR)
' m

is describe compnsmg Integrate nto human- or prim erved e vy C alh ework regions at
least two B@ptldes with an amlno ac:ld sequence selected from the group of sequences consisting of
SEQ ID 1 ep resentln § ep resentln CDR2 ID NO: 3 representing
CDR3of t aa 1esavy aln arla e%%%‘i\‘ &?Féf %OTSOCP mm ? ae?uexanﬁ%ﬁ% *described herein a

hUmanlZGﬁa%QHB%Ya%ﬁJ@eQ@%MH@%%@J&%@%H%@ B&@etﬁkﬁgﬁﬂ@q inig B}é %dor
primate- delilved |I% (f,haln I)ram WOork regiqns, at ast % |th an amino aé uence

selected from the gr roup seaﬂencesdgonséltlﬁ a54 fé%tﬁ?d EBRY IDNO: 5
representﬁ@@@@R&&%%@Qﬂ B Nele @a@g@ﬁw@immlw WEﬁgﬁtWﬁﬂaﬁdﬂ)l@REfglon (LCVR).
10080]In patticuiatha \Ppbt Thamyagable Regen6& VR) is described, which has integrated into
human- or primate-derived light chain framework regions at least two peptides with an amino acid
sequencel 4&fdte drmnotiise group of ewbed desdonsidtingoé SROAY NOs fagprgdntingfCDR1, SEQ
ID NO: 5 Eﬁ@@ﬁﬁﬁﬂﬂ&@@ﬁ@o@%%éﬁ&i&h@r@ﬁE@%@@Hﬂgcﬁ%eﬁi the Light Chain Variable

Region (L am nnot be present twice in the antibody and, in particular, at
§p rg arl gk
least on of Sai Rs m be'CDRI Tepresented by SEQ ID NO: 4. 100811Also described herein is a

humamzeﬁgg{ﬂagﬁy&r@sfmgm@ﬁlﬂa%g?f(}ggmprlsmg integrated into human- or primate-derived
heavy chain framework regions peptides with an amino acid sequence of SEQ ID NO: 1 representing

CDR1, SE@aDsNG! ¢r lepresemtant @R \darld SEQ ID NO: 3 representing CDR3 of the Heavy Chain
partlcularly in the order indicated above. [0082] In particular, a Heavy Chain

Variable Regian HCV@
Variable ﬁéﬂfdﬁié‘kf’d\? Fls i seribetiecbimifising integrated into human- or primate-derived heavy

chain fra%\élqnggbqng r?egﬁgéﬁ,tm %@ ma?l@md sequence of SEQ ID NO: 1 representing CDR1,
SEQ ID NO: > representing CDR2 an E% ID'NO: 3 representing CDR3 of the Heavy Chain Variable

Region (HGYR} Asstieulanybin hereidenindigated above. [0083] Also described herein is a humanized
antibody or a fragment thereof comprising integrated into human- or primate-derived light chain
framewor&§ibndrpessticrapithdgrcaivia deeid. sechioeee oSy Dr NGagnenrdseming:GDR1, SEQ
::IQ:) NO: ?mme&%@@&z@rﬁdﬁgfaﬁ ?@e@%@mﬁﬁﬁg&%aﬁ%&igﬁ%i%& @hﬂggﬁ{%a\?le "

egion | the.order indicate n part ain Variable
Reglon (E%i/&)xvlg%leg}cn pI’ISSiI’%I |tne Era@ﬁn‘% Ihumna‘r)lmorref)&r)lFi?ﬂél e?i%e% g([irﬁ cphgln
frameworkl%@@?@r%%%ﬁﬁ%gqmﬂv&% HAfR BRRISBELRNE SPTmGHY mdn%pmmmmm SEQ
ID NO: 5 iepsbaghiinge 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 distinet 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 1D NO: &, respectively.

[0056] In one example described herein, a chimeric antibody or a fragment thereof, or a

humanized antibody or a fragment thereof is provided, which recognizes
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CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain Variable Region (LCVR), particularly
in the order indicated above. [0085] Also described is a humanized antibody or a fragment thereof,

which comprSRINEUAES iR ITAT SR BT SIE derved FRTewaL [saions g irpe pepides

with an amino acid sequence selecte rom ences consisting o

representi§SCIORE pe@ellelbq@ at r@@ﬁéé@%r@mwﬂ@@ﬁwee@a DiNte ﬁr@pbéeehnr@eebRs of the

Heavy Chgiiia: Vg gl @ Re8i 0B 6HENR: 3B %EQa!;@tN@dfkﬁ%EfQﬁﬁ&l% &Q%Am%@ Ho 1YY 5
representln% CDR2 a?d SEQ ID NO: 6 re rv§resent| f the Li £ vefm Varjable Region (LCVR),

n
but particOiEr Y% hiim&Rize gnﬁ%s&?lgi’ AR rﬁlcf ng ere PIUBRRIGE be present
twice in thevahtisouytHOb88limgarfoire peitariplevtiescrisedRereiPha handanized-dntibodindr a fragment
thereof isyggscribpd.wRich RERACY. samRHiSes mﬂ{gte@ememdga RIS g1V gddramework

regions at least four pep des with an amino acid sequence selected from the group of sequences
consistingGEeE® N rdie sebiing EbrPd grmaBeGc P fasfedEanigl e DRS ah¢'SEQ ID NO:3
representiiig C&@&ai\th@ Heavy Chain Variable Region (HCVR) and SEQ ID NO: 4 representing
CDR1, SEQ ID NO: 5 representing CDR2 and SEQ ID NO: 6 representing CDR3 of the Light Chain
Variable Réioh (LGVRyobwr pesisplarigeachibatb hitetattib shiperia faagh‘i’ém thercloiguientein the

same CDR&amnek Q%eﬁ%e%avxmgayﬂ& WQ@%&QQ&%HPC% le.& Brim@nized
antibody or ﬁtfra%ment theregxg,ils described %%2 prlses inte ate into human- or

primate-caH B FRREEMR RS ARS A Saxﬁﬁﬁ‘?f QASHA éﬂ%lgeg&ﬁ%ﬁﬂé@e@ected from
the groupaofideguencas edrsisting dbSEQ! I@Nﬁsﬁn&bre&ergtmg:@&lgcﬁ&@d@aw&sﬂtmpresentlng
CDR2 a”Qﬁ&QﬂR%%i%&%%ﬁS%@BHH&%ﬁ %é@%ﬂ@%@d‘é@&&@n\é%ﬂ% 1%%%11%85)76‘“ SEQID

NO: 4 representing CDR1, S O: 5 representing CDR2 and resenting CDR3
of the LighREhdisPeciiable ‘ﬁegfaﬁ %Eé%%ﬁ%‘ﬁ%ﬁ?&@l%ﬂff‘é mmpz%tm%ﬂf altfsgment

thereof whedeinyihesameGRRocanBel P psesenttwiesiihe antilbodymiR0aBPR &I, another example
a humanized antibody or a fragment thereof is described, which comprises integrated into human- or

primate-dé{¥o&8l frimickvohier sptoris: papticids deittridnddmimo aoicsebuibneeaofr SE@IOING A
representing iz Lo IR APMn AL 5%&?@'&“%99'8%@{%%Eci%t@c'n\'fﬁnénég&ﬁ%‘ése&ﬁ"ﬂﬂe DR3 of the
Heavy Chain Variable Region (HCV %and SEQ ID NO: 4 representing CDR1, SEQ ID N
representifiy BRI AH: SERSTHNGIE Fefl tlhﬁéﬁﬂ?ﬁlﬁﬁtﬁ@mﬂﬁt%ﬁé‘?ﬁ‘%r%% ?@é&lon (LCVR).
[0089] In evspetifizexamplma htihasided andibddydmiiday-ahiatonpridhletRegiondtHEGVR), or a
fragment éﬂﬁﬁ%%&&e Jg36Hbeg herei said u e@@&‘éﬁﬁga%ﬁ bod¥¢daaw c%h%'”é}’ Jiaplg, Region

(HCVR) or fragment thereof comprises integrated into human- or primate-derive avyc ain

frameworkiEfidhsvatqeinsaita H@lﬁﬁm%ﬁn&ﬁﬁﬁé asidpsei§dancerst BROTHING cackepifienting

CDR2 of thethiepunGhainpyaeab R egieriis iRy H@@%@glee@eﬂaemwm@e adwmanized
antibody, a Heav hain, Variaple R ‘gegn]gHCVF({) or.a fragment th?ﬁ/e%f%: gSCI‘I ed wherein said
ere

humanlzeén an?lb r edaue 1Zf)haﬁnnv anab glo Pf&\i} SF flagmetit pn% %lntegrated
into humaigmﬁmmmterd?éﬁveﬂmeﬂy @hmnafmﬁewer& e Gt Ie&aétraqyémlded/\ﬂmdaﬁvamlno acid

Sequencec&fls%éﬁa‘@ M%né repreSRENG COR3QS thedigawy @ﬁm%%&e@'%egmﬁlﬂgvﬁ) 10091]in
another specific example a humanized antibody, Heavy Chain Variable Region (HCVR) or a fragment
thereof ar&HOSEHYSH2 m%ﬂrﬁﬁ’t‘?&aﬁpﬁ@%ﬁw Chain Variable Region (HCVR) or fragment thereof
comprise$0ipd8yrate pantediumbe-fosiitatevdetived dueiavyaotiainafridnmasidors @gdmﬁzeztﬂeest two
peptides Yﬁ%l@@cﬂﬁ"{%ﬁ% %ﬁkﬁiﬁ%y d ce0fmia 'sD L]eﬁepﬁ&‘?;?@@gcgr%%]f ANd. PRRIRNO: 2

representing CDR2 of the Hea ain Vari b eR
consecutive amino acid residues is -Phe-Phe-, the ﬁrst of the single
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[0092]In another specific example a humanized antibody, a Heavy Chain Variable Region (HCVR) or a
fragment thereof are described, which antibody, Heavy Chain Variable Region (HCVR) or fragment

thereof comprises.31 integrated nto human: or primate-derived heavy chain framework regions at
least two %en%%gslwﬁ Sl"élgr? %asn%?ncyésgi I]Ls%iequee“F’mﬁc‘:ceO o(% §E§‘i Slﬁﬁ% ﬁénﬁrggé(ﬁﬁ%sé%ﬁdi ‘?1%)”SEQ ID NO:
3 represefiimg@iRB bitHbcHeboyicasiiosstHagiecRegion (HCVR). [0093]In another specific example

a humanizeghantigady xaddeawsChaip ViariahleRegion (HEVR) sha irqggggn%reof are described,

which antibody, Heavy Chain Variable Region (HCVR) or fragment thereof comprises integrated into
human- oMgrimeate-derived heavy chain framework regions at least two peptides with an amino acid
sequence of SEQ ID NO: 2 representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy
Chain VardBleREyBhitP YR Y cobo4irlesisdtiions pegro e senslisting whBiszésmnibodyysa Light
Chain VadalsResiopatkicMR)ora fragment thereof are described, which antibody, Light Chain
Variable Region (LCVR) or fragment thereof comprises integrated into human- or primate-derived
heavy chafadrasmewarkegiods edithastdiac qe ftde shwithrap amisstagidcsetrensé GQERLID NO: 4
representgégug}ggl’]y@g;SEQ ID NO: 5 representing CDR2 of the Light Chain Variable Region (LCVR).
[0095]In another specific example a humanized antibody, a Light Chain Variable Region (LCVR) or a

fragment tereaf are deseribed. whicheasifaey . kgt chaimyarabieRagion AR of fagment
thereof comﬁrises i gtr%;ﬁd in(tlg ﬁuman.— O%B%ig/age-derived heavy chain framework regions at least
e seqdehcd é

two pepti&les With & amingadlt HaH 1D NO: 4 representing CDR1 and SEQ ID NO: 6

epreseniog, CORS gk Light Chalo Yariabla oo GHRLIB0NE Eprherdaalhed feren s 2

humanized antibody or a fragment thereof, wherein ain Variablé Region (HCVR)

and the LA§Kt Eenaiitipaiaahid’Region (LCVR) of the mouse C2 antibody each contributes at least one

of its CDR regions to the at least twg CDR regi of the humanized .antibody. The resulting
humanized BntiBody %Irnénf)raﬁcrlﬁfeﬁs gFeglﬁ%tu%sg r@%é%pﬁ%%lpaf?élﬁﬁlgﬁ é’%i Yad s%‘a]frence of
SEQ ID N@®rticrgggteédnting CDR1 (HCVR) in combination with an amino acid sequence of SEQ ID
NO: 4 representing CDR1 (LCVR); -at least an amino acid sequence of SEQ ID NO: 2 representing
CDR2 (H&9R) ih diibingtsridvittidrcansinsietifsagtiensespr sewiting a4k réébnkist CDR1
(LCVR); -atirasta) xeindlagidsbaqeepasiohiSiER Vil NQd3waprasentin g e R 3¢ GViR e

Comblnatlgga\i\:n%lagzr} ﬁginalgn ?&'@{%&99&% %r%fn%F igvlt)[?vlél 1:114arr1% B%%qgﬁ%gc (Q’Ralre(lir%/\éﬁ/)éd in
binding but to a significantly smaller extent as compared to the -His-, -Asp-, the -Lys-
Leu, and the -Phe-Phe- binding site.

{0060] In one example described herein an antibody or a fragment thereof is described,
which binds to 4 distinct binding sites on the f-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 1s -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 — Xaay — Lys — Leu —Xaa; ~ Phe — Phe — Xaa, — Xaas; — Asp — Xaag
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-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: 5 representing CDR2 (LCVR); -at least an amino acid sequence
of SEQ IDM¥@cidrepresenting CDR2 (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:2 representing
CDR2 (HE¥R dirmuembinatioh wiildwemsalmital duichsdguence ofBEQNDINi5 repreSimting CDR3
(LCVR); -at least an.amino acid sequence of SEQ ID NO:I representing CDR1 (HCVR) in combination
with an ar%lf'il(?g ’igust (%%%%%rg‘ %eEQ ID NO: 6 representing CDR3 (LCVR); -at least an amino acid
sequenceah SR IAPESENNG CRIRHHCKRLIDGEMRINNND RN AT g 6 sequence
of SEQ ID NO: 5 representing CDR2 (LCVR); -at least an amino acid Sequence of SEQ ID NO: 3
representtatfiGBREY (HITCVR) in combination with an amino acid sequence of SEQ ID NO: 6
representing CDR3 (LCVR). [0097]In still another example it is referred to a chimeric antibody or a
fragment el 28r @HOM AR G et oy drd fragnibat gherpofusigessried ler¥: bbfdre, which

antibody gamprises Rilightehaiy @@gmgﬁﬁﬁymgin constant region of human or primate origin.
[0098] In a further éxample it is referred to a chimeric antibody or a fragment thereof, or a humanized

antibody or.a, fragmentibeisef uhrre R REERAH AN PBFHcHI ALY tRaYOAR butnatmorethan 5,
more particularly at least one but not more than 4, even more particularly at least one but not more

than 3, b@éé&e@ﬁﬂ%‘é’@%ﬁl%e but not more than 2, of the amino acids representative of the light
chain and/or heavy chain CDR regions as_given in SEQ ID NOs: | - 6 is changed through a

conservati@sib & ABIS EHAHET IS ST A fsSTSHRIRI IRy, B S8 in Yarticular,

described;hei@inis,asehimeric antibody or a fragment thereof, or a humanized antibody or a fragment
thereof, wherein in CDR2 of the light chain variable region (LCVR) as given in SEQ ID NO: 5, the Lys
at Kabat position 50 isniaplacet! feyidacassiaadciticesitidegselgciad frain dhef gadalp\cdndisting of Arg,

Gin and Glu, particulayl Arg. [0100] In particular, described herein,is a light chain variable region
(L VR VISR D S 1 S o B Ly AP S OO S0 TEUTAGE by an
amino aciiaasue SeiacEdf otath& grour aongisbhg:otiAsgitdaariddaly opartidulartyddyiArg.
[0101]In another example described herein is a chimeric antibody gr a fragment thereof, or a
umaniz el SR B HEUHE GRSt T RS o hari i Fédion (LCVR)
as given ibeSERJIBNOhS Plie Gatdafekitbat position 53 is replaced by an amino acid residue selected
from the group consisting of Asn or Thr, but particularly by Asn. [0102] In particular, described herein
is a light ¢hééd varidble spgondleCAi)evieraibdd THRE, abggiveogmBBQuID Naibg thieeSes at Kabat
position 53.i5,replased byian aming acid residye selected from b group consiniing, gl Asn or Thr, but
particularly by Asn. F(]ﬂ ﬁn one exam&le deseh e&%ereln, A chimeric antibo y or a?ragment thereof,
or a humaegzed ahtibody-anzifidgmenrithbetoéds providedcidhereiduthéHead ChaincVariable Region

(HCVR) hos p0.8ing aeld sgquence shat s 000

2 DACUIRHY. R0 MG RAIGYIRY,Rp% dentical to
the sequence given in an sgec |ve?y. ’

wherein the at least two distinct recognition and binding sites each comprising at least 2
amino acid residues, are located at position 16 and 17 and at position 19 and 20,
respectively, and wherein the at least one distinct recognition and binding site comprising
at least 1 amino acid residue is Jocated 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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[0104] In another example, a chimeric antibody or a fragment thereof, or a humanized antibody or a
fragment thereof is described, wherein the Light Chain Variable Region (LCVR) has an amino acid
sequenc is 909 icul 959 r rticularly 98%: identical tq th uence given in SEQ
ID NO: 13@?3 ]13, rgp%%gﬁﬁﬂéa_gﬁwgﬁI%ﬁ%{ﬁtéérﬁeéaﬁlp e, a ﬁa}ﬁga%ﬁﬁgas%r?ﬁﬁgdslgﬁ%}ragment
thereof isT86REHEEH, diderip(itdesdetwayebiieaispd coalp thbesidshithy CDRe gigds BhifeeHeavy Chain
gggialéle ngfaﬂdzw&dmvmgdh@gnm@pidmemmwéi%%@%e @gﬁﬂ%%ﬁ%ﬁ%%/ﬁnam{f@ pﬁrticularly

Y identical to the corresponding. CDR regign.gs given in SEQ ID,NO; 1 - 3. [0106].|n a further
example, %c%urrﬁséa?fep %%?%&&;P 5 1%%%%%% t]herve%ﬁg GRUBAGE WRETEAS A9 e thut especially
three, of the @BR iretjiohindinhelltightClgamovaiable Re giowb L@\ AR)ymva lancamito acid sequence
that is 90%, particularly 95%, more particularly 98% identical to the corresponding CDR region as
given in JEES3b NI usBeqdicoTRRi. sABtIseREARIR SRRy fdtrEeridnascRmtisagtitledy or a

fragment Iherenfhaiohumanized antitady Phe Hagwieohthereef 25 desgiibetharainhefkore wherein
the Heavy Chain,Variable Regio CYR) has an amino acid seqyence, that i %, 91%, 92%, 93%,
94%, 95%‘}‘@%?%%9%39%5%%%9%%“% hanch{%’t’&‘a; Iégtgé%uaéﬁféngiv%ﬁﬁ‘?rllgﬁg?gﬁ%‘y% SRt 16,
respectivépg@n1081In still another example it is referred to a chimeric antibody or a fragment thereof,
or a humanized antibody.or a fragment thereof as described herein before wherein the Light Chain
Variable Reglion (i VR)ibas amaming acidsequeace thatis |30, 94%. 929u-93%ap94%, 95%, 96%,
97%, 98% or 99% identical 1o the ‘e%l:]ence given In SEQTDNOT IR and L3, regpectively. [0109]In still

another dxgmple'#t is réferreld fo a chimerié Antibddy or & fragrfent tHereo 26r a héitanized antibody or

a fragment thereof as described herein before, wherein at least one, particularly at least two, but
especiallygheag, ofithedHRspReigneeiiitcHeaywehaindvariaplaRsgian-thay R)Rave,agamino acid

sequence that is 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identical tq the
correspor?(ﬁllsn%gmégg %%‘;%7;%‘5%@%%?}@&5%353%8% ?§ B 1Rk lg"n%El?gﬁlé’%rxgié‘v?ﬁ%‘referred to a
chimeric arttibodipoisfithymeatib e sheobiadingeinibe d aamiplody oseiragnaems thededfiaw described

herein befpre whergingtleastane. particularly at least two, but especially three, of the CDR regions
of the Light Chain Variable Region (LCVR) have an amino acid sequence that is 90%, 91%, 92%,

93%, 94%,,95%, 96%., 97%, 98% or99% Identi¢al to carresponding CDR_region,as piven in SEQ
ID NO: 4-)V3[ﬁ 1‘?]_|{ﬁq§ﬂl éi%? ¢ Exariplel ?L”rasf]%% §a éfﬂ"ﬁ;#@a %?ﬂ?b\%f’gg“a ‘asidescribed
herein before, whergin at/igast oge ofithe aygino aridsyepregentative oi@t;he acgeptos framework
sequencesobtamed from human genniine VA and VK sequences; respectivety isthanged through a
substitutigp to_an amino acid from the cprresponding. regign of murine aptibody ACI-01-Ab7C2 or a
Substitutigﬁoé% ser gti%ofﬁgl;e%z}mpl% escri ecf1 ger 1n, 1uma1q}ze antﬂ)ody )(;r a fragment

thereof is provided which comprises in the light chain and heavy chain variable region,

respectively, at least one CDR of non-human origin, particularly two CDRs of non-
human origin, more particularly three CDR of non-human origin, embedded in one or
more human- or primate-derived framework regions and, optionally, a constant region
derived from a human or primate source antibody, which humanized antibody or
fragment thereof is capable of specifically recognizing and binding B-amyloid protein,
particularly a B-amyloid monomeric peptide, more particularly a B-amyloid polymeric
peptide, even more particularly B-amyloid fibers, fibrils or filaments in isolation or as
part of a B-amyloid plaque, at an epitope comprising the following amino acid sequence
(SEQIDNO: 11):
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f0112JIn particular, it is referred 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 fameweork sqquence obiaineddrom hum e%ne S nces of KABAT subgroup
VHIII of the Heavy éhggi]#Variable ReBgion IS replagg%%b'y anszirr%g%)é’sgyd&sel ected from the group
consistingkah] Blameniensingd lesiat, MrttddafrandiRhecparicuiadnkeir ang e whiaspecially Leu
suchas s M&iﬁrﬁﬁ%m NO: 15. 101131 Also described herein is a Heavy Chain Variable Region
and to a humanized antibody comprising this Heavy Chain Variable Region, respectively, wherein the
Arg in KabakpesiioaRhiniie seseptollramewonk sreuenss ehanad from fuman@arnline VH
sequence, a%l Iﬁﬁﬁ?'&%u%%oup VHIIl 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. 38a{Qi14] bnsidl anetheiiasamaled soefaiceddobimnnehanay ariablsRegiepand to a
humanized ntiz?ogg/\ggjmprising this Heavy Chain Variable Region, respectively, wherein the Trp in

[

Kabat pogl ion 2 thé’acceptor framework sequence obtained from human gennline Vry sequences

of KABATxsbGsouP Ml atiheddiaavysGbai VRrable Redipreisepiagesd by.Anaminge aeid selected
from the %mfggu?ogs@ing of Leu, norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and lle, but
eu e

especiall %Arg in Kabat position 94 is replaced by an amino acid selected from the group

consistinagh Sgr andnfinb Qaamel&zbyt&ﬁﬁéﬁp%@sg%\%%ﬁgéég b NE: At [Dd19iso
described %%rel%ll%%hlght Chain Variable Region and to a humanized antibody comprising this Light
egio

Chain VaH ?"respectively“ wherein the Gin in Kabat position 45 in the acceptor framework

sequencexghitained foMNUBRRARMRING MK SEMHEARES AL AR SHP YPER VA A dhe,kight Chain
Variable R%%S@%y%laced by an amino acid selected from the group consisting of Lys, Arg, Gin, and
I

Asn, parti% Ly?and Arg, but especially by Lys. [01161Also described herein is a Light Chain

Variable ion a ' [ OISR, tRiS L] i [ ion,
respectivﬁ%gvggerzlgnégﬁ?ﬁ?ﬁgp@%? &gﬁ%}&ﬁ 7Jn tﬁgﬂ ’g%?%g%tgﬁr:nggv%é@é%bﬁﬁ%%%%ained from

human gdfSif W@éfﬁ? RBLoBr R REASES b igh e dis GhOCHaR VAHARR REGbN is

replaced tprasiveino dciceselented D nethegioupaaonsistngeaftRher ety AT0Rs afichdda,
particulariy, .k ekiZnd Rbe pa&gﬁpﬁgiaﬁm&ym-&9%%31%%6&9%&?%%@%&@ @ bight,Chain
Variable Reglo and to a humz%nl ed ar&tlgog%/ comprisin this Light Chain Variable Region,
respectively ASTR (RE Do A B S TR ER (RS Blaih OPRT AFBse
monoclorfiraedodidyn partisgianlyan uriresshtisedse ACTOhAbPTRh sheh e stdowntipoSEQTID NO: 12 is
replaced by@ncamineagidsselpgbes HOpEIE GIOH R-cOBSISTHRIMH ATdRID, f-is AbR Asktelit especially
by Arg. [0 il ane r le it is. referred to a Light.Chain Vagable Region and.to a
humanize#ﬁ{éllé)%ﬁg/ %?m%g@%%%(t |SBI(_%&]:§&%%I ér}%gg e%ﬁ%un%%s%ﬁcﬁ\?éfi{?%vg é)rgfﬁetlﬁ% Asn in
Kabat poStijifsssyth e epRe syl obramdeidcibay. Ghribuse Fignseidraliapabeayopaticularly
murine arpﬁbbmﬁm/ﬁéﬁn@ﬂe@mmcsmhmsﬁa@wmhmﬁ@g&N@li&ﬁri’ﬁgreml‘m@eitﬁysaquaﬂmmo acid
selected oM the grouR,cQNFISiRg.Qf AR Vhd-etanekand K. Puirspgcially Ser.

Xaaz 15 an amino acid residue selected from the group consisting of Asn and Gln, but
particularly Glin; and

Xaas is an amino acid residue selected from the group consisting of Val, Leu, and Ile, but
particularly Val;
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[0119] In still another example it is referred to a humanized antibody, wherein the Trp in Kabat position
47 in the acceptor framework sequence obtained from human germline V11 sequences of KABAT
subgroup X4l ofshenireagGaaiiuy asabial RegicndsrepRaadibyan aminercid.selected from the
group consisfiag @fL.&ts; norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and lle, but especially
Leu and the Arg in Kabat position 94 in the acceptor framework sequence obtained from human
geiniline ViHisegueneasiof KABATIduberbeed Hivhothhedeawotising/afidhte mégiap,idweplaced by
an amino agi §§iﬁ9t@ﬁuf;r0m the group consisting of Ser and Thr, but especially by Ser as shown in
SEQ ID NO: 15, and the Tyr in Kabat position 87 in the acceptor framework sequence obtained from

human gexinling MK seguencias:ofildBAJ sidbgtas AN Klphthedsight £ bain iV anablesRagipn is

replaced by an ino.acid selected from,the group consisting. of Phe, Leu, Va|, lle, and Ala,

particularly by ?ea%} %daf:’ﬁélﬁ)‘ﬁ TS S h%&{&fi‘é%ﬁ?%ﬁ?ﬁéggat%%% fa it fefEtred to a
Heavy Chizfh WeplapleiRayibadariindisctumanivad ntxtuy sonprisireg thishie edisy @fthihe\ariable
Region, respectiyeimawhereia hie. Tinmkeahat position 47 in the acceptor framework sequence
obtained from human germline VH sequences of ICABAT subgroup VHIII of the Heavy Chain Variable
Region ag®aivn in ISEQsHIdNTD: daisplepiasedbey [kereid 0121 TIvRstif ansthenexampiaitis referred to
a Heavy in Varable ion to a,humaniz ntibody comprising this Heayy Chain Variable
Region, r&gp%e%%ﬁémwﬁgr%giﬁqtﬁg%P %ﬁ I‘%Igb%%%gg%{)?ﬁ %%f% rémarg%%é%glr raéfrnn%%@(})i R gaéta??ence
obtained A&HFLAAAEESHTHENGR SadribAeesnol REBAT ssidhdisinst\diag tie. Haisshhain Variable
Region istirpipregidycgon suen s shownsin SER DN APl dldnatilanaihenerample it is

referred tgQ a%.Heavy Chain Variable. Region and to .a hum%gized antibady con&grising this Heavy Chain

Variable REQGTON, respectvely™ WRerdiF the $1BEH KaBsR pEsitarcanORiiie Sedap@rianisitork

sequenceseiaingecfraim Framatogemabitidey Hestguerigpesi di-KARAT septdeup p/HY)Imbdietieavy Chain
Variable RggionisireplacechBye ﬂ{‘gsl|?mbé%a%?ﬁ%ﬂ:%l%tﬁ%@i%%@@of‘f@ﬁ@f%&&%ség@ 94 in the

acceptor&g;}@r_?e ork sequence cbtained from human germiine VH 8équences of KABAT subgroup

VHIII of t ERMIFV AR A RRGIoRLIL S eatRf $bs tereHieEHBRATHESEO REPKIS: 15. [0123]
In still ansthengxatrpistibisergfeniediiol @ daght:GiainMatiabledR egibnaanthiocaaumanizgsk antibody

comprisi IS He, i lable Regiop, respegtively. wherein the Tyr in Kabat position 87 in the
acceptor réﬁnp%igjv{\?or Ysge%l?(gn%'gg %%%ai!r)?egﬁforgn@ﬁar%%ﬁ%%nn ine lé.]eaﬁélﬁnglg{s) &F Aaélilf’ %luebgroup VKII

of the LightReRKirPUspramle RegicRIsTepaceey iy o cforhak) thetivsnerhdiererntetit eeferred to a
Heavy ChaiprMearialpie diediodaeaaicbrmasiesy antiRodnaainarisingtlissteany.chairyariable

Region, respectjvely" wherein tg\j.Tr in Kabat ition.47 in the acceptor framework sequence
obtained from %rﬁgﬁhéaeg-%rlﬂ VI s%ahet c&%ﬁ?ﬁé&é shﬁfﬁ‘r’gbpa{?lﬂﬁ?‘&f%ﬁ Xﬂg’g\}ﬁﬁtﬂbin Variable
Region istepsiplessti plethencimmitie obune spbeiatiynienad dutieblrdoifitabat pesitioa@idnibe acceptor
framework segnense abiained:TRIuMAD Sapuine MHseauanass RlISABAT, SyRpHP WHIII of the
Heavy Chain Varigble Region is replaced by Ser such as shown in SEQ ID NO: 15 and the Tyr in
Kabat po WH 87 i ‘8" acceptor framework sequence obtained from human gennline VK sequences
of KABAT, roup, VKII. of,the. Li hain Variable Region.is replaced.by Phe. [0125]In one example
itis referr!e toa H%agigirt éﬂ%laﬁ’ \t}ger?a %I&%%%'%%laat% 4 1%1§nc?§§1 ngﬁtl %¥(\1’yac ) %nfﬁis Heavy
Chain VafiiteReyibishrespittivéhy, Winsreterisic Topheiiabatfpdsifidh 4wif(the dsceptorframework
\S/QQ_U%Tce‘ﬁ@@iﬂg@é@lffbhu@g@na%mﬂ_iﬂ@n‘ﬂdeiﬁﬁi’c@&'?? @feléﬁﬁ%if SHBIT QLR _\{tﬂ'%}gﬂ@&@ﬁaw Chain

ariable Region is repla an amino acid selected from t roup consisting of Leu, norleucine,
lle, Val, !\?eaf% Kﬁ%?én?ﬁgﬁ@%ﬁﬂﬁéﬁ%ﬂ&}%ﬁ’ﬁ?@?@?ﬁﬂ?&%@& @%%@Wﬁ‘ﬁm&t position 94
is replacddldsplzancdming ecid I&lctftéfrBmthechroug conkistihg pfSeviand dhthbusedgesially by Ser
such as sty ih&EF QNG doead KherelsHie Lys in Kabat position 50 in the CDR2 region
obtained from a mouse monoclonal antibody, particularly murine antibody ACI-01-Ab7C2, is replaced
by an amino acid selected from the group consisting of Arg, Gin, His, and Asn, but especially by Arg.
[0126]In one example it is referred 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 sequence obtained from human germline VE1 sequences of KABAT subgroup
VHII1 of the Heavy Chain Variable Region is repl%@ed by an amino acid selected from the group
consisting of Leu, norleucine, lle, Val, Met, Ala, and Phe, particularly Leu and lle, 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 Asn in Kabat
position 53 in the CDR2 region obtained from a mouse monoclonal antibody, particularly murine
antibody ACI-01-Ab7C2, is replaced by an amino acid selected from the group consisting of Ala, Val,
Leu, Ser and lle; but especially Ser. [0127] In a specific example it is referred to the light chain variable
region of SEQ ID NO: 12. [0128]In another specific example, a humanized antibody is described,
which



comprises the light chain variable region of SEQ ID NO: 12. 101291In a specific example it is referred
to the light chain variable region including signal sequences as shown in SEQ ID NO: 13. [0130]In
another spEmfi¢ exampie ittargierkddohaduainizaed aiRody whith:eamprises thememelete light

chain variable regian including signal se e hown in SEQ ID NQ: 13, [0131]In another |
specific eggﬂplﬁgﬂ%rﬁgﬁﬁeﬂ%’[ 6’dﬂ§%@&%€i§%ﬂ%ﬁ%dﬁﬁﬁ%s‘ﬂ%ligﬁf‘r@ﬁ&}ﬁ’%rfﬁﬁle region of
SEQID 12:d06) thechgbittehain capstaimbeagionst SE |DNODEsKhE3 Hlaanpiier specific
exa?nplel,\@ﬁumqn?z)ed&gkfbﬁib d?‘/ describ d'%i prises the orsnplete light ct%?n variable region
of SEQ I[ﬁkl%?‘i@aéﬂ%ﬁ%‘ﬁr& Sﬁgﬂf%%%ﬂ? &Wﬁ§ﬁ@ﬁé%ﬂgﬂwﬁ%§ﬂﬁ%}yﬁer specific
example, h Buasani @tantibiody is deseribedwhiabreos phis BudapdieTvyachattvatakigiegion of SEQ

ID NO: 15. 1&%&2] Iggﬁmiﬁc example it is referred to the heavy chain variable region including
signal sed’ffe ‘ é\‘ ‘in SEQ ID NO: 16. [0136]In another specific example, a humanized

antibody (gFErbed gl comptises s complete, PRV ShRIRYANAPI fosiap ncluding sional
conftributed to a shift in the epitopic region. :
[0671] In a specific example described herein a humanized antibody or a fragment
thereof is described comprising integrated into human- or primate-derived framework
regions at least one peptide with an amino acid sequence selected from the group of
sequences consisting of SEQ 1D 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 of the Light Chain Variable Region (LCVR).

[0072] In another example described herein a humanized antibody or a fragment
thereof is described, wherein said humanized antibody comprises integrated into human-
or primate-derived heavy chain framework regions at least one peptide with an amino
acid sequence selected from the group of sequences consisting of SEQ ID NO: 2
representing CDR2 and SEQ ID NO: 3 representing CDR3 of the Heavy Chain Variable
Region (HCVR).

[0673] In still another example described herein a humanized antibody or a fragment
thereof is described, 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, a Light Chain Variable Region (LCVR) is described 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).

27



[0137]In another specific example, a humanized antibody is described, which comprises the heavy
chain variable region of SEQ ID NO: 15 and the heavy chain constant region of SEQ ID NO: 17.
[0138]In gooti#gr specifictexampplefia HumaRized @tddos inte STIRSACMANC SoiBRYIReSite heavy
chain vari ion.of SEQ ID NO; 16 and the heavy chain constant region of SEQ ID NO: 17. [0139]
pl i SR S b A e b o
monomeriegieptide kavinghatjepst Sipadicutlathy aldriast endokel pasdc glaly mt lgasiB38reven more
particularly at least 40 amino acj |dues and/qr an Ap polymeric soluble amyloid peptide comprising
B lurality SR AR s, B0 Sebed o KRN A4S R Shelid BnIDF an AP
polymericrsptedaetiamnyIDR pepiidaeamprising Vaplsbiileef saigi&y®l). 42 monomeric units, particularly
at a molar concentration ratio of antibody to Al-42 of up to 1:1000, particularly of up to 1:500, more
particularlp@?éip toAl308eevibrdianeipartictanyabep iati300 dout éapeciadlyhataMolhich

concentraéioon rlfilstgg ?f cm:et\é\{te n lfﬂl?‘ and 1:100, jnhitbitg th%gg@rﬁjg%atiog of the AP rionomers to high
molecular p%’l?/meric?l %s.ef%fﬂ nu%lgﬁTcﬁfaP,ntﬁlg“ Eo-hcubatioh of th 5%’%?888)% 4&s&¥iBed herein

with amylpightidenontecic sapdidespoty didkicsolud exdriyioid pepiticesit watriadeotdl foteddioairs to 60

hours, patticularly fox 30 hours to 50 hours ticularly for 48 ho ciglly 24 hours, at
omporalid BB SIS SHRHOCE Shrnesy b Cnesesse e D Sl carty o
37C. 10144rrdseatspeCiflt 2xarh fEQAD iNckbhtign witltiam YIDE Indribendsgvandhaipubmasléc soluble

amyloid tides | mplis f ours at a tem e 7C. [0342]In particular, the
antibodyf)ﬁp%%%hlgily hg ﬁgéngr%@e@aﬁggogyr %’geég%éﬁgmt%réi%%éc@di%aéyr%ﬁﬁ%ﬁ% equivalent
antibody éiidtrictiodab partshsi@oitbiegs:tentipt dPRRiondnierid pdyptidraan niaBle Palyimeric soluble
amyloid p FEJ% omprising a plurality.of said Apl 42 monomeric units.and, upon co-incubation with
Al13142 nﬁdnomgnv‘é@;‘%eeﬁﬁgeefrg (e)?(H pco )}}ﬁglﬁ% glfﬁ%%’lte?grlﬁsl(lﬁ(ﬁl pee‘blﬁl]ageoc r%% élaﬁnié:%aﬁidglity of said
AP|_ 42 mienemkdst uvits DRt ptleecaggredatibn(@d e HAptheohiphe Sland/dapablm@&ssiorhigh
molecular, ric fibrils. [0143],1 e ex | antibod rt| hpmanized antibody
as descriégglﬁ&e@zﬁrﬁﬁaﬁt ?n%ggﬁﬂl/i éfr?c}gfolﬁga};g egq@l?/tg?ernetp AR %g%{/lg r%@%r@@pgjﬂs thereof inhibits
the aggreﬁﬁ)u,g?' ofgt 0 IS and{or AP.soluble palymers. comprising a plurality of said AP
monomeric units to [%lggﬁér%o e%ljggge%ilf/srﬁgeﬂnc I }ﬁg%@ﬁ%%?%%ﬁ%a%%{cﬁg%& iog}qreyglgtgGO%,
particularipisgrataéastccbosanors partietsisikin b dideagschsin foveermireqeartis datbadytableast 80%,
but especially: . t 85%-909%,, redto the respective amyloid. peptid
monome %ﬁ%a%gi?ﬁ&b%%go(%ﬁt% %%ég %%%a%@gh%é%%%%%%u?a%osgg% 50 3?%1%1%1%2 of up to

1:1000, pakiediarly@t hiemksceongéidatiowh@tid dr e tvepneict Orand IR0 b EEES P2 dilly at a molar
concentrafi ' : I Hi fihe.inv Eq R h tibody, particularly the
humanizgjggk%%gc%ﬁ%% %%gcgr?g?ghf?el?g%gﬁn?uJ?gyg&ﬁégggngﬁg}}%Iﬁ%quwglegr#}r?ﬁ%%%ilﬂ ar functional
parts thereahaihisidsariebadyreyaticngsiche therapbmdrensis dnel/enmef TSR Iapwiymgrs:samprising a
plurality o{ﬁ@pi@gl&%%wic units to high molecular polymeric fibrils by at least 30% at a molar
concentration ratio of antibddy to A[31-42 of 1:100. [0145] In another specific example, the antibody,

particularyihg humapized. antibag. 4 desribad AR sindnsludies RYYJunstanally. SaHiyalent antibody

or functional parts thereof inhibits the aggregation of the’/Ap monomers and/or AP soluble polymers
comprisingtagriedlitytosEranPhivHbpeHe liftshekigsheis| deuremsely rseiimsilatiiteast svfeast 80% at
a molar CRBGEMLEANAR ﬁﬂt%%@gm%q}ﬁ&wgﬂ%gtéﬁ - 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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101461Binding of the antibodies as described herein to amyloidogenic monomeric and/or polymeric
peptides but, particularly, to the amyloid foil,’ (1-42) leads to inhibition of the aggregation of monomeric
and/or pojgarstic amylpitageniecnepidestortigh meteculandiheis- et flateias.of h dughtie inhibition of

the aggregation of amylgidogenic maonomeric and/or polymeric peptides the antjbodies as described
orein ard CFAT S5 UG B SR U (HE (MRS b GG BT S b Hlart the
amyloid féiaméh-4iR) raghiel is kagwionepoms widlublehinehange«qh sesonsdanesdriarmation and to
be the major part.of amyloid plaques in brai iseased subjects or humans. [0147] Th
aggregati%rr??ﬁh itioR) %?Sﬁt%%a?ﬁi%@%Bscﬁé%scﬁH&Hfﬁ%‘?%‘i‘ﬁ%n‘&%é’a@?éﬁ%é%ﬁany suitable
method krepwereitithe @DRPagtidUiaty By Hensityegrasieni gl0BreNtifugation fallbawe /by HSDS-PAGE

sedimentgt)ion azgg is.on a preformed gradient and/or by a thioflavin T (Th-T) fluorescent assay.
10148] In'Sie 8 Jit is referred to an antibody, particularly a humanized antibody as described

herein in ing any functionall i nt antibo functi rts thereof, which.antibody, upon
co-incubgt%[,}%ar% gﬁilcléa% r)ﬁ{”lgll Lh)[c/(;%r%le%at.?a IFoarg})réa%{g b v@%ﬁlﬁ%%ﬁ :icbo%i,llﬁlalrﬁ%‘ﬁlarly of
between intt@rated Ib0Gumare pariomartydatiszadticebf thbihtdrind3OOodkvenimorerpdritutardy at a ratio

of betuween, 4:40.apd 1100, it preformed. high molgeulas polymerie amyloid.fiorls o flaments
formed bﬁ'ﬁe aggregaatrllon of AP MOROMETIC pepﬂ es%avmgga?‘llgas sf&-, par%%:u?ars]y At et 35, more
particularBEAY IEadi(384 exensardiegfaiR ul&BQatlledsy: 4Drapnénonsicigl CESRasIBIRQHO Bspecially

Al131 42 monomeric des, is,ca %% disaggregating the p E?{)E d polymeric fibrils or filaments
by at Ieas?é%sﬁgﬁﬁgjmg%f gtt eee?s?f %P%%rg%ja%%ur}g?%}%ly@t easi 3"@%&1? eélgnsfan%?e
particularlyl¥y eddeasbd esdmitrespenidiy bytébldash096 wirtivoler, §0149]lonacspexificieRkample, the

aggregation | Ib&% and the dﬁlsi';\g%eﬁ%? ' tential of the antibody, respectively, is determined by
density-g%%slen% u rac}elr?%?lrﬁfgg fon follo (E? %\5% DS-PAGE sedimentation analysis on a preformed

gradient. 1in appthe ifi xample, iQn.mhihiti nd. the di regation
potential mzpantibc%gs (};I ré%i%éﬁl@%%eﬁer%|n§ggé§%1%fo%l%é?n0®(§f€-% ﬁ&%ﬁ%ﬁeﬁ%g&{gﬁy. [0151]In
another spagifitsayamisieraied andbodyas deguribetidereimdsheavinahbatdtawithy ark yledtbpseformed
high mol olymeri loidl fibrj fil r 6, hours, rfic yfor 18 hours
to 30 hours, l%ﬁg%e%ti%%l%%%rg %%P rglé%ﬂ%ngt@ %%%%ﬁ@%%%%ggw@&gﬁgE?O%‘?(ggrfgcuIarly of
between B2 and3sCnimgr& PRUcudrhES 57N 15 8masentiogl4FDRe obtincllzatiprCivitn prefoin ed

high molwm%%p%%gﬁ%gw&g é@é{%ﬁ;&ﬁmﬁgﬁﬁﬁg §C£%d2§)Q‘QéJ_rS at a temperature of 37C.

[0153]In a specific le, the'a y, particu umanized antibody as described herein

including g fpncippalh.eauaisok snihaewarinetional paile Viereolis aanable.nbizagoregating
the preformed polymeric fibrils or filaments by at least 24% at a molar concentration ratio of antibody
to A[31-4?%1@&@3&“{91@&?%%%@9@@?%@@%}%@%@ armougtkomgicnapgrtideh vhthnized

antibody g5 deserbedpersindpcluding aay fnetignally,eguivalant aphody Gidineriagg) parts thereof

is capable of disaggregating the preformed polymeric fibrils or filaments by at least 32% at a molar
Concentrgﬁmmtglgf(ﬁﬁRQW@ I NP f repgesenting CDR3 of the Heavy Chain Variable

Region (HCVR), particularly in the order indicated above.

[0083] Also described herein 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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101551 Through the disaggregation of amyloidogenic polymeric fibrils or filaments the antibodies as
described herein are capable of preventing or slowing down the formation of amyloid plaques which
leads to go@igviatiopatitiesympiomCassosiaipgwiktefhiendibease)andescletay estayesisal of its
progression. 44 [0156]Accordingly, it is a further. example to provide an antibody, particularly a
o et SO ST R R O S TGP ESO oheRiEtB B Aeof as
described:hefieiacivhighanitbodyis)capalie okeaeseasigDRDISEQTOUN®S ARrthg@In of a
subject, particularl al, but especially a human suffering from_ a disease or condijtion leading to
increaseagi%ﬁge %a%’g}sé?&ﬁwﬁtﬁe rﬁ?ﬁﬁ??’[’éf@? i gﬁoﬂfe gngﬁ]ﬁﬁeqpf’érlre}/ﬁé‘al?o}zaeﬁ%anized
antibody aisieRgrined dagrginihefieresdahichi anddasysis bi-effective in that it exhibits both an
aggregation inhibition property as well as a disaggregation property, particularly paired with a high
degree of{6685prmakiorissabsitiiaty higd &8k éd paibodiac: debagiped: hkeainfisshichiawasisrasiibody or a
fragment .tt}ereot%cf)r? umanized antibody or %fﬁa ment_ thereof ast(iiescr'bed herein befare, which
antibody,lﬁﬁ3 FEo-eupatish V\ﬂfkpgr%%g”i monomenc ar lélgergb%})sfr%eﬁ%s% B S ptides,
particularhn witlinB-aridyseithenonesherialfeptidhs stelp as séauexamplesAfnnoNBRErpEEides 1-39;

monomerle (R Bt oAy Wil ar AP Cho o HBTEHE B an AP At Sblile amylod

peptide cosppmssing @ QDR ityfahedittAd3(2imoneiekcRugist i(HOUR thadGdt@gHdaM@®S the Ap

monomers into high ?J ul ic fibrils or filam nd, im [tiqn,.upon co-incubation with
prefoluie& W@%‘?ﬁ%}%g aﬁqﬁo%#géwﬁrﬁyloiﬁ?fgﬁ% t(l)l} ié\%?é?t%n% qt)qu}r]]ﬁ)e gdﬁ%‘@%ﬁgﬁ%f amyloid
monomerdithtiste ghepdritulaflyalr aviwyl atdenRegmre (L QERtd dsis yehtas] {dy exdmplen&d monomeric
peptides 1-39; 1-40, 1-41, or 1-42 but.especially AP1 4 nomeric, peptides, js capable of
disaggregagégﬁ%ﬁe%?e o?r%%anﬁg}gfrﬁé)ricwa%ﬁ?éno%ﬁlg%t%sﬁgl r:[ Cgﬁoé)ﬁ%sre %&5‘%%%”&? Yeferred to a
chimeric antibodly or a fragment thereof, or a humanized antibody or a fragment thereof as described
herein before, which antibody is capable of inducing a transition of the 3-sheet confoimation towards

art a-heliX{t¥élor a mradothaoicomibr ndasiothddubgrarticularp aniand eatiboilconferfiagioeneven more

particular random cail conformation at a given location in.the molecule, especially in the
environm{cs:}‘rci%f)0 Tli/F? E:ELS(S;ﬁagne \%}igc%nfg %%’%%3%8% &Snés\}vﬁltfgﬁﬁggdlg%togﬂ elllﬁnl%%rglé Iép%?%t%é% fahdom coll
conformatiemeat tie wxpensat d1ktelid3-shped cowitrmation andeah seaproveddotiddilzatiothof the
preformed hj r.pal ic amylQid fibfils, or filaments, ln a&% r rease-of the
13-sheet or%ﬁg%%%%?ﬁg%%@%{%%I@s%géﬁzgjmbélé?ﬁr Se§¥if}é%st Y0, an rg}%r%ﬁgar icularly to at
least 40%cmebenting 45 d0hpareditd tRelYOspeacpnrscptofo el anf\loidiselyyrEhifibis aidilaments
incubated,i ff ég%@r [ i ' tialp iInQuc nsition in the secondary
structurec%{sgg%%r%%ne )%%%llg gg{?ﬁ@ I\%I) s%%gérg(?sg)%%iﬁlﬁwgtﬁ%?a?% rr?”lséjgslll}ﬁng the
integral irtéHsRiesdfYRE ddhfdithatioryebdiint0GRRY alf 1B C Pighthehail V4ighdptRiegif@l61] In a
further exgmrie, achimesic, antibody, orafr gn E,e feQr ' Nl or.a.fragment
thereof axs@descr)lbed i%reﬁn %g%)re, IS parovi%g?cor{)n(ti riéfn%%%@a%ﬁ%%%&%ﬁ%?ﬁ gpr{easﬁ%léament
thereof oA Reemtnon édiemoynt haisomgfeagtiarbthereof, wherein said antibody or fragment binds to
an AP monomer with aqgﬂh binding affinia'%with a KD in a range of between at least about 1 x i0 NA to
at least aB¥i§71 x 10m2 0Ll panredra sy Brele cadtaseied xantbedy torat |Smsmansibergofols M, more

particulariegiridelgashizh@dinlpk LD ivbiaat ispshahat o ko Meroianmarsparticuiasly of at least

about 1 x 94 I\{Ifto at Ie{E\ﬁt abo%ht 2 x 10-8'M' hut, preferab ,fd%e not show an tsi%niﬁcant
e Ol B e e S R R IR e Pl PR . antbody
or a fragmentistiegcof; DEQ HA&hizegmesitnoayg 61 R aghfe D e 8f reprdessdriteedPRPcindefore, is
provided spmpiising)af Iegstonedightishain pug fiagmertdheraefomat h@@ﬁom@{bﬁﬁw ghain or a

|

fragment thereof; wherein said antlbod% or fr%%ment binds to an AP fiber, fibril or filament with a high
binding affinity With4 TEHRacTETe dPBLoNECH L 35 BB NG 8 AeRshSEAbBINX 1012 M,
particulartyrepasteaspdoBB bk theBi phttClatiteast about 1 x 10-11 M, more particularly of at least

about 1 x 10-9 M to at least about 1 x 1010 M, evs%n more



particularly of at least about 2 x 10-9M to at least about 5 x le M, but, preferably, does not show any
significant cross-reactivity with amyloid precursor protein (APP). [0163]In another example, the
antibody P aga eriﬁgdlgner(ﬂe Soreugra ragment ereot&e{%hibti} a0 k())ingi affén'%%;[o a%A13 fiber,
fibril or filament which Is at1east’2 times, par |CL?iarIylgﬁiélas? 4%1mes,)f)a?ticu aﬁ?/lalf least 1 times,
particulariy ¥ e el S €D Trepenphibidukady idnlisasn 20ctanésodiut especially at least 25 times higher
than the binding affinity tg.an A13 monomer. [0164]In still angther example, a chimeric antibody or a
fragment R8F8b¢, or B A AMOEF 2 AIBBIMEOR SHRGRIEH (HEREHYs Prdviffadaentdiersidherein
before is desaitzed wivhichanpibodyisiebstadtially hinds toagiregaiéd i3, fasleding Abdoptagues, in

the mammali i I ' t, by d t show igRi

cross-rea[Eti Iﬁgevs\ﬁﬁwﬁaﬁ:r%@é?gm‘?e%ﬁ@%?%%&n%@fégmwInPa?rglgr% %%Q%r%??g%mg%@?‘n%ic antibody
or a fragnh¥pt thespisreaiaghuRBAized aRtboy s afriggresentinarebiis plotiedirasydeseitbed herein
beflorde_, wgﬁga@mibmgi&ulgﬁtimllmmngfg@ mlmlpﬁ%gﬁgn@iﬁyl@mmarmmg @%?Jogd | (AL13),
including mono nt 1, particularly t ap brain but, prefer ,.does not
show any%%ﬁslﬁ%%%né%?sé-r%%{tlé\%t Wltﬁdg)rnh 63%%%: %S%éééﬁﬁg&gt&%%f&%%?m}eprovided is
a chimeri®agiibd&y-¥Ra. fragment thereof, or a humanized antibody or a fragment thereof as described
herein before, which antibody significantly reduces Al3 plaque burden in the mammalian, particularly
the humatPBPdin. Thig éﬁﬁcﬁgceﬁ?’ﬁ"i’@@éﬂ% AR e e Bt S s e R UR BRBY shifting the
equilibriurHioBIRE e anfidaickpahieeddrdyodeyleibt) (Arkeln Ksithbohbie-andaigmgategvstate towards
its soluble-form by di regating-fibgts ta.soluble paly- and manomeric forms py,inducing a shift in
conformaeggﬁlgr?dgﬁﬁr%%geglgﬁ Qg%fﬁ?ggé’rt é‘%}‘s“’é‘gé?%%%éé’ ed and solu tl?l%rg%ﬁaﬁﬁlﬁ%}ll&l 1?3)%%5% particularly
amyloid PR @pfderiedmessitisha dharsmisollyerings, pattetilaryetaloraith Throudgtheldctivity of
the antibogyaseerdingito the NventioehenatHpherst iearing aegsatabalistnintuixiavesed rather
than depo 'Eggrl{évithin the tissue and/or body fluids, particularly the brain. The beneficial effect of the
antibody ribed herein can thus be obtained without binding of the antibody to the plaque.
[0167]Thr, thisstabilizi I i Jescri reiny | t tralize the toxic
effects of @@g%|y#§r?§gﬁ§?§ g%%%/r%%gdm s%?t%f}a% %%%%oét?g%t inggiaér%'@ﬁllghﬂg gf%%%% (A(3)
protein, ifGEWsEdE YRe A odzmerishrTes Speciresihebdarhestn b huvenion eriibptivody
accordingHesthe Mventionaay Husaclieve Ry berefisiahelfBeieonitbaigiesanaaniy-ainging
aggregat%d agyl%ird b%% tlg gevké@iﬂéa[‘()mc%a{n %5%&&}?& xlamgle a th m%nized ntibody or a fragment
thereof as described herein 'é}ore, iS provi ed compns?mg a feté%taongaﬁgﬁt BRI or'A gé‘ment
thereof oragtiiwngtidriedieass ¢halHbHa WeymheentiensoihddRFGorating Bedendtione \raiaidalarly two
and morefasiiguiady/tayee CDR regions obtained form a mouse donor antibody, particularly from
mouse antibody ACI-01-Ab7C2 (named "mC2" and hC2 for the humanized C2 antibody, throughout
the applicEtgon] depbsiiadibd Bpedib ek 20Pk: withuihenDedtsend Samhddng ChaiMikepdiganismen und
Zellkultur b @%I [ n [ c [ 1.B 24 Braunschweig, under
accessiogﬁré§6§SE‘AC 2?{-';0g %F%{r%%{;g%%ﬁ?%de%? ﬁggéﬁqlgr?tuﬁ?eﬁﬁc%& ﬁgg’aﬁegfv%ity {0 the Af3

antigen whrgFeiaResisns (e partidingment 0s5ed thomerisrsrentestrtetaifiatieasni ootimes, but
especiallyahieasidd inesHolerihanibabal 1beismeuseganaiLanirey 19469 Hheaatigody as
described herein cairb%e@ 'ﬁh%ls,elmbodiment, .%gﬁgle ?élggdé)( % %;/ith two full | light chains
and two fOAERGth heavy chaing) of Bhy [l Bnd &bty gﬁ GV EE “19G3, 1G4,
IgE, IgAl &rdHgv2) (haire¥puehdtRapiamiB6KRf the Ig64 isotype; alternatively, in another example, it

can be an antigen-binding fragment (e.g., Fab, F(ab’)2, and Fv) of a whole antibody. [0170]Thus, as
describedd@gjn arm antgen-peding Fagments Rithaiastibadiesidescrbad herain. 1nongexample,

the fragmgnt is s from t rou nsisting of a F bgra nt, a a%"fr ment,.a F(ab)2
fragment,ﬁacr%%i0 4 Iﬂ?#rsa%ﬁ\i e%rt,al‘ncl%l%f’neg r?egeﬁ?gélfg 50 gﬁ% b}%ﬁgﬁehn%f&flgg i’nﬁ%a’Vy hain

Variable Region (HCVR) or fragment thereof comprises
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expression library and epitope-binding fragments of any of the antibodies and fragments mentioned
above. [0171] In another example, the antibody or antigen-binding fragment is conjugated to

polyethyl I ther. )| C regi e piq Iq af Qaes iné‘/f ntion is
modified ?gl% d%{gg %&e@g{%&r?e%%ﬁ%@r&%gg{é%?n%%ﬁﬁe%ﬁg%@é@ﬁgcé %u%lc%oltn rélgti?j/e to an

unmodifieRFBHORh AN AR S BB TRESNED OUY: dr tshiRsentbia GiRG fragmhBRtbIhe invention

compriseNaFt fggiaeiayindRD altesedieifocton funetiaib IO é2lMseideseribed herein is a nucleotide
molecule comprising a nucleotide sequence encoding a chimeric antibody or a fragment thereof, or a

humanized@@jbodincaratrag spenifih ereniEecoidingidrtideainvientiore diichag dibelnsSéarabiein before.
[0173] In paricHianEessribed herginds anucigotidenolegue mmﬂrﬁag&ﬁU%%gd%ﬁﬁ&uence

encoding a Stretch of Qontlagous aming acid molecules as given in SEQ ID NO: 2 and 3, respectively,
or the conifethnBrgieBgliehdd e dbamnny (s tseineimestarist esetitinteg IReWBn${CDRs) 2
and 3 of therieady:GRdiRddayiabienRegien HGVYRpn0ddMareopasticddayiddescibied hekin is a
nucleotide molecul ising a,nucleotide s ce 'ﬁglﬁgs_t etch of conti amino acid
molecules & u%ﬁ&%ﬁ%ﬁ%%%fﬁ%%ﬁplgrs %ﬁqem mple’?naé}rﬁifgr% équen(':é,r?3 pr)?%esnegr%g %ie% of"
Complemi@sthitay DeteimimgiteBieme GBRER L of the Light Chain Variable Region (LCVR). [01751

In another example a nucleotide molecule is provided comprising a nucleotide sequence as given in
SEQ ID N&PH and SRS NERY° SPlompemastieary Qetdce, kb dilythe’ ariNs acid
sequenceRefob RIZAM) GD R Jfragspactitheheodf dhe HeanisdhaihiviariabiecRegibni{HCYR). 101761 In
another cleoti lecule i i IS leoti as given in SEQ
DO 20, B B R e 0 the Ligh:
Chain VaFEBlatRegE beayr chamn frameanBiiegierasidred Hieratiiensidcaegiprotsifbd
fowpr;sir@@en@éemm;agmm ﬁpﬁﬁ@tﬁ@g@l@?—aﬁ mlg:ﬂngmtenﬁe@gﬁeé. o @ﬁmge@ﬁzemoding the
ight chain, varia egion. [0178]In ang ample a nucleotide molecule is provided comprising a
nuc!eotid_ghsezﬂﬁglﬁ%ﬁej%?ogé%#% %@?%@é&%bomplementary sequence, encoding th_e complete Iig_ht
chain varigiglgsiegion inglnling sianal seaupicasniRiAdldn anaibay example amrisefidgmolecule is

provided comprising a nucleotide sequence encoding the light chain variable remn of SEQ ID NO: 22

and the liG7ETRIR-CorBlant rRgiEHBFSEB SN G SeMub G sthisbd HERAAYs tHelomEmentary
strand of SaitdabliclBejitta DEVEE. 40 B hrandibesexamplésasniialoetidd maledwe s pravided
comprising_a nucleoti yence of SEQ ID NO:. 24 encoding the heavy chain variable region. Also
descrbed T B B o e B A e example

a nucleoti st i Ediovidedt dsmipitsinpeL MRk lett e ERJINES brgFaaning:DB ntoding the

complete fagavyigiEinivariahipl sgienbngleding signal sequences. Also described herein is the
complementary strand of said nucleotide molecule.
[0096] Further described herein is a humanized antibody or a fragment thereof, wherein

both the Heavy Chain Variable Region (HCVR) and the Light Chain Variable Region
(LCVR) of the mouse C2 antibody each contributes at least one of its CDR regions to the
-at least two CDR regions of the humanized antibody. The resulting humanized antibody
or a fragment thereof thus may comprise

-at least an amino acid sequence of SEQ ID NO: 1 representing CDR1 (HCVR) in
combination with an amino acid sequence of SEQ ID NO: 4 representing CDR1 (LCVR);
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[0182] In another example 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 N@x: RéstAdsocadescriaed kereinds tieSHghple nmédiatyrsprasehoh galtDRIIg@GdERMalecule.
[0183] Also described herein is a nucleotide sequence which hybridizes to one of the above-described
antibody-emaddiag musitivtiderséguaridesqkctive siEn)dD partidutqystating COMRAlIEhEIRYy strand
thereof, either in isolation or as part of larger nucleotide molecule. 101841In particular, described
herein is a pycleotide sequence that hybridi r ventional hybridization itions,
particularﬁ%if:c?g? g{lrlr?éne%? ﬁgllt?ri%?ggﬁ%%ec%iﬁgﬂgg}stﬁygofr ?ﬁée%eﬁég%t@%%qgggggj g%en in SEQ
D NOs: 18880 AddaaParicy Ry {0 commemen'a srand eeel Rl i arether example
an expression vector is provide comprlsﬂ1g the hucletc acid olecuie as mentioned herein before.
[0186]In another example a cell is provided comprising an expression vector comprising the nucleic
acid as mehtisaddaneraiinpeford spE8TFIncstill B othe NékampiptitientafertedRd {Id61viBosition
comprising the antibody as described herein, but particularly a chimeric antibody or a fragment thereof,
or a humanizéithanebodihonatragmen: sereufcay §ESE LB MicTetmisedorimg SIRRAAG.ENMRIunctionally
equivalent antibody or any derivative or functional parts thereof, in a therapeutically effective amount,

in particulat a£emppsitien,which isadhermesedio) cempesiion ptiaRatHRItherSPRIPIISING &

pharmaceutically acceptable carrier. [0188]In another example, said composition comprises the

antibody ig,a therape\lierly sieclive amgral-L e RIciesgibed hareinsia eopmpRsition or

mixture comprising an antibody, particularly a monoclonal antibody as described herein, but
particularly a chimeric antibody or a fragment thereof, or a humanized antibody or a fragment thereof
as describ®d FeTePbBIIRS itelddigusnsericiE I Al dprrartny GPRR, ddHvVERNéor
functional parts thereof, in a therapeutically effective amount and, optionally, a further biologically
active sulSSEIREB LRSI Prapnsasifissayeace ababie KANEr SrersrsansnPRIbF R Excipient.

[0190] In particular, described herein is a composition or mixture, wherein the further biologically active

substancesis RcorapasniadseiliRdhe-mnedigation@f @mylotdosisragraup obdiseagesanddisorders
associated with amyloid or amyloid-like protein such as the Af3 protein involved in Alzheimer's

disease. 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 example it is referred 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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[0191]In another example, the other biologically active substance or compound may also be a
therapeutic agent that may be used in the treatment of amyloidosis caused by amyloid f3 or may be

used n e RN Aher apMElPRIcal e eI IR S TG e Piolaisal At substance o

compound may exert its biological effect by the same or a similar methanismas the antibody as

describedhardiarigsLintiirera R e ERERisRe A IO GHLI deASLRRT G T HeIYed tidior unrelated
mechanissng blesiomR1H3AICE e i 0Bl Hictagically native eempaisndimayingluge neutron-
wansmission.enfianogTs, peyeheiheraneutic ivas.acetcholine estcase hibiters, calgiym-channe
blockers,%logenlc mines, benzodiazepine ranq‘ﬂlli)llzer , aceh/'lcfhoﬁne synthesis, s?c_)rage or release
enhancers, elcégrshulinacpbisteyitaptietreceptoe é@h@mwﬁﬁa_ﬂn@nww&_@as@%m@bmﬁbitors,
N-met_hy|g@vé’1§@@@§© 9@?@@@? i@@&ﬁﬁﬁé@ﬁ%@ﬁwﬂ@éﬁ%ﬁ&@ﬂ%' ﬁ%@fiﬁﬂ%@?ﬁ&?{ﬂa@wgs’ o
antioxidants, and serotoner |cg2ﬁc ptor antagonists. 101941 More particularly, described herein is a
compositﬁiﬁ%?qﬁi%ﬁ’l‘gaég?ﬁ%gr é%ﬁffé%@tl e compound selected from the group consisting of
compoun ctive inst. oxidati t ,:anti- ti 0 |ators, inhibitors of
ONA rop L B A B BB R
propanedisinfsiatd mEbess)onastemisat thetrpdiorbieprinin FlaBeretabe figlibitbasn tearipbbteins,
neurotra%gl'tttﬁ(m;?vahl@@tgwg@&ew@ttm@a@,f@fe%@ylﬂﬁbﬁa&a&g@iﬂﬁwm@m@le@g&wﬂl -
components, inhibitors .qf N-terminal truncated amyloid beta includi roglutamat oid beta
2 an I OIRTETAES SO e HAENoTL (ERECL) ST IS e Miastigtmne,
donepezikaAdgor galantamine, MI agonists and other drugs including any amyloid or tau modifying
drug and nutritive supplements, and nutritive supplements, together with an antibody as described
herein ant 198lionENp SRR tssTRed P e BRI E SIS SFenbled ssinB i LAndRordiFsiRipient.
[0195] Alse destlibedihareinSB@ HoMPoSifitie O a dnikibed posideisdhe epmpaling-s amaholinesterase
inhibitor (ChEls), particularly a mixture, wherein the ¢ ound is selected from t roup
consistng o o T O B S g R B furtner
exa}mple, {ifﬁ)PPmP‘?é'%Bﬁl_és 9&%95&@%5@{@&3 Ao 1 2GiHAGN é?fti'i&%ﬂ}a&“_ﬂeﬁt&’g&ﬁ%?r W_'th an
antibody as described herein and, optionally, a pharmaceutically acceptable carrier and/or a diluent
and/or an'&EReRt. JOREHHASHISHORET X AnTERIS BUSiind BreBrdbiddd tha B psEk “atypical
antipsychdiiis"variahlasalara(ias] Rijpragidonen $&ig dDANE); aridiprazole Kuledapasipine Skoisthe
treatmen iti egatiy ofi i i Jucinat i thought
disorderstréﬁlgg%g e?ﬂiﬁlnagf%éd%nﬁgo erét!r%g ﬁgﬁn%gﬁ%ﬂggﬁﬁgﬁ%@gggmagﬁlg%r’oél%organized
behavior, RR&tieira¥ &1 Ae8onia, flattened affect, apathy, and social withdrawal, together with an
antibody, particularly a monoclgnal antihody.as desctibed herein, hut partic chimeric antibody
o1 a fraon i Aher B UM N TSRSt HEPRGADG PLIE S0 o0 AT,
optionalIyinaqih&?magéminwIﬁﬁ@débté@teﬁ_c&rciéﬁanﬁﬁnba@hﬁélimaﬁwerraﬁa@dibbem §0188] Ina
specific examplgqthescrmpesiiens AR TyIEs A% descrbsommersin palosasommyiaghe antibody
and the biologically active substance, respectively, in a therapeutically effective amount. [0199] Other
compoungsi izt candae switably deesitedbixtires ichaashinatibowith thesantibedyeasdescribed herein
are descrjbed in W, 04/058258 (see especially pa 6. and 17) ingluding-therapeutic drug targets
(bage 36 8 L& e e R L R S B A T B R o
(pages SRESRINIHSA Pécéi@sommagmiggctpwgr%-shﬁ estr¥fienpageerbs £9%; nenrsteroidal
a”“"”ﬂafPﬂi‘éE‘a[Mrgf@Q%(R%ﬂﬁéa@%%%’ Rptiexidanis{pages P 62D H%VMS%P%QJSM%%QVSQC“Vated
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-
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93) and prodrugs (pages 93 and 94 ), which document is incorporated herein by reference. [0200]In
another example it is referred to a composition comprising the antibody, particularly a monoclonal
antibody as dgpcrifed,nelsin. Mose Pariculatly a chimeric a 5%)%9 pradr ent thereof, pr a
humanize?glan ibody or a éagme ttherceo@as descri%@%%ergfln e%ére aﬁﬁr@%g%ﬁga%gﬁy active

substancéiibedperaelitempptiseaob afeurbsdonimes deséigudhatair rrighdeuBemrmn antibody,
particularty. @vronegdonakaitibodydascdesatibadihrreityngiaparticylasy, a.abineriaaptierdy or a

fragment thereof, or a humanized antibody. o (éjo t ere; s described herein before, and/or a
functionafg}%a{?tl%ielﬁgé %’ntg or If)%lzg’? Al |ca$ ?r%@tié ,agfp %15?’?8?3‘[86 prising said antibody, for

the prepajfigiigy) of a edigamentdoreati ,lgrlﬂﬁﬁ\ﬁﬁ%‘@ RGEIRCSOf amyIRIdesiE.RGIQUP Of

diseases and disorders associated with amyloid plaque folination’including 'secondary amyloidosis and
age-relatdsSHRAGidBRREN A LetisuashutisensaiAly Biehorithe R retirpgiciidideriérs such as
AlzheimeChRisvasad RegiowyHOUR Jlamentia 4uild) aDowemsyrdiome heysditatceriepral
hemorrh [ lQidosi h type):,the Guam Parkinson- entia complex; a Il as other
diseasesaﬁ/f\)gﬁ%r%n géllgéhegé?%ﬁ )grgga%%slo%:%gtlé) VI{\]?I'[ %r%ci/ gﬁﬂﬁ%ﬁo@%@%@c T &8 %%r%f)egn ré%g\l\%s
supranucl&alNpalsy; faultiple sclerosis; Creutzfeld Jacob disease, Parkinson's disease, HP/-related
dementia (ﬁﬁ (amyotropjc lateral sclerosis), Adult Onset Diabetes; senile cardiac amyloidosis;
endocrind th ors, B f i s AR D AP uiE e FuRusidbstrRids pstfoisdical
abnolinalitibstchartdessirwoe ligstspsoiditpehvisy af sysEDR pagiion afiyhadsobiaf@diwithuriable
amyloid-GedgsgelaiecrRinpiodical abpimatiesiahandes.ip Nedissusaaline N syal svsiem. such as
neuronal degeneration. These pathological abnoilnalities may occur, for example, in different tissues of

the eye, fiEha&HeAuidwsitakinbgifgteeondig GBRareBapits, sheminsksy Eadvibet-nd the optic
nerve leagding.to glaucoma, the lens leading to cataract due tg beta-amyloid deposition, the vitreous
leading t(fdoTcgl raﬁ%l%ti{ﬂo%@,%% %ﬁﬁlﬁl%g[dfﬁgr ?ﬁegﬁan%?rfrg%ﬁﬁ?la%ﬁ@ﬁ PAYOR dhd R
degeneratliersofor exaniplmagesrelatgiaipcular degenaratinrettieasplicsniéveé leadingttef@ptic nerve

drusen, opfieBRURPabY SNELARTE AgMIIS andIheeemRea deading, in Jaftige. gyt [q202]Also
described herein is a method for the preparation of an antlbod;é!, Qar,tlcularli a monoclonal antibody as

hod f
describediéreitt, tnore patictiatlya chithetlt antibddy Breadt fo dha HigEzed antibody
or a fragrparanthefén) &5 dEsctibesdheraiespeatielsa functional part thereof and/or a pharmaceutical
composition, or a mixture comprising said antibody and/or a functional part thereof, particularly in a

therapeutié0§l effe brivisi hragether ek aselinib wmedhotedf torevelntimryi trantibglpralle viagnestihe effects of
amyloidogigr& §reWp.ohdiseases andudisprders anspciatechwithramylaid plrguedasmaianincluding
neurologEARER e SHbIE KA AL EAE e A, B BOL UM B s
neurologi ' r IZhEier S thisea , BH)Bdvn's
syndroméfieréditanyzerepiab hedardtdge With AidoiRisioDItthitepa)athe Guamagquence
Parkinsor%pg{qgrg@fm@xi@wag9&%@&{‘@@@%% which are based on or associated with

amyloid-like proteins such as progressive supranuclear palsy, multiple sclerosis; Creutzfeld Jacob
disebase, Bﬁr{b@:psonI% @ksm&@j,drﬂwemgﬁg dernestiaeAls %myﬁ%ﬂgiﬁﬂaw@ %ﬁlﬁrdqﬁg)naf?ultdOnset
Diabetes; senilg cardiac amyloidosis;. endocrine tumors other diseases, includi cular diseases
associate%%?&ﬁpg{h%%%gg %%o?ﬁ%ﬂggsﬁrhgnggg?ﬁ rtlﬁ:tﬂlesr ¥ ?Sof%?‘g%gﬂa %Vé?er}%f Blfr’ticularly
associatethgithnarhigeit dpetpadiatdetlyathishsyical abnormalities/changes in the tissues of the visual
system, such as neuronal degradation, comprising formulating an antibody, particularly a monoclonal
antibody as described herein, more particularly a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof as described herein in a pharmaceutically 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 leading to optic nerve drusen, optic neuropathy and
optic neuritis, and the cornea leading to lattice dy3¥rophy. [0203]Further described herein is a method
for preventing, treating or alleviating the effects of amyloidosis, a group of diseases and disorders
associated with amyloid plaque formation including secondary amyloidosis and age-related
amyloidosis in a subject in need thereof, by administering an antibody and/or a functional part thereof,
more particularly a humanized antibody and/or a functional part thereof, or a compaosition or mixture
comprising such an antibody and/or a functional part thereof, as described herein, to a subject, in
particular a mammal, more particularly a human affected by such a disorder. These diseases include,
but are 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
dicaaca Parkinenn'c dicaacea HI\/-ralated dementia Al < (amvontronic lataral ecelarncicel Adiilt Onecet



but not limited to, neurological disorders, such as Alzheimer's Disease (AD), and other diseases,
including ocular diseases associated with pathological abnormalities/changes in the tissues of the

visual system, pariésplatiyl psboeiatef] it CRy InigidatafelateH path dbgiaaVababimBkigsichanges in

the tissue isual system, such as neurgnpal de iqn. The pathologic I%Qno lities may
occur, for@((?“ram éa‘l\ﬁea%ﬁear%lﬁlﬁiéghaegegfl ﬁrwlgeetﬁé% éﬁc%g %%aﬁ@%iggéi’c%gr ék%%égi ) é%ll%t:al visual
deficits; tg dntsionciafibderindithe thptomerventbad D ForglducamgiviheieSBQermiNgia-cataract due
to betaamyloid 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 nery, (jjing 0 gptic nerve drusen, optic neuropathy and optic neuritis; and the cornea leading
to lattice Ji?/grﬁ phy.]tfoggg]?ﬁ%%ée%}?ﬁ?é%aﬁE) erle? It ?éef%e?rédc 5%‘%1&%@#7 ?éry ré){a?n#%%qcreasing
cognitive thenudyyocapdeityanisedaticodastypfor réstoning therofnitivéesoshrdrheapadibfota subject,
particular]| ammal or a human,.suffering from memory impairment b, dEr‘W istering to a subject,
particular%%}r%gr%tmasgro %ehﬁarﬁgﬁ?%ﬁyaﬁttﬁbo%&fﬁgk%qsﬁ%g@cgﬁﬁ é?ﬁ%c%%ﬁga corﬁﬁ%lﬁ%%ﬂ%s
describedlreteghiidchors V0061 Reims Crib ¥R hbaeinais artherapduticeompdsiticrpaiid # taethod of
producingﬁ «CO sitiep. a Il od for,the treatment of amyloidosis, a p of
diseases an%gg?s%o%’dg%sggéé%%%it ef?ﬁﬁ?@ Bfaaﬁﬂ(&é%ﬁﬁlﬁt%in tl%c%fdﬁﬁog}lr g%%%nndé%%/%%loidosis and
age-relatedeamyloglvsisini® B UDj@6D: gadticularly a mammal, more particularly a human. These
diseases and disorders include, but are not limited to, neurological disorders such as Alzheimer's

Disease (@D’Jhnd@ﬁﬁé} a!is‘é@ge%,ampladtrig mdﬁeém@mm@abﬂmmﬁa@h dlegithéd
abnormalifiesfchanges ipHhisifissues.af fae viswal %ﬁ%ﬂaaagﬂ%gﬁg&ﬁa@e?gleﬁwg&?m

amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system, such as
neuronal Hemeaedioreavercpathtidriedrabivmmaligesniing Yeond fBr examplesinadiffetnttissues of
the eye, such,as.theqwisual cortexdeading &9 sorlical yisual deficitsts,Anierior champsy apd the optic
nerve leading %?ggla}ucomga; the Ieﬁs leading to cataract due to .etée-amrs%%%elpgs?g%r? ; the vitreous
leading towEiNgrEPYbIddsis? thdbrdtA g1 esuing teiprirprirycrsangs degereration and macular
degeneration, for example age-related macular degeneration, the optic nerve leading to optic nerve

drusen, offtid Akurogatmydisalaptit Aeuktisreahdotie Hemvaatbating agablecRasiet gpdy (§0207] Also
described,perginia alm@&%ga@&ﬁsm@a&% o an-pemdpidasseriates sliseaser eRNleR. R a subject in

need thereof, comprising detecting the immunospecific binding of an antibody or an active fragment

thereof totéh BFitBpE BRI protesrhrswioaHisla oYk sitavenrshabiaingd Sipie Stepanof  (a)
bringing tg&mkeﬁogea@@egisfh@%w%%%my Y108 YIREFLNP CRRIAIS AMylgid:protein into
0}

contact with an antibody, particularly a monoclonal antibody as described herein, more particularly a
chimeric &hiBIaFOLY fAGHER ﬁ%ilés%?‘aﬁ%fﬁ%é@ﬁﬁ@%ﬁ%ﬁ%ﬁ@ﬂb@mwwg@f He described
herein, angipridunctionalipartthererluwdychantitedy bindsanarifone.ofdhe amueid.pratein;  (b)
allowing the antibody and/or a functional part thereof, to bind to the amyloid protein to form an
immunolo%%&l@ ax: (c) detecting the foiuxation of the immunological complex; and (d)
correlatiréa%t}he resence, or absence of the immunalogical complex with the presence or absence of

amyloid ?rlp in SSARSHIEY Ssedmicsrolypar drtessriie BesjertandZost Avpaaistribed is a
method ofgieieaminingiRmexientrhamyleidovenis Rl ause.RurdgR N NsURRMIQE hadyfluids in a

subject in_need thereof comprising (a) qQbtaining a sample representative of the tissue and/or body

fluids und&PIALREEGSToR: 1015 ASSHASHRIMESARIS Sarthee SRaEsd oma FISIP STERACth an
antibody, atiisilarhf X ABATCaRAAMBRMY esltlepzibed-hakeinanapre pastistiatypsimeric antibody

or a fragment thereof, or a humanized antibody or a fragment thereof as described herein before,
and/or a ﬁfhéﬂﬁﬂ%laﬁéhsﬁ‘lgﬁ:@gffmm the group Consisting of Ser and Thr, but especially by Ser

such as shown in SEQ ID NO: 15.
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(c) determining the amount of antibody bound to the protein; and (d) calculating the plaque burden in
the tissue and/or body fluids. [0209]In particular, described herein is a method of deteulining the extent

o JBBE © RAERYHETLOA RS R AR IS SRR TE o
immunological complex in step c) Is determined such that présence or a dence-or the immunological
complex CHIFSRIfEE WP prasereR BiodinBeddrai apiatks R qpiprorespeafivehevdxaisiple, a test kit
for detectigp 2 idiagpesisosiRmyDigrapsaciaad diserses RN aeAdiiopaisaravdserhaomPrising an
o1 a0 ot VR S a2 B O o A R T HLrlY GO BBSLHORT KFeifTberore,
and/or a ﬁsn@ﬂmﬁﬂértathen@’@ﬂ g2 speqtedtivotathdasonberiestig isfal test ddtiorcihe, detection and
diagnosisehiamyoickasseciaiechaigeanss and sanditions eqmeriane g cortaiosraliing,gne or more
antibodies$§%ﬁ%%%d@%%q€h%n%o%%}%nﬁc£gr§%§% :}gere?ﬁj‘f and insé%lgg%ns oér#%r%égﬁhe
antibodie® ) indi For i s iR A and
detecting The, tormesgiaatif the SmuctolagieakedmPley Buohihas presence or absence of the
immunologg%comé%lex %%Wit_h pres;ggé%habsmgﬁ%pid prgtein. F[i(gnll;]l‘lr;nother
example i ferrédsto TOMPASH pilgh ' Yescited 0 8 Ne: 27, or a
variant thex@eblry Qb SXamPIRisL Geht OR.8X N assNoitRe ANtRQAN:H021 3 Hansthek xgmple it is
referred to,.an antibod %ene omprisjng a variable re%ion as, recited in S| Q ID NO: 29, or a variant
thereok:‘. ﬁfﬁg@%&@%gﬁﬁgwﬁim?ggmﬁﬁ W?B%ﬁ‘;%ﬂoﬁf@m }ﬁ@f " d&i‘t:ljé‘retf%rrzd to
a metho B2y seferroas a $iioeCda00 pri ractinggace€ Byantibody
with prefogmed:heta-anamiaitdibass: 104k aRgiaLeamplaiisaglencr 0.2 Imaniged antibody

or a fragment thereof as described herein, wherein said antibody or fragment thereof protécts neurons
from Abet it sy 468714102 P LiSanother example it is referred to a method of preventing

eitecive SAChT of L R.SSRALEH T BAEN G VR ISGAELT SCRBPA o b HCILRRE hereim.
[0217]In amdthelyescanmpleritishiefbigbd (e ViseablaRngeanixegeatitiblodyvberzin the Tyr in
Kabat position 87 in the acceptor framework sequence obtained from human germline Vi
sequences of KABAT subgroup Vxli of the Light Chain Variable Region is replaced by
an amino acid selected from the group consisting of Phe, Leu, Val, Ile, and Ala,

particularly by Leu and Phe, but especially by Phe.

[0117]  Also described herein is a Light Chain Variable Region 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 example it is referred 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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fragment thereof according to the description herein for the preparation of a medicament for preventing
degeneration of neurons upon exposure to Abeta oligomer. [0218]These and other objects, features

and advaatm@%aﬁﬁsﬁgnmwgo?m hecama ARRAIERERHST Acevipw ph¢he [llgwing detailed
description of the disclosed embadiment and the appended ciaims. BRIEF DESCRIPTION OF THE

DRAWINESH210) Figtitdt 4 2aisdep! 2@@%@@%&%%@%@%&%&&@% FRBEISENht chain
variable refjioh,df thd €ihiferadidtiindesfe220Fgtires 2-1 and 2-2 (Example 2): Expression
Cassette of the mouse heavy chain variable region of the Chimeric Antibody. [0221] Figure 3 (Example

5.2): ConlBat®bn bf thHdl mnotee ﬁé@lwléﬁéiiﬁ wifabletveglommibed closbed ynuirecethe ip sequence.
[0222] FighneA4{Exsymidie £) ety wrﬁlﬁgm@aﬁ%&@a&m@@lﬁmq{%&%ﬁ Fga{ﬁzﬁléExample 9):

Binding |V|ty of antibodi tra te ssion of C2 modified CDRL2 constructs in
COﬂjunCtIOI’FV\ﬁ?HLEECgﬁI ?eﬁ{%% u@oﬁiﬁiﬁe t&ﬁ&lﬁf‘é‘t’ﬁ( a8y EBEIRVRREIE VK,
producedrbyldrad digrantransfeatidrselnd g@lfifiedthn ibogy @ 224iEiglife6, @xmnrqaim 119, Radsults of

Immunoh [ efi b H4K1 WO
2009/048???%’PCT/U52§(1)H8%O S:%E[%I 2%%&%%%%@%%%%&%%% ality o r%PC%Z:‘l%n Amyloid
4

fibers. (APEHtBafo dh%@@pmﬁ%% YIRS Tyero BRa@aracerbpel¥d amyloid

01-42 fiberspinauhate K WBAPBSHdeftsarnit e&Ieo gy G VaG (B ghiiter id4dpaidsiand then
lyophilized, eak at copresponds to the beta.sheet confor atlon o e fibers whilst the
peak at 38np%rrln IS %c}%gﬁ%g?grgﬁg % Ougn?girlrsﬁzfn 0’%‘10%) oréggirl’s%n StRfRe ?l tyhg pga)rameters for the

two confcﬁhﬁ&ﬁbﬁsSﬁ@éﬁ?ﬁ@d.SIh@fifltb@drdﬁemI‘é@b@mﬁgifmﬁé twdheorrferpiatibnm areduite similar
but the ing@gﬁ@h&tgeﬂi&a a&&wwyﬁhﬁfg@%ﬁ%ﬂ@g@e@u@ﬂ@é&@mﬂm@% kReta shapt

conform b ly_ 35% (1-(53.5/81 7%)) in agreement wﬂ?@?ev ue obtained from the
fluoresc:}[i‘f%g%ﬁﬁlglm %Z%G%]iﬁ%rbgg 2 ggi‘mﬂnﬁcﬁﬁ SR HRMRNDE 3N ELISA.
consisting of Phe, Leu, Val, lle, and Ala, partlcularly by Leu and Phe, but especially by
Phe.

[0120] In still another example it is referred to a Heavy Chain Variable Region and to a
humanized antibody comprising this Heavy Chain Variable Region, reépectiveiy, wherein
the Trp in Kabat position 47 in the acceptor framework sequence obtained from human
germline Vy sequences of KABAT subgroup VylI of the Heavy Chain Variable Region
as shown in SEQ ID NO: 15 is replaced by Leu.

[0121] In still another example it is referred 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 Vulll of the Heavy Chain Variable Region
is replaced by Ser such as shown in SEQ ID NO: 15.

f0122] In still another example it is referred 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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10227] Figure 9 (Example 14): Conformation specific binding of mC2 to different classes of amyloid
protein. Pellet preparation in the legend to this figure refers to Agl1.42 fibers, supernatant preparation
refers to angylaidenbtadmé $SJH2A81 akigune i My regnizeds@Z NKBAGuabeesupovhiHrefithe murine
sequence and human.acceptor, sequences, DPK15 AND JK1 [0229] Figure 11: Humanized C2 'VH
cequenca S TSR S ey O Ml R R T IRE 5 020
Figures 1+ Kalwd $2sRid@ ok idetie: BdtApandiprotein:deguance:aftliginkdHadm\iarabiegeegibneof C2

humanized antibody, C2 31] Eigur -1-13:10: Complete.DNA a tein sequence of
light chaier‘mgéo?lesqgﬁrtycr%sgi%?] kéum‘é%zé&é rp(ﬁlc}g)egf{ urr?ér?[)l}zlgd}%ﬁvgn DO I\ﬂ%ﬁ‘éﬁ%&ge 68 14-1-14-14:
Completer&Mbcdriig SrotsinseqienceiofIawip tii@in sonstant region (human 1g04 ser228-pro) of
humanized C2 antibody. [0233] Figure 15A-C (Example 15): Epitope Mapping of humanized
monoclor&ldatibddyshilt 2nodrforened iy EliiSecRedtits igheXpress¥drasb B B.egi)Bindifigaof hC2 to
overlappi ides of -A61-4 inding to, the gampletg AQ142 and binding to a non-binding
chimaericﬁ%%g)%gg}]tﬁ%@?%ﬁe% Il%%%%% ggéﬁti\}%e% g‘rﬁ% r%aé%v?%%eols% 3'spniéctrlslsé:ff??t']l"ﬁstg”ﬁ)eptide
number cotrespotios Terthelahimeastitbindhenihs AnepROISI048537 PETAIS2008108d 481n42
sequenc which th tide starts. LTl fhC2 2:20 and inesubstituted
12 20 B o S S A RE
corresporitkgtontirerephinal dcidhkat is substituted by alanine. (C) Binding of hC2 to the peptides AO
13-21, 13-21G21, 14-22, 14-22A22, 15-23 and 15- 23A23. Binding to the complete Ai3142 was used
as positivi E&fitroln1gRBane g reang Eianipleria) iRe Sldw ol Agurdgatible ddeziprespé tindents. [0235]
Figure 17i(Fxamile ikiBesubsialdlznodeoation aseanaXpermBNSROAIH FgE R (Example
16): Results of netu-oprotection experiments with himanized antibody C2. BRIEF DESCRIPTION OF
THE SEQUENTEEID23RIKSEO nEson 4 Amithy aciktsioy demeensticsemients AlRatnkdfiamzed heavy
chain veriahie,feglaf (PR A-A2AEL SR UBND 2AHILR P HETE.0] CRUINVEAR
umanize
Region is replaced by Leu and Ile, but especially Leu and the Arg in Kabat position 94 in

the acceptor framework sequence obtained from human germline Vg sequences of
KABAT subgroup Vylll of the Heavy Chain Variable Region is replaced by Ser such as
shown in SEQ ID NO: 15 and the Tyr in Kabat position 87 in the acceptor framework
sequence obtained from human germline Vi sequences of KABAT subgroup ViII of the

Light Chain Variable Region is replaced by Phe.

[0125] In one example it is referred to a Heavy Chain Variabie 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 Vi sequences of KABAT subgroup Vylll of the Heavy Chain Variable Region
is replaced by an amino acid selected from the group consisting of Leu, norleucine, Tle,
Val, Met, Ala, and Phe, particularly Leu and He, 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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heavy chain variable region (CDR2) 102391 SEQ ID NO: 3Amino acid sequence of C2 HuVH AF 4
humanized heavy chain variable region (CDR3). [0240] SEQ ID NO: 4Amino acid sequence of C2

HuVvK 1 h ' ight in variable region (CDR1). [0241] SEQ ID NO: 5Amino acid sequence of
C; HuVKkI&F]?E"l r@%ﬁ%gg%g%:%ﬁgi%%a |aab e%’e‘ﬁ%ﬁ"{g%%?g ei%%ﬁ’f]%&ér ?Bpl\fe)nsé%r%n(gggl% sequence
of C2 Hu\Hn1 isniadiZeeligptitcshesipllaiabie gegion (CDR3). [0243] SEQ ID NO: 7 Amino acid

' ' region 2. [02441 SEQ ID NO: 8 Amino acid sequence of Ai3 epitope region 1.
[SOeZquszﬁnce[(?B%I]S eplltr? %%eegiamée[?t is regerr(e?d to a Heavy Cham Van'a%ie Region and E)o ap J

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 VIII 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 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 Asn in
Kabat position 53 in the CDR2 region obtained from a mouse monoclonal antibody,
particularly murine antibody ACI-01-Ab7C2, is replaced by an amino acid selected from
the group consisting of Ala, Val, Leu, Ser and Ile; but especially Ser.

[0127] In a specific example it 1s referred to the light chain variable region of SEQ ID
NO: 12,

[0128] In another specific example, a humanized antibody is described, which

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

[0129] In a specific example it is referred to the light chain variable region including

signal sequences as shown in SEQ ID NO: 13.

[0130] In another specific example it is referred to a humanized antibody which
comprises the complete light chain variable region including signal sequences as shown
in SEQ ID NO: 13.

[0131] In another specific example, 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 example, a humanized antibody is described, 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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SEQ ID NO: 9 Amino acid sequence of Ai3 epitope region 2 modified. [0246] SEQ ID NO: 10 Amino
acid sequence of AO epitope region 1 modified. WO 2009/048537PCT/US2008/01 1491 [0247] SEQ

i sea iR of 2 VI R ot Tt SR s oD o S 15 R Paaming acid

sequence¥?:d2-humanized light chain. [0250] SEQ ID NO: 14Amino acid sequence of humanized C2

light chai
heavy ch
chain.

humanized

tant region. [0251] SEQ ID NO: 15 Amino acig sequence of C2 HuVH AF 4
i?ﬁgv%iiabm?eamﬁ.Toﬁ%%%%%%%wﬁ@% i&r@’]d’gé’nl?e dgses ﬂmg}ﬁf@d heavy

comprises the heavy chain variable region of SEQ ID NO: 15.

[0135] In a specific example it is referred to the heavy chain variable region including

signal sequences as shown in SEQ ID NO: 16.

[0136] In another specific example, a humanized antibody is described, which

comprises the complete heavy chain variable region including signal sequences as shown
in SEQ ID NO: 16.

[0137] In another specific example, a humanized antibody is described, which
comprises the heavy chain variable region of SEQ ID NO: 15 and the heavy chain
constant region of SEQ 1D NO: 17.

[0138] In another specific example, a humanized antibody is described, which
comprises the heavy chain variable region of SEQ ID NO: 16 and the heavy chain
constant region of SEQ ID NO: 17.

[0139] In one example the humanized antibody as described herein, upon co-incubation
with an A} monomeric peptide having at least 30, particularly at least 35, more
particularly at least 38, even more particularly at Ieast 40 amino acid residues and/or an
AP polymeric soluble amyloid peptide comprising a plurality of said AB monomeric
units, but especially with an ABi.4» monomeric and/or an A polymeric soluble amyloid
peptide comprising a plurality of said Af;4; 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 AB

monomers to high molecular polymeric fibrils.

{0140} In particular, the co-incubation of the antibody as described herein 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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[0253] SEQ ID NO: 17: Amino acid sequence of IG GAMMA-4 CHAIN C REGION-modified. [0254]
SEQ ID NO: 18: Nucleotide sequence of CDR2 of C2 HuVH AF 4 humanized heavy chain variable

region. [0gA3k SER 434&91;84%4%@%9@ S L GRRAG! %5%&{ g ¢§2 Hu\;%ﬁf heavy -

chain variable region. [0256] SEQ ID NO: 20: otlde sequence of humanised
light chanﬁ’@%ﬂ&@@rx’é’ggrﬁﬂd)ég Seer|prrier ey Ridiebtide sequence of C2 HUVK 1 humanized light
chain var eg 025 %‘e ?%p? NO:.22: Nucleotide sequence of C2, hu nized light chain.

[0259] sé@i‘% ; SotRsiRa o8 R ARy i PO H E B RYSTISH  [0260] SEQ
ID NO: 2¢0Nbiﬂ@miﬂelég@péd@@i@ﬁ@@r&pmhmﬁm%ﬁmammd ttemegr&zhairmf/ai’i%(ble region. [0261]

SEQ ID NO: 25: Nucleotide sequence of C2 humanized heavy chain.
2009/048B3#BLC T/Uspeitisrian 454 fosbofsmeriiovlicy 2Be Nuslabiigd §é&%ﬁt@%@@2ﬂh§ﬁqamzed

heavy chaig€anstanrtinggian fiﬂ@ﬁ&hzﬁ@@cjﬁaua@nt%tﬁauwaﬁh@l@me@@ﬂsqﬂaM@@m&@ tight Chain
Variable g;))é;lon 0206431 SE%&BﬁN d@ﬁn acﬁlzcriwse ence of &t(?‘] Heav Chain Variable
Region. [ Fﬂ) NoPoe: e's8Guenee’o ouseala (f_l ain Q}n a%’l’égFfeglon
[0266] sa@t@tmf s@dN%mm@@qnem@ethousen@@ﬂgnb@mrwxszﬂsl?}csE@ﬂma 31:
Nucleotidg.5ga@ngR PN QuseHed MM ChRIVRPaRE ReHPRising a plurality of said AP,

42 monomeric units inhibits the aggregation of the A monomers and/or polymers to high

molecular polymeric fibrils.

[0143] In one example, the antibody, particularly the humanized antibody as described
herein including any fanctionally equivalent antibody or functional parts thereof inhibits
the aggregation of the AB monomers and/or AP soluble polymers comprising a plurality
of said AP monomeric units to high molecular polymeric fibrils by at least 50%,
particularly by at least 60%, particularly by at least 65%, more particularly by at least
75%, even more particularly by at least 80%, but especially by at least 85%-90%, or more
as compared to the respective amyloid peptide monomers incubated in buffer (control), at
a molar concentration ratio of antibody to AB1-42 of up to 1:1000, particularly at a molar
concentration ratio of between 1:10 and 1:100, but especially at a molar concentration
ratio of 1:10.

[0144] In a specific example of the invention, the antibody, particularly the humanized
antibody as described herein including any functionally equivalent antibody or functional
parts thereof inhibits the aggregation of the AP monomers and/or AP soluble polymers
comprising a plurality of said AP monomeric units to high molecular polymeric fibrils by

at least 30% at a molar concentration ratio of antibody to AB1-42 of 1:100.

[0145] In another specific example, the antibody, particularly the humanized antibody

as described herein including any functionally
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102681 SEQ ID NO: 32: Nucleotide sequence of Mouse C2 Heavy Chain. DETAILED DESCRIPTION
OF THE INVENTION [0269] The antibodies according to the present invention including any
functionaltyegaliuelentt dotilyo die Sworcfimefiopat pahis-¢heredfibars neraparticulanyof themafized
antibody including any.functionally, equivalent antibody.or functional parts thereof, as described herein
can be uslganf%IPfgse %r%d; rlﬁé t S?Ilg{ggﬁa?(fsegge%oam %gé%e%i Bﬁlﬂﬁﬂﬁgth%ﬁosﬁ} a‘@%l &l}‘ﬂgjlﬁ%s/changes
in the tissues ob thelvisubicaystenlypartic fileull agsodiate Oithamyldid-betecrelatied patbolbgical
abnormalities/cha in the tissues of the visual system, such as, for example, neuronal degradation.
The pathgffgfggfé]%gé?riﬁ%?t?gsﬁ%%y occur, for example, in different tissues of the eye, such as the
visual corigx Jeading.to,cortical,visual.deficits; the anterjor chamber and.the optic nerve leading to

4 :
glaucomat, gwﬁns%@%‘% Et%a(%:%?a%‘ﬁ%do Jgﬁg%gfg?g#‘iﬁigﬁﬁg&%,ﬁ‘gﬁh@ i récoﬂ%oféoé%?ﬁiﬁ to ocular
amyloidosisltheredyinarieadirigles pritrpastiretindy. de generationd dndmiaetiateddganeraificigfor example
age-relat (fl cular neration: the optic nerve leading to_optic.nerve. drusen, optic neyropathy and
optic neu%tislg;ﬂgn#%gg%gr%ﬁleﬁegg%%n%ggétégg (c)ll;-/s}%ﬁ%ﬁ)?gfbﬁg\f if)ﬁgf)) ﬁ?&ﬁlgﬁpg (ci:%sm%ogl %ln,
particulariy@ahdeapébtidscampbditimensompilibioggin dntibodybivarticafartica hugregrded anfibody
including gny;funcrionally \WQ 200 853 gngT/U 2008/011491 .equivalent anti 8:9 or functional
parts thereof, as scribed herein %gﬂt)hgr% e&?&aﬁ?@%&%ﬁ %rrl]ﬁlcg)(l?ﬁllteéfﬁ égsﬁlélge %F the treatment
of ocular diseapeldasspoiatadingtir phthotggioairatedimalities/chamybsdpthatisspres oflshy visual
system, nRdiaHa ARarreb DMKk Ay daisdl pathologied Apngrmaliiesighanges in the
tissues of the visual system, such as, for example, neuronal egraaat?én. e patﬁoﬁoglca
abnormaliesomaationcind fortexte plejdn miffert antidsdas afutieieersuci dstheedisyalcortex leading
to cortical yisyal 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 leagag-p pimaryselinabieaaneialion epf.macular dagsneraton. {oL LxamnIe,a0g elated

macular (rggeneratlon; e optic nerve leading to optic nerve drusSen, optic neuropathy%nd optic

neuritis; fdetHERSSrheadenditipbdd anrtbody streshyin0bg Hrinnasbentarbnibodiment gtidigoiposition
according ig he IRYSDIRR RLRGHSE SN thereatnept &Eﬂﬁg}ggﬂ;ﬁe%&?@_%Qlcigtévgﬁg}{géaathoIogical

abnormalities/changes in the tissues 0f the visual system, particularly aSsociated Wit
amyloid-beEeslireiated eraehoidbie Bruisnbirhal S remassgabassalie tissues of the visual system, such as,
for example, neuronal degradation, is provided in the form of a mixture, wherein the antibody and

another biblddicall sas exammieals e wiarateitmretiibof XAt sane praaned sacdmducceptable
solvent apd/gecamiar rdhe;antikody and the-ethanbielpgically ackive SURSFRCS BIAY Ber-Rrovided

separately as part of a separate composition, which may be offered separately or together in the form

of a kit of P&itel THE FetRBROGIZ T BRI e TR R ap s deiharhy ab 2 ARaIE SR eRTBAERRTEEAEY of the eye,

such as theryisyah codex leaging farsertisa) \iswatdelicits) thaanterior chambaianddhe.pptic nerve
leading to glaucoma; the lens leading to cataract due to beta-amyloid deposition; the vitreous leading

to ocular EH$181dbaf 1enk 1o tne! RatRAis erpisarly ratih st gbhetusen kAl ardcliltagéheration, for

example geguehatechiBRCHIBILBRENBENAR N GRRIGNeRBieaging I RREC R drysemeoptic
neuropathy and optic neuritis; and the cornea leading to lattice dystrophy. 102721 Glaucoma is a

group of G%E58a4087Ah BN HUERFESRANUARS fradrr rbdnst GAnGRBirBlary (Rides) 33 -a¥isracteristic
pattern ofgpiiGReNraPHRY- $31aOMAJR: particularly at least 40 amino acid residues and, but

especially ABi4 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 teast 50% or more.
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WO 2009/048537PCT/U52008/011491 often, but not always, accompanied by an increased eye
pressure, which may be a result of blockage of the circulation of aqueous, or its drainage. [0273]
Although Hiid8dl intrdocalap prdssurenspesigrifieggriegskdactonitotideveldpihg disaroagatino threshold
of intraocular pressure can be defined which would be.deteyminative for causing.glaucema. [0274] The
damage %ﬁ?@@o b(éfecatl;%s?ed %%%8@%68%’%&6‘6?&0 the vef{ea egB fée%er\@é’ fibae?%%;@ v e%%ﬁ%%ss in the
structure ditthenteiesao/6r ppoblemairbibe-Radiih efdheanertierfibentytiemselves:ffoRe8] Untreated
glaucoma Ieg%% to permanent damage of the optic nerve and resultant visual field loss, which can
progress %abhn&'ness. [0276] RGCs are the nerve cells that transmit visual signals from the eye to the
brain. Ca -3 -8 ' in.the: ic SS; ivated in the
process leadin toqggé%?gg:%%cg%c%@g%?gg-gﬁgg@é%}laﬁ%l0| %gré‘%%?@%r%?g%% %%t\é’ ) to produce
neurotoxipdiejialeptshinatidedy Arespont Wivh ot tltterproedchy dhetfBeriof APH-Ailoigst8réccumulation
in the retig&laggnglion cell layer results in the death of RGCs and irreversible loss of vision. [02771 The
different types of g,laucomas are classified as open-angle glaucomas, if the condition is chronic, or

closed-anglesglaucemassitAghie Blaueama-0ssursayadel uRlausamansyaly. aitesis.oth eyes, but

the disease can progress more rapidly in oné eye than in the other. gim] Chronic open-angle

glaucomaiitoORE) ol oy deemner i ghimmatycsFarprahianedtatisoteil (FDASyridithamsstocohdmon type of
glaucoma, GRAGE 1IRAKSSLRY: TNETPICPRICIRIRRKRIRIAJBR TabRCHIAL Meshwerevhich decreases

the drainage of the aqueous outflow into the Schlemm's canal and raises thé intraocular pressure
(IOP). PORE N affebesnsth B/és B St drtiyBad s et waen geanilad pUsitertamily
history. It3 frequgAcwingegases in elderly people as the eye drainage mechanism may gradually
become clogged with aging. The increase in intraocular pressure in subjects affected by chronic

open-angjgigiAuCcoMa IS.ALALCOMMPRISELIY-A0Y SYmPiays Wil thelossisdeliopshienesrtral visual
area. WO 2009/048537PCT/US2008/011491 [0279] Acute Angle Closure Glaucoma (AACG) or

closed-arfg g dsinos Haesmisdndne iR dogradt simressiseizZd by a sudden increase in
intraocular Zressure to 35t0 80 mmH@:% Ieadingg_lto severe pain and irreversible loss of vision.. The

sudden pHi&edte intteasRerdfie GEAE -1 AGERRY B RSN RS g RAUHOARUGO DY #e drainage

channels dadividdalzaith Maridm angiesthaveoaniincegasedkiiskafemasrdgdenglarng ofdie angle.
AACG usually occurs mgnOéu arly, but the risk exists in both eyes. Age, cataract and
o ¢

pseudoexfSiERbis £ PR rELing ey ed LGt JetERERr th¥ Kns and

crowding lenfiaoning abthecanglairdisudees eanaenda aitagk maybe Agsociated with severe eye
pain and headache, inflamed eye, nausea, vomiting, and blurry vision. [0280] Mixed or Combined

Mechanisjii S4gucoimadshamepdiiftc axanipleinatcaiibaie patidutinBechanhgle ghiaedomib di affects
patients with acut G whase angle opens after laser iridotomy, but who cantinue to require
ecicatohs (ORI AR A0 N o BRrETe AL GRES Ol B Baton A VB YL oRfEwio
gradually tlemelpdps capable of disaggregating 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 as described herein are capable of preventing or slowing down the formation
of amyloid plaques which leads to an alleviation of the symptoms associated with the

discase and a delay or reversal of its progression.
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narrowing of the angle. [0281] Normal tension glaucoma (NTG), also known as low tension glaucoma
(LTG), is characterized by progressive optic nerve damage and loss of peripheral vision similar to that
seen in ofisdssipes atetadiseinaihawe verHhe dREBARUIB HIESaYren SR AOy MBI FRNERIPr £ven below
normal. [Q282] Congenital (infantile) glaucoma is a relatively rare, inherited ty%géo,f open-angle

glaucoma® AP0 pHdILs Y dPRSTRRe by sarairatiAnhbrdds¥aTprstsntt Rithe eye that

can lead tadhefogsdelsisianepsmopticRaiverdamage: il do pa-eriametiey &y tHamyrliagnosis and
treatment a%e critical tqQ preserve vision in infants and children affected by the disease, 102831

Secondar iEu A B SIS mPARGRAAEY if e mtn s 5T e araBremh s Wdirs fitis),
diabetes, featatadiscakdIse Phatamidsinstesdis-auseeptitedndividura.fSacaadan glaucoma may also
be associated with retinal detachment or retinal vein occlusion or blockage. WO

2009/0488HA7 CT/US2(010 149 51{02 84 tdhigmb nianh gleardesdaisibbarasielézeabay hedgetachment
of granules of pigment from the jris.. T ranules cause blockage of the drainage system of the eye,
leading t(‘)eb gfgb%t Igli%}fr%%r%?éity plrseigﬁ?gegﬁ‘ﬁed&ﬁéﬁe‘ﬁﬂﬁ@%ﬁ%tﬁeﬁ}e&.gﬁ%’g’ﬁ 1478 glaucoma
(pseudoepfotiatiorysisvelicanatditzedrbytieposite et flajaroalelalpiréiesanieribictapsite afid in the
angle of the eye. Accumulation. of the flaky material blocks the drainage system and raises the eye
pressure.cfﬂﬁggﬁaﬂ%}ga%?@gf/ SVaucoma may be made using various tests. Tonometry determines the
pressure | eye by measuring the tone or firmness of its surface. Several types of tonometers are
available t‘%}tt S te?%ﬂ%ﬁécﬁgétd%%%h%eﬁ Bre?%kgl haecafonb1 Ana f%)%r% osﬁ/o%g%ﬁgwée%grﬁﬂé (r)y’ d&termines the
thicknesshoithei pat nedboldichrin tiagnmeateresiint aescidepressinehdEonjoshaghy aliwdyexamination
of the fiIteU[in %n%lﬁacatp&%dra‘;vq e m@rﬁ)%of 'g}l% 1%%%‘0%8 'grsco a%%can alfqbfietemﬂn(? if a crl\ormal blood
vessels mgy e bloc mg%ﬁe rainage of the aqueous tluid’ o oefl}ﬁesoelﬁe.e@ﬁrm 74 nl?SEéo%Sy allows

examinatigmtofulld optithnpame dnil canmetedt nepeidibentdy es, diopesnehdngas imshempfic disc, or
indentation ing) @f this,structure W{wﬁq may,be caused by increased.intraocular pressure or
axonal drbf %ﬁ%Equ%%)sgo@/ is1 aglﬁs’o ﬂ%e ulth gl'lsas{/eoéﬂs%gp éﬁ“rﬁgég t%oﬁ’l?é %GQV%HW%O# p%c}?tb%)od flow or
increasecimnangoiarappdssury. YisualdFial testingreniapsithe fisld ofpdsialy switjeciivedy;which may
detect signs of glauc tous age 1o the optic nerve. This is. represented by specific patterns of
visual fiec.lla—1 gsosrg léu a[p&%aé%g&naé}t(g%%rﬁgp 83};1),1%% Sﬁg&ll(\iléj A glégu?%m Hen e%i Pélf{%{ r 0SS, is
carried ostlly Adbkingnattectiickmiess whibgsoptic apervedilvar ddyde (Alferadnongtautama)glia a
differential in li ttranlf%missio hrough damaged axonal tissue. [0287] Optic nerve drusen are
globular égéigr(%lgrng) 0 prg én%éﬁ} ch ci%%%a %’w fghlgrea C%ilfg toél; Te%’rérslen —é%%%{é?%oﬁls %Wrtglugh
congenitaiyaiterat] hageutarlstuletuned affectngniybakdiadilserve fibendayerfoihede ectmulations

occurin t ipapil rve fiber r.and are felt to damage the nerve fiber layer either directly by
compressIa o S B B B TR S R B ey
usually bevomasyisiblexaftotethd flirsoderadie pefifelay Affstéethdividuals 1 T4k botesparieBy often in

both eyes,but may al f eye, angd may cause mild loss of peripheral vision over..many years.
WO 2000 B N IS Lo EERT Sor b, BB R R ey

damage terthmmptitsnerve caused by demyelination, blockage of blood supply, nutritional deficiencies,
or toxins. Demyelinating optic neuropathies (see optic neuritis below) are typically caused by an
underlyinf{fd&PMyelinatieid provuspleicis sfermatipla sbisredis aBibekuge ofthentsivddgephly; known as
ischemic R BRYKAAING A0 sarh ihdreil LAY Photienace callss Hakagerlic ischemic

optic neuropathy usually occurs in middle-age people. Risk factors include high blood pressure,
diabetes &fipbihefosderosis. warsiitionioélibeicsbpeiconalivapating tsuaiils eocuislixciddiopeople

following Jqflammatiandehia-areres (eriamish paieualoll s mparalallEh (I smRor) rterits).
Loss of vision may be rapid or develop gradually dver 2 to 7 days and the damage may be to one or
both eyeaiiigdapieavith optic neuropathy caused by exposure to a toxin or to a nutritional deficiency,

both eyes are usually affected.
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[02891 About 40% of people with non-arteritic ischemic optic neuropathy experience spontaneous
improvement over time. Non-arteritic ischemic optic neuropathy is treated by controlling blood

pressure raidbetes@hdchidiesieial lavels.girtearificciatiheniic tptiepéttgpatiypistibated with high
doses of corticosteroid revent | f vision |n,the second eye. (Q290] Optic neuritis js associated
it il S SEUEPE o 1e e B bt B AT iy B e et ) Ar-JEE B ohnating
process (sagl@noys), adrdbinfection: vheeinsdins, snemingisiss<s yohitsnmtltiple éelermsisanrd intraocular
inflammation (uveitis). movement may be.painful apd vision m erjorate. with repeat episodes.
Dingnos S TBNE YA RATSH BTG TR Bt BT S SIS QBTG Sihopte diok 1
swollen. Magceatie Rsdsanasc maging-il)cnainshawevidonce af nutipica selermsisolartarely, a
tumor pressing, on t ptic nerve, in which case vision imprpves pnce the tumor pressurg is relieved.
Voot caskt B SNE e e rBRGt P b e QL AT 1 LR remtment
with intravespeudeosticfosiesdisia yidy pa ieedssinisl@29hih & sataraetiisl an nFdaitedhabevelops in
the crystalline lens of the eye or in its envelope. Cataracts typically cause progressive vision loss and
may causétitidneshafdafivodiregtetntintne Mdrgagnimtrd@sitdvady the satondetycettestyprogressively
liquefies t@ form. a milky white flui cause severe WO 2009/048537PCT/US2008/011491
eI TS TP Samb I PG o R 1 Pt A R A ) B cause
phacomoipteicrgjlanieosiizs@athractsimmanatiensarigomiidl anddtairé2or it au sedAd gepaticifactors,
advanced age, long-term ultraviolet exposure, exposure to radiation, diabetes, eye injury or physical

trauma. [Q@AIExtraadapbetaeEOGE}) shigencisttibodiost effogtiventrSemewhote theatapatedact. In the

surgery, g %@iﬁr@’ﬁfﬁ%ﬁ%%&f@é&g%ﬂé %%J&ﬁ%%ﬁ%%“liﬂ

sJleft intact, Phacoemulsification, a
small incision e sl the cornea, Is typically used to bréa u([:)) t’équr{?s ég%orgextra%tion. [0293]

Ocular amyh)iégiﬁighsia heﬁeﬂﬁanyedtsfbrmgf.rfagsca@ik@d withliEype ¢Mm.ﬁgﬁgyﬂ@i@dﬂi@@@ﬂyneuropmhy
(FAP) and, gharaciarizeiby /00 sm%&é'vé!a}éeﬁggl%&t%%j%ﬁﬂlmq%}{'%%%ﬁafmﬂg%fy
abnormalities and, in some cases, Vitreous opacities ahd secondary glaucoma. Type I FAP is
associatediftita Kiators e wistveatiat (FER phatettamElit MidsmalgrsitelmaprealBdimid.synthesized
in the live reti I t epithel] t [ t n..Di ations
case 1o T a1 ey o etary
amyloidoslsleTHeahsostifred(ervimutiomsisiaR imetd03, ¥ wrioimestiiotindadpltesivatine at
postion S itransinyretir B2gellupedyFAPIsiessooiaied wilialicecaihesl dyalienpy (LCD).
Lattice corneal dystrophy is an inherited, primary, usually bilateral corneal amyloidosis characterized
by the presgmbesat efrsctiacatiiveditesithid pisobtect pretun (18 .corneal stroma. LCD type |
(Biber-Haab-Dimmer) is an autosomal dominant, bilaterally symmetrical corneal disorder characterized
by the prd8&fgk ofhanashet Sxrapdtu deHtmsa tantbaiieansitiagmitat dbescahd fairwazdpdhe

superficial, aneh giddle faysrseilbe ce Al SIRmen B DURPLONS IRt st Rasecond

decades of life, Causing a progressive loss of vision. Most patients require a cornea tran[s)Elant by 40
years of & Lebdpa nuis ssperatchart! systfeshaiadiavsischviaretc)dis spsatdhessodnd is
characteriggd-Qy %@dpéﬁﬁ%&f of Rigsiatiiegnines Inheslimoys eetal £0rRed ARSI oRpa. Vision is

not affected until later in life. LCD type In affects middle-aged people andyis characterized by the

presence BRREAEIIES HidsaRat BAsANR OMbREsHTs 86 IntascrcDityPe M I8 & sstabmtized by the
accumulafignief 2Ry 0id depesits indhe, stramma and 1€ RiesERcR AL UhbAns ©f10 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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WO 2009/048537PCT/US2008/011491 amyloid between the stoma and Bowman's layer. LCD type Il
A differs from LCD type Il because of the presence of corneal erosions, the occurrence in whites and
the autospmﬁbuiaﬁyrtirﬁ:titdaeiriabnuemmttéi'gMOQ%]lﬁmh'suﬁﬁndﬂ@f%M(BSt), prdfisaphy, 2deis the most
common geneiic igorder with an ncidenceof aoul 1,109 Ive-birs, andis ofign associated with
various congenital’ano alies e discr er, \?Ghlch iTAUsel By fhe gresen e of an extra chromosome
21, is assp@iated wi u sits. of the plaquesforming protein, amyloid-beta and development
of Alzheir@eqr%%iseggegé%@n%é%% eé.)’ %?tﬁg%qrﬁ%erg%rggégcg%gglg earﬁ‘lé}(?tbéefqb;e/ Bssu é?%‘?%qm cataracts
beginninglinrebildévdobitaraa wiadinguffénfrome eongpritedrgaibmdiiines thbigenefoleashyloid
precursor pele f, IEHG §981ed U amyiaidibelr aonRIEd N G g9 Rhghiemosome 21
in humans, overexpression of this gene may lead to'increased levels dt amyloid’precursor protein and
amyloid dapesitiorrérpBowne sy aidiam e ([0206] Theespisciudly atd dat gia tioorn ki gVedibattidns for the
treatmen?}9{@%%%%}%%9%?%%%81&@ decrease production of the aqueous humor in the eye, such
ers (Tim optic

as beta hloc ptic, Be , carbonic anhydrase inhibitors (Trusopt, Azopt), and alpha

agonists(Afphiggan. ionidine anct agenizhal sirert diainags O he AAHeOHS AUg tyrouoh a

different pathway at the back of the eye, such as prostaglandin (Xalatan). Laser surgeries include

trabeculoptastyizedracaeRis at Henge e dieousshpivodrsace tdeecapednbrecerfieséomtyisAccording
to the Glaycomaf AdaUaR,BEAN LSRN PRGNS GSPRAWEH £NRHAR:N. the RiRsedUls to delay or

avoid further surgery. However, pressure increases again in the eyés of halfof all patients within two

years aftdhfasesmeeny, ascordlndstotiive NationdirEye bastiprelerabisioda¢surgershizvperisrmed if
medicatiog}g%@gciﬁﬁi@}dg&%%g@;{p%{ﬁ %}g?&%g&ﬁ%g*lﬂ;b{%%{@g)pressure within the eye. One type

of surgery, a trabeculectomY, créates an opening in the'wall of the eye so that aqueous humor can

drain Howgygs) ahquhenrsthirshafirabeeHisciomnRalients devalpR cataracts yithin fivgiyears,

according to the Glaucoma Foundation. If the trabeculectomy fails, additional incisional procedures

include pRIEIRGE dramAenmseé thescaid epeoniditan drecobidchermn hedupdwhichswdbrediaser or
freezing traplmsRANg S8RIE0Y UsauAdpiRgRYR halwak @ﬁux%@wsawa% , includi
2009/048537PC%/U%20_08/011491 S%rgery may s%ve ti?ea remaining vision ?r\ﬁ%) plant(i;elrl‘\tfnt%ut it does
not improté SYMOEET AN BetmEmiBe Wshss!minin dunrgdnpiobdy prdechisdesmactlar
degeneraéwmgi)gjﬁﬁcﬁiﬁj&r&@%@i%u%@ﬁ%ﬁ&@@ﬂe&ﬂ’é@@ﬁ@f&p@[@ﬂge 65. Although much
progress has been made recently in macular degeneration research, there are no treatments that

rescue nqyi@ad! cellApathibatieccys diribg dhewarse ok thesdisapaarddes arsaisaipgidefinitive
treatments for other ocgar diseases associated with amyloid beta-related neuronal degradation, such

as corticatWHOedY fartifERpae TR BT CBPRL REGHB RSN S oBtichaibe I8 tirr 4sayilidosis and
lattice dyst@piay. 4929k Asceddinglhthaeenis Atk ganiasadyimthaaibionimpraved dsgaiment options

for subjects affected by ocular diseases associated with pathological abnormalities/changes in the
tissues oV AFsFehemPpAHETARP AR I viith BiAYGIAduta RS dsaruibgiian
abnormaliigs/ehiragagdiithefisauesobiigivsusl gysien sdchasub examplgcagmrakdegradation.
The pathological abnormalities may occur, for example, in different tissues of the eye, such as the

visual corte¥ HERHRP FRSTHORM IS AIaR ARG e TR Gr SANaRHHBP 1n 47 SBRE ARV T4 ding to
glaucomas thiadesin seading: to catafackalim tendetanamyleidi depasitian; dhediiigeusdearling to ocular
amyloidosis;}lrg)rﬁ%%etina I algé?g to primary retinal degeneration and macular, degeneration, for example
age-relatdf HTAHE - HEYBHe HHBT; RAECHHE hamE A ding s BEIsnBreeHalEnaRtaE Weitopathy and
optic neufilisdanghttietaiRetledding tOHAlEE dysterphity The presanbinventiongaistiestbis need, by
providing solutions that target the process that causes an qcular disease assqciated with amyloid
beta-relatdy FR AEGRAFRICH AT p ARETATRAAET By thes e r1hsodhap HIREF P this object,
the inventjghielates 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 allevidfing the effects 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, in a subject, particularly a mammal, more particularly a human, in
need thereof. 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. 103001 In one embodiment,

the invention relates to a pharmaceutical composition or a mixture according to the invention and as
AdAeceribead herain 1icina an antibhndyy aceordinn to the invvention and ac decerihed herain narticiilarlvy a



dystrophy. [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 camposijtion or a,mixture comprising the.antib according. to the invention
and as daetggr?sgaehaé}ﬁe)ﬁ i.lﬁog%helfgﬁéa?%gﬂ)llaéﬁe%?v%%%ﬁ r?t,g &%Féée%?f né,q%%a% r?"a%obroaﬁeviating the
effects of sclfsgrtisasedmeyotiasd withipadhsidgieabaiur wbiltesichady s te thiedissues of the
visual system, WO _2009/048537PCT/US2008/011491 particularly associated with
amyloid-b@l]a‘g-?éIateﬁhﬁ%'fﬁhlgﬁ&ﬂ%ﬂ%é‘ﬁﬁé%%hgﬁg@glﬁm'% sderesiBrdrietibuat Spleeid, such as,
for exampleytndisorial dedgradiiton,inte subjeet panicisiarbsarsparaialulrierenpasié yaryig human, in
need thergof.T thalagiga ag if] oc for le,in different tissues.ef the eye,
such as tﬁe vlis%saﬁpforte Igégdbn ﬂtﬁc%ﬁ%%%ﬁv@ﬁﬁ ' 85%5&18@; t@%ﬁ%ﬁ%ﬂ%ﬁ%e?ﬁaﬁdsﬁgglogﬁtic nerve
leading to°BeRiERRE theHY faddin g toreabaritperoadia St dbsiyigiderepesitio apkisigdsus leading
to ocular peaylidlosiFetaevatinatiaiagio, pimaary setinahdepanerstianand mastial degeneration, for
example age-related macular degeneration; the optic nerve leading to optic nerve drusen, optic
neuropath(1&8d opticanuitis;canohphe comemieabimgitodgttice dysmopiyhd@8024 dasoribedspect of the
invention &g thagis RIaYetiPLRACig lhe-aRale Inad mnﬁoﬁemg%?qﬂocu a'k DG jayer of a

subject, particularly a mammal, but especially a human suffering from an r disease associated
with path&TBgicRc ahﬁ;hﬁigsq&ﬁa%@gqﬁttr%ﬁ?@éd&%f?ﬁ@%@éﬁ%%te% partienlafy B&eociated with
amyloid-heia-retate ppatidieyicalrabnODRalitigk/ehasgeadd thetissuasoaidhaoristialsiisien, such as,
for example, neurenal degradation, comprisj ipistering to the.syhject, particularly a mammal,
more parﬁ%ﬁﬁyﬂgyhiﬁrﬁgg in nae oi%,ﬂc}fg é@%@?ﬁ%ﬁﬁ%t&?g&uti& y efgfielcti\ﬁ}cl;3 gr?\{%%n of an
antibody, parasinedy-3 roivedivelimishosiots arlbodpnnccebatedry! fltrsgoriety266aivetbnt antibody
or functiopal pRsstRereain A ecotMROSHIRR Alua-mixiy e,AgCoMliRg da dhedpigntignandag,described
herein. T?aeénath?llo ica bngrm%ﬁtigg maglgc%gﬁ E’) example, in different tissues of the eye, such as
the visual CEHE TR g MB COFTIATVI&TE Hetcits! e iAtEN o EHEn SR AT OB Her leading to
glaucomaAtHeXérs ieading tenchemtasidjuer t6dmmad thdoidf depasitidiinihe teitteo U eatding to ocular
amyloidosis; ey iNAJeading. oHAR (PINRLICORRRIATAB AN MARKRY HBRaqilian,or example

age-related macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and
optic neuhtiespsgiatly ebirrst ladimss mgﬁﬂél%%ﬁ&éﬁw ARG IRBPAERA%T the invention the
humaniz oclonal antibody used.in such methogds is the humanized C2 oy g functional part
thereof aj(aditgs ribe %%nf%e{?)r?%m 6aﬁr.|%clﬂg?f§ the Aumanized mofoe r(?r?éiflgﬁ]ﬁtﬂgd‘yﬁ@ Br%%é’coea' from
mouse anisedyitCreL fabTazluépbsithevnapétemibel lemoobenithdmerBeafsuhiei8dmmniung von

Milcroorgapis 200904853HP GFHS2008/0 k491 e Zelkuligren GrmhEhESMA) in
Braunsweig, Masc er(gd%ir \ﬁ/gelgéhg 38124 Brgu@réichwe_ig,I%nder%%ceis%sion numk;gér SM ACC2750.

In particuf&f e Izi‘alfé‘tll(g’g NPT T B UYREA S ST Y BartiBUIRP By AR IS B598 PG particularly
by at least:B3%4-birehng trezparticalanl ¥ 4y Riebe)thanl 3390108031k kmdbhedher aspect of the invention,
a method is provided for reducing the amount of plaques in the retinal ganglion cell layer of a subject,
particularl B flamnidiupute siseeiding exginatr s umbisae Fofding beamantisehdbeasabbiutisd with
pathologigataimarmabiiesishaeassdpibaissuemehtnesvisualisyste McRastipWary Assoskated with
amyloid-blgztg-%related athlgl%g,icfsll abnO{maglLebsgzdfflar%gges in thg tislgeu of the VjSléa| ) stgjm, such as,
for example: netronar degradatiotr complhisinGg AdRRtBHnY fo the' sUBFEE haftf Hfg%% fhammal,
more particodaris afamiah imnewdgibbuoh 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 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. In a further aspect of the invention the
humanized monoclonal antibody used in such méthods 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
Milcroorganismen und Zellkulturen GmbH (DSMZ) in Braunsweig, Mascheroder Weg 1 B, 38124
Braunschweig, under accession number DSM



ACC2750. In particular, the amount of plagues 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 in the retinal glion cell layer of a
Subject, T8 000 PB S D LD G O B RS ol S R oB BB Hman
suffering freptiarcd @bivedisease associated with pathological abnormalities/changes in the tissues of
the visual system, particularly assqciated with amyloid-beta-related pathological
abnormalmiyéhaﬁ%@‘?ﬁlﬁﬁeeﬁg@d?é% Grarsatihedy &y abigershipning %@%ﬁléf’%@%‘?ﬁaﬁegradaﬂon,
comprisingrhethivlisterihe-td. tHe subjecthpacteuiatly thenamsnal; regienpsfticelaniibadiumanein need of
such atr t t] ecti unt o tihod ticularly a hu ized
monoslonl By e S AR SRR IR o

compositidisioa Y& Wcesramaodiied pviedon dacdall desBrses b tthanshtbiayical
abnormaliiessnayeskr fiarsxamplanty difieres tissupsel therrye:suahasthe Msuakeqrtex leading
to cortical ¥1isu[al (rj*%fi%its the anterior chamber and the optic nerve leading to glaucoma; the lens

. etfector 109, . o . . ! -
leading to"catarac due IEO beta-amyloid deposition; the vitreous leading to ocular amyloidosis; the

retina leagigeip primagy ILlaKdR0RRRIgtAN é‘%&%@ﬁ&i@’&&ﬁ%&@%&%&% ampadaggelated

macular degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and optic
neuritis; aifAUFRCEEAELEAITRIMSISHREPAJEPE A IR e IRAEP AP schUnHe it AHIRMYRE humanized

monoclonafragtikaciheieed iocsusimethodsventhe: huthanizes ds2dare:fumelioral part thereof as
described herein. In particular, the humanized monoclonal antibody is produced from mouse antibody
ACI-01-ABAE3] ddpasiticibm, Desethbéhere2005; witHadtedDoutbohiée Sampnising yordiiktiderganismen

und Zellkuditiran GREAiHI SNQ: I Braungwrios MaschriadesWee.L B..3317H Braymscoweig, under

accession humper DSM ACC2750. 10305] In another aspect of the invention, a method is provided for

preventing, B aAG BT WS atih g Yh ESHRICR BN SR GiseRERS Bt WHN SRR BB ical
abnormallbestotiangeR dpitihe (EBRas DS iSdal Hyatand paticuaitycassaoatErCWih).
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system, such as,
for exampf8 Héurondpere geatiagieyindsssubjet thgarcglaryeclertidmal otpors pamitikily & human, in
need thergaficbyRminisiesra ddnerapauticalbr effssive.AnalinG abanANBeRY, Rarticwlarly a
humaniz%&w%é}aléﬁntib?d , incl in%?% functionally equivalent a%'gib dy qr functional parts
thereof, o position &F a MixtOTE SEeEHtiiNG 18R TRy ERREHANG S We SHIBRTABIERY WO
2009/048B8ZRTTIESREHBIBYTAMs) 1 of the Light Chain Variable Region (LCVR).

[0175] In another example a nucleotide molecule is provided comprising a nucleotide
sequence as given in SEQ ID NO: 18 and SEQ ID NO: 19, or the complementary
sequence, encoding the amino acid sequence of CDR 2 and CDR 3, respectively, of the
Heavy Chain Variable Region (HCVR).

f0176] In another example 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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the subject, particularly a mammal, more particularly a human in need of such a treatment. The
pathological abnormalities may occur, for example, in different tissues of the eye, such as the visual

cortex Ieaﬁiﬂg7 (o] cgtic{:}z(a)%@ug{%defgitsgﬁ >.an rio(r) e@a{g?serl%r‘lfcli teh 9 tic.gerve lea ing&g glaucoma;
the lens | adm& to cataract due 10 be a—amﬁomaé%po& 10N; the Vitreous %lldllnr% o dedmar amyloidosis;
the retinassaigitey ©f prithally éiial Heyetherativilamdnivar werugegonmetibng fhedxgrhpleiage-related
macular degrBeI atiabs the optic nerve leading to optic nerve drusen, optic neuropathy and optic
neuritis; and the cornea leading to lattice dystrophy. In a further aspect of the invention the humanized

monoclongdilaslibotly anseickincgunipim athodsdd dbenblvndsize grod dadacfumetional pasttbaigof as

describe in, | j nihe ize anti is_produced from mouse antibody
ACI-01-A %k%[gﬁ @cfeg%?%glfotﬁ gge%b%?%%gg&%%ﬁ%ﬁ?g%%@%ﬁé%é&rﬁ?n ﬁﬁg%%r? ?\%ﬁ:%g%rganismen
und Zellici#frer i iy seappiinsiuling wenil masenesdder Weg 1 B, 38124 Braunschweig, under
accessio ber DSM ACC2750 [0306(%}\%n other aspect of the invention, a method is_provided for
diagnosir:@}a culARRESE Xl A8 ?ﬁ%%fﬂé%ﬁﬁ%f%ﬁ‘f%’? iHRRRIAGASHRC{ R Ssues of the
visual systemepartowailyzabsdghtadhavitty ambloitkietaae iU Pattol atfi caldathediphalifiesichanges in
the lissues,gifie Mokl sySieq e an Ao naLdadpAalan iR Auliseheamprsing detecting the
immunospecific hinding of an antibody, particularly a humanized monoclonal antibody, including any
functionalfj'8 GURISAEARBISSEFor functional parts thereof, or a composition or a mixture according to
the inventj d as described herein, to an epitope of the amyloid protein.in a sample ar,in situ which
includes iﬁ)e{%@gps?gf?’ ?g&@eﬁﬁé{%}}%eas%urﬁ%f)egg‘ﬁ g? éegl)@ec& ic D86 Vbag§ 8?188855113%33% if)oet&qu to contain
the amyloigdpeotesinintd QoladiQuil+ amcodine dicdosordichyin vaddhlertipon whish destibbely binds a
conformational epitere Ahite Mot RIeteiR. b aleyying iganiibody to bind to the amyloid protein
to form an immunological complex; (c) detecting the formation of the immunological complex,
particularipRigh tHatgwaseneeaatAbacnegotithenivizue Rgicahdemplexcarfglatasadbitgyesence or
absence id, pretein; ) carrelating the,presence or absence of the immunological complex
with the p%ﬂg%’ég gorp a%?eﬂc@qo amy%%(ide B?S%égfl iﬁﬂtO ecggllfg%fg oregﬁgcﬁ%l %o&%%rlte or &ea. In WO
2009/048BBEITR/ S SO0BADI493. A isptHesctisdchetthddrihe mivnplise tiiarsrizendnedreslonal
antibody ugerdn&ushimethods is the humanized C2 or a functional part thereof as described herein.
In particular, the humanized monoclonal antibody is produced from mouse antibody AC1-01-Ab7C2,
deposited@iBZlecembesth 200t plith e Detidscne! Garden rgwded Miknpordgagis menestideZelllculturen
CmoH (DSNghin Brsnamueia. Mascharaieriinnch B3R G Rraunsaueiss Undsh agegssion number

DSM ACC2750. [0307] In"a further aspect of the invention, a method is provide diagnosing a
predispositiai €PaHBE RS AsehsE Asio ted Mtk satAstsohel BsissritaihosrrrisassYhe tissues
of the visuahsystemidoaiticulatlyaskeaiated with amyloid-beta-related pathological
abnormalities/changes in the tissues of the visual system, such as neuronal degradation, in a subject,
particularip Btlamaidat, deore tpal tioudarlys e el avtide neqdaiver edfichbomypridingsdetenting the specific
binding of,gaantikedy.LaRisd LR MumARiZed mRNeGIRaRE ety RGN ANy finctionally

equivalent antibody or functional parts thereof, or a composition or a mixture according 1o the invention
and as dd8ErBREPRERSHAY SHBES ARGt IBiEpIieh I Asamplialolrediiawifendncludes the
steps of: (apletiiging the sample or a specific body part or body area suspected to contain the amyloid
protein into contact with the antibody, wherein the antibody binds a conformational epitope of the
amyloid prbt&H; (bjramettier)ahedesmbudyhadind ta ansienngtoidqnoteintintthatsidinskeuadorm an
immunologisatearnplexbialigaiesinadns iarpatiraehing.amungiegical 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, (e) and comparing the amount of said immunological complex
to a normal control value, wherein an increase in the amount of the complex compared to a normal
control value indicates 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 hymanized 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 AdI-01-Ab7C2, deposited on December 1,
2005, with



WO 2009/048537PCT/US2008/011491 the Deutsche Saimnlung von Milcroorganismen und
Zelllculturen GmbH (DSMZ) in Braunsweig, Mascheroder Weg 1 B, 38124 Braunschweig, under
accessiorhyiridher DSMRACERY 36 a0 308hdmasiethice aspaeaicet iednveSHm 1B Mewag-iseprovided for
monitorinrg%h@gq%residuﬁ ocular disease associated Wg%?t%ﬂogical abnormalities/changes in the
tissues of tife-visuar S ﬁf&?ﬁé&% SBAREY SR AMYISM:beta-related pathological
abnormal'ﬂtiﬁlﬁhaﬂges |tr91 the tiSSLles of the visual s tstem such as neuronal %a radation 'c? a subject,
particularty a amm%ﬂ,o m%rrgxgamrﬁgu arﬁf%rﬁsﬁ}ﬁgr{e o) %ﬁi%rgo‘frleg nienEWith & p drnscetiiCal
compositianiaceraingaaithedrivesitors fadeerein the method comprises: (a) bringing a sample or a
specific body part or body area suspected to contain the amyloid protein into contact with an antibody,
particulari$ BBhlimanizednoibroclemalpdntibedll, includindednycdupctionsalhn egrivalsnt antiiady or
functional parts.thereof, ora.compaosition or a mixture,according to the invention and as described
herein, Wﬁ?(:%}gglr%tl %13? 8%%%3%%"%%%%%‘5 lg %ﬂ%@rﬁ%ﬁ e;:(]J%;@\(?%'ein; (b) allowing the antibody to bind to the

amyloid pygigi) to foum AR, RMHACIANIGAL GOMPIEC(F) JRlGAHAG ARG E%%g%&%%ﬁ?gl#ﬁ‘o'ogica'

complex; (d) correlating the presence or absence of the immunological esence or
absence 6% alesdBheprotesminbiiepsansplerbi spdifichoanirevroareafragmiqel) demephrieigzhe amount
of the immnalagical, caRRIeX, 02 Aormal,canirolvalug. eI A INGaasE 'Mﬂ?ﬂﬁ}’g%ﬁf of the
complex compared to a normal control value indicates that the subject still suffers from a minimal
residual dttdFdisba s Bvsbuihtaetvitypathalogideatiabiermalifiesicrralgperin thereisbuss of the visual

system, PadichiilvaRsasiie it amyin Ghatayte aedaaitalao ealabommpliisaieiages In the
tissues of the visual system. In a further aspect of the invention the humanized monoclonal antibody
used in sgempestionsnsienel hifwar eonozisng fJunetisnsrpareivaespidesaribed herein. In
particular, the humanized monoclonal antibody is produced from mouse antibody ACI-01-Ab7C2,
deposited YH¥Plecembby RrotEs FHBNPK. Daih cHRTDARAIINEOVEN IMC IS gt BAsen thd
Zelllculturgp LaalidARSML N Biasmswveig, Mascheroder Weg 1 B, 38124 Braunschweig, under
accession number DSM ACC2750. WO 2009/048537PCT/US2008/011491 [0309] In yet another
aspect of fiesinventigma:raeihasts RERyifadfebRidisingsesnenslyenassi@ha shkiaptdging treated
with a pharmaceutical composition according to the invention comprising the steps of: (a) bringing a

sample oPHUFERIHE BoliPpariarhsayibdy assprecideeto bertainte amyBidroteifRis Eontact with
an antiboglyiipadticotaslyrm fueaniradnoRoGlonahantbendReliding anydunctionadeayivalent
antibody aor functional parts thereof, or a composition or a mjxture according to the invention and as
describe&ﬁ%ﬂ?ﬁv@ﬁf@ﬁ‘&?ﬁ%‘@dﬁ‘ﬂ%‘%&?&%ﬁE)E"&P}h’ee&ﬁhv/?é‘?&trﬁ%@f?ﬁxlﬂrei!’l’di/ﬁﬁ@vﬁé’%ntibody to
bind to theramdaisharpteindRdermian imdupeoleaitalcRMBIE XM selsgingina i matian.ef the
immunolagical complex; (d) carrelating the presence or absence of the immunological complex with
the preseAtRS GHACE'S! SHRYIBIOrAGIRTiIFIRISRARRI LS c BRRCINBRIT T t5F afBd ORI (e)
comparingithenamauitef dheprrnunological complex before and after onset of the treatment, wherein
a decrease in the amount of the immunological complex indicates that the subject has a high potential
of being rEsvERSivn tpatifiedleatesnibdd adiithey aspegefite éaveition thebymanizagtenoclonal
antibody ngqd in mh metho#?s is the humanized G2 orcg.fu ctiona| part thereof as described herein.
In particufdP ML AEHIYE S TIABEFo Rl SHIBRRAS Bt iR BB L At RERA -Ab7C2,
deposited:aiupeceinkaed a20dxondtrsthesRiestst hetb amuih gvan Woldrtiveganismendings Zellkulturen

GmbH (Dﬂi'gf' ﬁg 'Sr(?nra?rlf TNOREa %%&%%g%%le’% disease.
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Weg 1 B, 38124 Braunschweig, under accession number DSM ACC2750. [0310] In another aspect of
the invention a method is provided for retaining or decreasing ocular pressure in the eyes of a subject,

specifcalty mamyal, Bete SRRGIIEalN. sumansutepa Hom A eanler issase apsagared i

pathological abnormalities/changes in the tissues orf isual system, particularly associated with
amyloid-1dta- sl e rReIBie gieeltababmax| b dewaiigds ineHmars e e ipidssusrupgidm, such as,
for exampleynaapophdsgradadiom trmpasiagadsinisterng thotheasubigelsRarticularly a mammal,
more particularly a human in need of such a treatment, a therapeutically effective amount of an
antibody, [papdulaira dthendnitegl eaidn ectorabardibosyon chmjpgahnfynetien ath/ tegloigialént antibody
or functiopgt pagts ifietgale 8 @ GAMRPSIeR:AihMIXHGARGOM R lRdhn iy Ralian angag described

herein. The pathological abnormalities may occur, for example; in different

2009104853PET TDSHE0E1 240ACHEBUSSE dMXhé e8! eI TS Pherolatrsl BIHEN 18HERNY TS cortical
visual defigish dhgrantarierichamber 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 primanftitial de§esneratiionthadomediateigadhieratiors fomepamglenayeinelatsd neeiootar
degenerq&%ﬁﬁ@@@ﬂ%ﬂgy&égaqiggﬁgtﬁa%aﬁfye&iﬂg%?na&@y&mwgp@&ya@@dm%&%yﬂﬂs; and
the cornea |eading to lattice dystrophy. In a further aspect of the invention the humanized monoclonal
antibody G8EHFTSHRMMRINGEETs m‘égﬁ%ﬁﬂ’r%’c‘?ﬁ‘&”gl?ﬁﬁ%ﬁnﬁi“&ﬂ%@%&%y&é@%ed herein.
In particutanttesihushan ze dmeiastorahantdyadydst prddlicedfostsymptiseresdibad u gbEis1-Ab7C2,
deposited o, ReAEMRLid, 2005 Withh, bewtsche Sammypa aaMicragragniman yag Zellkulturen

GmbH (DSMZ) in Braunsweig, Mascheroder Weg 1 B, 38124 Braunschweig, under accession number
DSM ACE@BSONSEF M RINEIRH 3aat-rHanapderh olpehtidetiosdpide 2BA d “PrRIMEITS s used
herein, aredsfesehangeakle. and are defined to mean a biomolecule composed of amino acids linked
by a peptide bond. [0312] The terms "a", "an" and "the" as used herein are defined to mean "one or
more" andliHtHide Merplpadl anddss deecobatektisimapp mpriateitit0 3130 i Thved anguaieidiseases and
disordersyRichrre Ay Ruekarsnaiatad wiihaweld o ArupidisR iR dngues. but is not

limited to, diseases and disorders caused by the presence or activity of amyloid-like proteins in

monomeREIFHHC of STy rRFCRARIRUG COmPEBAINEEH] Shaarrehtliridrle P08 dfPlisorders
include, buicareamopiienitepito aatyoiddsiiiendbarntiadurpespaanchidiher diseagesRBglutihg ocular
diseases i [ ical it] in the tissues of the,visual system,
particuIarﬁ%ﬁ%ﬁéﬁ%ﬁ%@%bgg%%g% %%a?t{%}%%?g aaélrél]o Fr%%ﬁ%‘s%ﬁ%%’é{g i ¢ % tissues of
the visuaPE)$ia¥h, stiEHagarsPékeim pl ;- HetonBIeikgradatiéractalts pathblogigalalnorbRtlities may

occur, forcpxampleelegiffetenitissupspohtiaes e wehibieh aF the dsual contexdeading tadcestical visual

deficits; tqrelzc?urgenor chamber and the optic ne{;\éfzaleggA# g to glaugoma; %he lens Heaqlgsg’; t%rcataract due

to beta-amy oid %pgglrt?gn%t meagﬁ reGu 8§iding 0 oculgr ArHinTammatory motecu

cholinesterase inhibitors (ChEls) 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 as
described herein and, optionally, a pharmaceutically acceptable carrier and/or a diluent

and/or an excipient.

[0195] Also described herein is a composition or a mixture, wherein the compound is a

cholinesterase inhibitor (ChEls), particularly a mixture, wherein the
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WO 2009/048537PCT/US2008/011491 amyloidosis; the retina leading to primary retinal degeneration
and macular degeneration, for example age-related macular degeneration; the optic nerve leading to

optic nervevdipean dpisealsoratiyantoptimpeurtisiiapththechineniaadinm) kkigrgystrophy.

[0314] Th%i)hrase "ocular, diseases associated with pathological abnormalities/changes in the tissues
of the vis @%ﬁ?’ﬁ%ﬁ&@%&%@&tﬁed with amyloid-beta-related pathological

abnormalitj hanges.in the tissues of the visual system, suc , for example, neuronal degradation”
refers to 3%?}?@093:%% ﬁ%??nea}ﬁ %el%stilgc(ig’f‘le%o \%Jl{%ﬁ%gba r?gﬁ‘f -S%B?@Wgtmmgﬁbaﬁﬁ’on resulting
in neuronat degragation, thsdtieayvaideusnfosreikaplesinddifieiesd tinsves afdheopy@nslich as the visual
cortex Ieaqiin tg gg{lic?}l visualt ficits;.the a terio&.fhagnbe/and the .ostic nerve leading to glaucoma;
the lens IEadny To LatAr A ST bt ShAGRT GSBOSRIM U YerdSiR S8 hding to ocular amyloidosis:
the retina gghn toprigry,sfinal degenerarion and masular degensrarion, for example goe-related
macular degeneration; tthe optic nerve admgﬂ% op{lc nervepdrusen, optic’ nedropath i optic
neuritis; ardifigcbotned lealling thdzttive dyisropdyn08iHd ihmdte emipiamytdidosistaredgrsto a group of
diseases i ers. associated with amyloid plague formation including, but not.limited to,
secondarfa %%1}%2%%35 ‘gnﬁogé’%ﬁé?a?@g %?ﬁéh)‘ij ss%ggﬁetéﬁ %}'Ism&?{s)oe%%elg ?n]%hcﬁrgg%ﬁgﬁ nr%f) fifhited to,
neurologidaldisarderthsught asiitrideimesdDifeshed (AD), inalkicinginiskasesgr chnditinas,

characteri .loss of itive memory capacity,such as, for exampl ild cognjtive impairment
(o, Lot o R R N T e SR
amyloidosifq®utehatiiye) athe Suirh RaltkinsonkDerpehtia coithplex; astibellias pitendlissases which
are based on o ASSOC] ith. amyloid-like proteins, such. ag ogressive supranuclear palsy, multiple
sclerosis; C?)re(gtz%g% j%ﬂéggd is%asgg,é/ ar (linggpnqlsn’dilgéé e, y :“Lr%f a eg% g&%%t?ﬁ%ﬁ%y(grrﬁfotropic
lateral sclérgsistifietrsibrobodymmpasidsuiiinly Adalf@nset Dlareté s dascsbnddeaidiacdamyloidosis;
and other di ,Jneludi i associated with pathglogical abnormalities/changes in
the tissue(g)ofgtlaﬁe?g’lsétﬁf %%g%gﬁ%%%ﬁ%l? f%%?/ggﬁses%%%%gnwn i gr(r%? 0 fg-%ge{?aqﬁgfla%(ﬁlggf#blogical
abnormalit hanges i e tis ofghe visual systema such, r yronal degradation.
Said Wo@%%%_/ms& PCT/US20 8‘7’01148_1%§hologica|_abno?r%a%%ggggr%{agfé%%‘%@fggg’%gmme, in
different tRssupEsef the eyrtitpibh aadhéwishilesiealbieading toduitoat.viserpledtficlis; the anterior
chamber ﬁ@aﬂ%@ﬂf&%@f&’&i'&%ﬂﬂmﬁxﬁ? glaucoma; the lens leading to cataract due to beta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal
degeneragqon (%gd m%cular degeneration, for example age-related macular degeneration; the optic
nerve leafilgth oftiRsE &SRR IR RSTOIRRRY ISRt BoteHEGrit came e el [B&ding to
lattice dystntiphyly BO3E6dribhe herans datedestitiigddoin et B 658 1Se dshe witecheAnpagingi known
techniqueg, fpridetection.af, biplogic. mol ' achemical or histological methods and
refer to qualitat?/(;ely or qh .ntitati%Beli/[H (?e(tieg#n%elrsﬁar?g gtﬁea%ég;é:rgge% gj’c@rﬁ%ﬁ%ﬁat%nﬁcofgt%esb%%oIecule
under invaSHgat0s 155 9héngRrast™ Pblytlsiesiante dpiyRoiersréragsto Thulfipl Y Brdgated
monomergefannyeitpeptidespraref anayieid-likerpeptidesaeeof syoshfiedeon tsunsatad amyloid
peptides or of other derivates of amyloid peptides, forming oli ric or polymeric stnictures which are
soluble in' f%a%%%%lﬁgﬁgg)&%ﬁgﬁ% % %%ir%xf)%iaaﬁ%g% esfngfﬁ Q?ﬁ?gﬁfxﬁlgrﬁ%ﬂf ?’f?t%srhultiple
aggregatedtivegadnesepior MR 78008¢8) (g rhddifie dlorl auierchteoy armg oigt 0y B)qzepdes or of
derlvatlveﬁsﬂg%fﬁﬁf@wmﬁﬁwﬁss%iegé@ i3 the mammalieRE AR RN PYE: W%?','%'é’téf‘ the brain.
103181 T%% erm "Am)%(.:rl? O7 AO or 0-amylojd" is an art recognized term and refers to amyloid (3
proteins &1 PERdRASmToid) /2 PiaRtndintisiondith FRESFPLS R ABa#sitkARorRUFAGRNts and any
functionakeppivakents (frersof 348 Padidu mbywanhy loid-¢3saguteddvaiiisilisymeabiobspl dsEigment
produced iy nrotealytic.clepyage. of &lgg’#]gg@ggpcially those fragments which are involved in or
associated with the amyloid pathologies including, but not limited to, AO1_38, A01.39, A0140, A31.41
A$142
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and 103191 The structure and sequences of the amyloid fl 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%thendispuekme (esedbed, fod édbmpliehichGiernerciVG 2008048687 RETM 82008/011491
and Wongefgljg%:&em Biophys Res Comm 129, 885-890 (1984). Moreover, amyloid # peptides are also
commercially available in various forms. [0320] By "isolated" is meant a biological molecule free from

at least s f thqncg%%e&%%@g which jtnaturglly 9&%?6%1&9?123&1{ sfx?#"@ﬁeuﬁﬂﬂgfﬁé&%/ " or

"antibodies” as used herein are art-recognized terms and are understood to refer to moletules or

active fragaresitlady raoleeudetotivat ibioty kifodesentige hsrpastivatariyas trmbnegibbuknanolecules
and to IMagyReIaoisAlly ALiNRROHENS 1M RAAIRDIINMRIBENIS LeaDalER S A gontan a
binding site that specifically binds an antigen. An imrnunoglobulin is a protéin comprising one or more
polypeptidessshpdtaatiilly tedersd eadiy thiee imiviaasgibb W kapwhsadtambaldhetppritisalhima, delta,
epsilon angmk CoORsiARE region genes, as well as myriad immunoglobulin variable region genes. Light
chains are classified as either kappa or lambda. Heavy chains are classified as gamma, mu, alpha,
delta, or epsilon, which in turn define the immunoglobulin classes, I1gG, IgM, IgA, IgD and IgE,
respectivé%%‘so sUb9LessBrdrierin gy Bt I@Ib\ﬁﬂ?%%%fﬂﬁlﬂ?‘@’@h@&%@ﬂ% sin
humans canithelany ddsgbtd §&2ingadrapdrigGhludyba/asserdd entivadinegiobhuin accbediog to the
invention I | g I IgY. I I I 10G3, 1gG4,
&4 %ﬁéﬁ%ﬁi %ﬁf‘ggﬁfb{‘ %IZ' g%%ﬁ)%gﬂ’]%?%% dgﬁs)c%é& belass Hosh. %%5/099

IgAl and 1gA2) of | mo 2] As used herein, the expressioh "specifically binds"
in referent@ 8l aMibBETRTRISOTEPIRETAS AR} BIfRORES . AFFEREHEERFORIBR Rgataaffinity that
it does tomshastural yidiffaepat ARtoen (s in Fa&ial Atypicatiiiup UnogiebLim stiHetufRlcunifs known to
comprise a tetramer. Each tetramer is compoesed of two identjcal pairs of.polypeptide chains, each pair
Pauing oAb S A b 03 Ch AT QSBIock BB T ARG SR ot emch
chain definek:dingsedsiedayion vbiboin 200 e-1d0tod moroidninosuclugsplimasily iespdingible for

antigen rwaeﬁm@tx@%&%méa@g&e@%IIQIH&B@_H&MQ&&@I@\@@@m@%@y@fﬁjm&w fetgyr to these
light and heavy chains res;%ectlve y. 103241 Antibodies exist as full length intact antibodies or as a

number of WS EA AT Rk 730l Mt Bio dieed Bl argichiah batreTiee s Pb ARaLed St themicals.

Thus, for @xanhpteppe phin GigastBaak eohbddy belewdhe disuliide dihkagescndheaddOwhich

2009/048537 0) : | ragiqn: & di f ich itself is a

light chaiﬁglj%fdnaaegiﬁ-ﬁt/clgg glzch%%%%/%%ﬁtﬁm%gqﬁiﬁg Il%g%%gz %%5%@6}%) chg% r%%?a\rﬂn{%: %gnditions to

break therdistifitRa e g iriaps: nnga FER) b arl e Bl s Ay & tikinaen F (diFsesaintdimd sedrab’

monomerddhenfiab Amsnomerisgssentialy adrabsfsagmeant: wishsparbeftheshingskegiaditzee,

Fundamental Inynuno 0 gb%%\i Palél,gn%,o%ave ggeesss,ﬁl}ldYal(rP%B?l for.a more detailed description
tS).

10!
of other a%ﬂ%%)éyoﬁlggr%negn e Variods an(ﬁbolay ragmenlfs are de |nedds%a%gsrrﬁsss%?l?ﬁ%ddigestion of

an intact aitibperobraicet skitowilrbpprebiecthint theytistecyardhe ofisuibodipfragamtadantay be
SyntheSiZ%&@a@@ﬂt@ﬁ{F@Sﬁ%ﬂB@@lbé@Ee@@E@H@B@Jﬁ%ﬁ@&%ﬂh%ﬁﬁé@H?QIQ%S{I&U& the term
S

antibody, as used herein also includes antibody fragments either produced by the modification of
whole ant %a%%m@m%%&m%&%bﬁ% 188 At iraRfiipgical abriommalities 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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obtained by using recombinant DNA methodologies. [0325] "Antibodies" are intended within the scope
of the present invention to include monoclonal antibodies, polyclonal antibodies, chimeric, single chain,
bispecificdsimianriptd nburmgatlaneh i wpraniizad ti) tibd diescamueelbadi gty afiag danispthereof.
Examples of active fragments of molecules that bind to known antigens include separated light and

heavy chayagol-ab, FRRIC, f4 Rl A0GE(QLNZ TFagmanig,Ingly %%&H%Qﬁogt‘céﬁ of A JAP

immunoglo buI|n expression library and e |topeb|nd|ng fragments of any of the antibodies and
fragment®FHEF 6%%&3&8898“[‘?}‘333/ @ At Frilyich S Ba B BAR Y O s THABYY of the
present |MM@ y a rl&iﬁgb@hoftm&ﬁﬂque?a E@ﬁmlenﬂwa@c@nal aatibedicemerbasleaved with

an enzyme, s uge dahs sm 8331 to gggo ar‘lr'lqaeca#% qpnate fraction contalnlng
Fab fragments Can thenbe co gncen‘fra?ecil %y fane filtration and ?he Tk For further

descriptioh mﬂﬁeﬁe@ﬂmecﬁmamdfcﬁm@@b@t%ﬂro# ienvwgbmhﬁb@teﬁtmgéa@erfoﬁ example,

Khaw, B. vﬁeﬁ ahtidalipefrdded 23dit1ed01R (ﬁ%&ﬁ&ﬁet&%%%%gl tMaiheds ERamRIey.
121:663- aAfﬁade c Pre S,,1986. [ 0327] omblnanéyén Fgﬂgnnbodle ay be con\gntlonal full
0

length an vémﬁﬁ 8‘&%39%%% WASFOAT aAigedat. By ldde antibody
fragmentpkigoh ﬁsﬁﬂmn@l&i@k@m@m@nﬁfw}nmnﬂmmﬂéte@ammwmsyh:ndloﬂ:e dikeh An Fv

antibody ig about;p0i g OES%&Fn%?%ﬁ?a@?%sﬁ&ﬁ%%\g%ﬁ%&%ﬁr&%ﬂ é@%}%gmer s Disease
2009/048537PCT/US2008/011491 light and heavythain. A single chain Fv ("sckv") polypeptide is a

covalentiy4ifRe& %Y. RAIhteRsai e FMENIRE BeERtiaase drefialn GRIeRah ey VI-1- and
VL- encodmglwemqméwmq dire Glyser Foineskby-bgepiiteengadingdinkdraSegdduston, etal.
(1988) Prgc Nat. Ah Q Basé%’btin8§r5§7o%1a Wlt1naummli)0:l nof fstruc té{gés Sfocghc‘;i)snvertl %the naturally
aggregatedS But” cﬁemlcalyseparated ig tanc heavy p ypep%(glg ains from a ogereglon
into an scEPLBlelcare Ritsich Willtiblel Relerasthrderalifiendidaerbtdistase s]iﬂ?ktamlaﬁy@ﬁ?ﬁﬁér to the
structure pifen aaiaelohiading Sits, SRR SPRIRILNGS S0 T BEA0D 8id1d. 956,778,
103281 The omblnlr%gﬁlte refers to. the art of an.an bod moleculei parFH'lllI%?t in antigen
a

binding. THE &R BMdinY <i ‘i’é”?&Fm FB5a At HS ss‘?ﬁ“ﬁf"és B H REE fiBle (V)
regions ofshectaeal yvitH Padimddighal(" abi)arhaﬁmiseﬂ“ﬁambudﬂwauﬁbm rdgihasmswims&emmee hlghly
divergent,shielanes slestedde asdhumenAIBble raaln S.fliEamR SBIRRIANNY delarieing regions”

(CDRs) which are interposed between more conserved flanking stretches known as "framework

regions” (BREFSHTA ARiBBUYIMBIEEt S HetMeE M dREpMBIaTetRBIEISrS fRIIRURERE @CDRY,
LCDR2, amﬁmp%mmddﬂe thieerypenianaiiie degionreqf b abavyeah aiot GRRdIHGDR2 and
HCDR3)a SRO r cho er| thre Imensiqnal e to form a binding
surface orfgoci a?l% Sr? %)o%)tﬁ Eom merg?té orglg?lezgraeglé%%é eogfan?rﬁ m%lg&h efrr?a\ke up the

CDRs of &h a‘ffﬁ%@@?dan]éﬁafﬂ? frmnewmlv@re%%%Hat radediaplehefermding sitep98eieria®3291 The
identity ofame@ﬁmﬁpeaeh@y%ﬂ&uesdﬂ @ﬂﬁﬁieuiar@wﬁe@ma@émkﬁetwe&m@iﬂi@g@mcan be
determlned ethods welllknow . For example, antlb% c% CDRs m é‘y identified as the
nypervarSBIE TR S RS B RsE AP ariags 184 1B OR1E Bia e ¥ Mmunological
Interest," ©. Habanet; atheUe8s D&e}dmgﬂemmmmﬁandbﬁnamary]sehdce@;lﬂohnm v@remg Wu, TT
(2001) K%@Q&Pﬁ@@éﬁ&”%ﬁ‘ﬁ&ﬂ@ﬁﬁmmg%ﬁ%‘r%Qdﬁ%t'ﬁnﬁnﬁHﬂﬁ&%tﬁﬁﬁﬁéﬁgﬁ%fﬁh 21 205-206;

http://immuno.fime.nwa.edu). The positions of the CDRs ngqa so be identified as the structural loop

structure STBRBIABAGARERHINS By TRBHPIR 28 Datet & teele B st BeIRsiomBI 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 WO
2009/048537PC T/US2008/011491
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Chothia and is derived using Oxford Molecular's AbM antibody modeling software (now Accelrys) or
the "contact definition" of CDRs by Macallum et al., ("Antibody-antigen interactions: contact analysis
and bindihgdite topogaphys druvial, Giok 1986/ Bty 4@ 63(5) 32i4S Jarkhth daltendn deatiang identifies
CDRs ba%eg,E 11c)or%>\,/S }[io%s known definitions.  Loop Kabat AbM Chothia Contact LI L24 -- L34 L24 --
L34 L24 -~ L34 130" 88" |

{0203} I‘urther described herein is a method for preventing, treating or alleviating the
effects of amyloidosis, a group of diseases and disorders associated with amyloid plague
formation including secondary amyloidosis and age-related amyloidosis in a subject in
need thereof, by administering an antibody and/or a functional part thereof, more
particularly a humanized antibody and/or a functional part thereof, or a composition or
mixture comprising such an antibody and/or a functional part thereof, as described herein,
to a subject, in particular a mammal, more particularly a human affected by such a
disorder. These diseases include, but are 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, Creutzfeid 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 abnormalities/changes in the tissues of the visual system, such as neuronal
degradation, wherein 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 comea leading to lattice dystrophy.

[0204] Also described herein is a method for the treatment of amyloidosis, a group of
diseases and disorders associated with amyloid plaque formation including secondary

amyloidosis and age-related amyloidosis including,
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L2 L50 -- L56 L50 -- L56 L50 -- L56 L46 -- L55 L3 L89 -- L97 L89 -- L97 L89 -- L97 L89 -- L96 H1
1-131H35B H26 -- H35B H26 -- H32..34 H30 -- H35B (Kabat Numbering)
but not limited to, neurological disorders, such as Alzheimer’s Disease (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 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.

[0205]  In a specific example it is referred to a method for retaining or increasing
cognitive memory capacity but, particularly, for restoring the cognitive memory capacity
of a subject, particularly a mammal or a human, suffering from memory impairment by
administering to a subject, particularly a mammal or a human, an antibody, particularly a

pharmaceutical composition as described herein before.

[0206]  As described herein is a therapeutic composition and a method of producing
such a composition as well as a method for the treatment of amyloidosis, a group of
diseases and disorders associated with amyloid plaque formation including secondary
amyloidosis and age-related amyloidosis, in a subject, particularly a mammal, more
particularly a human. These diseases and disorders include, but are not limited to,
neurological disorders such as Alzheimer’s Disease (AD), and other diseases, including
ocular diseases associated with pathological abnormalities/changes in the tissues of the
visnal systenmy, 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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HI H31 -- H35 H26 -- H35 H26 -- H32 H30 -- H35 (Chothia Numbering) H2 HSO -- H65

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.

[0207]  Also described herein is a method of diagnosis of an amyloid-associated discase
or condition in a subject in need thereof, comprising detecting the immunospecific
binding of an antibody or an active fragment thereof to an epitope of the amyloid protein
in a sample or in situ which includes the steps of

{a) bringing the sample or a specific body part or body area suspected to contain the
amyloid protein into contact with an antibody, particularly a monoclonal antibody as
described herein, more particularly a chimeric antibody or a fragment thereof, or a
humanized antibody or a fragment thereof as described herein, and/or a functional part

thereof, which antibody binds an epitope of the amyloid protein;

(b) allowing the antibody and/or a functional part thereof, to bind to the amyloid

protein fo form an immunological complex;
(c) detecting the formation of the immunological complex; and

(d) correlating the presence or absence of the immunological complex with the
presence or absence of amyloid protein in the sample or specific body part or area of the

subject.

[0208] Also described is a method of determining the extent of amyloidogenic plaque
burden 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 as described herein, more particularly a chimeric
antibody or a fragment thereof, or a humanized antibody or a fragment thereof as

described herein before, and/or a functional part thereof]
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HSO -- H58 H52 -- H56 H47 -- 1458 1-13 1495 -- H102 H95 -- H102 H95 -- H102 H93 -- H101 10330]
General guidelines by which one may identify the CDRs in an antibody from sequence alone are as
follows: LCRAcStanpingpheaximanéyf resitiodybbuRé sidhe pefere;isndlways a Cys. Residue after is

always a Tr, QEX%%U%UQ RE %%@L%%ewﬁpﬂgﬁgsgg%gpgé g@(} mﬁspe followed by LEU-GLN,

PHE-GLN, or TYR-LEU" Le Is 10 to 17 residues.
[6209] In particular, described herein is a method of determining the extent of

amyloidogenic plaque burden in a tissue and/or body fluids, wherein the formation of the
immunological complex in step ¢) is determined such that presence or absence of the

immunological complex correlates with presence or absence of amyloid protein.

[0210] In another example, a test kit for detection and diagnosis of amyloid-associated
diseases and conditions is provided comprising an antibody, particularly a monoclonal
antibody as described herein, more particularly a chimeric antibody or a fragment thereof,
or a humanized antibody or a fragment thereof as described herein before, and/or a

functional part thereof.

[0211]  In particular, described herein is a test kit for the detection and diagnosis of
amyloid-associated diseases and conditions comprising a container holding one or more
antibodies as described herein, and/or a functional part thereof, and instructions for using
the antibodies for the purpose of binding to amyloid protein to form an immunological
complex and detecting the formation of the immunological complex such that presence or
absence of the immunological complex correlates with presence or absence of amyloid

protein.

[6212] In another example it is referred to an antibody comprising a variable region as
recited in SEQ ID NO: 27, or a variant thereof. In one example, a cell line expressing the

antibody.

[6213]  In another example it is referred to an antibody gene comprising a variable
region as recited in SEQ 1D NO: 29, or a variant thereof. In one example, a cell line

expresses the antibody.

[6214] In another example it is referred to a method for disaggregating preformed beta-
amyloid fibers, comprising interacting an hC2 antibody with preformed beta-amyloid

fibers.
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Start - 16 residues after the end of LI. Sequence before is generally ILE-TYR, but also may be
VAL-TYR, ILE-LYS, or ILE-PHE. WO 20091048537PCT/US2008/011491 Length is generally 7

residues e RRS: abarnetalhy A3 esuarater Nl Al A4 Rg %?fg%%%}%gl YReggAence after

is PHE-GLY-X-GLY. Length is 7 to 11 residues. HCDR1: Start at approxima (four
residues afelesctyed) terutn mheninsaishiaridindapatasmimbherapls B etesiarians: fseyuence
before is E¥&aXndn¥ecRBsichdagafter is a TRP, typically followed by VAL, but also followed by ILE, or
ALA. Length is 10 to 12 residues under AbM definition while Choth a definition excludes the last 4
residues. [0AIGDR2 IS taxtthErresiduds after thiereed ©f KabethtdbM gefiritioneoAGBRMuSdquence

before typjeaiys Leebrfalid RPALEafRleY {5EQR MR B3 AHE RELA] ¥ AAHANS @1 RASsible.
effective amount of a humanized antibody or a fragment thereof according to the

disclosure herein.

[0217] In another example it is referred to the use of a humanized antibody or a
fragment thereof according to the description herein for the preparation of a medicament

for preventing degeneration of neurons upon exposure to Abeta oligomer.

[0218] These and other objects, features and advantages of the present invention will
become apparent after a review of the following detailed description of the disclosed

embodiment and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0219] Figures 1-1 and 1-2(Example 2): Expression Cassette of the mouse light ¢hain
variable region of the Chimeric Antibody.

[0220] Figures 2-1 and 2-2 (Example 2): Expression Cassette of the mouse heavy chain

variable region of the Chimeric Antibody.

[0221] Figure 3 (Example 5.2): Comparison of the mouse heavy chain variable region

to the closest murine germ line sequence.
[0222] Figure 4 (Exampie 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 H4K 1
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Sequence after is LYS/ARG-LEU/ILENAL/PHE/THRJALA-THR/SER/ILE/ALA Length is 16 to 19
residues under Kabat definition (AbM definition ends 7 residues earlier). HCDR3: Start -33 residues
after end of CDR-112 (two residues after a CYS). Sequence before is CYS-X-X g]ta/ icallgy
CYS-ALA-ARE) 28U e after is TRP-GLY-X-GLY. Length is 3 to 25 rd&id{ied! %B‘* 1
2009/048537PCT/US2008/011491 [03311 The identity of the amino acid residues in a particular
antibody that are outside the CDRs, but nonetheless make up part of the combining site by having a

side chain tha gy o5 R SIS 9PN Gfim G2 NS Boikags hroush the

combining site), can be determined using methods well known in the art h ecular modeling
and X-ray crysEnrmpuapeyoSECELEMAE SRRGHA A %ﬁSfﬁé‘é’é)}ﬁgqﬁio %Q}%ngﬁlf&%] Chimeric
antibodies are fhose dpnairhineiREpRER WREaBYshaanibasyaneiemate BE2dEsf subject and

one or more regions of the antjbody are from g different cies of subject. e imeric
antibody is on %H&hﬁ%@ﬂ%&fﬂ@d?&}?&“ﬁ#&?ﬁ-ﬁﬁH?S{%afnﬁsﬁe&%%%’ﬁ??ﬁ’ #K%tcs:rﬁr%%i{é%%nﬁbody for human

clinical use is typigaihidsearsine dierhamilsraiaptelreyidrpiromaaesolt-siliadensedt, e.g. a rodent,
with the constant regions fro human. In contr, ' IROYY HSESaRS drom the
R U P A TR RS ohe T

non-human anfB% varia mework regions from and all the constant
regions from a WattBE A Fhe fitgbbdinical shifiaforfinfaaccanfiTBmias e BRI to have the

variable regions {19 3 HEniuAU 0L SRR BRDRAAIRS humeHAkeansiant regions

and human light chairr constant regions with the variable regions of both the heavy, and light coming
%ﬁ 06 B

from a rodent asbbehniaraing by aPBrSBHYAEE IHA L Sorid! cRLDEEESRRANE Afino acid

sequence of the yman. consiant rRoiRsabshireAativadadent variable region sequence. Chimeric
and humanized antibodies may be prepared by methods well known in the art including CDR grafting

approaches (seg28¢y., BrPai@raMoR RA4HNDB; 60808 0h6E96726 £2515851589; 5,530,101),
chain shuffling strategies (see e.g., U.S. Patent No. 5,565,332; Rader et al., Proc.‘%l

tl. Acad. Sci.
USA (1998) 95:810}SFHijrerio{Esaiaplmbiefiegfomasigiosnegific piading Rim5 550 ‘%‘if)";“énd the like.

103331 A "humanized anfibady’ asusecbbrieiRdmhgoRaRaIf1agua &hais Apisadters to
ABi .4 fibers, supernatant preparation refers to amyloid monomers

[6228] Figure 10: Humanized C2 VK sequences compared to murine sequence and

human acceptor sequences DPK] 5 AND Jgl

(0229] Figure 11: Humanized C2 VH sequences compared to murine sequence and
human acceptor sequences DP54 AND J 1o.

[0230] Figures 12-1 and 12-2: Complete DNA and protein sequence of light chain
variable region of C2 humanized antibody, C2HuVKl1

[6231] Figures 13-1-13-10: Complete DNA and protein sequence of light chain
constant region (fuman C Kappa) of humanized C2 antibody. :

[0232] Figures 14-1-14-14: Complete DNA and protein sequence of heavy chain
constant region (human 1gG4 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 Afi4. Binding to the complete AB142 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 AS).
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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 frz%)rge/v[\{ 2% 9{%&5 are human.
The non-hurﬁ‘é%zﬁ%gr’%ﬂﬁ?of the variable region of the humanized antibody cHar OF ragment thereof is
WO 2009/048537PCT/US2008/011491 derived from a non-human source, particularly a non-human
antibody, typically of rodent origin. The non-human contribution to the humanized antibody is typically

provided in form a1 |Bast a6, HRRAEHIGH NGRS (BicERSREHHDDRI BB IS WAl lklegiens derived from

one (or more) fluman iInununoglobulin(s). In addition, framework support residuesgn y{ngz altered to
preserve bindisepatifieig. 46334] Bﬁgﬁﬁf%miéar’ﬁﬂﬁﬁda@ﬁ?a‘ﬂ’/aﬁj?ﬁffaraﬁgﬂf‘btr‘i‘é%cggng?ant fegions (e.g.,
at least one Copgiant FRHHBE: ehREHIRINBNBe ariilibada Seanisalighitatediby afadipeefetably three
constant regions in the case of a heavy,chaip). The regi f ) ibody if
present generatp$ing ﬁﬁh%%‘bﬁ?%]’%&&%@%o%bg%??g;na?g.zggz?‘ agﬁ%?bﬂoglézsaéﬁe%vr\%“inown to
those skilled inzthezart Bsameig thueeplat A3 RroasNatt! AscprbiBe cusm!.86:10029-10032 (1989),
Hodgson et al., Bio/Technology, 9:421 (1990). [0336] A "humanized antibody" may also be obtained
by a novel gengii3¢ngifigerints §ppeoudt thkitReasalitcxf pESRAHOR BFANTIRAARAGIRd human-like
polyclonal antibodies in large subjects such as, for example, rabhits and mice. See, e.g. U.S. Pat No.

6,632,976. [033023Fhefiavasd™E ¢ iagideseisaf AAREEHRER AV RS RSTHBR ant regions genes

of the immunoglobulin. The constant regio es encode the portion %}ﬁ&g@gg}{ molecule which
confers effecto %?ﬂtioﬁég.%ll%ﬁﬁﬁ%ﬁ@qﬁfﬁ?aﬁﬁﬁ}%gd%eg ar a%%crr}lga%?zg antibodies, typically
non-human (e.@umati#ee hrgiedadiregions are substituted by human constant regions. The-constant
regions of the subject chimeric or humanized antibodies are typically derived from human

immunoglobulins. The heavy ChifGe PHICHABITDRAOPT BESEBIUENCESY of the five isotypes:
alpha, delta, epsilon, gamma or mu. Further, heavy chains of various subclasses (such as the IgG

subclasses of t‘@ggylchgm)mrgmsponsihkaifwaﬁﬁm&aﬂ%&f@?ﬁlﬁﬁﬂr@’aﬁmﬁﬁﬁ§@§l choosing the
desired heavy chain constant.r Spgion,.anie%ﬁ? with desired effector function can be produced.
Constant regiorEIHA M BEIRLEEFRIRAInthe Scope of this invention are gamma 1 (IgG1), particularly

an e region of ey gamaaey 141 o e gamETiAs laahrod eerasiallygamriztdIgC4). The
light chain constarit regiontan be of the kapga or lambda type, preferably of the kappa type. In WO

2009/048537P GEsvsdeosatizhBremendfabB8diment the light chain constant region is the human

kappa constant chain (Heiter et al. (1980) Cell 22:197-207) an VAGORSiaRLEhadn is the human
IgG4 constant cH23?1103B8 1B MpRrase Wﬁ%%&zﬁ%‘h&u 083?/ |s'ai‘§\§i§v‘gﬁ<‘}lprecognized in the art and

refers to an antiggy, ks rRteadpicnalGDaiaYle cloned antibody producing cell. Monoclonal

antibodies are typically made by fusing a normally short-lived, antibody-producing B cell. to a
fast-growing celjoguth SEQAANBEY: cell (so%!éﬂm&¢é?§%§@%§%ﬁ“mma{?&5ﬁ? e resulting

hybrid cell, or h%%g%owaga@eurlgg&%s(@fﬂly, creating a clone that produces the antibody.

[0241] SEQIDNO:5 Amino acid sequence of C2 HuVK 1 humanized light
chain variable region (CDR2).

[0242] SEQIDNO: 6 Amino acid sequence of C2 HuVK 1 humanized light
chain variable region (CDR3).

[0243] SEQIDNO:7 Amino acid sequence of Af epitope region 2.

[0244] SEQIDNO: 8 Amino acid sequence of Af epitope region 1.

[0245] SEQIDNO: 9 Amino acid sequence of A epitope region 2 modified.

[0246] SEQIDNO: 10 Amino acid sequence of A8 epitope region 1 modified.
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[0339] For the purpose of the present invention, "monoclonal antibody" is also to be understood to
comprise antibodies that are produced by a mother clone which has not yet reached full monoclonality.
[03401 "Functionally equivalent antibody" is understood within the scope of the present invention to
refer to an aftfb& ’%F%éﬁ substantially shares at least one major functior’l’&%‘r‘éﬁ’gwm% an antibody
mentioned above and herein described comprising: binding specificity to theg-amyloid protein,
particularly to the /1/243142 protein, and more particularly to the 16-21 epitope region of the Afliat2
protein, immunﬁg%ctigi%gww& iphibitign, pf-AgsHe @ﬁ@@ﬁl@i&;‘éﬂg@gmﬁ{g@nto high molecular
polymeric fibriFs and/or disaggegation of preformed 0142 polymeric fibrils, and/or ai3-sheet breaking
property and ##aWphttag the effects of amyloidosis, a group of diseases and disorders associated with

amyloid plaque formation including secondary amyloidosis a - d amyloidosis such as
diseases inclum?ﬁ‘bq]bﬁﬁgtlmgd , he }8%%%}/3%51; é’?sog%%:%%gus V4 eRé"ilrrnng'r}{sf1 Téjigggtse (AD), Lewy
body dementiaKkiB BariBywrsayndrome, hereditary cerebral hemorrhage with amyloidosis (Dutch
type); the Guam Parkinson-Dementia complex; as well as other diseases which are based on or
associated witf02481oREXENReihs sudnsisqreigreasicecs o o herearipeddiehtehalle sclerosis;
Creutzfeld Jacob disease, Parkinson's disease, HIV-related dementia, ALS é‘@ty tropic lateral
sclerosis), AdUf250eSERBRIE skhile AHFIMLASHH ORISR CENYBERTEL Grh SR 5%?11 ther diseases,
including oculalgisgases@ssociated with pathological abnormalities/changes in the tissues of the
visual system, particularly associated with amyloid-beta-related pathological WO
2009/048537P@33YS 2003/01 M1 Abnormatitiesidsenges ¢ {2 (RulEs AF theumsniaedystem, such as,
for example, nEurona\(l\deQ’raqa E,i%?pé S%id pathological abnormalities may occur, for example, in
different tissue Briaceye®stic aSthe visual cortex leading to cortical visual deficits; the anterior
chamber and tﬁﬁgfgic VEHIRRSIAG to glgHeRmadtieliens:sadmedasaRmkétyeiaibeta-amyloid
deposition; the vitreous leading to ocular amyloidosis; the retina leading to primary retinal
degeneration gpdsayacyian deaenenation, fatisxanipleqeadeidi Gl degéndtaton; the optic
nerve leading to optic nerve drysen, optic neuropathy and optic neuritis; and the cornea leading to
lattice dye‘,tropk@r],S -iseered prophylactically or therapeutically. The antibodies can be of any
class such as | M I C.fra ¢PRIO d pther subclasses
mentioned her& % ovsegé Eﬁgv@n Fnﬂhe%%,%é?ggg'ﬁ%%%bﬂ%%gf the Igg}aglaﬁskgégurther, the antibodies
can be producéniioynined irethothasuehrigblshagiétisplay, or produced in any organism or cell line,
including bacteria, insect, mammal or other type of cell or cell Iié‘ﬁ h'g%grgd%ﬁiﬁgtibodies with
desired characi@?8ks SERARNRuARniz o alrntidtiee ets Ahnbbndd tan A1%o be formed by
combining a Faiy,parica assl-artamregiapié espisiiferent species. [03411 The term "hybridize" as used
refers to conventional hybridization conditions, preferably to hybridization conditions at which SXSSPE,
1% SDS, IxDerpasgis SHQM lEuaed ashushiotidnsamterernifiaBambCieHpEalures are between

35C and 70C, Qreferabl ‘5 . After h gé@ |gR, washing is preferably carried out first with 2xSSC,
1% SDS and su seaélﬁsgﬁt ﬁv%l&ﬁ%rgéx at%mperatures between 35C and 70C, preferably at 65C

(regarding the qﬁﬁﬁﬁio%ﬁbﬁ%%c ang.Diese digrakiionCEERSaMblonkastzall lightcit.). Stringent
hybridization conditions as for instance described in Sambrook et al, supra, are particularly preferred.
Particularly preféﬁ@b"éﬂﬂ%“e‘fﬁ’ﬂ%ridizaﬂon conditions are for instance present if hybridization and

washing occur at 65C aﬁé&ﬂﬁﬁﬁbﬁpve 8{‘@%{?@9&%&% g@g@@ﬂg&&%g&ti@@ﬁ,%ﬁnsmnce with
[ ess

hybridization anld%e8kni at 45C are reterred and at 35C even less. [0342]
“"Homology" bet\’lﬁﬁ]ﬂ tw§ﬁ§§%ﬂ es4s dalgrmings Rygsesuesceidpaiitiddnghsensiances which are
to be compared‘with each other differ in length, sequence identity preferably relates to the percentage
of the nucleotideamstigtiesgiohthe shorter sequence which are identical with the nucleotide residues of
the longer sequence. Sequence identity can tf determined c ianally yvit of computer
programs such H280 sRERIBBG T (Wi @H%géa%ueeﬁlgg %?ﬁ%aﬁég}{@%ﬁ% 8 for Unix,
Genetics Computai-{aiRain vetidbes séyibtesearch Park, 575 Science Drive Madison, W1 53711). Bestfit
utilizes the local homology algorithm of Smith and Waterman, Advances in Applied Mathematics 2
(1981), 482-48902661dSEQ ibdNe %gmé@l@ﬂﬁ@%ﬂ%@%@%&%ﬁ@%ﬁ?ﬁ}%%{%en two
sequences. When using Bestfit or another sequence alignment program to determine whether a
particular sequence has for instance 95% identity with a reference sequence of the present invention,
the parameters are preferably so adjusted that the percentage of identity is calculated over the entire
length of the reference sequence and that homology gaps of up to 5% of the total number of the
nucleotides in the reference sequence are permitted. When using Bestfit, the so-called optional
parameters are preferably left at their preset ("default”) values. The deviations appearing in the
comparison between a given sequence and the above-described sequences of the invention may be
caused for instance by addition, deletion, substitution, insertion or recombination. Such a sequence
comparison can preferably also be carried out with the program "fasta213u66" (version 2.0u66,
September 1998 by William R. Pearson and the University of Virginia; see also W.R. Pearson (1990),
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this purpose, the "default” parameter settings may be used. 103431 The antibody according to the
invention may be an immunoglobulin or antibody, which is understood to have each of its binding sites
identical (if multivalent) or, in the alternative, may be a "bispecific" or "bifunctional antibody". 103441 A
"hispecific” ¥ GHINBHEARI antibody” is an artificial hybrid antibody having tWo tiERHt Heavyight
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, di a 3.5-3 ; é&g&g hmER 2194 7-1553 (1992).
WO 2009/048%%T%§%%%}91 03§11]§]3§al'%esterm "fr}zg’gprér%ﬁt‘;‘}?efers ?gé g%i% or portion of an
antibody or antipmthntregiorcomprising fewer amino acid residues than an intact or complete antibody
or antibody chain. Fragments can be obtained via chemical o enzymatic tr ent of an intact or
complete antib§d§3dr %’ﬁ@é@ﬁfﬂ%ﬁﬂ  FratHBARSILIPRYEESe %’5{3%%? %;i/‘l ??rﬁ%ant means.
Exemplary fragrgisiRepigie Fab, Fab', F(ab’)2, Fabc and/or Fv fragments. The term "antigen-binding
fragment" refers to a polypeptide fragment of an immunoglobulin or antibody that binds antigen or
competes with[0B64} asEkoHy M@ 28ith thsintectidnttusapsaivianiefHdsaretd@8rived) for antigen
binding (i.e., SPfCi‘Z{g}QEQQin . [0346] Binding fragments are produced by recombinant DNA

techniques, or ?/nenzym Ic or chemical cleavage of intact immunoglobulins. Binding fragments

include Fab, Faps6E(aliZy TBheorys sinalg alsin sRideatole vbaie antitighichdibidvdjabhe term
"Fragment" also refers to a peptide or polypeptide comprising an amino acid sequence of at least 5
contiguous amfE®R8id residues, at least 10 contiguous amino acid residues, at least 15 contiguous

amino acid residugé, acgjﬁ(gjbﬁg éféﬁ[guoﬁsc?gglg{% :§1€(::(iltlzl1 eI YRR e 83 2R GOgUOUS amino acid
corttl sal '

residues, at led? ifio acid Tesi ues, a%rfeast 50 contiguous amino acid residues, at

least 60 contglps amiagsideS ot 1o35L 0 RRIVIAONS: BFAG.aC Sy exdsyeanaioast coniguious 60
ues, at leds

amino acid res contiguous 90 amino acid residues, at least contiguous 100 amino acid
residues, at leagucehitidiagifnl25 amino acid residues, at least 150 contiguous amino acid residues, at

least contiguous 175 amino acid residues, at least CO”“%%%“%%&%%”&E gg\;&oﬁﬁgye& or at least

contiguous 25018#flo 25Q FRNBed%f thB UG e SRR aR (8 0F andther polypeptide. In a specific
embodiment, a fragment of a polypeptide retains at least one function of the %([))Iypeptide. [0348] The
term "antigen" refers to an e BB ATLESTHES CRIBELAN FEHE R YENT ¥hbody. An inununogen

refers to an antigen which can elicit an immune response in an arganism gartic%‘l}ﬁgﬁﬁ ject, more

particularly a miR#8bI RhRARHBoA I ARSATRE A RV AR SRS R own as antigenic
determinants 0%&B@%@Mmmf@fmﬁmtmﬂmigGW(WEWWO&M@&iWhic_h play a
detormnants, WEPROb AP TSI HHDEICR anhooBy OF IR RStRLLEE aTioenic

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 functionaily
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[0349] As used herein, the term "soluble" means partially or completely dissolved in an aqueous
solution. 10350] Also as used herein, the term "immunogenic" refers to substances which elicit the
production of antibodies, 1-cells and other reactive immune cells directed against an antigen of the
immunogen. Y33¥PARHImune response occurs when an individual prodBEE&stitf9aHantibodies,
T-cells and other reactive immune cells against administered immunogenic compositions of the
present invention to moderate or alleviate the disorder to be treated. [0352] The term "immunogenicity"

as used herein cfoin o 4 REAWE OIS AN f GuAEARIARIUNe response (Immoral
p

1V, . ? A ; .
or cellular) wheén administered fo a recipient. The present invention is concerned with approaches that

reduce the imrihermsetinally 6ffaes v SRR GARdte SRR ETST FRATRATLREOSHIA SiEd<f0353] The phrase
"Humanized antibady afyaduracippepnasenicil dotaes e anidadoamibody:xstiing reduced
immunogenicity relative to the parent antibody, e.g., the muripe anti . [0354] Humanized antibody
substantially ré{%‘?ﬁb’ﬁh’eafﬁﬂﬂﬁﬁ@dﬂmﬁé’f%io&‘ %ﬁﬁ%ﬁ?%’ﬁ’ﬁ@@cb&o&%éﬁ{%}%%%ﬁ antibody
which retains thembiliyute speeifically Hinen)euahtigeforecagplzenthgpbabdegreditantiBbdy used to
produce such humanized antibody. Preferably the humanized anti i it the.same or
substantially tRe0e/RE Qﬂzﬁ%mﬁ%’%?ﬁn%%gh%oé{%&?f a8 }ﬂéﬁ g%?ﬁ%%h%%%gﬁi%aﬁy, the affinity of
the antibody wilhelotbidedsuthanrkGdieniitigapersitehmivetijefiisyharoterionerbrahir bt less than
about 30%, angd most é)refer?(g)z%lghr,1 g 0aéfli gﬁﬂg! AQLPS 'RSTINAR ciak.of die RaseRLanBrAy. Methods
ni e

. c O NCTVE Y v . .
for assaying an |geﬁ-lb|nd?r/19 affi are well known in the art and include half-maximal binding assays,
competition assepesitiont Seatisteons lnadingito senlabiasioidesishiBifyRideagns 8 PR bed in this
application. [0335] A b ARG v QuWaioR I seesk il ugieaiiskedr@uaace which encodes

a humanized antibody, the mutation results in an amino acid orrespondin%é amino acid in the

0oa
parent antibodyi¢eegeratint tha RBERETS |63diRRiR CRURIARES SRS foAEER US52008/011491

antibody). Certgififranianginiesiduandiasndhe palsiicadybesyhmay be retained during the
humanization of the antibodies of the invention in order to substantially retain the binding properties of

the parent antiljoziyl whileaabiiie eabueliinesttheinoripestfienpsrondiag tartherayenienyobthe resultant
antibody. In one ebadiment oL inernaariaN It RaysatenuerlaiBabouse origin. For example, the

back mutation ¢S ges a human framework residue to a parent muring residue. Examples of

framework residtmsrtaitiesishbechnitkthe iasaes ipiheaisHat YR HbPRTITEPTY 3RSAIRA e idues,

interface packi Rﬁéi%%ﬁ-%l‘é{%& LSRR ks Rl armatese fe hewinditbesiteuksidues in the
"Vernier Zone"r%%vn ich forms a platform on which the CDRs rest) Fo%t %\%n}gﬁhl%gz, J. Mol. Biol.

224, 487- 499) sapidnthsaeh @ derieremie; aerepalsle g adafieRd HREIN I phade s *Conservative
change" refers {g; aiipsatinesth atcadnivebstandi alythar fivtiainiytive antigenéealty neutral, producing

minimal changes in the tertiary structure of the mutant palypepii S %lggggm gégrgjgp,a&changes in
the antigenic dePSFRRE PG ?a?ﬁ?ﬁd?y%%%?ﬁg%‘#ggp%éﬁé%%? as compared to the native protein.

When referring inetheisolpesichaotianitodiciiigmtnesisaadnmathspra tord sspamdtiange
means an amino aci substi%tion th§§i98}? Lﬁqggeggrb%%l%g é&m?%@@@ﬁgiﬂdmg to the subject

receptor. Thosepgfté’ra?ﬁgg%?rs SFR e art will be ablé to predict which amino acid srbstitutions can be

made while maifisinifg kihigipateiEtsingtesineien) eHBRHIEIRITANY B RIGHIRI Heutral. Such
guidance is pro‘ggﬁieﬁ?{i&?ﬁ%m'&%?&rmmh@%@@sm@@m&%wé&am@mmm. (1990)
Science 247:1306-1310. Factors to be . - ) .

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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considered that affect the probability of maintaining conformational and antigenic neutrality include, but
are not limited to: (a) substitution of hydrophobic amino acids is less likely to affect antigenicity
because hyd‘%o 9(%8}5: rgss_}dues are more likely to be located in a protein's%g]ﬁﬁi&rdo%t@ﬁ%stitution 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 sequencegfebRaYS HNEORALIRBRARIEN6S- 4 Me-Afssdiog yiekillie Wikiarhuyl tzeaable to assess
alterations in protein conformatign using WO 2 09/048537PC§K/)’I‘32008/011491 well-known assays,

such as, but nGERHIREPIRFkARS SO SIEMBHOR, AT TARII LS ARAEES man et al. (1961) J. linmunol.

87:290-295; Leyine etal..(1967) Meth. Enzymol. 11:928- 1dl thraughehinding studies using

conformation-%gﬁgeé\1 MOTOC Jﬁéﬁgﬁil Oo‘éllaéfsp (E%‘erg ILegtlé?.s}@éng%%?B|ochem. 22:948-954). [0357]

Further, the phiaseldthez abestivs)yeflucthvel hpfoumoaiarowsve sandesdenshmsel which, when

administered t%%mgwg@e%ﬂ%&%q%@%i}%ﬁgﬁ%g&to result in a therapeutic effect in said human
[ e

or subject. The effective amount Is readily determined by one of skill in the art following routine

procedures. [03p814S 4sedfgiei mialeyBeciisad bypeuasibodRppant s eind Sprvemtion” refer to
the prevention of the recurrence or. onset of one or more s gzgtoms @f a driis&rd éaiﬂhao?ﬁnbée‘:t resulting
from the adminfREtiGPERES S Philla ST SHHE é‘bﬁ‘eﬁ?i%’%&é CONSRTEiSh of Atimanized Antibodies
[0359] The presgprtdmyepiidnrayde understood more readily by reference to the following detailed
description of specific embodiments included herein. Although the present invention has been
described with [efegincertoeapatifimdets|eaiceranmentnb dime st it eRRC PR ftended that such

details should be ri&g Q,‘,i‘s%g%@f&if@é&?%HB%%?@Q@Q@{,%@,{&\@MW. [0360] The present invention

provides novel TRethods an compositions comprising highly specific and highly effective antibodies

having the abilityjoapegifiealiv arognizecanshineiasaneciicabpitaprsdiontha exagetbé (3-amyloid
antigens. The antibodies enabled %)fligf?e teaching of th?rt?resent i@,‘ée“téo{‘of e %%rt;g ly useful for the
treatment of anfHEHPRGIANY GRRESEe MATINR SRR LSRRI WILY BmyToid plague formation

including seconglaiyatnmaiinsiscend agenpaintedmosidoitRES in ashase-b e swEsginEdith, neurological
disorders such as Alzheimer's Disease (AD), Lewy bod ia ¢ 2 WYRAcy pdrome, '
hereditary cerel?l"ﬁl"“\lfé"ﬂﬁc?fmgﬁgﬁﬁﬂé Vol %%%°‘{f§’&?é‘%°3ﬁa‘%§%%’%ﬁ§%‘ arkin_son-%dementia
complex; as welameibhgrdissasie eficchofra B sht Paid Bassoamlaip it e fridral Begidteins such

as progressive supranucled 0alsy RUlipls ReleOsia inisuiziaidacsbivaase, hereditary cerebral

hemorrhage witﬁeamy?’lmdo&s utch type, Parkinson's disease, WO

2009/ 048537P95§Hﬁ20?§4995§e48& MplyelrinssanagatincladsBicdnmy opropin gitaiahooisnsis), Adult
Onset Diabetes, senile cardiac amyloidosis; endocrine tumors,.and other diseases, including ocular
'ﬂ’ﬁi% ﬁfﬁ as, if R

diseases associﬁl%mﬁi%ﬁ}%%loém ‘é??gnés 1A the. tléues of the visual system,

particularly assogjateaiyithiamylaichbeinyreffies mathefegibat BlsriiseastitesRIREFGE S the tissues of
the visual system, such as, for eﬁzm I ngﬂ{grnal degradation. Said pathological abnormalities may

occur, for exampRBHY dHRE S HEXHE

e
%‘(‘)}fethe eye, such as the visual cortex leading to cortical visual

deficits; the anteg&% amper ¢ Eggdg@g(‘gﬁg%@nlgm(@ dissirama: ibprienayaadingnidecataract due
to beta-amyloid deposition; the vitreous leading to ocular loidosis; Eggné:,etina Ieadqg g to primary

retinal degeneraglencens: R ibemesRAITRATERER P B%Q%?a% HeUAY degéneration; the
optic nerve leadipg.{g-ghlic BRIME gY S B eaiicner rpatyriandhigiidasuses wiaessorhea leading
to lattice the aqueous outflow into the Schlemm’s canal and raises the intraocular pressure
(10P). 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 gradually 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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dystrophy. [0361] A fully humanized or reshaped variable region according to the present invention
may be created within the scope of the invention by first designing a variable region amino acid
‘sequence that contains non-human-, particularly rodent-derived CDRs, but especially CDRs derived
from murine WRAIBHPEET-01-Ab7C2 (named "mC2" throughout the applcati ﬁzg‘m%’éﬁjosited 01
December 2005 with the Deutsche Satrunlung von Mikroorganismen und Zellkulturen GmbH (DSMZ)
in Braunschweig, Mascheroder Weg 1 B, 38124 Branuschweig, under the provisions of the Budapest

Treaty and oivep Agcession RRSMHARCAESO)AIbeRded it Mussariesya doamayeork sequences.
=P rticharIy

The non-hum the rodent-derived CDRs, which may, be obtained frorlthe antibody
according to telgizsereinvipriohelgrsome IR BYACHEAST RELERAMIN RSP esidues are to

‘be included in the design ot ihe nshapashuaiableresigniass iirNysithingef v niBiifications
should thus be restricted to a minimum and Ios&!y Oléliyatched é%r ﬁtaggges in %hagn 5%?00{1@3%%( and affinity
of the antibodysVaeHTesEMES RAFF3SHA RydBRfiaung afdas Mlenns el A Pom & y human
variable regiorb{@%iﬂagmmaﬁemﬁﬁd%h&ﬁmnﬁmmglﬁhmshmﬁvmansatcébt%lé or an even

improved affinity, a human framework s ces should be ch igh isegually;switable for

creating a resh¥9aen A PSISRC B RAT d%ﬁétgfﬁép gﬁﬁ%ﬁﬁoﬁﬁﬁ% 2%09/048?537PCT/II

S2008/011491 5086k, |A g dexdmaichié peetidocyblation brestlse selafagiy a8 SePEIPEd. As it is known

that the framework seqyenges seve 1096 Ue:CRRS/BIRIE ceHRsk SRSt oriamigiion for interaction
r esl

with antigen, afth thAt framewor ues can sometimes even participate :H%anti en binding, this

strategy aims atudtipinglzingohatigdsmaxtheassoragiat il STETERE piraen al structure of the
antibody by derivmgge%wmegaggmg 284uaRee Wk for antibody reshaping from the human
st

variable regionl{hat is most homologous or similar to the non-human-, particularly the rodent-derived
variable region-ﬁmétlwiﬂ@i%a RodmisedhRiksliisadhatadfninewilkbeeetapatinmea pfshaped

antibody. [0364] At its simplest level, the "best fif. strategy. | pEingdhe Lanor rodent
V-region with afB&RANA ﬁﬁ?ﬁgﬁ“ﬁlf’e%ﬁlj'ﬁogﬁaﬂEéaigéss%%%%r%@%%ﬁ%n selectin t%e most

homologous to genideshraseaptesarhawvork cegfions forerairmeiiHaBhes i S88 M reality there

are several other fagtors which sh U*%B 9%@%@&{9{;%«@' busayai fidenaaiy fleabkelection of
acceptor frameﬁﬁ)wgi&eajigﬁté?rﬁo‘fé%‘u ar rer?gde Ing predictions %ay‘be used in this regard prior to any

experimental wasrbwangatféimpntdemaximise the affinity of the resultant reshaped antibody.

Essentially, the goal of the modelling is to predict which key residues (if. a mﬁmt homologous
human framewdfiR§HouldoraabeRsaon %F?é“f%“d‘ém%(%b %?g%rés eal%% mﬁ?&%ﬁée reshaped antibody.

[0365] In one embpgimeehahtigiRvestignetesicDRsiarenbidnsgedrd ol FisHclonal

antibody, particularly trom mouse monqclopal antiho |-01-AR et BB afeGI4r throughout the
application) des&ﬁﬁéhﬁﬁ%‘ﬁ%ﬁ@ﬁﬁ%l%g%%%#é@ﬁ?gg%S filed 12.12.2005, the disclosure of

which is incorpogates lagseair Ryrtribremgeo]@866pelghrivemel-cells FP-12H3-C2, producing mouse

monoclonal antibody ACI01-Ab7C2 (named "mC2" and hC2 for the hu anitzgtcz gp&?&cjy,

throughout the appBeRticEngersatiGpsuitie) clavseribhRFIBEEI, B HEGThE apPlication no

EP05027092.5 wi;% i WiSchie, SaERIWRINMGICs aig ariimenannd SelliittimereeAbH (DSMZ) in
¢

Braunschweig, Ma earloﬁ’er Weg | B, 38124 Braupschweig, under the. IS ydapest
Treaty and giverpwssassiohasyo St ﬂ"éé"f‘?g@t%%ﬁ%@/%ﬁ%??%%%%%ﬁ%&%l i%%ﬁ

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.

67



103671 The mouse antibody may be raised against a supramolecular antigenic construct comprising
an antigenic peptide corresponding to the amino acid sequence of the g-amyloid peptide, particularly
of g-amyloid peptide A/31_1 5, A31.16 and AO,. 16(A14), modified with a hydrophobic moiety such
as, for exampl@ 2peifd acid or a hydrophilic moiety such as, for examplBCHIENAEHE \glycol (PEG)
or a combination of both, wherein the hydrophobic and hydrophilic moiety, respectively, is covalently
bound to each of the termini of the antigenic peptide through at least one, particularly one or two
amino acids s , for example.. lysine, 4.l ' &%g %g%@&gﬁ%fy Lsyitable amino acid
or amino acid lfal&r%%i]ufg{%}grg%%& g%%é?\%ﬁg%aésg%%u&necti%% device for coupling the r;%/drophobic and
hydrophilic mopigmenttfrerpdiptites frabaeanulsheayss Peckigseebbadraragg ayeismire B RXS, the free
PEG termini is; conalantly Houadi0.abasPhatidyiethannlanine.ahasyRthergompound suitable to

function as the anc%onng element, for example, to embed the antigenic construct in the bilayer of a

liposome. [036@3g6) Patlirdlianive fiaissmaliedyeatoldivnpisetagairbied sydeportesfilar antigenic
construct comprising an antigenic peptide co‘ges %ndi}gg to t]he {amino acy Se%;,l nee g%the g-amyloid
peptide A31.., 8 #kSRAETAR IR GBI FERRBRE ST 28080 BERDIE, pSITRIASSE Slycol (PEG)
hydrophilic moigéyfliskeenatenilyvhoknctaledsipetihereaminaibtsttbeanggenssupeptide through at least
one, particularly one or two amino acids such as, for example, lysine, glutamic acid and cysteine or
any other suitajfR8ajmiRbagoissisofginvsamichayde gude apas Eaplys iRty 29n9B6HMecting device for
coupling the h@{@@ﬂﬁ@g’%@&@@mﬁs DoePHiethaReRidenkagmenicWbensaiRites used as the
y, the free PE i

hydrophilic moiet G termini are covalently bound to phosphatidylethanolamine or any

other compourtFearhiResfippepItas fie ArlaBle g dliner: hsmaosi sommaries Beielthe antigenic

construct.in thgilaysiRf BriResemedi3aaiy ar-ambesinenicuhtsednuentinnesvdrithgitic antibody or
a fragment thereof, or a humanized_ antibody orceg fraﬂgment* ereof is providec%wlhiﬁn comprises in the
ination o efing

variable regionfEdASFHIRS E¥ R0 B Ao oSN S IR b e T B a6 P iore human-=or

primate-derivegrgRanivarkiegionsaaitheanbitmivitomycanstantdagiming éf st frashbdod man or

primate source antibody, which chimeric antibod a US2008/011491

fragment thereSf ot a %Yrg r‘icxl‘lzoé; 1%%&60%%}8?%6 #g%ﬁr%g%{%/‘}%éeo égcﬁ%?gtﬁ%%c%éépecifically recognizing

and binding g-@pjthalrmenpyelicweptitdnadsyoltheptOREe Shthaandstresnsres iRgit likely to bind

antigen and myst r%{@ﬁ%%ﬁp&%ﬁ#é?%rﬁé%%%%ﬁ@}iQQ%eﬁQiBﬁ finedihy seauange according to
rote

Kabat et al., Sequence o ns of Immunological Interest, 5th Edition, The United States

Department of Mbishhmanderaveed Seivreeased FRITEAGKAT BIEXBE bR ARIEePPRting Office, 1091,

CDRs fall into Q%}Qﬂiﬁéga?'%%?&d@hﬂtm%ﬁ&ﬁn&%&%@tmeSﬁBﬂBﬁ@r\h@mm sesidues
determine to a large extent the structural conformation of the CDR Loog. Jh(f:'se residues are almost
; ﬁeﬁ éeﬁ the Tield of Vi

always retained FFAeSJBHARRMIES REBSHS: [0 PEESRERY FSreBaring & humanized antibody
according to thgpiéefitiely, #igcamiag didtssensarfosuobiive @ drezage thdin eptid ightehain variable
egions (VH ang VI are compaied o 0e AP AU ISSeSLRRKERALAlE NCBI and Kabax
databases. [037 2 TR ERISE B R TROGLE Germ line gene to C2 Vic is bbl, Locus MMU231201,
(Schable et al, k3883rapiyompabisciiveeveatarthef nwycibitTdaysidessifie o PHE YEleAXIAE sequence,
both located withip GRRLE Mate Jhasing-anfibadisrvierimine Ruone idantigdteanadbnce can be
found. Several #a@/‘g tagr}ﬁg}.eeﬁ'gical §D L2 and identigéingRLB, bl%tlthe CDRL1 of C2 seems to be
unique. Compakigbitransmissinathgersh faaagedsaqrahis¥shows that genes from subgroup VII are the
best match for C2 VK (COX et al, 1994). C2 n thus be assjgned.to Kabat su p
MUVKILSequern®287d373pissiens %&?ﬂé‘f%‘%{?@ﬁ R ORI GaR Y SR b’ﬁﬁ}?&%‘iﬁg‘g%@%aed to provide
the acceptor framevyoiie Seuengesstor therdtionathizegh/tongdOswaly i ndsidsmdanstvsiisrface
between the varigble light and heavy chains,have ' Chothia et alnd MatBioL, 186,
651-663). Thesgpggrcé"ﬁgﬁl’}%ﬁl?/x r%%alﬁgﬁfrﬁ%slr% aﬁggz gr‘%%%%gai’he Phe at ;)Bsél}%gﬁ?}) oﬁﬁuse C2
VK is unusual at¢he ifiverfiacer wideres &itye idamege themmeripeiHayeiar Wdicating that this
framework res%%%%/@%#&% BPRRRRRE m{%@&&ﬁthﬂ%wé823@1%6@@@@&6&1%?&@?06@@&%Iine and

humanized C2 O 2009/048537PCT/US200R!01 1491 p
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

cavse mild loss of peripheral vision over many years.
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103751 The humanized VK sequences thus may be designed such that the C2HuVK1 consists of
mouse C2 VK CDRs with frameworks from DPK 15 and human JK1. In a specific embodiment of the
invention, murine residues may be substituted in the human framework region at positions 45, and/or
87. In the CDF2H¥E¥858btainable from a mouse monoclonal antibody, p&ftiE#zMe#idte antibody
ACI-01-Ab7C2, amino acid substitutions may be made at Kabat positions 50 and/or 53. Residue 45
may be involved in supporting the conformation of the CDRs. Residue 87 is located at the interface of

the VH and V ains. Therefore these residue £} i ntibody binding.
103761 The cﬁ@é@ maRiRatoRatLy IS ﬁﬁé%%ﬁé%%%éﬁﬁ@@%%,%E%%%g%égf’%%e, (Langdon
el al, 2000). Coaupetispdamvijiclinaticm dorkaiinef\ired srrmipcrusniionsldefi¢jerrdesiontedinsgroup VHIII
are the best maieh Or Gy o Vol BRI RSO RELIR K BORA RO gHRAMY VR Paguence

DP54 together with the human J region HuJH6 can be selected to provide the acceptor framework

sequences for théeHyina dpravelinating procespiruchahpaiins semetn Bl eskrgerEthfiotdino acid

differences betwggR tg&r MlssREMeNsascard:Hhathynaniescepiesgant sfmtigdaieptRP54 and
JH6, most being located within CDRH2. Mature murine ag}tébodie with identical ﬁLsimilar (one residue

different) CDRPATYE G SYAMATESTEHSERETRLC ARG PEHRF: H%}Sé‘?i%‘iﬁ‘f&f%‘&fﬁ%‘ PWh all three CDRs

identical to C2 pésbRfR SPREHGofcR ds b dydsd prasuadlydidtettscodsigibrgsofeortis.three residues.

However, other, antinodies are found in the database with CDR '§ I?cﬁ i Residue 47 of C2 VH

is Leu rather th%ﬁ%%cr%rgr?:lgn‘% L{I&{, ql}r&pg}] residue 94 18 g‘e{)rﬂr%ltr er than tﬁ)e h‘?’fmal Mg, indicating

that these framieflmicresiooéshmayebiesifaperits; fortimdishdthe tevippra ostzey (eamstdl humanized Vu

sequences may e dgsigned, CRUMIL SRS §fdedlH ARIGRTSWD {iPmageiks ffem DPSA and
c embo

HuJH®G. In a specifi iment of the“invention, murine résidues may be substituted in the human

framework regidsragp ouilBesUge oo suh Byes. Rcsapie withrRacIaRmER Y ERE ®htact both with

the CDRs and with fhe K, damain (ResidHed e RadpVRive dyies sepparaing ffectlO
12009/048537PCT/US2008/011491 conformation of the CDRs. Therefore these residues may be
critical for mainfgzeaceapoanadbunytbieuprgy (] RitidiensdHaMR qrid h@ivRathyions may be
designed which comprise the non-human CDRs obtainable.from the . do: I , for example, a
murine antibod§*RFHEREFRATHIE RS ARNGS BTl fiet %?nl\gonq%%epﬁ%?%zﬁ%?ﬁ?\%%%amework regions.
The modification=anapaparicméatid byncatroling kv presstrsndisheatss paheiviestiir] ledliues within the
framework regiqn, by, nonJuman Hesiclies,AAVtic Warlkriiing d s sruptr spesaNY found in this
position in the respective su groaps or b‘%readues which have similar properties to the ones more
commonly founprévetfisopoefiidsion ihdheesgserd\R¥subgroups. [0380] The modification of the framework
region the framework sequences, serve to hold the CDRs in their correcf sg%i%gréc;%%ion for
interaction with A%%len ORHE ReaEHs IR aorie il MR PR P S BB B BVER partiCipate in antigen
binding. In one grabadinapteidisdasntionmersisegdiratagardosfaiteerabdugk twkselected human
framework sequepces to make them most.similar, ta th e adent, frameworks in order
to maximise the"?&gﬂﬁﬁ’o‘@?ﬁlgfgﬂ*ﬁhﬂeﬁfl ges’ré@m%% ﬁ‘%hgg %eﬁggﬁ %ﬂgtigody. tfg%%l] Accordingly,
murine residuedrifianmition guvirdisieEyrkmeysorenh ayalh bespainfith aad. vivipa e astemeitte residues
may be substituted in th fr - i : i haklsr thépiRlgegion at
positions 47 or 3’485?66)8?% %%%?r? the ?’rﬁ{%ﬁ gﬁﬁﬁ%ﬁ%ﬁ%’gf&%ﬁ?ﬁﬁ&% Variable (LCVR)
region at positicand determininswhpiherdhepte dighds bR RHC FOREETHBABEBNal antibody,
particularly muriggranibgdbAM-dRdeARGE fnanpRaasitsrIbS Htgna mayleemadeoattiabat positions
50 and/or 53. [0382] The residues found.in the above indicg;]ed ositioersl,s |rrf|: EQ?GY'Q‘E“ n ggpework
region may be SRISHTE By RIS YHB ITRE L SR SHiyTBChE R Thie Bosition in the respective
subgroups. In pastigsddioghe nbiits Kabaiveasition 4% mdhhhwitiamtdreatineate -Hestreticranework
region of the Heavy Chain. Yariable Region as shown in .15 may be replaced by an Leu or
A AR o SRty

. . AVEencus coriicosierol : . .
by an amino acid AT HAITRY S properties and’the substitution of which leads to alterations

that are [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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WO 2009/048537PCT/US20081011491 substantially conforrnationally 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 Trp in Kabat position 47 in the human- or
primate-deriVE8 #4p587k region of the Heavy Chain Variable Region ad SRR SES ID NO: 15
may further be replaced by an amino acid selected from the group consisting of norleucine, lle, Val,
Met, Ala, and Phe, particularly by lle. Alternative conservative substitutions may be contemplated

which are conformationally: igspical 40383] TheriadBaeabalenasitian Gdyin the
human- or prirﬁ%@%@ﬁ%‘gl@%ﬁ%ﬁﬁfgoﬁ%ﬁﬁ%ﬁeavy Chain Variage R%?;g%r:g?s %@8&("“ in SEQ ID

NO: 15 may belspiaessrhycoaephiselaeriino CRAACSRIAYE 'SP RERLRhiLP ri82°8hd the
substitution of W%@Qéﬁ@%ﬁéﬂéﬁ%ﬂeﬁégétl@ﬁg-%ibﬁﬁﬁfﬁiaﬁyeeeiﬁoﬁmatb«mymrtcantigenicaIIy neutral,
[ C

producing minimal changes in the tertiary sté%cture of the mutant polypeptides, or producing minimal

changes in therafiteni SaReE s N B RNEAL T g in Kabat position 94 in the human- or
primate-derived framework region of avy Chai ' | WS EQ ID NO: 15
AR S S e g

may alternativej e other embodiment of the invention, both residues
may be replacedsde htreninedya thidledy 1 {0886yhbutthampianss pbdsdmueeritiehuman- or

primate-deriveq ‘;531225"%’0{4&&5%%%1%%&4& htGhinYasable Reginnoamshomed isSERMNO: 12 may
be replaced by Eys orcb'y an amino acid residue that has similar properties and the substitution of
which leads to abietsibresletvatthed ensPsi@nei s rmationally or antigenically neutral, producing
minimal changes in the tertiary structure of the mytant polypeptides, ,or N, Rigignal changes in
the antigenic dd@83inaRealanagaieidesss iha }@ﬁ?#{%égé?}é%éi?ﬁosﬂcfgﬁ% %%ghugﬂ_ an- or primate-derived
framework regiopRidhR kiaki fkaibpdarnafaRegibchasghtned by SEQrTENORIYRSHEY be replaced by

an amino acid selected from the group .consisting of Arg, Gi , PREUgdaRedy Mg. WO
2009/048537P(3’?*7&?§25%¥8W4‘99Tt1 5@8%%8‘%&% %5%’????3&%%%0 in the human- or

primate-derivedyifamepcitegionioktoadzighglaimanay Jvasib RdyisAssec e A SEE3NO: 12 may

be replaced by Lys or by a aiplnﬁg acj '!thep‘i%h@ SEMNIRFAIERaIHPsyatedredinaktitution of
which leads to & %F&%@? Yat are €U lgé%r;ila”y confor%ationa ly or antj n'calIA/ r}g.l&ral producing
LT

minimal changekvierftie tettiahpismeastepibriah and herhorud & ifig minimal changes in
the antigenic d.eﬁ%mi%%g S.ul3 RARiGHA%ARE p&yriRiisRbRlnopitaedcrintive blamateididritnate-derived
framework region ot the L ght Chain Variable Region asghowntln i%%%nl% NER 126 be replaced by
an amino acid sklednatérberediaryEnp oS G SRRV TEIRBAG KSh, particularly by Arg. 103871
The Asn in KabatpasitiemR3itk fepl hesnastine dpposidencifiivetatrstimediork region of the Light Chain
Variable Region as shown in SEQ ID NO: 12 may be replaced by His and Gin Qr bs)(‘%n amino acid

residue that hasgimipr raraNiasand tbmcatsstiritioltaeostere ik SRPaNAHAdhd it A re
substantially conformationally.or antigenically naut ,gggg Behixvsli Bvahedlangdsidodise tertiary
structure of the mﬂ&ﬁ%} 1|?J¥i1ez'isrfqogrggﬁgdu’(?ing %ﬂimw l}::%an es in the antigenic detgrminants. In

particular, the Ashimételizdnsitioprssneats miene BIHTHIES YERISE TRMEWork region of the Light
Chain Variable Region as SRoWHR S50 @HQ:Hawmibecrs Hanettyoarkininseid selected from
fhe group ConSISEi?;E%e?'ally rs]yrlz_:lxlsetxlrlséisﬂ %ggnggl?disorder characterized by the presence of numerous

translucent fine lattice lines with white dots and faint haze in 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

fransplant by 40 years of age. LCD type II 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 Il A is characterized by the

accumulation of amyloid deposits in the stroma and the presence of ribbons of
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103881 The Thr 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 Phe or by an amino acid
residue that has similar properties and the substitution of which leads to alterations that are
substantially ¥8rfftidhally or antigenically neutral, producing minimal BhEN§e¥sP i 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 | 0: 12 may be C Ml [ lected from
the group consargi?'r%l%rbf%‘{ie\‘/ﬁf g?lggg‘%%ﬁ\,(l) p%ﬁ?@ufa%?eﬁy fggﬁiﬁ%ﬁ}’ﬁ'&&@@ﬁ&ﬁ Bt
2009/048537 P4 IS BORBAR TR fR388 Tiiewnwmbtansstsdhiaprsuaeien dorfipiesig dbeast one

CDR of non-human origi emt&gp%@d&g& ohdppre human- or primate-derived framework regions
may then be chﬁB?ﬁgﬁq v(\%f 1e{}corllstant regiegn (ﬁ%‘ﬁved from a human or primate source antibody,

particularly withghggardgRd- ok in GRRRATIRSIMRSIRFREGY RndRiedginbe gantaotiegien may be
modified by, for example, changing Serine at_ position 228 in the hinge, rg%%\t o Proline (HulgG4

e
Ser-Pro). This MitkamondtspasaisamdidPys it ARG TN 838 BraVe NSt Rfmation of half
molecules that (BRyeRESUHEHAE TheTEsIgE Mdichasationsl By dg@dcnonstbart evgion may be

further modified by deletion of the terminal Lys in position 439 NS 16. [0390] The
modified variaﬁ@?@@?ﬁﬂgﬁéy‘ﬁésﬁ%ﬂgﬁéi&ééé Bﬁ%ﬁ%ﬁﬁéﬁﬁ&% g Ggﬁf?r’?ggg or gi(fmple

overlapping PGl yasiarbbinanid devehepmantassidrheis et sdis fovethis widdie deantBBRFMCI*ChVH AF
and C2 ChVio ey be et 90 ALES AL/ MGG ESIA Slfare aethisg e i required

sequences. Seft rﬁ%?gﬁeamc primer pairs are synthesized encompassing the regians to be altered.
The humanizewwmwwwwmm%ﬁwﬂéﬁ&%‘df?ﬁé?‘ﬁ@’él(?ﬁ"éﬁ‘ﬁ?ﬂ’épi&ﬁs’priate cloning

vectors know injheaft SHED:3% R SARRIS: BLE KoAliet taivisg Biveosespuamsaasinfimed (o

be correct for eac and Vic, the modified heavy and light chain 's'-liegeirg)sno enes can be excised

from the cloningn/esnanausispsession gt s gsnea ey dea A IRAeRECt IS PR S appropriate

expression vecigrs such aspR ¥ AR bRy tivhithDooktesuiranelgG4 Ser-Pro or ic constant
regions respectively. EXPRESSION VECTORS [0391] Expression vector pSVgpt is based on

pSV2gpt (Mulliggnsspd Breg: it 98Quanfbingtudessheviadigitiis fosibapedige 1Q1@Bon in

bacterial cells, the gpt gene for selection in mammall IedientiHeing heayyechain dsiarnoglobulin
enhancer regioﬁ?‘aga%%%%’ Se%’ﬁigrlegéeg?]ecgmng t‘régqélﬁﬂsetcﬁt r_?gli_on gene and SV40 ﬁ,l%’@ sequences.
The heavy chaiblsakiab kT tegisicBrensies ShanoR ¢rrsduarrse BRI ﬂ&"é%%ﬁt%ﬁ eft. [0392]

Expression vectgr Sé/%{%{\;@ﬁg&pﬁwy%@%gg@g@aﬁa‘ar@eiﬁ@baﬁﬁmwemial cells, the

hyg gene for sef6f |%n%n ma n cel murine heavy, chain immunaoglobuli hancer region,
genomic sequeritenen8udig m@iﬁfarﬁsapmazoﬁ%&%ﬁg@?ﬁy’séﬁ if)g%lfg#l(%ﬂo‘ﬁgtant region gene
and including thMQQ)_elﬂlagé}g%fg%?!ésﬁ}{tﬁﬁd@QHb%mplmgﬁspibluedﬁghﬂtﬂtéiﬁnﬁaﬁialﬁfél?@@on for

expression is inserted as a Hindlll to BamH)| fragment. 103931 T NAREBUERER bh Rea T be
confirmed to be bemeclerietis Fﬂéﬁﬁé?fﬁéﬁy 8“31 d 8ﬁﬁ$ﬁg%x%£§§onovectors. 1

80% of patients respond well enough to the procedure to delay or avoid further
surgery. However, pressure increases again in the eyes of half of all patients within
two years 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 humnor can drain. However, about one-
third of trabeculectomy patients develop cataracts within five years, according to the
Glaucoma Foundation. If the trabeculectomy fails, additiona) incisional procedures
include placing a drainage tube into the eye between the comea and iris and the use of

a laser or freezing treatment to destroy tissue in the eye that makes aqueous humor.
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[0394] For antibody production the humanized heavy and light chain expression vectors may be
introduced into appropriate production cell lines know in the art such as, for example, NSO cells.
Introduction of the expression vectors may be accomplished by co-transfection via electroporation or
any other suité®RIPA4ETETmation technology available in the art. AntibodyPErdbtRé#fy teftlines can then
be selected and expanded and humanized antibodies purified. The purified antibodies can then be
analyzed by standard techniques such as SDS-PAGE. ANTIBODY WITH IMPROVED AFFINITY,

SPECIFICITY, STABILITY 103951 The .CDRL2 sequence ("KVSNRES") of.the mouys C2 antibody
oy be modii ST S e aaann HE RSl b a6 At dIeuan e AR00

be made throuysexanangehafiR forome PoditronSegedyS for N at position 53. The two alternative
CDRL2 sequences are therefore "RVSNRFS" and "KVSSRFS", respectively. These are incorporated
into the murind 28 Hegtierrcelaisthmasdaicieepraraian LAND\Kemaien @ose/RE BliRdegsciively. [0396]
The affinity, spagiicitandssiabii e s SN ARy NPl dRentRvsiRlianads Aesatipad herein

before or a fragment thereof can be modified by change of its glycosylation profile oy, pattern resulting
in‘improved th@éﬁ@ﬁﬁi@%ﬂ%@%ﬁ%@o%?ﬁi%%ﬁﬁ‘éﬂﬁ%%?@%@ggﬂS%@Hgﬁﬁ@ﬁaﬁbst cells may

be engineered thuchcteg teypkecanailefahexiessingirp afesissnadeinitf v glysopntein-modifying

glycosyl transferase activi hich increases complex N-linked ol cchari carrying bisecting
EARPA I T T R e S
including wholswhtisadytice lesuid sefintih agyi fragnednsseos fptionepropethy, thiglidmensiésa region

equivalentto t regi fanli 13, having an enhanced Fc-mediated cellular
cytotoxicity. V&%@%O%%ﬁ%&s%%?%%%%%g%ﬁgl 103981 Methods of obtaining antibodies with
modified glycozum%n mﬁ&m.g@ Kﬁa\e/qgtalt{a%%amue%im%afaraﬁ@@esarmanéﬁf example, in
EP1071700, US2005272128, Fer 6

( _ rara et al (2006) J Biol Chem%&@%%w,% ; Ferrara et al
(2006) BiotechRBIES s uBises giieststh o saseasss asspex REBREPARATION AND
ADMINISTRA TGI8 R0k Hang <3 i iiasins e edntin gisoalhs stewe ntioncait p astictikel witmonoclonal
antibody according, the. invention, c e prepared in a physiologically ac mujation and may
comprise a phaﬁ’H'%B -hgtgng«;iggege%%ghg?g 5%?@??8%%%%%5‘/%“ (—%(é?p%?\ Ié%%;gao%r%% techniques. For

example, the astiiadysachasifog ¢eathpl enuentionlalvgradatioscrifed ttberdagiselsbaqnanlbisy any
functionally equivajen \ﬁnﬁg%%r%@@3%%&%&?{@339@%5@y@%ﬁ&H@tﬁQ%E&Qﬂ&ﬁ@Qa' antibody
a fibo

including any funetion y equivalent an y or functional parts thereof is combined with a

pharmaceuticall§edisusiptaptecebvirmal dinfisis e rtesies sharpbsrrantthe BrlS HETIR easingd8ition.
Suitable pharmageutical aariigksiHiRNS GaHRE 86 RieBis ars 1valukpesibi the-aticans include, for

example, phosphate buffered saline solutions, water, emulsions such as ol gv%%eerragmglsigns, various
types of wettind @dEna £ eraan apyipignsisethe IHHH0T LB 10 RRBR S F E e B LS ERRERURL A Composition
according to thennygatinparnatiemntepenplisiedgoctitin gitodtaddgedenattn ttegyikneweto those
skilled in the ar!i'eading to optic nerve drusen, optic neuropathy and optic neuritis; and the cornea
leading to lattice dystrophy. The present invention satisfies this need, by providing
solutions that target the process that causes an ocular disease associated with amyloid

beta-related neuronal degradation in a patient affected by the disease.

[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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104011 The composiﬁons of the present invention may be administered to a subject in the form of a
solid, liquid or aerosol at a suitable, pharmaceutically effective dose. Examples of solid compositions
include pills, creams, and implantable dosage units. Pills may be administered orally. Therapeutic
creams may¥e 28pitsidred topically. Implantable dosage units may be BaffifirEred 48kally, 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, su(f‘)cutane sly, intra ouslg Ii Rl 5i lX qrgld g%g}ﬂjiations for topical
and intraoculg?lgé}?ﬁqﬁ%&%{? i Eefa%qrﬁeeg% ease% %Srr%u?gtions’ |§nc ude inh%ler ormulations for
administrationsteuthealtagsaduion 2000s0es3 PREU st o osfomadomeoparfivHar bbaipEaions may be
administered Gy RIBHARELIP G g&&gwﬁéﬁ%wmﬁ%@ﬁw,m&q&egﬁﬂa@,w@&aﬁmlmstered by

topical, oral, rectal, nasal, interdermal, intraperitoneal, or parenteral ffo_r example, intravenous,

subcutaneous tisvirrefithestinasydibatdhe Msualorassx deadieripsertsal msyebaehesidfated into

sustained relegsg MatinaheHEandipde et nplyearsctieapoly Tegs scading timataniad in the
vicinity of where delivery is desired, for example, at thzets%e of a tumor. The. eth%g inglgges

administration S rAcPAyARdAmRaRenIBh YFFeRR %t?e%c‘é]lab?g%?ér%lﬁé Sitme htervals, and
sustained admigiairationivnapradealaieginech periasdahtiontar [@4E3¢ratEus fainedrelEasg-matrix, as
used herein, is 3 matrix made of materials, usually pol g i r I enzymatic or
acid/base hydr%%gfg 4 ?{igggﬁl B n%ég? ggr){lé%jv %%%%%%ggtt %e?‘n%g%%?ﬁh% e)g upon by
enzymes and edifatidsaihepsicstaints; rié dsearrantddingisJasiechdsaPPiybiocompatible materials
such as liposomes, polylactides (polylactide acid), polyglycolide (polymer of glycolic acid), gpolylacti-de
co-glycolide (cﬁ}iﬂ?hd@%ﬁl&&ﬂ@@mﬁn@@%@h@dﬂgﬁ S & Gﬁé{t‘ﬁﬁﬁfﬁﬂ?@ﬂﬁggﬁ?
polypeptides, hyaluigricagidisoiaarnnshanailin.s disteieatnexyissagids, datibodgids, phospholipids,
polysaccharides, nucleic acids, polyamino acjds, amjno acids sucr})éggyenxlalanige tyrosine, isoleucine,
polynucleotide8S§BRivmiA %W@H&’bﬂ9ﬁ9ﬁﬁﬂ%?fghﬁ8‘3%a§fﬁ8 HOBTRIBTEY biodegradable
matrix is a matpene:Diiteay palylaaiigden phlyeivenliyesqaiatintactite dyoeg frostidealco-polymers of
lactic acid and glycolic acid). [0404] It is well know to those skilled.n ' the dosage
of the composi%ﬁs\mﬁragtdéﬁg’%ﬁ%%gﬁ%%ﬁﬁgfgﬁgg ISaElC ‘{a%s&, §:é égg%%ﬁg%ﬁ%%?gi%%ﬁ%%%ing treated,
the particular cesdppsiticiogissichbandrafitérstimngss i tbesiseuss ab thevialdyEc®ex and general health
condition of the géﬂce &590deea%@%%&f%?/}tmaw%@{e&%mmg@arasammaamms
S e

administered, dtherdru eing administefed concurrently, and the route of administration. [0405] The
composition may the tesrenidtdhedisvaloHETHa SRR AR RSBl TSEBASASEFPRIRY B A biologically
active SubStan%‘:ﬁlﬂé&qm%ﬁ'}ﬂe&@ﬂi%@BX%I@@&I%&%HMW@&Q%W&@@Mp consisting
of compounds against oxidative stress, anti-apoptotic éom ougd \ m?t%l)di]ce'fitosréali Q&iﬁgrs of DNA
repair WO 2008/8ergnttissees of SB0pPre 81 BF hY ﬁﬁ"gﬁ}i T?fi\m § SRLisRolites, Smino-|
-propanesulfonig agit£3A BRinbed afi Apangsisidfon kiad{ig3P BiS)canse thetene lgadirattrs, (3- and
-y-secretase inhibitors, tau proteins, neyrotransmitter, fl-sh r ; myloid beta
clearing / deple?ﬁ*@’%‘glﬁﬂgf‘%%ﬁ%gﬁ'é’%qg in fbs%?g’g? v%%ﬁ%%g trugcggggg%%%%gggﬁhcluding
pyroglutamatectipsmytivial lbatng 14 Dramtimtanshiegsmerabhacand snaguiasidseAeipigRHotics” such as, for
example clozapine, ziprasid ' ' inipLaz IRk ehednesiekase inhibitors
(ChEls) such as %131 rile%ﬁg%%%%ﬁ%,@& %ﬁlge%ggﬁ%a@égio%{%a atﬁltggnﬁ%ggﬁ?éa 0 iijsts and other drugs
including any adryisitl optigmentsaisfhyged aptimeentitirnasths g‘lﬂ‘&?‘la WYEF example, vitamin
B12, cysteine, AE or of acetylcholine, lecithin, choline, Ginkgo biloba, acyetyl-Lcamitine,
idebenone, propentgk}?lne, or a xanthine derivative, together with an antibody according to the present
invention and, optigR!inafiRemaTRIticrlly, decaplatiercamiad endiordacaiiseheemprisingexcipient
and procedures for the treatment of diseases. [04Q6] Protein G ive matter
may be presentqmgﬁ?f@%’e%v%%ar!u Tﬁ@“gﬁﬁ%’gﬁd Sggg%%%e%é&ei?\%r ﬁ_\{/@fﬁge%g%ﬁ{% )ggadministration
should be in thefuactimalf et heredf, a jiland 0 ting 6PrRositiab Sy BUEBIT AGETREEMENtoN,

particularly in a (ange.) 0 gt & MO AR BARANiRUEbeIerEAnGesthbapseanily jig and 100 fg
with all individugfinumdgers alling within these ranges also being part the?ig}\)/e@tion. If the

administration oeertivh Aotrme o PREY R g ERANRE AL Y a1es HESIFE PR %4}?83%39(9 of

between 0.01 jig apdiA0dMGk Bt BREIH arABHAL Besycweisht ipahdtsiuedbr dikindivitispteambers
falling within these ranges also being part of the invention.

73



[0407] Administration will generally be parenterally, e.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 oiPgdat2&83d7e oil, and injectable organic esters such as ethyP6ERRIEYEESLS 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 ¢ Ior'_ e Igc ed Rj r 1l (R lities/changes
20001048537 PSS bRALRE PP A et palhRetal Mo HUid and hutrient
replenishers, glatt algiegefkheisiant (gich asithescftoswinpie Rigkenal degtrd sty dthers.
Preservatives srgigcglso e pr‘?gs’,(‘ffl_r#]t}11 2 E?‘ng% RRiey A HiHERO RS Piikiextdans, chelating

agents, inert gases, etc. THA08T armaceutical cormposition ma%/ further comprise proteinaceous
carriers such asthoogxamplersaliinsanyaness faneamepio st dny o HES4n origin. Further

biologically aclyg, 3OfM%HAY e ESRMdNdReRbArRase disel sOmpanii: chdbddnurdtion

dependent on its the intended use. [0409] When the binding tar%et IS Io§ated%1 the br, iq, certain
r

embodiments BePRImIBNAd AR QSO RbiSHT '5PUBRRIR TR TPHE ecg?'t%nf%%\}erse the
blood-brain ba&'ﬁasi%;t%@ pRunresnssat wliseasgsidwsigsheaiaiaivading dpcimase in
permeability of the blood-brain barrjer, such that the antibody or active f RLihgLeof can be readily
introduced to ﬁ@%ﬁgwaﬁ%é“é|82?&1%?ﬁu e%eélﬂgtrl?g’m%ﬁr% in aﬁet,a e%\gégra artEElxmown approaches
exist for transpigineratiolgatitespticraaydt]datinglingpiiameotdidmies ophgerapasiiBds, lipid-based

methods, and receptor and chapnel-based m I?]Qﬂiﬁt‘gd'& Jbowical methods of transporting the.
antibody or acfit %Pgapn%é;nﬁﬂggﬁe% g?:?gigat 1eéo ,ood-lb?aig ba%l;r&iigr include, but are not limited to, ..

circumventing fﬁ?ﬂﬂooﬁ'gﬁ@@s L I6¥ BRHRSbARIDY SRS BRAAIRATIR iR dinOtdphiqubarrier.
Circumvention methiods include, but are not limited to, direct injectign into the kfr {ﬂ (see, e.g.,
PapanastassideﬂétlaIif,lﬁéﬁ@afﬁ@%&b?/“g%e@%i’%%f@ﬁ&lﬁf’aﬁﬂrﬁﬁ‘éf’ﬁﬁiﬁén AHERVERY device in the brain
(see, e.g., Gill gtabilipineMaduBF80 £85 (A0R)aadidasindedaiatémith BliRgidiPharmaceutical).

Methods of creating openings in the barrier include, but are not limited to, Witrasound{sge, €.9., U.S.
Patent PublicafPRPRRAH B STHE8D Be 0LiRHHO F% %’bsrléa[(g?g%%ypégtgﬁﬁﬁsrm%?on of hypertonic

mannitol (Neuwgl{idid Setdrralicatignholdpe B douBralit Batrogenia leNspsuitishyivss. 1 & 2,
Plenum Press, N.Y. (1989))), permeabijlizatio , adykinin ok hermeahiizerAotiisee, e.g., U.S.
Patent Nos. 5,ﬂi‘%@é?%%s%&i’f?‘?&%fé%"é,&gﬁé’ %’%agg@g?lwg#d trtggsfection of r%gions that
straddle the bloobjtraimtiavianyitnssoetseeisminicy ganedemesditetde Sily or antigen-binding

fragment (see, .9, B WSALELLINR: 2RAHOOB2 AR Ibod particutarly a humanized
2009/048537Pgﬁ%gliggé%%ﬁ%g%ﬁ%l1 Llipid-based methods of tranﬁ.é)d)rtgg%trpc% g@tﬂ'body or active
e

fragment therecfenadesalrratirody HEREIBE 8 RAtaRe b PRRY HE R eheapsulating the
antibody or actiye.fragrentdhetesiibsinasemeniinaiaiecontipiad thedntibuibnbinting fragments that

bind to receptors on the vascular endqgthelium, of the blood-brain ief (See.618- it afFrraient
Application Pu61%&’&8?9N&%O%@?%%f%?gﬁloa%%%%%fﬁg gl‘??l{t?(? y b%‘g active ra’gmment thereof in

low-density lipogsaieinPhkielessatesais visus! Ratenteagipidatrmtpaoieatisieiatsy8640204354) or
apolipoprotein I%ésee, eﬁ%aus Ig%eerg AQR@&@%@&M@FQH‘&@M’ Q043489 holeMARd Receptor
the

and channel-ba8B et geétaf’ranqu?ﬂng antibody or active fragment thereof across the
blood-brain bardee intetdennoit dapositinitebieyiTeony §rdiRs S ACHABIBRACTE MG LA permeability

of the blood-brejp, RalI (58 £t e RateRchBCAion R uelientiandlohr2anioagess,
2003/0162695, and 5p0124 33); activating potassiu cé\annels (seeérg. Ués.g%%:-nt Application
Publication No.ﬁmmﬁgﬁ?ﬁﬁﬁﬁ@m@mwl%%ﬁ wgrtg@%g%_g_?gﬂf@_ Pa®nt Application

Publication No. 20034007 3AiDpcoatingianinpaiesotita s idingfertittiandystoehiaigedemiry of the one

t ferri t , €.0.,.U.S. Patent Application.Publicatfi 186), and
cationizing the AREBARBCBETE (O SPARANG DU payedy CoLl MR BAGAFE0), end

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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DETECTION/DIAGNOSIS 104131 In a further embodiment the present invention provides methods
and kits for the detection and diagnosis of amyloid-associated diseases or conditions. These methods
include known immunological methods commonly used for detecting or quantifgin substances in
biological sa?ﬁﬁl%@%‘t“‘ﬁ?ain in situ condition. 104141 Diagnosis of an amyldid 8 2S?(‘?é/i(}ﬂ]t]e“aldisease or
condition in a patient may be achieved by detecting the brununospecific binding of a monoclonal
antibody or an active fragment thereof to an epitope of the amyloid protein in a sample or in situ, which

includes bringin ample ﬁwﬂgg in the amyloid
protein into coﬁ%ct:? %v%@%egrmggﬁv%ﬁlc inygg%[r&%%%%’d&g%;&t%? gﬁ)ﬁgqpt%tg?r? égrllowing the -
antibody to birfraontryeeigd orlpreespssioranumbet AR S@R:%Q-c@ﬁﬁ@?‘,“&étgﬁﬁl@% formation of
the immunological comnlexn 899 Yifs 3005/043R3IERG bk 12403494 1487 GaFRIAHAY Byapresence or

absence of the immunological complex with the presence or absence of amyloid protein in the sample
Or specific bod§PHa0%s &YEa M PEHIEHDY UMY BRI may be used in the diagnosis of an

amyloidassoci disease or condition are, for example, fluids such. ru I , saliva, gastric
secretions, muﬁg%erjéb?’&%tﬁﬂaﬁsﬁﬁ%? %epﬁ‘é’ﬁ%t%?&mg ‘é‘&‘gé"é%é r@rﬂ(‘?%?% reé%lf/%%srﬁgthe like or tissue
or cell samplesambtainethisanesin digaatisnh ganghiars el rakorbasubiediaadiowtastiutar tissue. For
determining the presence. or absence.of th Id Rrojeln Ik 3-S4RplsaRYHRERpassay known to
those of ordinz;eryg'gl?f‘%l’ngﬂjié3 Sgﬁmépé"eg él{ghg%v an Lgr_%,) Antibodies: A Lgborgtory_Manual (Cold Spring
Harbor LaboratathoNgiselamotoghtesisiengssimipe dssaetoftbe Asuabivaieammpretisdatys which utilize

indirect detectign, ethedsdISNgSRCONdaAAgRRE JeicdrisstanalRiesPAmaad i WeaREECipitation
and agglutination assays. A detailed description of these élgg ys is, for examé)le, iven in W096/13590
u

to Maertens arrf Seyissal sysmmssaelaade) Samplooesers eraduioe. o gnosis, the
antibody or any, gafiye: &k ienaEBlcea B dARIAR] e barasminisigratdd tlg ohgarisin to be

diagnosed by methods known in the art such as, f&g%%%gplg mét}ra\{% Qus, Irs sal, intraperitoneal,

intracerebral, iﬁﬁ%ﬂ@}ﬁhﬁj@&ﬁ%&b&ﬁﬁws@ﬁ% nd‘fnérBe Weena%aélantl 6dy according to the
invention with grarptilepicakgiemiandhoanidoid mritedy melpdiogan Moty Fativgentcomplex
may be detected thraugh a lahel attac to the antj -a.f ' aopein shetgef. [0417] The
immunoassaysaﬂgga%%% iﬁénncoigt?gl gﬁb%itgﬁgr??,’ @p?gag)ﬁ%géasg&ﬁ %&%@J ggtigensl, aéntibodies, or

secondary reagantstion dedestinscibrssheprioteThe optealosel noBBAMIRSBAN A Eolihounds

generally knowg, (9, {jes deiedinilicart ek g Rraeesviadicisaineatiagdolimtacent
luminescent and ¢ omogenic substances including colored partigcflgg suc%fs colloidal gold and latex

beads. Of thesejsualideReis theaNiercs SAFRDESHM e APHGRERNRAINEHR BRI T R % ost

variations. Enzymgreoniugaias: iahels sea-nariviatbposatal toontrestiosnivitg mastlbe avoided or
when quick results are needed. Fluorocluomes,, aItho%%ggle&lgéglega%g%%lﬁagﬁwpment for their use,

provide a very dendridesisciotiiaisading fp prmary T

degeneration, for example age-related macular degeneration; the optic nerve leading
to optic nerve drusen, optic neuropathy and optic neuritis; and the comnea 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 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 AB in the retinal ganglion cell layer of a subject,
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WO 2009/048537PCT/US2008/011491 Antibodies useful in these assays include monoclonal
antibodies, polyclonal antibodies, and affinity purified polyclonal antibodies. 104181 Alternatively, the
antibody may be labelled indirectly by reaction with labelled substances that have an affinity for
itnmunoglob®if 28¢H&dprotein A or G or second antibodies. The antiboByayB&&ugated with a
second substance and detected with a labelled third substance having an affinity for the second
substance conjugated to the antibody. For example, the antibody may be conjugated to biotin and the

antibody-biotin conjugate detected using la id RdinnSLilariisdhg antibody may be
conjugated to B%é‘igﬂ%ﬁmanﬁ%ﬁd%- cggé%qc%%%%a%%ﬁted using Iabellgd anti-hapten

antibody. [0418}sbhiatel ofitrgathelogidilinbnnaraslitiss/ Rhrngesinies disashitie SR RY 451 which
may be employedn ARcaUdReRMIRiNERisRRRL A DaTihiod aBcat ianmiaheido anibodies
or fragments t greot can be accomplished using standard techniques c?raer&%gl .known to those of
ordinary skill irinHbedissTapsE I aEHARYES By SHBAS FEFRIRLH FEHPTS: £F! %?%76 (Clin. Chim.

Acta 70:1-31), a-Schiurssfiniitdih Mo bkl ToirvuHim Actamal nt0). Gdiglmiytechniques
mentioned in the latter are the glutaraldehyde method, the Rerigdq(tse met(f;lcl)n ,Otp%%g@wde method,
and others, all BYR#IdR Wiﬂ%ﬁfﬂb?a?&&%%%ﬁﬂ&geﬁg%n{T X50] Clirent immunoassays utilize a

double antibodymrihatfendetesioditnieasharibsdnissiaditeg antidvaiitnel bt e8tabeled
indirectly by reactiyity with.a second antibody that h aheled with-a detegtabls {gbel. The
second antiboﬁfﬁ’ﬂ%@f@%ﬂﬁtgﬁgitﬁ%r&%e g\éti(ti %rn?igc)nﬁgl%e%;g%fé’ the subject from which the monoclonal
antibody is deriyaenfiorthdrandestsiibdiersion Jdlenathateiicsh2hnarmalitiss BRIRSAYSFREn the labeled,

second antibodé/ is an antii-ﬁﬁgye%? 4 {ibodyale A themonasloval.anihasyisadag usedriftahe assay

described below’fifﬁgifabne IS preterably an antibody-coated bead, p ticularf% ama etignlgead. For

the polyclonal antizodgficitseteempieyied shamberind s 2885 HeABNHIS IR BB 9aDe! 18 preferably a

detectable molqgie,pychAa A aUiAR YR aflneRsaep i eleciiaohatoiding lessoirsubstance
104211 An alternativé double antibody system often referred to as %ast Qrmat sysfems because they

are adapted to ARNIPHSRSIRERS (SRANE SPSENER SFUIR! H5EFTBBY0: CT1US2008/01 1491
analyte, may alga R LAMBIOYEFArNd hgesatpedantiel préegercationtite. offie agate RafidGires high
affinity between the antibody and the analyte. Accordin embodimeptakine.preseant invention,
the presence of thePHRRABIE ‘fﬁ‘ﬁfg}nol tlc?er{é(grﬁ r'(?%%dy %éﬂ)é%g%ﬁgf%g}ntibod_ies, each pgg}fic for amyloid
protein. One of gaitpais-oplantinadiestisr asEmvtof thhiansrias hedwiBair BB %Md the other of

said pair of antibodjes is referred to herein as @ GARIME aNEDeR Y fubdgdnsrelaratafiiody of the
present inventio?flegﬁ%ﬁélﬁesela %%ct}éigtﬂger a (S:aé%tau?e antibody or a detector. a tibodly. The (;ﬁlgg‘oclonal

antibody of the pkssshedrhazcitioricperiatsinh éb@é%i%ﬁ@ﬁ?)‘fmaiﬁ‘bnag@géfo? S eg y, together in
a single assay. One embadimentphina presentjoviaion Dudemisasl {ROeR Wit tretBedsesandwich

method for detecn%lng amyloid protein in a sample of Qiplqaical flui i lyte
(amyloid proteinﬁ@lﬁ%&ﬂﬂe&f%&%@éﬁ’iﬁ@%@?&é@%ﬁﬁ%&& glrgg tﬁ%gglgﬁ@%%}%&s??he capture
antibody being ingyersia¥einmeghilzesk opiBrasntichsieim ondatsatssnauammEiMyould contain a
detectable label, in order to identify the presence of the antibody-analyte sandwich and thus the
presence of the &%@0[0422] Exemplary solid phase substances include, but are not limited to,

micotier plates, legliubes of pOIVEIYLENG: MAGNEN Gy plasHarRilapfobRad cantesicdsgahich are wel
known in the fiel dioimmunoassay and enzyme inununoasgs?g. Mte@oqt%foarﬂ(l:agélgl'&g? antibodies
to solid phases areasiispowelldviasiog toetafiae sRiiROFIHEHEMBIO TSR, a5 umber of porous

material such as {‘9@8%?1{{%&Mgéﬁm&t@&&@sem@i@mﬁmmdmr poroirtepolihers have

been employed as soli supportsé&423] The present invention alsa fasdeaiagnestis kit for
detecting amyloidprérirbie #as ég}cggﬁﬁiz%f}mﬁlsl\l{ﬁ%s}gggg eﬁéé%il%n as defined above.

Moreover, the preseahinvniiantse igapteIheuatiet digmpdetiti, fit avivkischpagiiftiRlY?a composition
as defined above, also comprises a detection r p’gﬁdb?bgyﬁ,@@gi g "diagnostic kit"
refers in general %aﬁﬁya&igéﬁggﬂg‘ﬁﬂ n%va\l/g“ffnn%ﬁg%rr}%%l\ﬁcﬁ% spéci ically, the I;%rer term r(-ffersl, toa
diagnostic kit as gesephaitinZetintainioous) {0424pady BASHBIER SERERGPHBBEEE invention
to provide novel img&g&opg&g&i Izliélgnégz%&{ﬁj{ﬁﬁg%ﬂg@@@&@@gﬂ@ﬁﬁﬁ&i@mwﬁs@med

' g

diseases and corfthtions’ tomprisi ntibodies according to the resegt ingenti 04 59%in to
or a composition or a mixture according to the invention ana as Gescripe
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WO 2009/048537PCT/US2008/011491 irrununoprobes, the antibodies are directly or indirectly
attached to a suitable reporter molecule, e.g., an enzyme or a radionuclide. The test kit includes a
container holding one or more antibodies according to the present invention and instructions for using
the antibodie¥9a" &8t hose of binding to amyloid protein to form an imRfdHBGYIA! ¥hplex and
detecting the formation of the immunological complex such that presence or absence of the
immunological complex correlates with presence or absence of amyloid protein. EXAMPLES Materials

104251 The deyelgpment a0 BLeRAISHOR Al AU IRRREIANEhBRURONYAG bPduchla” C2 (named

"mC2" and hC manized C2 antibody, throughout the application) is described in co-pending
application EPt@8toR0Fhaphbelagiced Bhogsnaksion SRR IIHErmE!H B HHRIEL e by

reference. 104264, Hylridamas erlSiEB LRHS Gehdiie s singon iR IdeneeionR) antiady
ACI01-Ab7C2 (named "mC2" and hC2 for the humanized %ﬁeantib%%é, throughout the %)plication)

were depositeGambracemherPto 3R & depUngin B MSRERiSACHE E BBBHE7S BHCEAYRE Deutsche
Sanunlung von,Milgreergarisbanosn the eltkedus badin k-bDEMA)yivBeaisn ehwetig, dsheroder
Weg 1 B, 38124 Braunschwejg, under the provisions of the Budap ol accession no
DSM ACC275( B 158 g‘%ﬁ%%‘%@ﬁ‘é’%v%’r% rc‘:‘ﬁﬁ‘gf"é ?ﬁ%ﬁ%@@df‘i’tﬁ%%?}%g%%g‘%&n%dium (DMEM)
supplemented wifkulkoYefontaithayihe spiiomeartdediitgdticp (P anitRiHTSaDRBRIHICPAEY isotype of

fhe antibody pradHest uesERered ooyt in R ISP dpRaplanoa canerangiacssay 104261

An ELISA for bindi eta provided a reliable measure of the potency of C2 antibodies.
Positive controtteritienties thelnimanired mogaciongh apEbyduaERd A SICBIRER MR $7801), and standard

Chemicon antibady 1560450t 0, AG0RAPEA? Mer WOLARLHIAATRIEL THIS2RAB4H 11h401 Choice of

human constant regions (0429) As immune system recruitment is not.desir r the clinical antibody
candidate, the bumenisghmenasieapstibedy i PreftA r@é"éWE‘H&?naWégs"ﬁﬂ %ngg'@é&zh%r%’diﬁed to
change Serine gt pRaitioth 298 dmbke hingss|egiantie Bratick: GuyGunSeoPNskbbiganisteibn stabilizes
the interchain disulphide bond and prev the formation qf,,h that geaypoccur in native
human IgG4 préb‘é%ﬂ%ﬁg.“ﬁﬁ‘ec‘éﬁ’?fﬁf@ rénsééﬂj?rsownﬁlﬁﬁ%wg%{a%ﬁgﬁ%% lines will also have the
terminal lysine myn@xesvdicundetaressof umbenRBNEEECRIFbNs HulgG4 Ser-Pro and human

Kappa are given in SEQ ID NO: 17 and 14, respectively. Example 1 Cloning and Sequencing of
Antibody Varialjks®égidmanother aspect of the invention, @ method 1s provided for (%agnosxﬁg 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, such as neuronal
degradation, in a subject comprising detecting the immunospecific binding 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 an epitope of the amyloid
protein in a sample or in situ which includes the steps of: (a) bringing the sample or a
specific body part or body area suspected to contain the amyloid protein into contact
with an antibody according to the invention, which antibody binds a conformational
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 ot 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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[0430] Total RNA was prepared from 3 x 106 hybridoma cells (one T175 flask) using the Qiagen
RNeasy mini kit (Cat No: 74104). RNA was eluted in 504 water and checked on a 1.2% agarose gel.
The conditioned medium from the cells was retained and a sample used for testing in the antibody
activity assay.JGA1H853] and VK cDNAs were prepared using reverse tr‘éﬁgﬁ’ﬁﬁiyg%g]\}\ﬁ% mouse IgG
and x constant region primers. The first strand cDNAs were amplified by PCR using a large set of
signal sequence primers. The amplified DNAs were gel-purified and cloned into the vector pGem(r) T

Easy ('Promegaweer é’sHe%‘{“ij‘sﬂé clones obtained wer sreneshianinsayLeidhe sxpected size by
PCR and the 13 sequéence of selected clones determined by %uto atedff?%lA seqﬂlencing. The
ARdeseriRss

locations of thenethdsléntenbarngnired (RipT g ragiiona! @8 B A EWere determined with

reference to Oté‘h%aﬂgﬂl}%?é’h%%%%ﬁ&m&&mﬁb@dy £993Juddtefronmbensrgotbadntion of Kabat for

antibody variable regions is used throughout this application. hence residue,n r y differ from

the strict Iineaﬁﬂn@gﬁbﬂﬁ%mtﬁl\?ﬂ Ratfe ‘Ere?a%@gé’e‘gl}%egae Zﬁrﬁ}%%cqé%%d sent;ﬁlglﬁsce or mC2 VK is

shown in SEQ NiRMaredfidnehhdrzsiestvety Groah CSE panBravissivoatidiasshetmddetve sequence. A

non-productive aberrant VK sequence that arises from.the hyhr fusien-partner was also found in
S O s TSP T e 2 AEC

a number of cIdhek! @4 productive sequences were isolated. The mC2

S e e ARSE B O o A verigh el B9 anas: talaikdn ey o

2009/048537P 2 single base pair changes in indivi(%ﬁailj cIoneft.gSI;;&mCezs VH B
sequence was foulispsitiontalaof G BEanSHCIRE T ELPAL RS BORRETBAYY

y sequagﬁce, with the

other 3 clones %eﬂ'ﬂgn\égﬁg@tMé)&{&hiﬁs}gd&mﬁ{tﬂ@l&h@taEEBSi@teﬂml'm‘ﬁ MhyBiddutrersdetsdrose as an
artifact of the PCR amplification. A_non-g;?tguc_tiv aberranti\l/F was qlg ¥o) faipeg from the C2
hybridoma andriatkaleisiget abrpEBAIERERMESSE 1BRY T334 51der1o deteérmine which is the -

correct active mga Mkl d¥pra.siIes asiijectiosuientayepamaoeilribes wenigiferis WgBquences,

AF and B, combined with the mC2 VK, tg be tested faor aPLD ARGV ixrdfexample 2
Construction of‘@ﬂ‘?ﬁﬁléhﬁrﬁffftiﬁ?fa%@ﬁe‘% 1%18‘ K ?P&é}%%%ar%%ric antibod |Srt |kt§s ost common form

consists of humaRuseRsiehiegicloadlratiiddyrinsdita ot BnsBAALY RN \AFISRIRSOAE. A chimeric

antibody providgs a.very usefyl tool, firstl firaation that thesarmeab asiablentkgiand have been

identified, secoﬁmﬁq‘%?%g 'asﬂgrcegrli‘tr%lsaa%qéﬂ%%?ﬁin antigen binding as%%ﬁ with tgﬁus%mgheffector

functions and utitidesgribeddemeinsteconeRitgpeb BT EaifPIRIAR L ATATENIZEH 01 engineered

antibody, and alsg may,he ég%qﬁo %Q}’Gﬁﬂ dhesphprevrcoigesiic badyqtireppbogpries of the human
P

. NC. . . .
constant region With reference to thé particular target for the ant . mgric heavy
chain expressiosespasteftorraizin e Ha it SRERHG B AR %#r%@? J(7-iqi¥é%\r/%1kyiable regions
linked to HulgG4,(SerPEadonsiamniHagionair e mapl eesionyiad popdy dok sitprd e Bifsed on pSv2gpt

(Mulligan and Berg, 1980) and includes the ampicillin resj & JR06 91 seirstinadiehacterial cells,
the gpt gene fora8RaGOIP f‘?f‘?ﬂé?%ﬁ%ﬁgﬁ}{ééﬁg %“rﬁfbr{ﬁ?sé%g%y chain inunung Iobuﬁllg enhancer

region, genomiccggqg@nqe)a@mdmmbémnmtmpfé@dm@@ﬁ@%ﬁﬁwwwy@ﬁg@ﬂ HREs. The heavy

chain variable region for expression is j asHndilie Bawmit thrgnsaictdbsénahimeric light
chain vector wa&"eéSNEIEEed %osr?é“’rs‘ii%gl%%éqz&vm |i|gliked toﬁ%uman C }Xi %ﬁ d':onstaalr%t retglié)n in the

expression vectof pSNbidgrotistir BAsemale msOFHESPRLY PRI thd AN iR Tasistance gene for
selection in bacterial cells, the. hya,4aRe:far salgaEemia feaminaliarocedisesvehareirirg@ heavy chain

immunoglobulin en%ancer region, genomic sequence encogding the kap T
increase in the amount of the complex compared to 9 e RAFAVHRRndicates

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 monocional antibody is

produced from mouse antibody ACI-01-Ab7C2, deposited on December 1, 2005, with
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WO 2009/048537PCT/US2008/011491 region gene and including the kappa enhancer and SV40 poly
A sequences. The light chain variable region for expression is inserted as a Hind!!! to BamHI fragment.
[0438] Expression cassettes for the murine C2 VI-! and VK sequences were constructed by addition of
5' flanking seyQ9e¥kHERTding the leader signal peptide, leader intron and™fHEURIRFR Iifiunoglobulin
promoter, and 3' flanking sequence including the splice site and intron sequence, using the vectors
VI-I-PCR1 and VKPCRI as templates (Riechmann et al., 1988). The DNA sequence was confirmed to
be correct for the Wil AN\ Iy the chimeris SxpIesalon vesoimARED UhBAT SRS apid sequences
of the VH and géenes’inthe eprbssmn cassettes are shown in Figures 1 and 2. Example 3
Expression of Grineweis Wesdiend:n WaplcBsifh 24 Beavrsdoncign aaderasoessing BIRYEE| line for
antibody expreggi I,W?@Z%%o a non-immunoglobulin producing mouse myeloma, obtained from the
 European Collection of Animal Cell Cultures, Porton UK (ECACC No 85110503). The heavy and light
chain expressiggsygFtors wentFashan sfantervaitidisOncalisdis precidepdoatemitodignies expressing
the gpt gene were selected in Dulbecco's Modifie%%%%ﬁ's edium {Dchl)Enl\l/ll] ﬁlfggl Q?legteleg with 10%
foetal bovine sBHIEESF Bl GRS ARIRTEAETRY Ry MmIxantnine. Tramstected cell
clones were scipenaddobpliacvistisngtdn partiaritiigdysoyititdSAthoanhylimdrberelit lines secreting
antibody were expanded and the highest produceys selecte Ins]iguid nitrogen. The
best producing "ITR%@%&&SEH%&&E?(SS’% \%/%Srlen%%ggﬁgé ?%?’h%&j{ligrﬁ%%sgﬁgg%u%‘with only 5% FBS.
Chimeric antibediesnabdegpatified, isingubjuscpition] il prosBusgMas PIHEW AL & HPEESn was
determined by ELISA for hum i ' Talalel M&9ehBYnSOS-PAGE.
3.2 Transient eg)glr%\gé?gr? Sﬁ%%‘r%g‘%‘ grﬁtﬁ)o esﬁ)%gﬁm o8 %@\gﬁi@{ﬁ%ﬁﬁ of the diff]ererit

chimeric antibowesseindhemethodmremsarinesi4e) PSEEREs ARk QUM SRTRCGN M ILS el

supernatant confaining, LecamPinaRiAMIRIM I festindintdieomact Witheditawiibedpression cassettes
were WO 2009/048537PCT/US2008/011491 transferred o ﬁ¥e?c§§é]s bé%ggt%n eﬁf:[%Néga knvitrogen)
for transient ex@%@%?%h%?@ﬁ%?ﬁ%%}m A 3% constant region. The light
chain vector inclydssie Sumandanparaonsiost, rgieompotitinf ¥idimrandcardina b tBewere
transfected with mC2 VK into huma bryonic kidney.(HEK 2 ith £t W’ne 2000
reagent (Invitrod&{FEQRRaRd iﬁ%%%}"g%%g?&%{b ghfﬁgé apnr{l)lggc Iﬁéﬁ%%ﬁ%ﬂgﬁggfnﬁ%%ufactu rer.
Conditioned megtistginyes hidswespetefentibodiisBhiad todfe pmaleifertnn IO ERBUNt of antibody
produced was determined. by ELISA fqr aeilleleTo\VA AnOribiiy ebepteneric C2
Antibodies 4.1 A%’ﬁ’\l/ﬁ?(%(f%ﬁ%{mcgﬁ} S@’é’%?ﬂ%%gégp%duced by tﬁﬁ%ﬂﬁ{tﬁt}rangg{:ﬂ n 3&411 Samples
of conditioned niikametating thermiessnecersibeenss Rit B RABRRHSA SHIRSA AR BS dies were tested
in the ELISA foréi’%’?&k@gépz{%@}{&igf%ﬁ{ﬁoﬁﬁréﬁﬁ|¥§ tleaslyincieardifat théyGRarvet A®ajs the correct
i

sequence. The /C2 VK chimeric antibody binds well in the.assay, but \{H B/C2 Vic
does not show ay (heemepaiiag heameyrhAldbA %@Bﬁﬁﬁﬁglfgﬁ%})&%rﬁ%g y ﬁ%\?%le%, good binding,
but binding by thgpurifigstepusinméaaihadwaupmiettvasiopieitommatdbto noeaat a different

secondary antibody was employed for the muyine, antibogi ' mouse.constaphrggions
compared to théﬁﬂﬁﬂ%Yﬂ%%rfﬂ&f&f@%téﬂm?ﬁL%elﬁ%%%% gﬁeﬁﬁgﬁs%@%regults are not directly

comparable. Coggitigpesssepmédwiitopattiviogizdhpbridonatitiesshangesonthe 3168 o H5oaSRabult in the
assay. 4.2 ACtlvgys(t)eer,ugggxl'teagu ar}ir}pgsqgc%%eg%ﬁtﬂ?gﬁ??loid-beta-reiated pathological

abnormalities/changes in the tissues of the visual system. Ina 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 und
Zellkulturen GmbH (DSMZ) in Braunsweig, Mascheroder Weg 1 B, 38124
Braunschweig, under accession number DSM ACC27 50.
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104421 The two different C2 chimeric antibodies were purified from stable NSO cell lines as described
and tested using the Arnyloid Beta ELISA. The results obtained are in accordance with the results
obtained with transiently expressed antibody. The C2 ChVH AF/ChVIC antibody binds well in the
ELISA and thOC2E#IB/ChVK antibody does not bind at all. Example B{3&sigit8 timanized C2
Antibody Genes 104431 The mC2 VH and Vic amino acid sequences were compared to rodent
antibody VH and VK sequences in the NCBI and Kabat databases. WO

2009/048537P, S20081011491 5.1 Li Akl | \Qp J044ddaThe Saseshatch mouse
germ line genéﬁ%‘%cﬁfw1%%6[3%%%%%@%%%%{5%%%!, 1999). Oﬁy two §1mino acids -

differ from thisrgeronsivensspforud;j¢ns eiog fteateditith cohRImacicaL AP SAtibodies with similar,

but not identica| ¢ ahbane s idantiedbeiRip?a3athplieaticapéciiiL 3, but the
CDRL1 of mC%cscz’g&rinﬁg?g %g Gﬁq{%&w’ m%%ﬁ\?/{K cQan bf%ssigné?to Kabat %ﬁgﬁﬁgp VKII. Position 87
ating t

of MC2 VK is oedirartioahaii aromsisRestisk &0 CORTATH A% ATHAM BT “hat this framework

residue may beimpREaHtLRLERDLHrAatYEY noatpatiSantibiibyh iradige amyifseciikneBruences
shows that genes from subgroup VKII are tffe besﬁ&émat%:h foar rgt(rllzogikg (nCQ)érggﬁlng,Q%). Sequence
DPK15 togeth&iaitAeRbantRedY 9 BEHPIR RS S8l el T Brovide the acceptor framework

sequences for HagohdifEA0i BesiWEn{idA4nE Eodustrilred hizeth)hidopnsivedy hiafe dLeRiioel. C2HUVKL:

- consists of mC2 VK CDRs with framewaorks from DPK. 15 and hiimam Jinifovehrings % 3 and 4
murine residuegfﬁla?/mg}&gﬁ?}gmag}g%ofﬁg rglr%gt\llvori ﬁ%ositions 45 o#ig? or both, Residue 45 may

be involved in Suppartifgrinscbogimiretiplexfiidaning RedumeirnilReamRurAdREifbface of the

VH and VK domains. Therefor ' eredtiah ionhrndenaateahplieiibedy binding.
[0446] The posﬁ?glréegh[?iﬁgﬁglégﬁl%z}t{ﬁg}\%%zﬁg%%de in the light chain rgm woé{g {,‘?9}% s are
shown in Tablethe pressnasan cbseneeios HoRIFiPENSER S fPHIBENK BEqUERCE, and with

DPK15 and human b 5,2, bisawrh aibiaratie iaaimé@iddll tomplasbsfarated sfiousrsgerm line gene
to mC2 VE1 AF Is VH7183, Locus AF120466, (L.andon eta!t 2 &%)in"rrnﬁn%? %Tié&lﬁ is,shown in Figure
3. Nine amino adfithe RFRFRBm ARSI A SRR R being ocate(gg\%lthin CéDRZ. Mature

murine antibodiggwithsicanticabes;ssnmikara(hiph pesidtiel dif erestyeSRIIVEt Nl seamPEDR2 (one

residue different) are found, bug none with all.three C }Q&YEL@%&PM A i3 of mC2
antibody is unuétfﬁfﬁl/‘%rk?é o %i’r‘u’é’% Sﬁlélﬁwi}ggar%?s%ues. However, oth&gﬂamibod' s are found in

the database wigheGEiR Jsahétistenitd G108 ¥ FuxHoehnset aaepfed dssrabed MiBHroth MuvHIID.

Residue 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.

[0310] In another aspect of the invention a method is provided for retaining or
decreasing ocular pressure in the eyes of a subject, specifically 2 mammal, more
specifically a human suffering from 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, 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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WO 2009/048537PCT/US2008/011491 47 of mC2 VH is L rather than the more common W, and
residue 94 is S rather than the normal R, indicating that these framework residues may be important

for antibody activity. Comparison with human germ line VH sequences shows that (]r;qenes from
subgroup VHYP 24¢9448582st match for mC2 VH. Sequence DP54 togetheF WHtE N J region
HuJH6 was selected to provide the acceptor framework sequences for the humanized VH. 10448I Four
humanized VH sequences were designed. C2HuVH1 consists of mC2 VH AF CDRs with frameworks
from DP54 and HuJHG..In versions Zi%and mudne rasidyes have haen ddbelituigd in the framework
at positions 4781963 rt%%ﬁ‘{?ﬁgé}l‘ e 471 ramevx_/orT( 2 ng’akes contact both with the CDRs and with
the VK domaimnReisictherfdenry He iontohrsavinlcelipaior@anonanrisabSrorae e85 ! Therefore
these residues, Ty BeLHHISRPLAAINIERARES BeaR RAMKP 1 bddal A4 IIDbR; pmeitians and changes

that have been made in eavy chain framework regions are shown in Table 7. Example 6

Construction ofektlingsnipatamapiiry damssatioasod WE%G%H%?%I@?%%?% SW&fe constructed
by the method of overappinG RERHRIMBINGSimdbe exdirpssioptiasastidsuaniptthimeric antibody,

C2 ChVH AF and C2 ChVic,, were used as templates for mut sis of L med%g{egions to the
required sequerErpatistanst ?ﬁﬂfa@‘iémespﬁﬂ‘% %mwﬁé@%ﬁgﬁgﬁﬁﬁﬁﬁﬁsmg the regions to be

altered. The hymapizeeY hantiddRRrasioadmassationsbradibody wedd g MEPUT 19 and the

entire DNA sequence was firmed to be corr Niand Vit hepadifiast haevy and light
chain V- regio%&ﬁ’é@%@?@c@(ﬁg@ rg’flr?rf)ab 911zilés%ﬁl?ng Ilﬁeto BamHI e%%esrgion cassettes. These

were transferragigathiece xprassianhvatibes pis vopsiard BV MAPTERRED 4 Ser-pro or
Ic constant regipns respectivel for iRaHE BRIk EekAmgRhe: Mildcsegisénmenwas
confirmed to bé?%ors‘rg%‘f cr)'rilt)\r%gé&bgr%afr)ﬁgg? iclﬁﬁ;m}ld VK in the exp ess'c%n%ecti)rg. \é\{?
2009/048537PGid 28100816 GrobHERFMS in Braasyris M4 o Entibodiee 7.1 Expression in
siable cell ””esépa 13, Tbs hymanizedhanvnass g chatrpespression vectors were co-transfected

into NSO cells by electropotation, as for the expression of chimeric antibodies. Antibody producing cell

lines were selected and expanded and humaniﬁg@w purified, exactly as for the chimeric
antibody. The purified antibodies were analyzed by SDS-PAGE. 7.2 Transient expression of

humanized antipngigs e} iRitesting pddhadifferensintmanizédevtiname VK constructs,
the C2 humaniz&%qﬁ-{ ﬁ%@%&x@@%n cassg%s ere glso transfeggggi 1o ;mgng%%gggs for transient

expression destniprlianzssiscnd e HRERSUPABTAR AR Ve LIRERICHS Were co-transfected with
the chimeric Ozi}éﬁegmrbgd_@goobﬁ@% cells. Similarly, the four humanized C2 VH constructs were
co-transfected with the'chimeric C2 Vic construct into 1-1E1C293 cells. Conditioned medium was
harvested from pglig jhreacieyaater teaisfattithe” BhesahbriningFa 6586y BrodiRet"% 85 determined

by ELISA more” and include the plural unless the context is inappropriate.

[0313] The language “diseases and disorders which are caused by or associated with
amyloid or amyloid-like proteins™ includes, but is not limited to, diseases and
disorders caused by the presence or activity of amyloid-like proteins in MONOMeric,
fibril, or polymeric state, or any combination of the three. Such diseases and
disorders include, but are not limited to, 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 abnormalities/changes in the tissues of the visual system, such as, for
example, neuronal degradation. Said pathological abnormalities may oceur, fér
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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for human IgGic antibody. Example 8 Activity of Humanized C2 Antibodies 8.1 Activity of humanized
C2 antibodies produced by transient transfection 104531 Samples of conditioned medium from the
transient transfection were tested in the Amyloid Beta ELISA. The results obtained clearly indicate that
the humanizB@V#%stfucts C2 HuVH AF versions 2 and 4 are function®f WHEHE6HEMed with the
chimeric 02 kappa chain, and are comparable to the chimeric 02 antibody in the assay. In contrast, the
antibodies containing 02 HuVH AF versions 1 and 3 combined with the chimeric 02 kappa chain show
no binding at all in, the assay. This indie ADSE LS eapautiRgur@sidue at position 94 is
essential for af%ﬁ&cayeasgﬁ\%.r tl&lé%%@?ﬁéﬁ%ﬂﬁtﬁ%ﬁﬁéz hea\L/)fl/:_i chain ?ﬁ%%)ined with the

|

C .
four humanizede@émappn, SoreneraplenesvilptrdsaasHiendgetRRTbAmITIE RPN T Nentibody, in the
ELISA, WO 2008 SRR IMSAAREOA B P Sk it e comnizaeh Bagantiodies
104541 Eight different humanized C2 antibodies comprising all combinations of two humanized heavy
chains and foulaﬁméﬂhn’ght chains were purified from stable NSO cell lines as described and
tested using the Amyloid Beta ELJSA (Figure 4). [04551 -The.r igined clearly indicate that C2
HuVH4 antibod 4 HerfORrABEtEsr RFH éjlssg%?/c%haa%%oﬁlftﬁ?um%&%grtﬂt%g%;es. Of the C2 fluvVH2 antibodies,
C2 HuVH2/HuYiesnshnues tahestibihditigsantivithebasuisistepprostiswady SmtotBd compared
to the chimeric contr. tib 2 ChVITAR/GRVK, Gid ddiigdd svitedi activibf indeuwuto five fold
reduced compéf@gl% fﬁgaéégrﬁ%% %elzo\g?%\?%es of the antjbo’gi%g-'comprising C2HuVH4 with the four
different humanizteiijghtichsifsr axempielaeuToneidgaredeieny s dp SRR R 2HUVHA/HUVKIand
all four antibodies are ¢lose tadhe coutinl Mumens-anibndiindhsnansipoEisamplaiddonifications to
CDFtL2 9.1 Deg’aﬂrﬂbaf?tgcﬁeg%n with modified CDR 2 (O456%As ﬁoéeden bt%\éeésn(g?ﬁye%ggbodies share
the same CDR heusenpl dazedarions fRPmey 96SiHe B rXaMBGaN FH1ES 08cii6d 10 test whether CDRL2

could be modifigﬁg@g%@%p&gmwe@mwlmﬁwdywm FivesicorlsambatigBdsubstitutions

were selected: R for K at position 50 and S for N.at position 53, The. twe altemngtive,fAR42 sequences
are therefore "FRESMAGISNE1§adRELQ SlRecoR IS lvev%sriee?n(lz%%%%eﬁnto the murin_e%K sequence

with no other chrggagoASIBGANGReatihgeacik Smkpdesivele setinprigadias i eRBREYion of

modified CDRL2 antibodg
refinal degen

degeneration; the optic nerve leading to optic nerve drusen, optic neuropathy and

eration and macular degeneration, for example age-related macular

optic neuritis; and the cornea leading to lattice dystrophy.

[0315] The term “amyloidosis” refers to a group of diseases and disorders
associated with amyloid plaque formation including, but not limited to, secondary
amyloidosis and age-related amyloidosis such as diseases including, but not limited
to, neurological disorders such as Alzheimer’s Disease (AD), including diseases or
conditions characterized by a loss of cognitive memory capacity such as, for example,
mild cognitive impairment (MCI), 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), 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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104571 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
02 Vp vector into HEK293 cells. Conditioned medium was harvested from cells three days after

transfection. WRSUMYEHT of antibody produced was determined by ELISAfor PR 1HEX antibodly.
9.3 Activity of C2 antibody with modified CDRL2 10458] Samples of conditioned medium from the
transient transfection of mC2 Vics with modified CDRL2 combined with mC2 VH were tested in the

Amyloid Beta ELISA (Figuie Sh-Beik eavisd and ibeaiis mniiRerissaiesniafie to the chimeric

C2 antibody, i dicat! g that the individual' modifications tonDR[.Z chosen do not markedly affect the
activity of the andbetithervirabeersr exdingle ot debsindhs a9 F 88§ the binding

specificity and tﬁ@‘@g%%{?ﬂ@!&%a(@@é—@&ﬁ@ﬂagﬁé RhieliGH#Ao)ansabt s nizesaantipdies (HAKL;
H4K4), BIACORE.RTM. analysis was performed usin arng)/Ioiq eta 1-412?r1%i|on%neés and fibers as
antigen immobsiRpesitinnienisrerhs I8 AREREHANITRERIOS S LY AR E5AR The refractive

index at the supass lRyRReRABNIN NGl thecaetibadynfthexantideagerrmiotif reatdarthe layer. Binding

is detected by surface plasmon resonance (SPR) of Jaser light refracting fr yifpce. Analysis of
the signal kineflE&BAFHR 8%?’?6{}%%%%31%3%? é‘r?rﬁ%%léﬂl%eélﬁ/\%gg %%B[r%égglc%ic and specific

interaction. Theginesninaian chaotinedjeadig tedstietiysaopieyof 0.05 gM to 1.0 p.M. Table
1:Binding specificity and affinity of mouse (ACI-Ol-Ab-]-CZ) chimeric (AF) and humanized antibodies
(H4K1; H4K4) {83 Ehy Bl batas deterioed vt deieriedb @p Mo BEEIRAISHT I8 XRA8Fbmers Ica(1/Ms)

Ps)1CD (M) F'p@cﬁ%l&%&%%e'&g/&) %WM)J&@ molecules such as immunochemical or

histological methods and refer to qualitatively or quantitatively determining the

presence or concentration of the biomolecule under investigation.

[6317] The phrase “Polymeric soluble amyloid” refers to multiple aggregated
monomers of amyloid peptides, or of amyloid-like peptides, or of modified or
truncated amyloid peptides or of other derivates of amyloid peptides forming
oligomeric or polymeric structures which are soluble in the mammalian or human
body more particularly in the brain, but particularly to multiple aggregated monomers
of amyloid 8 (AB) or of modified or truncated amyloid 8 (AS) peptides or of
derivatives thereof, which are soluble in the mammalian or human body more

particularly in the brain.

[0318]  The term “Amyloid 8, A or f-amyloid” is an art recognized term and
refers to amyloid 8 proteins and peptides, amyloid @ precursor protein (APP), as well
as modifications, fragments and any functional equivalents thereof. In particular, by
amyloid § 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, AB).1s, AB139, AB1ao , ABrai Abia
and ABy43 .

[6319] 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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1.8E+04 2.7E-031.5E-07 2.4E+04 9.9E-044.1E-08 chimeric AF 4.7E+04
9.5E-042E-085.1E+043.3E-046.5E-09 humanized H4K15.0E+049.5E-041.9E-08
4.9E+042.3E-044.7E-09 humanized H4K42.5E+044.4E-041.8E-081.3E+053,0E-042.3E-09 WO
2000/04853 PHEXYEBHH8/011491 Example 11 Immunhistochemical Bin8ingREEEP1 Human brain
sections [0460] Brains from healthy, non-demented pre-AD and AD patients were obtained from the
Universitatsklinik in Bonn after ethical approval. Brains were fixed in formaldehyde and the

hippocampus gggi%i’{’g,?}%%%hm@ﬁ% srresdaiin maedbrsonth beAnMeaives waoRlBwith a
microtome. Paraffin sections were stored at RT until use. Fog)fresh material, 5 urn cryosections were
cut with a cryceeatidesrectise ety BEBRII AT PIffhunohistochemistry [0461] Paraffin

sections were deparaffinized and rehydrated by bathing slides in xylene foll ‘f"?ﬁ“éy Q% ethanol,
90% ethanol am?%%%l’hé’?ﬁ:w@a&gv}%mﬁ%\} so%lggfré%ggc eyé% #‘.’%?ﬁéﬁcu ation in 109%H202,
10% methanoldsmyairhtdwiigerhieiiensthvaily obtaimed by incubating the slides in 100% formic acid for

3 minutes. After 3 washes in Tris buffered saline (TSS,”pH 7.55, non-specific labeling,was blocked by a
2 hour incubati®axtf th@telitessiatibe &S ARr (atbediatos FRETEEE ATRPRERHHL ST ashes in

TBS) blocking of £ndodanq 3&‘@&?&#%&Mﬁ%&%@m@&m@@é&g@ﬂ@mwﬁs&mm% IgG
(Biomeda) and incubating slides in humid chambers overnight at RT. After anoth

primary humarkeeiaenjEsEscPRIEBHIAS HBRRHBIHE SHERSSSHIE ABBAIEN ARG e hours at R

Following washjgg,.aalkalipeiphasiipssstdabsiesissdondanicantidhaanrig: a binding
site that specifically binds an antigen. An immunoglobulin is a protein comprising one
or more polypeptides substantially encoded by the immunoglobulin kappa and
lambda, alpha, gamma, delta, epsilon and mu constant region genes, as well as myriad
immunoglobulin variable region genes. Light chains are classified as either kappa or
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in
turn define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively.
Also subclasses of the heavy chain are known. For example, IgG heavy chains in
humans can be any of IgG1, 1gG2, IgG3 and IgG4 subclass. The immunoglobulin
according to the invention can be of any class (IgG, IgM, IgD, IgE, IgA and IgY) or
subclass (IgG1, 1gG2, IgG3, 1gG4, 1gAl and IgA2) of immunogiobulin molecule.

[0322] As used herein, the expression “specifically binds” in reference to an
antibody means that the antibody binds to its target antigen with greater affinity that it
does to a structurally different antigen(s).

[0323] A typical immunoglobulin structural unit is known to comprise a tetramer.
Each tetramer is composed of two identical pairs of polypeptide chains, each pair
having one “light” (about 25 kD) and one _“heavy” chain (about 50-70 kD). The N-
terminus 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 2 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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(Sigma) was added to the slides and incubated for 2 hours at RT. After washing, slides were
developed with Liquid permanent Red (Dalcocytomation) washed with water and air-dried before
mounting with permanent mounting media (corbitbalsam). 104621 Cryosection were fixed in methanol
for 30 minut&ECAWBEEIHd background decreased by adding H202 to the” ETHHER A o 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 t me sialoi GARLH S @3rabe ahabafoREdist. [0463]
Sections Wereq-lén it e%"\}\%t%r% e??fagﬁ,ﬁ%ﬁ’?ﬁo%%fﬁ and photograg%hiusi 5.a L%ica DC500
camera and LalaeQFidRardisufalebaoshrdhe G484k BERDIREGHISSHMRY cgﬂ%ﬂ&?gb%led plaques of

brains from AR diseaseynafients (Figria &k Bape fifivsaranebouat aihogits Fate)lakdeten. Moreover,
diffuse plaques in non -demented pre-AD patients could also. e d egtgd by the A8 Geantibodies.
%1)6% al aggy it Wi

Amyloid in cerBieAERYIRPBIE AR {EOARPARRIGIS SN h antibodies and some staining of
neurons Whichtﬁ@q,y,@(grf@ggﬂMépﬁﬁﬁm@kubaﬂmmmﬂ)gm%lEoweﬂeefediwméb@ﬂﬂn@\ﬁas seen on
control brains from _healthy patient. Plaques could pe dete IR segHARSRERfkeated with
formic acid bul(h%gB)afﬁﬁ@%é‘?gcf%%ggeﬁ?flﬁg?gfﬁﬁos&e% i%ﬁti%?m ou?formi():S acid pretreatment and on

cryosections fixgdhsdyatanaks Bredefinedriratstibs @f bediigasianaeben prai ettt sections and

the mouse antihody did not stain gither paraffi g ohiueanbmirsnihbitediations: A =
binding chimer%lﬁnﬁﬂgﬁpf&g%egfgﬁg a(nrﬁ{%%gg@lﬁ I%%/B%;&r%%nding ch'!rq?eric §ntibo B (IgG4)

(MC2VHB) C mbindéitydnehearicadly anbipotilizingcecqgbina Ry RBSuse™=ACT-01-Ab-C2
mouse antibody ﬁ%@%@%@é&%ﬁm@e nadioaed Mmeep Apyleid kitterspididckionlifibation of
Conformation of 41- ib€rs and Initiation of Disaggregation after Bint in igg mg By aitibody [0465]
In order to evalmtéﬁh@imﬁﬁh%ﬁﬁmﬁﬁ%ﬁﬁﬂﬁ ‘#?,E PaBidio tisaggregaté preformed
beta-amyloid (A¢3142) ihersd heastmbeatheamiptiisniogfcEhioflavin-T (Th-T) fluorescent assay was

performed measuring disaggregation and solid-state Nuclear Magnetic Resonance (NMR) of U-13C
Tyrosinel 0 andyssiel 2alalieigidsA hadintendeptiddintiaeRshRs SESmISEFHARYSANSRIEh (Figure 7A).

The mC2 antibody solubilised 35.4% of,the ]S s dAddhidd finslsenslsimelameously induced a
shift in seconddﬁ?]é’gﬁﬁ'ﬁﬂ%‘f%ﬂa?r%nrﬁ ogtlgséﬁe@{ to random coiled. The reduction i th?r)l%pulation of

the beta sheet eosferfiatiminitheds dpoument BumAtced FBIPRISS FBIAY 813505 2N Is therefore in

close agreeme V\{itgﬁtl%at ﬁﬁgﬁgtﬂg@gé{“%mgﬁﬁhe}tassatpdﬁigkmevﬁ&)nﬂ'm? data indi_cate
that the binding of the m ntibody initiates a transmot?n ftpi?‘?cipa dar Qgtﬁzr@rmgggotentlally
causes a destalidadiosepirsied St rad e RADaF A dAGESment Of the beta sheets affecting a break

of elongated fibgrs)info sthaliRsfEeamems dbadRanigubaioxgepsioddibrBineRdFRIRRRY of mC2
antibody binding fragments of any of the antibodies and fragments mentioned above.

{0326] These active fragments can be derived from an antibody of the present

invention by a number of techniques. For example, monoclonal antibodies can be

cleaved with an enzyme, such as pepsin, and subjected to HPLC gel filtration. The

appropriate fraction containing Fab fragments can then be collected and concentrated
by membrane filtration and the like. For further description of general techniques for
the isolation of active fragments of antibodies, see for example, Khaw, B. A etal. 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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[0466] Since it is well known in the scientific literature that a proportion of the antibody-antigen binding
energy can be used for energy-dependent modification of the conformation of an antigen (Blond and
Goldberg, 1987), a comparison experiment of the binding affinity of the C2 antibody to the whole
A(31_42 pro¥h2as0e8sa’smaller, nine amino acid long, peptide comprisif§ THE 2GS epitope was
performed (Figure 8). For this comparison the affinities of the humanized antibody C2 were analyzed
by ELISA using biotinylated peptides covering the complete amino-acid sequence of the C2's epitope
(produced by Mimotopes and, purchased.fram. ANA Trading S oH mplete
A(31-42 peptidﬁﬁ%@%‘f?‘fﬁéﬁ%@g SV%hSal o%rjl‘éegl%%o‘??iﬁé] %g?ﬁ%%}agn% %?%&Qr%{%%ﬂﬂl%%otopes)
instructions. A¥HeMbhsteasditiar FigicerBaybe Eabtesssdiommribodyipirrid inalndirge\ido g her affinity
to the peptide gomprising its specific.epi ' iqds:13- - than to the
whole A(3 1-42Q§F6 eclﬂc.ﬂl?%ss?ﬁ‘g%% ’?eeﬁ%p%%ltée%rﬁt{r%qgg %I;]f)% gg}\bg%%%g%l%%né%%rﬂgyﬁggggy was used
for the energy%@ﬁﬁuﬁtﬂngetrdnélﬁﬁﬁ)d?m%@e&%éfﬁ‘éo%ﬁn%ﬁéﬁ@f?ﬁ§3ar2’y{6\8‘ #&in to present

the antigen in meé%ﬁ&;ﬂpéﬂiﬂ%ﬁﬁ@ﬁhf&rdﬁﬁaﬁ %@@mjmrafé{ﬁi&aﬁiﬂ&@fﬁimme affinity of
i

the antibody is lower for the native (the whole amyloid protein) than foni‘,the ii% ed subunit. Table 2

WO 2009/048387pPrlvREspHide freinsdiom,amipibady PHERROB IR A MATE B 6 the aggregation
of amyloid beta,#114219aRidaHR4GTn S RYal saiethe alliityohiheshnilaatizhd sinttthunofiaramyloid beta
monoclonal antibody hC2 to mediate anti-aggregatjng and_ ¢ r in t loid beta (AM
a thioflavin T sHRESFEMIB éﬁ%e%%’s%% \}?ags geg%cr)ir{nqkpgﬁghééjgyi%q? ’I%%%t%ﬁ‘g)ngo ﬁggrgékg’aé?%n Assay

104681 ATLL-4e, Iaphiied BONHRUAS ASERNS I BN PN AHOSAISRRIGRADRIAFIP) [0 1 mM. The

peptide solutio sonicated for I5 min at room temperature, agitated overnight, and aliquots made

into non-silicorpasitipitieiremtizsgdindiag. The atigenhiadhgsits ioraehiy e &idam of argon.

The resulting PeRe Umas KeHHTVAAERQriO rpaRG siRcadaly GO0 gt (0469] To assay
for the antibody-mediated inhibition of A131-42 aggregation, the_lﬁ”@égantibodg wa[s}%ge-diluted in PBS
and an assay s8Hifion Tenatiingvrarrhisrrsip R rrpaRshibiRaL! T FEAoR-siliconized incubation
tube: 3.3 or 0.3 Pisdiluinst ARt EOANchiaftaviteieatirty de@indfingdBo2e5 DMSO.

Therefore the final molar ratios of antiborg to A01-42 were 1.1 {1&1:1 .tﬁ%grﬁpg@ﬁeagontrol
solutions were SHESHUFBATS LTRSS ﬁ%%%rﬂ?é%ﬁ%%% a é)é? or 2% Ins at 37C, and the

spectrofluorescepgneireiativgiftior¢BReNCcEn unitatiBddy)mekumhite sixerttic s irrbRUR B8RNell plates
(Perkin-Elmer) op g.Perkin-E r n erirpliuoreseasnee was then
S SR ebRE VEGRIhapeRalupiamet TR a8

measured and dyegation caltula below. 13.2 Disagrtregation Assay [0470] To
assay for antibadeavgdiaieiSBrEHRBA anbHCRRT:amdispored 19la8 Y600 SR Reight

AIS1-42, prepaig 5 Raclia B 1A% AR R 6 diid ik ol pioran THRMES and i PBS.
This solution was then allowed t0 aggregate at 37C for 24 his after which tﬂgéﬂ@w{i}? were added:

3.3 or 0.33 AM graining diterthsesdoreaeprawyinn BRLA A ST PREHERITT & Motar ratio of 1:10 and

1:100 antibody $g:AadsAdd Bl Sakkivanesithes ingubated fehebidtiopalt2 pdvkeat 37C. The
spectrofluorescence was then measured and % disaggyegation calculated as described below. WO
2009/048537 P G315 2006 0dehioy oF 3t Bateolketio mefodrs]imnpsitinier aufireduihsn BrkFSHygregation

s expressed asmean o6 innibiion of dRAGRI LAY RRRASILGH ISiBAARkRTERL cfdhe mean (SEM)
according to the]}%ﬁgwmg tation: _ o

example, antibody CDRs may be identified as the hypervariable regions originally

defined by Kabat et al. (see, “Sequences of Proteins of Immunological Interest,” E.

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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% InhibitionRFL(._19.122 csample with 142 -RFU amm le without 1-42) 100% (RF) of pos contr.! -
RFU of neg contrl) 13.4 Result 13.4.1 Inhibition of,401-42 aggregation [04721 Inhibition of Agl -42
aggregatlon using the hC2 antibody is shown in Table 3 and Figure 11. At an antibody to A01-42 molar
ratio of 1:100MASHMILIGEN averaged 30% (2 independent experiments), WhEERE5{0414%3 0 molar ratio
the inhibition was 80% (2 independent experiments; see Table 3). Table 3. hC2-mediated inhibition of
A/31-42 aggregation at a 1:100 and 1:10 antibody to A/31-42 molar ratios. Antibody Molar ratio

(antibody to A%g't%}a %n]clqgtil'er%\geg %szug’gocgdér‘&(})(ﬂcﬁgcﬂla?“g Kom antibody modeling software
(now Accelrys) or the “contact definition” of CDRs by Macallum et al,, (“Antibody-
antigen interactions: contact analysis and binding site topography,” J. Mol. Biol. 1996
Oct 11;262(5):732-45). The following chart identifies CDRs based upon various

known definitions.

Loop Kabat AbM Chothia Contact

L1 124 --134 L124--134 L24--1L34 L30--L36
L2 L50--1L56  L50--L56  L50--L56 LA46 -- L55
L3 189--197 L89--L97  L89--L197 L89 -- L96
H1 H3l -- H35B H26-- H35B H26 -- H32..34 H30--H35B
(Kabat Numbering). '

H1 H31--H35 H26--H35 H26--H32 H30 -- H35
(Chothia Numbering) '

H2 H50--H65 HSO--HS58  HS52--H56 H47 -- H58
H3 HOS -- H102 H95--H102 H9S--H102  H93 --H101

[0330] General guidelines by which one may identify the CDRs in an antibody from

sequence alone are as follows:
LCDR1:

Start - Approximately residue 24.

Residue before is always a Cys.

Residue after is always a Trp. Typically TRP is followed with TYR-GLN, 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 [LE-TYR, but also may be VAL-TYR, ILE-LYS, or
ILE-PHE.
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13_.4.2 Disaggrega_ltion o_f pre-aggregated A131-42 104731 Disaggyegation of pre-aggregated A31-42
u'.smg the hQZ antlbody is shown in Table 4 and Figure 12. At an antibody to A01-42 molar ratio of
1:100 the disaggregation averaged 24%, whereas at a 1:10 molar ratio the disaggregation was 32% (3

independenteRBBHHEAK; see Table 4). Table 4. hC2-mediated disaggreBalidii Bt Hdgregated
Abl-42 at a 1:100 and 1:10 antibody to A/31-42 molar ratios. Antibody Molar ratio (antibody to
A(31-42) 1:100 1:10 WO 2009/048537PCT/US2008/011491 hC2 23.9 4.4% 31.9 3.5%

Length is generally 7 residues.

LCDR3:
Start - generally 33 residues after end of L2.
Residue before is a Cys.
Sequence after is PHE-GLY-X-GLY.
Length is 7 to 11 residues.

HCDR1:

!

Start at approximately residue 26 (four residues after 2 CYS) {Chothia / AbM

definition] Kabat definition starts 5 residues later.
Sequence before is CYS-X-X-X.

Residues after is a TRP, typically followed by VAL, but also followed by ILE, or
ALA. '

Length is 10 to 12 residues under AbM definition while Chothia definition excludes

the last 4 residues.
HCDR2Z:
Start 15 residues after the end of Kabat /AbM definition of CDR-H1.

Sequence before typically LEU-GLU-TRP-ILE-GLY (SEQ ID NO. 1), but a number

of variations are possible.
Sequence after is LYS/ARG-LEU/ ILE/VAL/PHE/THR/ALA-THR/SER/ILE/ALA

Length is 16 to 19 residues under Kabat definition (AbM definition ends 7 residues

earlier).

HCDR3:
Start —33 residues after end of CDR-H2 {two residﬁes 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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104741 Using the thioflavin T assay, the bi-functional properties of the anti-AP humanized antibody
hC2 can b.e demonstrated, namely to inhibit the aggregation of A131-42 into pathogenic protofibrillar
conformqtlon and in addition to disaggregate preformed Af11-42 protofibrils. hC2 inhibited Agi -42
aggregation BP0 UEHA antibody to A(31-42 molar ratio of 1:10. The atfity/BF €84 Isaggregate
pre-aggregated protofibrils of Ai31-42 at a 1:10 molar ratio was shown to be 32%. Example 14
Conformation-specific binding of mC2 to different classes of Amyloid Protein [0475] In order to.

evaluate the specificity.of mC2 1o different. ized: id: j '
polymeric s.olu%%%id Tijiliited jr%ilr%/ o%?eaaﬁﬁgf A%:%z%%%%éé%%g%ggﬁég a Hgtsr%%r;)%@(rar:gr’ic
beta-amyloid wassplerfoerGBR¢Figtirewihrieronakeunere pifdha rombiupedig 1Y BEXRBIfied method

published by Ké%n I ' j ' i
whereas fil_:)ers wgrégf%g%%%e%%ﬁﬁr%ﬁ@%%%%ﬁ%ﬁ%ﬁgﬁﬁ%ﬁ;ggﬁg?\?mwﬁhagﬁ?5)’
concentration dhtpegh therrorriniesie). 72 ke SrteaBirsd e et nghﬂbtgﬁc?ﬁt step (10,000

rpm for 5 minutes), AheAemiaichRabyimess dRLS e Pse0R@d Ny afck ki Ritetaraha él, concentration
of 55tig/ml. Binding affinity ELISA was performed using an anti-mouse IgG monoclonal antibody

(Jackson) labefi ﬁﬁ%lﬁ?’@ﬁ?&sa te. As demonstrated in Table 5, the mC2 antibody binds with

higher affinity t ble polymeric.amyloid beta th | | m
T : ers. Th
data indicate tf‘?{gﬁ?#i a%ﬁggal}csa&th |(ri|¥ge %ﬁﬁ&%&é@%fﬁ%@%ﬁ%ﬁ%ﬁ %z)ggﬁg&l??ﬁgacgmformaﬂgﬁ °

of the different amsiait cggregatest Thtet Bobanspiams eieni O bihe g bady es %"Myloid

Monomers, OliGomers PELEIRTRACE R ottt sl B RgomSaatH Momamers 0.625 2.800

regions from a primate immunoglobulin. A chimeric antibody for human clinical use
is typically understood to have variable regions from a non-huma subject, e.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 sdme changes {0 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, €.g., U.S.
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
humnanized 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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0.312 1.724 0.989 0.649 0.156 1.036 0.631 0.397 0.078 0.652 0.499 0.33 [
_ : : : : : : .333 Example 15: E
mapping of AC Immune's monoclonal antibody hC2 P biope
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derived from a non-human source, particularly 2 non-human antibody, typically of
rodent origin. The non-human contribution to the humanized antibody fs typically

provided in form at least one CDR region which is interspersed among framework
regions derived from one (or more) human immunoglobulin(s). In addition,

framework support residues may be altered to preserve binding affinity.

[0334] The humanized antibody may further comprise constant regions (e.g., at least
one constant region or portion thereof, in the case of a light chain, and preferably
three constant regions in the case of a heavy chain). The constant regions of a

humanized antibody if present generally are human.

{0335] Methods to obtain “humanized antibodies” are well known to those skilled in
the art. (see, e.g., Queen et al., Proc, Natl. Acad. Sci. USA, 86:10029-10032 (1989),
Hodgson et al., Bio/Technology, 9:421 (1991)).

[0336] A “humanized antibody” may also be obtained by a novel genetic
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, epsik;n, 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 (1gGl), particularly an Fc region of the gamma 1
(IgG1) isotype, gamma 3 (1gG3) 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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[04761 Epitope mapping of the humanized monoclonal antibody hC2 was performed by EL1SA using
three different peptide libraries. One library comprised a total of 33 biotinylated peptides covering the
complete amino acid (aa) sequence of Al31-42 (produced by Mimotopes and purchased from ANAWA
Trading SA)¥RS¥BEHF library contains biotinylated peptides using pept@i‘%f&'ﬁﬂlﬁ of Afi) from
the first peptide library and substituting each aa in the sequence by an alanine (see table 8 below),
and the third library contains biotinylated peptides 13, 14, or 15 (aa 13-21, 14-22 or 15-23 of A,6) and

substituting in gach ¢ase the last AR, ACKRIA:ARIBR NGRS HerfA e fahaant dhalRich is already
an alanine (se(e%%a e9 be%%v A%?gtinf/L ated comp?%’%e A(31-42 pepti(%? was used as io itive control

(Bachem). Epldpisereigbiby 8RCalra a8¢aeimhgnd ted R senstant chdfinBopag ctions.
Briefly, Streptayidin.aaaigd plates (NUNC) were blocked with 0.1% BSA in PBS overnight at 4C. After
washing with PBS-0.05% Tween 20, plates were coated for 1 hour at RT with the different peptides
from the librarygsfiBjtecrife ghl36cBdn bt biaISotibwdyX 2icesn Wil Sewm giwesl iogheanteadon of 10 AM.

After washing, plates were incybated.for 1 hour at RT wi ' ! P binding
chimeric Ig04 ﬁrﬁc}aﬁﬁ{le& #3 %8‘?%7‘7 ﬂ%yﬁﬁoggiyg%agg%%%%gﬁg? e?%hgﬁ%l?étes were
washed again Bivddnicnbbsethoitisdkatymcophpopiethydusingurgeaaysharitineds apfiRpdYor Ih at RT.
After final washing, plat NG With.phgsphatasesid RNRR); a¢rerFeae at 405 rim
using an ELISRrgggt%%?dce\gﬁ ?L%%?gzljgﬁgl%r%gﬁjzed mognoclqr?j% gﬂrﬁ% dy hC2 hqund specifically to
peptides 12,133 fingnarial’l 6ed ThsresubingiBubrissel RE bR oRs: ARERIERRRYY comprise an
12-20, 13-21, %ﬁé%ﬁﬁq@%t?%@%@@ﬂ%@f API-42, suggesting that the epitope lies in region
12-24 of Af3. A second library with alanine substitutions was used to determine the critical aa.for
binding to A0126280(V HigQle b\Mipbie Dhenbindiegt th thatibe,2 motibddyabaasbadyt pelep/ ioen amino
acids 16, 17, 19 or 20 are WO 2009/048537PCTIUS2008/0114 %ﬁiﬂ? [ - {pe, indicating
that these an a%%ﬁ%&ﬂ%ﬁ?@%ﬁdﬁgt 5t fhe %ﬁgﬁé%%t%%AO. T%Ieé %%%%%?E%L:ﬁ#gz antibody
is partially lost ydpeenetied fulindohBcdwaatitppstituted. [04781 The binding was also almost completely lost
when an 14 was substituted for an alanine, indica&gg that aa 14 is alsg ver importapHor binding
(Figure 17B). (003 Firidiyncsionaldy psreimplanisntibery Haiaisirieef RAtE Bk 59P99 5% 3 are critical
for binding to the cpitape.Hha RindiBao ki aniibodkiin ssiamidiivatieducdeisvhenmaids was

substituted for an alanine, indicating that aa 23 is also | rtant foy.binding. Th Einding was partially
lost when an 2 fupgticsabetaprey Wﬁh@l%ﬁ%%ﬁ@%@%ﬁ%ﬁvﬁﬁg%%%eﬂ%%;gggﬁ stituted for an

alanine (Figure b} @ MRl ngGs e aeopraieotifrainytid HORANEOEY FoW0] A Gibility of antibody
hC2 to protect neurons from Abeta.oligomer-induced d ' folgian in vitro assay.
Embryonic day @’8?8‘-’&?.’5%‘8&%8%?3@’;‘yn%utlrhgnggv%greegiggpa%%?sé\{?gi%%?%sn% culltur d jn vitro in
N3-F12 media. iFagueelisatirieygrovimdcnhiviticlagf dagrosatiomet s e SRPRSPE AL e day that
Abeta oligomer, o Qi QNS AU ARGIRAPRREN bEFonamaddyclandte (4 days

Abeta") or day & c?éfs etaq'), certain wells ot cells were treated wjth either 218 Ats)e a oligomer
alone, or a combhratiomdbpalsEheeh braakiRfPRPARSH Pt -73\%%?5%3 BBy HE¥ 84811 The
Abeta oligomer ERASLLYAidsANBE ARSI i(ReRIidR) pluifc RifrationinidndMeta peptides

were aliquoted into 10111 aliquots at Img/m1 and, then evaporated.in a fume. o gf) 8@ minutes and
peptide films Wéﬁ@@l@?@daﬁm%ﬁﬁﬁl@l§§‘?’EF6@ﬁdLP§8?r;]ﬁ1‘é°§1espst?§e1 ?ﬁr%? Svsggnse gllgsglvlegin 10p.1 of

DMSO, then 78 £g Ll S dutdogidl Wisohhetadptidsl satitierisRiscasehipd avadady 24-48
hours (251sM final concentration of Abeta). [0482] Far [ I sEdZRienav@sadded at
the same volumEeHREK 88%‘%5? ,%%Iaﬁh%%egﬁgg&gfgéﬁéﬁ%%%%%% addjt%%?gl 4 days without
any additional tr@mﬁm&mypamﬂaﬁmmbmm#@iﬁmwn]@ﬁd?ﬁdﬁ@‘\ﬁéFél”’l?f(élbs?;f’r‘fasstained with Tujl
(an anti-beta—tub%nhanti od%/{], Jollowed by Slaining Wi $96Q1H6RIna 8RO gsdaRetpe With FITC to

visualize mlcrotlﬂ)ufes, &ndthus neuronal processes’in general. The resugsc%lre sh,ov‘\én in Figure 13.

[04831 Untreatesiprasieanpalsio mukingesi ietito hEestdRie dasoPrSEATS HABIBEO SHEFRINE days of

culture (Figure 13nefimost pansllial resneniatipr cebtvitiedonla oligo@esdopdheesdays induced
axon degeneration and caused a decrease in the total numgerﬁ%f z?ggcnsegﬂg x?d{]n% Jower center
panel), and this esrile GeediasanyiRKIeS Sy SRORFIS Pt RSSO freatment %Iglgure 13, upper center

panel). In contragfsdhecalls draatesifatiutopimbibationatifissdengtiybnies terierif-RBeta antibody

hC2 looked similar to_control cells g;i ure 13 erang.lawargight nanglsimbigsealesults indicate
that anti-Abeta afiiBYdY Hie2 RAES lﬁghfoa%%%i:gt%rﬁﬁryo iC mouse corticlgl neurons from Abeta

oligomer-induced degeneration. Table 6:Positions an%ghanges made in the humanized C2 light chain




Kalilnework regions Position Light chain 45 87 50 53 Mouse C2VK K F K N Humanized C2HuV1cl1 Q Y

WO 2009/048537 PCT/UIS2008/011491

~ abnormalities/changes in the tissues of the visual system, such as, for example,
neuronal degradation. Said 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, when administered prophylactically or therapeutically. The antibodies can
be of any class such as IgG, IgM, or IgA, etc., or any subclass such as IgG1, 1gG2a,
etc and other subclasses mentioned herein above or known in the art, but particularly
of the IgG4 class. Further, the antibodies can be produced by any method, such as
phage display, or produced in any organism or cell line, including bacteria, insect,
mammal or other type of cell or cell line which produces antibodies with desired
characteristics, such as humanized antibodies. The antibodies can also be formed by

combining a Fab portion and an Fc region from different species.

[0341] The term “hybridize” as used refers to conventional hybridization conditions,
preferably to hybridization conditions at which 5xSSPE, 1% SDS, 1xDenhardts
solution is used as a solution and/or hybridization temperatures are between 35°C and
70°C, preferably 65°C. After hybridization, washing is preferably carried out first
with 2xS8C, 1% SDS and subsequently with 0.2xSSC at temperatures between 35°C
and 70°C, preferably at 65°C (regarding the definition of SSPE, SSC and Denhardts
solution see Sambrook et al. loc. cit.). Stringent hybridization conditions as for
instance described in Sambrook et al, supra, are particularly preferred. Particularly
preferred stringent hybridization conditions are for instance present if hybridization
and washing occur at 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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Humanized C2HuVia Q F K Humanized C2HuVic3 K Y K N Humani
i um
Germline dpk15 anized C2HUVK4 K F KN Human
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sequence which are identical with the nucleotide residues of the longer sequence.
Sequence identity can be determined conventionally with the use of computer
programs such as the Bestfit program (Wisconsin Sequence Analysis Package,
Version 8 for Unix, Genetics Computer Group, University Research Park, 575
Science Drive Madison, WI 53711). Bestfit utilizes the local homology algorithm of
Smith and Waterman, Advances in Applied Mathematics 2 (1981}, 482-489, in order
to find the segment having the highest sequence identity between two sequences.
When using Bestfit or another sequence alignment program to determine whether a
particular sequence has for instance 95% identity with a reference sequence of the
present invention, the parameters are preferably so adjusted that the percentage of
identity is calculated over the entire length of the reference sequence and that
homology gaps of up to 5% of the total number of the nucleotides in the reference
sequence are permitted. When using Bestfit, the so-called optional parameters are
preferably left at their preset (“default™) values, The deviations appearing in the
comparison between a given sequence and the above-described sequences of the
invention may be caused for instance by addition, deletion, substitution, insertion or
recombination. Such a sequence comparison can preferably also be carried out with
the program *fasta20u66” {version 2.0u66, September 1998 by William R. Pearson
and the University of Virginia; see also W.R. Pearson (1990}, Methods in
Enzymology 183, 63-98, appended examples and http://workbench.sdsc.edw/). For

this purpose, the “default” parameter settings may be used.

[0343] The antibody according to the invention may be an immunoglobulin or
antibody, which is understood to have each of its binding sites identical (if

multivalent) or, in the alternative, may be a “bispecific” or “bifunctional antibody”.

[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 et al., J. Immunol. 148, 1547-1553
(1992).

93



QY LN Mouse C2Vic-R R Mouse C2VK-S S Table 7:Positi -
: :Positions and
humanized C2 heavy chain changes made in the
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[0345] The term “fragment” refers to a part or portion of an antibody or antibody
chain comprising fewer amino acid residues than an intact or complete antibody or
antibedy chain. Fragments can be obtained via chemical or enzymatic treatment of an
intact or complete antibody or antibody chain. Fragments can also be obtained by
recombinant means. Exemplary fragments include Fab, Fab’, F(ab’)2, Fabe and/or Fv
fragments. The term “antigen-binding fragment” refers to a polypeptide fragment of

" an immunoglobulin or antibody that binds antigen or competes with intact antibody
(i.e., with the intact antibody from which they were derived) for antigen binding (i.e.,
specific binding).

[0346} Binding fragments are produced by recombinant DNA technigues, or by
enzymatic or chemical cleavage of intact immunoglobulins. Binding fragments

include Fab, Fab’, F(ab")s, Fabe, Fv, single chains, and single-chain antibodies.

(6347] The term “Fragment” also refers to a peptide or polypeptide comprising an
amino acid sequence of at least 5 contiguous amino acid residues, at least 10
contiguous amino acid residues, at least 15 contiguous amino acid residues, at least 20
contiguous amino acid residues, at least 25 contiguous amino acid residues, at least 40
contiguous amino acid residues, at feast 50 contiguous amino acid residues, at least 60
contiguous amino residues, at least 70 contiguous amino acid residues, at least
contiguous 80 amino acid residues, at least contiguous 90 amino acid residues, at least
contiguous 100 amino acid residues, at least contiguous 125 amino acid residues, at
least 150 contiguous amino acid residues, at least contiguous 175 amino acid residues,
at least contiguous 200 amino acid residues, or at least contiguous 250 amino acid
residues of the amino acid sequence of another polypeptide. In a specific embodiment,

a fragment of a polypeptide retains at least one function of the polypeptide.

[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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Humanized C2HUVHAF2 W S Humanized C2HUVHAF3 L R
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[0349] As used herein, the term “soluble” means partially or completely dissolved

in an agueous solution.

[0350] Also as used herein, the term “immunogenic” refers to substances which
elicit the production of antibodies, T-cells and other reactive immune cells directed

against an antigen of the immunogen.

[6351] An immune response occurs when an individual produces sufficient
antibodies, T-cells and other reactive immune cells against administered
immunogenic compositions of the present invention to moderate or alleviate the

disorder to be treated.

[0352) The term “immunogenicity” as used herein refers to a measure of the ability
of an antigen to elicit an immune response (humoral or cellular) when administered to
a recipient. The present invention is concerned with approaches that reduce the

_ immunogenicity of the subject human chimeric or humanized antibodies.

[0353] The phrase “Humanized antibody of reduced immunogenicity” refers to a
humanized antibody exhibiting reduced immunogenicity relative to the parent

antibody, e.g., the murine antibody.

{0354] Humanized antibody substantially retaining the binding properties of the
parent antibody refers to a humanized antibody vs}hich retains the ability to
specifically bind the antigen recognized by the parent antibody used to produce such
humanized antibody. Preferably the humanized antibody will exhibit the same or
substantially the same antigen-binding affinity and avidity as the parent antibody.
Ideally, the affinity of the antibody will not be less than 10% of the parent antibody
affinity, more preferably not less than about 30%, and most preferably the affinity
will not be less than 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 & 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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Humanized C2HuV|_—|A|_:4 LS I—!uman Germline DP-54 W R (0484) A total of 8 different antibodies
were constructed with light chains Humanized C2HuVvK1, C2HuV,(2, C2HuVic3, C2HuVic4 and heavy

chains C2HuVHAF4 and C2HUVHAF2 Table 8. Summar [ ' i
. Faand.C ble 8. y of peptides us M library aa
that are mpé?%ﬁ? ol Bﬁ%alng are marked in italics and underscore and a%%a /so E?gﬁ/?gﬁgcal forybinding

are marked in italics and bold. p12-20 VHHQKL VF F Al2 AHHQK L
VHAQKL VF F QK L VF F A13 V AHQKL VF F A14

antibody). Certain framework residues from the parent antibody may be retained
during the humanization of the antibodies of the invention in order to substantially
retain the binding properties of the parent antibody, while at the same time
minimizing the potential immunogenicity of the resultant antibody. In one
embodiment of the invention, the parent antibody is of mouse origin. For example,
the back mutation changes a human framework residue to a parent murine residue.
Examples of framework residues that may be back mutated include, but are not
limited to, canonical residues, interface packing residues, unusual parent residues
which are close to the binding site, residues in the “Vernier Zone” (which forms a
platform on which the CDRs rest) (Foote & Winter, 1992, J. Mol. Biol. 224, 487-
499), and those close to CDR H3.

[0356] As used herein, the phrase a “conservative change” refers 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 of the mutant polypeptides, respectively, as
compared to the native protein, When referring to the antibodies and antibody
fragments of the invention, a conservative change means an amino acid substitution
that does not render the antibody incapable of binding to the subject receptor. Those
of ordinary skill in the art will be able to predict which amino acid substitutions can
be made while maintaining a high probability of being conformationally and
antigenically neutral. Such guidance is provided, for example in Berzofsky, (1985)
Science 229:932-940 and Bowie ef al. (1990) Science 247:1306-1310. Factors to be
considered that affect the probability of maintaining conformational and antigenic
neutrality 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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Al5 VHH AK L VF F A16 VHHQA L VF F A17 VHHQK A VF F A18 VHHQK L APP A19 VHHQKLVAP
A20 VHHQKL VF Aaano.12 13 14 1516 17 18 19 20 Table 9. Summary of peptides used in the

third library. aa that are important for binding are marked in italics and underscore and aa abs
ir _ , olutel
critical for b’ 8 rked in italics and bold p13-21HHQKL VF F A p13: 2T G HHOKL VF F Gy

pl4-22HQKL VF F AE p14-22A22HQKL VF FAA p15-23QKL VF F AED p15-23A23QKL VF F AE A
WO 2009/048537PCT/LIS2008/011491 P °

" well-known assays, such as, but not limited to microcomplement fixation methods
(Wasserman ef al. (1961) J. Immunol. 87:290-295; Levine et al. (1967) Meth.
Enzymol. 11:928-936) and through binding studies using conformation-dependent
monoclonal antibodies (Lewis ef al. (1983) Biochem. 22:948-954).

[6357] Further, the phrase “therapeutically effective amount” refers to the amount
of antibody which, when administered to a human oOr supject, which is sufficient to
result in a therapeutic effect in said human Or wject. The effective amount is readily

determined by one of skill in the art following routine procedures.

[0358] As used herein, the terms “treat,” “prevent,” “preventing,” and “prevention”
refer to the prevention of the recurrence or onset of one or more symptoms ofa
disorder in a subject resulting from the administration of a prophylactic or therapeutic

agent.

Construction of Humanized Anfibedies

[0359] The present invention may be understood more readily by reference to the
following detailed description of specific embodiments included herein. Although the
present invention has been described with reference to specific details of certain
embodiments, thereof, it is not intended that such details should be regarded as

limitations upon the scope of the invention.

[0360] The present invention provides novel methods and compositions comprising
highly specific and highly effective antibodies having the ability to specifically
recognize and bind to specific epitopes from a range of B-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 discase,

hereditary cerebral hemorrhage with amyloidosis Dutch type, Parkinson’s disease,
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aano.13 14 15 16 17 18 19 20 21 22 23 Example 17 Effect of the hC2 antibody on cultured retinal
ganglion cell (RGC) apoptosis 104851 To assess the in vitro capacity of the hC2 antibody to reduce
retinal ganglion cell (ROC) death related to ocular diseases associated with pathological
abnormalitie¥/EARYE85H the tissues of the visual system, particularly asst ﬂé@%f&”m
amyloid-beta-related pathological abnormalities/changes in the tissues of the visual system, such as,
for example, neuronal degradation, cultured RGCs from rats and mice are used. 104861 To isolate the

cells, at sacrifiggpne sHIGEIS.AR ES )57&{% eYeSRIRIRINAYEH ORdiBiaBsRs is dissected and
incubated in 2 mg/mﬁp%lalpg‘lgrﬁégoluﬁon fot(rag{ min%%?s at 37C to br?ak dow,n#?ﬁ extracgllular matrix. At

the end of treatPrdncadiae amylridesiss RRIP AR EMS it SeE HRASRInIA YA B A H ce of a

protease inhibjiQrQ:s1aRING RPRHAIN AEkNIBthEtasHRB B EhiigHaie thbyipassiogttiequickly up and
down through a Pasteur pipette unti| the cells gre disper ea; Atcpnw)e rci%glgv%iz{f\ble Coulter counter
is used to deteY}?Hﬁ]eS@ﬁ‘B%‘meeaﬁs&F?{@p‘gﬁ iBRERIoPE RURGAAG the cefis In 95% air/5% CO?2 at
37C. 104871 |axsinlaiisaiohianiee siamagsdes ot daiandisoases sssoeiafedexampeathological
abnormalities/changes jn the tissugs. of isual s i r [ '
amyloid-beta-rﬂ?ﬁ@%{éﬁ%‘fg&?@& aggﬁ?o?%aﬁli{? s%%éé%@?@?ﬁ%%ggéé?%?%e%%%&?ystem, such as,
for example, néiffereat degractfibe cpndutbsesthehispaboerioy deadiasite casirasuatibtif Sine cells are
incubated with %{gﬂr@gg%{%rbg}r%%% P(il tggrpgqéﬁmgtg_rﬁgﬁ%ﬁg@ okihadrealimptibody. Cells

era ol.

cultured in buf one serve as contr 02881 To determine ROC survival, at the end of the
incubation pericatataet ceksbetase\pith STpi tons B tARS IEHBE Sh AFYIBLARME LiFe (PBS) at
room temperatye for 3Q:HiRSpHinaeHHas depeseiatoR SnandJndubadgehtoatioholor in PBS
containing ROC specific markers Thyl.1 or NF-L anti odgGThe %gbg}%@? ther& rggx),%ed by washing
and the cells af&#RRIpAEETbSARHARLRRIFIRICWEF 2806 162655 RS 1491
fluorescence-lafigled, speRndarymantibadiepgonturitizmod se ig@gdeading ialBiciyG or rabbit
anti-goat IgG. At the end of the incubation, the cells are washed, stained for 5 minutes with DAPI
solution and ri .ogm’viving RGCs are counted by fluorescence microscopy and the number of cells

present after inﬁgi%ion with ggﬁ?QC%%@gpp&@%%m%gge&m%w@rl-BmEffect of the'hC2

antibody on ret nglion apoptosis in vivo (0489] To ass%%% %he in,vivo capacity of the
€

hC2 antibody tomesition ratinké geaatsfowiten theseopgeAths mHeRvRR B SEEFBYEctular diseases

associated with pathelqgical abpasmalities(aepans sthenissuesafane pasimilsystanierparticularly
associated with amyloid-beta-related patholog‘?cal abgpo malities/chaqgg in tt;g_g'?;mf the visual
,1a

system, such adersred AninebiesPorald &P Rs AN Pt BRI Ere Used Tor a 2 to a 16 week long
induced intra-oguiasdresgure tHohstudye RefinatiganglicmeitelbatDecamben AR arithdiend of the

study by both in vivo imaging and histqlagical endpoi tgﬁaﬂ iS40 b ardssiezyimic the increase
in intra-ocular p%@%%&@%&vﬁm&?ﬁfﬁa&%ﬁl |seals§§u associated Wﬁﬁspathologicpl
abnormalities/clEagestivie NesoheaddhW oisti®, SFoRhBoamenie: 3846t RARIiHO™ ©
amyloid-beta-rejated patholqgic llies(ahangasdnthetiogaes ahbeadesirmhsysiem, such as,
for example, neﬁ%eggﬁa%g’ggggﬂ%ln%%ir%?gr%%gin particular, the_subj%({:t are first danx-%-/se'%{letized with
intraperitoneal kidemeth &4m8 watkiegiEs TS Sty HRAROPSIHEARG) REHCRBidA) r%objgpébécﬁl]e % eye drops.
Two alternative prsfhodsaieiheBaisadiRpiisialy-alevaie &QBrimngne typfemitiorshiipm rats and

3

mice. In the first method, the anesthetized subjects rqceive anejsril'ucti%le%& I iﬁ&ej@ﬁﬂ he anterior
chamber followatidyjda s dEAtreP MRt AGEIAERS f e BN R Fabecu ar meshwork with a
532-nm diode laggy;af Srenslicinapedemaidisgantessonttrtip eootas gedd our amed caiienis. The subjects

receive an initial treatment of 40 tp 50 spots. of 50 )tm sj 4 Wi 4 8- Bnageons, dayration. In the
second method %%f&%ﬁlgqﬁ%%%eegl AR %rg%%}sgtﬁ%iﬁ%(ﬁ%ubjeccts receive g 50, pi injection of

hypertonic salinggeltitity imtbaffmiepistierantibityiOoibecybensrng HRFERECERYWRRA force just
sufficient to blan&lké gp}gc\égigé e %@g@%ﬂg&ﬂgﬁ@gg@@mgl

[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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104911 To measure 1013, a commercially available handheld tonomer (TonoLab) is used. The
measurements are taken while the subjects are under anesthesia as the average of 12 readings
immediately before laser treatment, 1,4 and 7 days after treatment, and tpggﬂ%ﬁﬁﬂ%{gﬂhe duration of
the experim&il?. %??gf'ﬁﬁ%terval of one week, the difference in the 10P between the two eyes of the
subjects is less than 6 mm Hg, the subjects are not further included in the study. [0492] In order to
evaluate the preventive effect of the hC2 antibody on RGC apoptosis, half of the subjects receiving the

10P-inducing ! enhISeciMe athiptavi gahpiiBtrRvMeRPuSiBiSoiandal tepbC Asitisody at the time
of TOP elevation. Half of the subjects serve as control. Trﬂﬁégn q?al IRE}(!BCS methtesetrlf{fcllarfa retina of
eyes with KM EevaSal e framgeark s 3R (P e ﬁr#[i% 246 I RURDE present in the
contralatctaral ??’ﬁ?k%tf’lbﬁ @%&ﬂ&:ﬁéﬂl iﬁct t&itﬂ'bkﬁiglh‘ﬁefa_e}rgahdnfﬁﬁl Svodntbedisstveco A rttw;:rm eyes f
represents cells that have been lost as a result 0 elevatiop in t e r}@g,ss 0
changes in thi§vcﬁ‘i‘f8?éth‘ff8f“x7dﬁjgn§§f§%§ é‘?ﬁéﬁﬁ %ﬁ%ﬁ@gﬁgﬁnéf%%]ﬁgﬁﬁg}g%gg s%élicited by the hC2
antibody. [0498}dhiestyetier tfeRIGElimmensatet innisedbgisalieodiperrieavingdicat 2, 4, 8 and 16
weeks after induced elevation of T‘%I?demgdrmig&ép%gugé%%;g dixaginad¥upasaformaldehyde

and stained in Seefions of Whole mount using the ROC specific marker Bm3b. Multiple studies have

demonstrated thgivtoteius Broghetatiaoue v imidss (oithsoes demmru SAHPREY e AR rm the
accuracy of higfglogical RGC Jahslinnithisimatbos-mayseardsadinaannciianiwitibaeklabeling of the
optic nerve from the SCN with DIASP or Fluorogold in a subset of subjects to identify RCGs which
maintain an ints&inehinidsaesbansdratiRadinot lost connectivity with targets in the brain. [0494] As a
secondary endpaint, apoptosjs of RGCs i also sured in ently labeled
anriexin V is ud®pt] Iaﬁéf@ﬁﬁﬁ?&?&%@ﬁﬁs %’f‘? %?glﬁ?egﬁr ?r%&t%ﬁ%gfgt%%&érgﬁﬁﬂgﬂ%gm prior to
sacrifice of thesubjest.Batinasitaraljepanduhnsraeavgianditinagiog staenesiravdigheBnducted in

3%0%@‘988'}%&9%@ ZAONNABRANTEL 4491 Reference

conjunction with jmaging of hi 3})'0 i
List Barghosr':ﬁiegaaﬁnr%r%l?l.lcSﬁ ,oéohﬁé inger ‘A, Krantz C, Keller P, Janson B, Bahr M, Schmidt M,

Bitner RS, Harlb.unlm&aﬂonveEf;tEbeﬁr-tIUr%li@ﬁhﬂrmeﬁﬁﬁmfi’ﬁﬁ%ﬁdvﬁlﬁé%% Foligomer - a
homogenous and, stahla NeWroRANAIA0 I RIRISIRC Rihizis iRl serptr Jikigewackem 95:834-847.
Blond and Goléﬁerg, 1987, PNAS March 1, 1987 Vol. 84 1no. 311%47-1153. . r(ttogl(nJPL, Tomlinson
IM and Winter Ggias: Mutasiagnodstinppredistionsanay B d8e8AP PR ERFAT S8 e Vic segments
reveals a strong,hiasierifeivsikadan atdahab RAxiisd TheREint M iBotedtmiTidSiRdeller C.

Sequences of proteins of Immunological Interest, US Departmen neLEmmpanServices,
1991.  KleindWibespoBysanialy: &ﬁ?ﬂh?i‘ig%g}&d:e} &\ iése% e %’%{bﬂﬁgﬁg%tﬁee})olyrgﬁic amyloid

beta (ADDLS) agyipyf dasise lntolopoutchgets: Meueocisshpnld bedpBasinghe rocgdidon SD, Inaioki

M, Kelsoe G. an T.eotlge TF%aﬁununo enggi,l 900wk 241-245. Germline sequences of V(H)7183
gene family me PSS Eegr? fgt ice aémgﬁ)strate natlfal selection of particular sequences during

recent eVO'U“O'l?%% g”ﬁf@ﬂe%ﬁlm%ﬁh&iemﬁ%@mﬁm Wbl Ekpressioseof a bacterial

ene in mammali ,
° monoclonal antibody, particularly from mouse monoclonal antibody ACI-01-Ab7C2

(named “mC2” throughout the application) described in co-pending application EP 05
02 7092.5 filed 12.12.2005, the disclosure 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 Sammlung 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 ACC2730.
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Riechmann L, Clark M, Waldmann H, Winter G, Nature 1988; 332: 323-327. Reshaping human
antibodies for therapy. Schable KF, Thiebe R, Bensch A, Brensing-Kueppers J, Heim V,

Kirschbaum T, Lamm R, Ohnrich M, Pourrajabi S, Roschenthaler F, Schwendi r% ichelhaus D,
Zocher | and%%??gﬁ%7 Eur. J. hnmunol. 1999; 29: 2082-2086. Characg%rlsg}%gg%i I!1le\£‘\61

immunoglobulin V kappa genes, pseudogenes, relics and orphons in the mouse genome.
Tomlinson IM, Walter G, Marks JD, Llewelyn MB and Winter G. J. Mol. Biol. 1992; 227: 776-798. The

repertoire of h 0618 RSV WRESIENAES BEYARE abanitaDsapeuns] efuldrd seigemnts with different
hypervariable loops CLAIMS: 1.Use of a Qom%o_sition in the énantuf%ctlgg.&f) a rgedi%%ment for the
treatment of cGPREEPHSORIRTISHAE 20 GRHATHG 2 “BIE FP5TowP ARG O G A RE 8 SR GPtiE neuritis,

cataract, oculayf aeyoitigRisd pepatiicedyistiafif\ShenglnithpepodeptSitionAdbmprisea & therapeutically
effective amount of a hymanize tibody, wherein the humanized $be C j a heavy chain
CDR1 having iﬁé*ﬁﬁﬁgﬁs%wgé%ggﬁ‘geoﬁbg?@ i Cq)ucT‘ aés,ﬁggs% C alér’l %%&g%\(/ﬁ%s?he amino acid

sequence of SEQréphNiOnRiietheahashBineCDREEolirhiienarglneohdESquareadngn ID NO: 3: a
light chain CD&%Q&“&%&%@%Eﬁg‘i&éﬁ%&&%ﬁ&‘ﬁ?&?&ﬁﬁ% LN Aspeliabbghaiedhgaaving the

amino acid sequencé o 5, the amind acid sequence RVSNRFS, or the amino acid
seqeuence K\IDSRIS castod thrernishofhranfesmipensiidniineuetiatdetit aRePERSEE b NO: 6: and
wherein the hynapizgd aniihodyds aidheslaG4iaatyrReRiAbg At ddindd wheiaichmpumanized

antibody comprises the light chain variable region of SEQ ID : 12 and the hea\r/a(l crtll%in variable
region of SEQqthexeyitekle amino-prid QEamiPR AR 1981O84E FARB AL STENPESAGBIE " 4. The use
of claim 3, wheigirdTerdausinmaisisaegiabican heigrphiji cordtsing thé phpudiciogereatngle
glaucoma (COAG), acute angle closure glaucoma (AACG). mix | ism glaucoma,
normal tension"ﬁ%ﬂ&éﬁ% @o%ﬁgﬁﬁéﬁ%?la‘%i e %g?ws%%b%@f gggﬁefggé%%%%}e%%%%gﬂuioma and
exfoliative glaugamato phbsplistidylettzinolaming dornydtivingamepind seitdie te fnstiensatianglion cell

ayer of a subject sUfring. o £9'UeaiSuA Aol RGO ARIGATHBEagE: T C
neuropathy, opattllc neur%is, Catatact ocular amyloidosis, or lattice dystrophy.
liposome.

{0368] In particular, a mouse antibody may be raised against a supramolecular
antigenic construct comprising an antigenic peptide corresponding to the amino acid
sequence of the 8-amyloid peptide ABi1s modified with a hydrophilic moiety such as,
for example, polyethylene glycol (PEG) hydrophilic moiety is covalently bound to
each of the termini of the antigenic peptide through at least one, particularly one or
two amino acids such as, for example, lysine, glutamic acid and cysteine or any other
suitable amino acid :or amino acid analogue capable of serving as a connecting device
for coupling the hydrophobic and hydrophilic moiety to the peptide fragment. When
a PEG is used as the hydrophilic moiety, the free PEG termini are covalently bound to
phosphatidylethanolamine or any other compound suitable to function as the
anchoring element, for example, to embed the antigenic construct in the bilayer of a

liposome.

[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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6. Us:_a of claim 1 or 2 fo_r reducing the amount of plaques in the retinal ganglion cell layer of a subject
suffering from cortical visual deficits, glaucoma, optic nerve drusen. optic neuropathy, optic neuritis,
cataract, ocular amyloidosis, or lattice dystrophy. 7. Use of claim 1 or 2 for decreasing the total
amount of solfbig® WF&?CI-fB in the retinal ganglion cell layer of a subject?sq.ﬁg%r?&gf?(l)lrﬁ?gortical visual
def_|C|ts, glaucoma, optic nerve dru_sen, optic neuropathy, optic neuritis, cataract, ocular amyloidosis, or
lattice dystrophy. 8. Use of claim 1 or 2 for preventing, treating or alleviating the effects of cortical

visual defict, glaRaRG ABHG PG G HENSEDu RIS OpaLir OBl cbe i UspabBarmCt, ocular

amyloidosis, or lattice dystrophy. 9. Use of claim 1 or 2 for retainin%ar decreasing ocular pressure

in the eyehs of APsaHjedl LIRFRERFiRG ANd SiNCHIE ARV A CRENBATIOATANSBtic nerve drusen, optic
neuropathy, optic neuritis, cataract, ocular amyloidosis, .qr lattice.dystrophy. 10, .The use of any of
claims 5 to 7 atd PhwrdrefiiRs ‘é‘mﬁf‘é&t% 53%@%%%_& !L%eﬁﬁ%) §§nexo &%?%%8 LA el

erein the mammal is
a human. PCT452008/02 14dhpaitynBlodNCDRBO66 Aefibss ISEQIUENE EctdsimEI® Kabg> AC

Immune S.A. <ejl%9.,>§élclfxrlgggeizo épqu? gi" Iﬁ%&&%f&%&:@??ﬂ&%ﬁ 5% Edition, The United States
' Department of Health and Human Services, The United States Government Printing
Office, 1991. CDRs fall into canonical classes (Chothia et al, 1989 Nature, 342, 877-
883) where key resi&ues determine to a large extent the structural conformation of the

CDR loop. These residues are almost always retained in the reshaped antibody.

{0371) In the process for preparing a humanized antibody according to the
invention, the amino acid sequences of the C2 heavy chain and light chain variable
regions (Vy and Vy, are compared to rodent antibody Vi and Vk sequences in the
NCBI and Kabat databases.

[0372] The closest match mouse germ line gene to C2 Vg is bb1, Locus
MMU?231201, (Schable et al, 1999). A comparison reveals that two amino acids e
differ from this germ line sequence, both located within CDRL1. Mature murine

antibodies with similar, but not identical, se@uence can be found. Several have an

identical CDRL2 and identical CDRL3, but the CDRL1 of C2 seems to be unique.
Comparison with human germ line Vy sequences shows that genes from subgroup

VkII are the best match for C2 Vi (Cox ef al, 1994). C2 Vi can thus be assigned to

Kabat subgroup MuVll.Sequence.

{0373] DPKIS together with the human J region Hulx1 may be selected to provide

the acceptor framework sequences for the humanized Vx.

[0374] The residues at the interface between the variable light and heavy chains
have been defined (Chothia ez al, 1985 J. Mol. Biol., 186, 65 1-663). These are usually
retained in the reshaped antibody. The Phe at position 87 of mouse C2 V is unusual
at the interface, where a Tyr is more common in the VI subgroup, indicating that
this ﬁamework residue may be important for antibody activity. Tyr 87 is p'resent in

the human germline and humanized C2VK.
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<141> 2008-10-03 <150> US 60/960,616 <151> 2007-10-05 <160> 32 <170> PatentIn version 3.3
<210> 1 <211> 10 <212> PRT <213> Mus musculus <220> <223> C2 HuVH AF 4 humanised heavy

chain variable region (CDR1) <400> 1 Gly Phe Thr Phe Ser Ser Tyr Gly Met S
er 15lo <
17 <212> PRYO%UERTs musculus yrsy PCTIUSZOOSI(%.14§110> 2<211>

[0375] The humanized Vi sequences thus may be designed such that the C2ZHuVKl
consists of mouse C2 Vi CDRs with frameworks from DPK 15 and human Jkl. In a
specific embodiment of the invention, murine residues may be substituted in the
human framework region at positions 45, and/or 87. In the CDR2 region obtainable
from a mouse monoclonal antibody, particularly murine antibody ACI-01-Ab7C2,
amino acid substitutions may be made at Kabat positions 50 and/or 53. Residue 45
may be involved in supporting the conformation of the CDRs. Residue 87 is located at
the interface of the Vi and Vi domains. Therefore these residues may be critical for

maintenance of antibody binding.

[0376] The closest match mouse germ line gene to C2 Vi AF is VHT183, Locus
AF 120466,-‘ (Langdon et af, 2000). Comparison with human germ line Vy sequences
shows that genes from subgroup VyIII are the best match for C2 V. C2 Vi AF can
be assigned to Kabat subgroup MuVylIID. Sequence DP54 together with the human J
region HuJu6 can be selected to provide the acceptor framework sequences for the -

humanized Vy.

[0377] The comparison shows that there are nine amino acid differences between
the C2 VH sequences and the human acceptor germ line sequence DP54 and Jy6,
most being located within CDRH2. Mature murine antibodies with identical or
similar (one residue different) CDRH]1 or with similar CORH2 (one residue different)
are found, but none with all three CDRs identical to C2 V4 AF. CDRH3 of C2
antibody is unusually short, consisting of only three residues. However, other
antibodies are found in the database with CDRH3 of this length. Residue 47 of C2
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 Vyu sequences may be designed. C2HuVH1 consists of
C2 Vy; AF CDRs with frameworks from DP54 and HuJy6. Ina 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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<220> <223> C2 HuVH AF 4 humanised heavy chain variable region (CDR2) <400> 2 Ser lle Asn Ser
,:\/Isn Gly GlyI Ser Thr Tyr Tyr Pro Asp Ser Val Lys 151015 Gly <210> 3 <211> 3 <212> PRT <213>

us musculus WASH_4862387.1143 PCMS2008/011491 Atty. Dkt. No.: 089667-0155 <220> <223>
C2 HUVE AP RUH4REEd heavy chain variable region (CDR3) <400> 3 E/KEH 41420105 4

conformation of the CDRs. Therefore these residues may be critical for maintenance

of antibody binding,

[6379] Different HCVR and LCVR regions may be designed which comprise the
non-human CDRs obtainable from the donor antibody, for example, a murine
antibody, embedded into the native or modified human- or primate-derived
framework regions. The modification may particularly concern an exchange of one or
more amino acid residues within the framework region by non-human residues,
particularly murine residues, more commonly found in this position in the respective
subgroups or by residues which have similar properties to the ones more commonly

found in this position in the respective subgroups.

[0380] The modification of the framework region the framework sequences serve to
hold the CDRs in their correct spatial orientation for interaction with antigen, and that
framework residues can sometimes even participate in antigen binding. In one
embodiment of the invention measures are taken to further adapt the selected human
framework sequences to make them most similar to the sequences of the rodent
frameworks in order to maximise the likelihood that affinity will be retained in the -

reshaped antibody.

[0381] Accordingly, murine residues in the human framework region may be -
substituted. In particular, murine residues may be substituted in the human framework
region of the Heavy Chain Variable (HCVR) region at positions 47 or 94 or both and
in the human framework region of the Light Chain Variable (LCVR) region at
positions 45 and/or 87. In the CDR2 region obtainable from a mouse monoclonal
antibody, particularly murine antibody ACI-01-Ab7C2, amino acid substitutions may
be made at Kabat positions 50 and/or 33.

[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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<21_1> 16 <212> PRT <213> Miss musculus <220> <223> C2 HuVIC 1 humanised light chain variable
region (CDR1) <400> 4 Arg Ser Ser Gin Set lieu Val Tyr Ser Asn Gly Asp Thr Tyr lieu His 151015

<210>5 <211>7 <212>PRT <213>Miss musculus <220> <223>C2 HuVK 1 humanised li '
variable regidfREBHEF¥400> 5 PR gt chain

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 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 further be replaced by an amino acid selected from the group
consisting of norleucine, Ile, Val, Met, Ala, and Phe, particularly by Ile. Alternative
conservative substitutions may be contemplated which are conformationally and

antigenically neutral.

{0383] The Arg in Kabat position 94 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 Ser 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 Arg in Kabat position 94 in the human- or primate-derived framework
region of the Heavy Chain Variable Region as shown in SEQ ID NO: 15 may
alternatively be replaced by Thr.

[0384] In another embodiment of the invention, both residues may be replaced in

the humanized antibody.

[0385] The Gln in Kabat position 45 in the human- or primate-derived framework
region of the Light Chain Variabie 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.
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Lys Val Ser Asn Arg Phe Ser 15 <210>6 <211>9

WO 2009/048537 PCT/US2008/011491

[0386] The Leu in Kabat position 50 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 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 Leu in Kabat position 50 in the human- or primate-derived framework
region of the Light Chain Variable Region as shown in SEQ ID NQO: 12 may be
replaced by an amino acid selected from the group consisting of Arg, Gln, and Asn,
particularly by Arg.

{0387] 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 NO: 12 may be
replaced by His and Gin 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 Asn in Kabat position 53 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 frém the group consisting of Gln, His, Lys and
Arg,

[0388] The Thr 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 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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[0389] _T’he so obtained variable region comprising at least one CDR of non-human |
origin embedded in one or more human- or primate-derived framework regions méy
then be combined with a constant region derived from a human or primate source
antibody, particularly with human IgG4 or x constant regions respectively. The IgG4
constant region may be modified by, for example, changing Serine at position 228 in
the hinge region to Proline (HulgG4 Ser-Pro). This mutation stabilizes the interchain
disulphide bond and prevents the formation of half molecules that may occur in native
human IgG4 preparations. The 1gG4 constant region may be further modified by
deletion of the terminal Lys in position 439 as shown in SEQ ID NO: 16.

{0390] The modified variable regions may be constructed by method known in the
art such as, for example overlapping PCR recombination. The expression cassettes
for the chimeric antibody, C2 ChVy AF and C2 ChVy, may be used as templates for
mutagenesis of the framework regions to the required sequences. Sets of mutagenic
primer pairs are synthesized encompassing the regions to be altered. The humanized
Vy and Vi expression cassettes produced may be cloned into appropriate cloning
vectors know in the art such as, for example, pUC19. After the entire DNA sequence
is confirmed to be correct for each Vi and Vg, the modified heavy and light chain V-
region genes can be excised from the cloning vector as expression cassettes. These
can then be transferred to appropriate expression vectors such as pSVgp? and pSVhyg

which include human IgG4 Ser-Pro or x constant regions respectively.

EXPRESSION VECTORS

[0391] Expression vector pS¥gpt is based on pSV,gpt (Mulligan and Berg, 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

BamH]I fragment.

[0392] Expression vector pSVhyg includes the ampicillin resistance gene for
selection in-bacterial cells, the Ayg gene for selection in mammalian cells, the murine

heavy chain immunoglobulin enhancer region, genomic sequence encoding the kappa
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constant region gene and including the kappa enhancer and 8V40 poly A sequences.
The light chain variable region for expression is inserted as a HindIlI to BamHl
fragment.

[0393] The DNA sequence is then to be confirmed to be correct for the humanized

Vy and Vg in the expression vectors.

[0394] For antibody production the humanized heavy and light chain expression
vectors may be introduced into appropriate production cell lines know in the art such
as, for example, NSO cells. Introduction of the expression vectors may be
accomplished by co-transfection via electroporation or any other suitable
transformation technology available in the art. Antibody producing cell lines can then
be selected and expanded and humanized antibodies purified. The purified antibodies
can then be analyzed by standard techniques such as SDS-PAGE.

ANTIBODY WITH IMPROVED AFFINITY, SPECIFICITY, STABILITY

{0395] The CDRI.2 sequence (“KVSNRFS”) of the mouse C2 antibody may be
modified slightly without adversely affecting antibody activity. Conservative
substitutions may be made through exchange of R for K at position 50 and S for N at
position 53. The two alternative CDRL2 sequences are therefore “RVSNRFS” and
“KVSSRFS”, respectively. These are incorporated into the murine Vy sequence with
no other changes, as C2 VK-R and C2 VK-8, respectively.

[0396] The affinity, specificity and stability of an antibody according to the
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 2 region equivalent to the Fc region of an

immunoglobulin, having an enhanced Fc-mediated cellutar cytotoxicity.
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[0398] Methods of obtaining antibodies with modified glycosylation pattern are
known to those skilled in the art and described, for example, in EP1071700,
US2005272128, Ferrara et al (2006) J Biol Chem 281(8), 5032-5036); Ferrara et al
(2006) Biotechnology and Bioengineering 93(5), 851 -861.

PHARMACEUTICAL PREPARATION AND ADMINISTRATION

E LA Y b A e N e e e

[0399} The antibodies according to the invention, but particularly a monoclonal
antibody according the invention, can be prepared in a physiologically acceptable
formulation and may comprise a pharmaceutically acceptable carrier, diluent and/or
excipient using known techniques. For example, the antibody according to the
invention and as described herein before including any functionally equivalent
antibody or functional parts thereof, in particular, the monoclonal antibody including
any functionally equivalent antibody or functional parts thereof is combined with a
pharmaceutically acceptable carrier, diluent and/or excipient to form a therapeutic
composition. Suitable pharmaceutical carriers, diluents and/or excipients are well
known in the art and include, for example, phosphate buffered saline solutions, water,
emulsions such as oil/water emulsions, various types of wetting agents, sterile

solutions, etc.

[¢400] Formulation of the pharmaceutical composition according to the invention
can be accomplished according to standard methodology know to those skilled in the
art.

[0401] The compositions of the present invention may be administered to a subject
in the form of a solid, liquid or aerosol at a suitable, pharmaceutically effective dose.
Examples of solid compdsitions include pills, creams, and implantable dosa ge 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. Examptles of aerosol

formulations include inhaler formulations for administration to the lungs.

108



<21|3> Homo sapiens <220> <221> misc_feature <222>(1)..(1) <223> Xaa can be Ala, Val, Leu
norleucine, Met, Phe, or lle <220> <221> misc_feature <222>(4)..(4) <223> Xaa can l:;e Alé Vai Leu

Ser or lle <220> <221> misc_feature <222>(5).-(5) <
- _ .- 223> Xaa can
misc. featur SO BIUATSTE) : be Gl réshitid: <22

[0402] The compositions may be administered by standard routes of administration.
In general, the composition may be administered by topical, oral, rectal, nasal,
interdermal, intraperitoneal, or parenteral (for example, intravenous, subcutaneous, or
intramuscular) routes. In addition, the composition may be incorporated into '
sustained release matrices such as biodegradable polymers, the polymers being
implanted in the vicinity of where delivery is desired, for example, at the site ofa
tumor. The method includes administration of a single dose, administration of
repeated doses at predetermined time intervals, and sustained administration for a

predetermined period of time.

[0403] A sustained release matrix, as used herein, is a matrix made of materials,
usually polymers which are degradable by enzymatic or acid/base hydrolysis or by
dissolution. Once inserted into the body, the matrix is acted upon by enzymes and
body fluids. The sustained release matrix desirably is chosen by biocompatible
materials such as liposomes, polylactides (polylactide acid), polyglycolide (polymer
of glycolic acid), polylactide co-glycolide (copolymers of lactic acid and glycolic
acid), polyanhydrides, poly(ortho)esters, polypeptides, hyaluronic acid, collagen,
chondroitin sulfate, carboxylic acids, fatty acids, phospholipids, polysaccharides,
nucleic acids, polyamino acids, amino acids such phenylalanine, tyrosine, isoleucine, -
poiynucieo;eides, polyvinyl propylene, polyvinylpyrrolidone and silicone. A preferred
biodegradable matrix is a matrix of one of either polylactide, polyglycolide, or
polylactide co-glycolide (co-polymers of lactic acid and giycolic 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 biologicaily 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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such as pirenzepin and metabolites, 3-amino-1-propanesulfonic acid (3APS), 1,3~
propanedisulfonate (1,3PDS), o-secretase activators, - and vy -secretase inhibitors,
tau proteins, neurotransmitter, B-sheet breakers, attractants for amyloid beta clearing /
depleting cellular components, inhibitors of N-terminal truncated amyloid beta
including pyroglutamated amyloid beta 3-42, anti-inflammatory molecules, “atypical
antipsychotics” such as, for example clozapine, ziprasidone, risperidone, aripiprazole
or olanzapine 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 such as, for example, vitamin B12,
cysteine, a precursor of acetylcholine, lecithin, choline, Ginkgo biloba, acyetyl-L-
carnitine, idebenone, propentofylline, or a xanthine derivative, together with an
antibody according to the present invention and, optionally, a pharmaceutically
acceptable carrier and/or a dituent and/or an excipient and procedures for the

treatment of diseases.

[0406] Proteinaceous pharmaceutically active matter may be present in amounts
between 1 ng and 10 mg per dose. Generally, the regime of administration should be
in the range of between 0.1 ug and 10 mg of the antibody according to the invention,
particularly in a range 1.0 pg to 1.0 mg, and more particularly in a range of between
1.0 ug and 100 pg, with all individual numbers falling within these ranges also being
part of the invention. If the administration occurs through continuous infusion a more
proper dosage may be in the range of between 0.01 ug and 10 mg units per kilogram
of body weight per hour with all individual numbers falling within these ranges also

being part of the invention.

[0407] Administration will generally be parenterally, ¢.g., intravenously.
Preparations for parenteral administration include sterile aqueous or non-aquecus
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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or fixed oils. Intravenous vehicles include fluid and nutrient replenishers, electrolyte
replenishers (such as those based on Ringer’s dextrose) and others. Preservatives may
also be present such as, for example, antimicrobials, anti-oxidants, chelating agents,

inert gases, etc.

{0408] The pharmaceutical composition may further comprise proteinaceous
carriers such as, for example, serum albumin or immunoglobulin, particularly of
human origin. Further biologically active agents may be present in the

pharmaceutical composition of the invention dependent on its the intended use.

[0409] When the binding target is located in the brain, certain embodiments of the
invention provide for the antibody or active fragment thereof to traverse the blood-
brain barrier. Certain neurodegenerative diseases are associated with an increase in
permeability of the blood-brain barrier, such that the antibody or active fragment
thereof can be readily introduced to the brain. When the blood-brain barrier remains
intact, several art-known approaches exist for transporting molecules across it,
including, but not limited to, physical methods, lipid-based methods, and receptor and

channel-based methods.

[0410] Physical methods of transporting the antibody or active fragment thereof
across the blood-brain barrier include, but are not limited to, circumventing the blood-
brain barrier entirely, or by creating openings in the blood-brain barrier.
Circumvention methods include, but are not limited to, direct injection into the brain
(see, e.g., Papanastassiou et al., Gene Therapy 9: 398-406 (2002)) and implanting a
delivery device in the brain (see, ¢.2., 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 (e.g., by administration of hypertonic mannito}
(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, €.g., 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).

iil



<222>(2)..(2) <223> Xaa can be Asnor Gin <220>

WO 2009/048537 PCT/US2008/011491

[0411] Lipid-based methods of transporting the antibody or active fragment thereof
across the blood-brain barrier include, but are not limited to, encapsulating the
antibody or active fragment thereof in liposomes that are coupled to antibody binding
fragments that bind to receptors on the vascular endothelium of the blood-brain
barrier (see, e.g., U.S. Patent Application Publication No. 20020025313), and coating
the antibody or active fragment thereof in low-density lipoprotein particles (see, e.g.,
U.S. Patent Application Publication No. 20040204354) or apolipoprotein E (see, e.g.,
U.S. Patent Application Publication No. 20040131692).

[0412] Receptor and channel-based methods of transporting the antibody or active
fragment thereof across the blood-brain barrier include, but are not limited to, using
glucocorticoid blockers to increase permeability of the blood-brain barrier (seg, ¢.g.,
U.S. Patent Application Publication Nos. 2002/0065259, 2003/0162695, and
2005/0124533); activating potassium channels (see, €.£., 1J.S, Patent Application
Publication No. 2005/0089473), inhibiting ABC drug transporters (see, e.g., U.5.
Patent Application Publication No. 2003/0073713); coating antibodies with a
transferrin and modulating activity of the one or more transferrin receptors (see, e.g.,
1U.S. Patent Application Publication No. 2003/0129186), and cationizing the
antibodies (see, e.g., U.S. Patent No. 5,004,697).

DETECTION/DIAGNQOSIS

[0413) Ina further embodiment the present invention provides methods and kits for
the detection and diagnosis of amyloid-associated diseases or conditions. These
methods include known immunological methods commonly used for detecting or

quantifying substances in biclogical samples or in an in situ condition.

[0414] Diagnosis of an amyloid-associated disease or condition in a patient may be
achieved by detecting the immunospecific binding of a monoclonal antibody or an
active fragment thereof to an epitope of the amyloid protein in a sample or in 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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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.

[0415] Biological samples that may be used in the diagnosis of an amyloid-
associated disease or condition are, for example, fluids such as serum, plasma, saliva,
gastric secretions, mucus, cerebrospinal fluid, lymphatic fluid, aqueous humor of the
eye and the like or tissue or cell samples obtained from an organism such as neural,
brain, cardiac or vascular tissue. For determining the presence or absence of the
amyloid protein in a sample any immunoassay known to those of ordinary skill in the
art. (See Harlow and Lane, Antibodies: A Laboratory Manual (Cold Spring Harbor
Laboratory, New York 1988 555-612) may be used such as, for example, assays
which utilize indirect detection methods using secondary reagents for detection,
ELISA’s and immunoprecipitation and agglutination assays. A detailed description of
these assays is, for example, given in WO96/13590 to Maertens and Stuyver, Zreinet -
al. (1998) and WO96/29605.

[0416] For in situ diagnosis, the antibody or any active and functional part thereof
may be administered to the organism to be diagnosed by methods known in the art
such as, for example, intravenous, intranasal, intraperitoneal, intracerebral,
intraarterial injection such that a specific binding between the antibody according to
the invention with an eptitopic region on the amyloid protein may occur. The
antibody/antigen complex may be detected through a label attached to the antibody or
a functional fragment thereof. '

[0417] The immunoassays used in diagnostic applications typically rely on labelled
antigens, 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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Antibodies useful in these assays include monoclonal antibodies, polyclonal

antibodies, and affinity purified polyclonal antibodies.

[0418] Alternatively, the antibody may be labelled indirectly by reaction with
labelled substances that have an affinity for immunoglobulin, such as protein A or G
or second antibodies. The antibody may be conjugated with a second substance and
detected with a labelled third substance having an affinity for the second substance
conjugated to the antibody. For example, the antibody may be conjugated to biotin
and the antibody-biotin conjugate detected using labelled avidin or streptavidin.
Similarly, the antibody may be conjugated to a hapten and the antibody-hapten
conjugate detected using labelled anti-hapten antibody.

[0419] Those of ordinary skill in the art will know of these and other suitable labels
which may be employed in accordance with the present invention. The binding of
these labels to antibodies or fragments thereof can be accomplished using standard '
techniques commonly known to those of ordinary skill in the art. Typical techniques
are described by Kennedy, J. H., et al.,1976 (Clin. Chim. Acta 70:1-31), and Schurs,
A.H. W. M, et al. 1977 (Clin. Chim Acta 81:1-40). Coupling techniques mentioned
in the latter are the glutaraldehyde method, the periodate method, the dimaleimide

method, and others, all of which are incorporated by reference herein.

[0420] Current immunoassays utilize a double antibody method for detecting the
presence of an analyte, wherein the antibody is labeled indirectly by reactivity with a
second antibody that has been jabeled with a detectable label. The second antibody is
preferably one that binds to antibodies of the gwhjec: from which the monocional
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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analyte, may also be e_mployc_d within the scope of the present invention. The system
requires high affinity between the antibody and the analyte. According to one
embodiment of the present invention, the presence of the amyloid protein is
determined using a pair of antibodies, each specific for amyloid protein. One of said
pairs of antibodies is referred to herein as a “detector antibody” and the other of said
pair of antibodies is referred to herein as a “capture antibody.” The monoclonal
antibody of the present invention can be used as either a capture antibody or a
detector antibody. The monoclonal antibody of the present invention can also be used
as both capture and detector antibody, together in a single assay. One embodiment of
the present invention thus uses the double antibody sandwich method for detecting
amyloid protein in a sample of biological fluid. In this method, the analyte (amyloid
protein) is sandwiched between the detector antibody and the capture antibody, the
capture antibody being irreversibly immobilized onto a solid support. The detector
antibody would contain a detectable label, in order to identify the presence of the

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

{0422} Exemplary solid phase substances include, but are not limited to, microtiter
plates, test tubes of polystyrene, magnetic, plastic or glass beads and slides which are
well known in the field of radioimmunoassay and enzyme 1mmunoassay Methods
for coupling antibodies to solid phases are also well known to those skilled in the art.
More recently, a number of porous material such as nylon, nitrocellulose, cellulose

acetate, glass fibers and other porous polymers have been employed as solid supports.

[0423] The present invention also relates to a diagnostic kit for detecting amyloid
protein in a biclogical sample comprising a composition as defined above. Moreover,
the present invention relates to the latter diagnostic kit which, in addition to 2
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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immunoprobes, the antibodies are directly or indirectly attached to a suitable reporter
molecule, €.g,, an enzyme or a radionuclide. The test kit includes a container holding
one or more antibodies according to the present invention and instructions for using
the antibodies for the purpose of binding to amyloid protein to form an
immunological complex and detecting the formation of the immunological complex
such that presence or absence of the immunological complex correlates with presence

or absence of amyloid protein.

EXAMPLES

Materials

[0425] The development and preparation of mouse monoclonal antibody ACI-01-
Ab7C2 (named “mC2” and hC2 for the humanized C2 antibody, throughout the
application) is described in co-pending application EP 05 02 7092.5 filed 12.12.2005,

the disclosure of which is incorporated herein by reference.

[0426] 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 Sammlung 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 _ACCZ'?SO.

[0427] Hybridoma cells were cultured in Dulbecco’s modified Eagle Medium
(DMEM) supplemented with 10% foetal bovine serum and antibiotics
(Penicillin/Streptomycin). The isotype of the antibody produced was checked and
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 antxbod1es Positive contro] antibodies, murine FP-12H3-C2 antlbody
(Genovac Lot No: AK379/01), and standard Chemicon antibody 1560 (Lot no:
0508008791).
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Choice of human constant regions

{0429] As immune system recruitment is not desirable for the clinical antibody
candidate, the selected human constant region for the heavy chain was human IgG4,
modified to change Serine at position 228 in the hinge region to Proline (HulgG4 Ser-
Pro). This mutation stabilizes the interchain disulphide bond and prevents the
formation of half molecules that may occur in native human 1gG4 preparations. The
antibody expressed from the production cell lines will also have the terminal lysine
removed. The sequences of human constant regions HulgG4 Ser-Pro and human

Kappa are given in SEQ ID NO: 17 and 14, respectively.
Example 1 Cloning and Sequencing of Antibody Variable Regions

{0430] Total RNA was prepared from 3 x 10% hybridoma cells (one T175 flask)
using the Qiagen RNeasy mini kit (Cat No: 74104). RNA was eluted in SOpL water
and checked on a 1.2% agarose gel. The conditioned medium from the cells was

retained and a sample used for testing in the antibody activity assay.

{0431] Vyand Vx cDNAs were prepared using reverse transcriptase with mouse
IgG and x constant region primers. The first strand cDNAs were amplified by PCR
using a large set of signal sequence primers. The amplified DNAs were gel-purified
and cloned into the vector pGem® T Easy (Promega). The Vy and Vi clones
obtained were scfeened for inserts of the expected size by PCR and the DNA
sequence of selected clones determined by automated DNA sequencing. The
tocations of the complementarity determining regions (CDRs) in the sequences were
determined with reference to other antibody sequences (Kabat EA er al., 1991). 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 Vy is shown
in SEQ ID NO: 29 and 27, respectively. Four clones gave this identical productive
sequence. A non-productive aberrant Vi 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
Vu AF sequence (see SEQ ID NO: 30) was found in a total of 29 clones, with 14
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single base pair changes in individual clones. The mC2 Vy B sequence was found in
a total of 8 clones. Five of these represented the majority sequence, with the other 3
clones being variations on this. It is possible that these similar Vy B sequences arose
as an artifact of the PCR amplification. A non-productive aberrant Vy was also

obtained from the C2 hybridoma and is attributed to defective V-D-I joining.

[0434] In order to determine which is the correct active mC2 Vy, two chimeric
antibodies were prepared with the two different Vi sequences, AF and B, combined

with the mC2 Vy, to be tested for the correct antibody activity.
Example 2  Construction of Chimeric Antibody Genes

[0435] A human chimeric antibody in its most common form consists of human
constant regions linked to murine (or other non-human) variable regions. A chimeric
antibody provides a very useful tool, firstly for confirmation that the correct variable
regions have been identified, secondly for use as a control antibody in antigen binding
assays with the same effector functions and utilizing the same secondary detection
reagents as a humanized or engineered antibody, and also may be used to investigate
the pharmacokinetic and other properties of the human constant regions with

reference to the particular target for the antibody.

[0436] Two chimeric heavy chain expression vectors were constructed consisting of
mC2 Vy AF or mC2 Vy B variable regions linked to HulgG4 (Ser-Pro) constant
region in the expression vector pSVgpt. This is based on pSV.gpt {(Mulligan and
Berg, 1980) and includes the ampicillin resistance géne 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 HindIIl to BamH]I 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 etal,
1980) pSVhyg includes the ampicillin resistance gene for selection in bacteriai cells,
the hyg gene for selection in mammalian cells, the murine heavy chain

immunoglobulin enhancer region, genomic sequence encoding the kappa constant
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region gene and including the kappa enhancer and SV40 poly A sequences. The light

chain variable region for expression is inserted as a Hindlll to BamHI fragment.

[6438] Expression cassettes for the murine C2 VH and VK sequences were
constructed by addition of 5* flanking sequence including the leader signal peptide,
Jeader intron and the murine immunogiobulin promoter, and 3’ flanking sequence
including the splice site and intron sequence, using the vectors VH-PCR1 and VK-
PCR1 as templates (Riechmann et al., 1988). The DNA sequence was confirmed to
be correct for the VH and VK in the chimeric expression vectors, The DNA and
amino acid sequences of the VH and VK genes in the expression cassettes are shown

in Figures 1 and 2.
Example 3  Expression of Chimeric Antibodies
3.1 Expression in stable cell lines

[0439] The host cell line for antibody expression was NS0, a non-immunoglobulin
producing mouse myeloma, obtained from the European Collection of Animal Cell
Cultures, Porton UK (ECACC No 851 10503). The heavy and light chain expression
vectors were co-transfected into NSO cells by electroporation. Colonies expressing
the gpt gene were selected in Dulbecco’s Modified Eagie’s Medium (DMEM)
supplemented with 10% foetal bovine serum (FBS}, 0.8 ug/ml mycophenolic acid and
250 pg/ml xanthine. Transfected cell clones were screened for production of human
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
prodlicing 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 IgGxk 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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transferred to vectors based on pcDNA3.1 (Invitrogen) for transient expression. The
heavy chain vector included a human IgG constant region. The light chain vector
included a human kappa constant region. Both mC2 Vy AF and mC2 Vy B were
iransfected with mC2 Vi into human embryonic kidney (HEK 298) cells with
Lipofectamine 2000 reagent (Invitrogen Cat No:'11668) according to the protocol
supplied by the manufacturer. Conditioned medium was harvested from cells 3 days
after transfection. The amount of antibody produced was determined by ELISA for
human IgGx antibody.

Example 4  Activity of Chimeric C2 Antibodies
4.1 Activity of chimeric C2 antibodies produced by transient transfection

{0441] Samples of conditioned medium from transient transfection for the two
different chimeric antibodies were tested in the ELISA for binding to Amyloid Beta.
The results clearly indicate that the C2 VH AF is the correct sequence. The C2 Vy
AF/C2 Vx chimeric antibody binds well in the assay, but the C2 Vg B/C2 Vi does not
show any binding at all. The Chemicon 1560 murine control antibody showed good
binding, but binding by the purified murine C2 antibody supplied was low. It should
be noted that a different secondary antibody was employed for the murine antibodies
with the mouse constant regions compared to the chimeric antibodies with human
constant regions, so the results are not directly comparable. Conditioned medium

from the C2 hybridoma was later found to give a good result in the assay.
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 It'ﬁe C2 ChVH B/ChVK
antibody does not bind at all.

Example 5  Design of Humanized C2 Antibody Genes

{0443} The mC2 Vyand Vg amino acid sequences were compared to r_odent

antibody Vy and V sequences in the NCBI and Kabat databases.
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5.1 Light chain variable region

[0444] The closest match mouse germ line gene to mC2 Vi is bbl, Locus
MMU?231201, (Schable et af, 1999). Only two amino acids differ from this germ line
sequence, both located within CDRLI. Mature murine antibodies with similar, but
not identical, sequence are found. Several have an identical CDRL2 and identical
CDRL3, but the CDRL1 of mC2 seems 10 be unique. mC2 Vg can be assigned to
Kabat subgroup MuVII. Position 87 of mC2 Vi is F rather than the Y that is more
common in the subgroup, indicating that this framework residue may be important for
antibody activity. Comparison with human germ line Vi sequences shows that genes
from subgroup VI are the best match for mC2 Vi (Cox et al, 1994). Sequence
DPK 15 together with the human J region Hulk1 were selected to provide the acceptor

framework sequences for the humanized V.

[0445] Four humanized Vi sequences Were designed. C2HuVKI1 consists of mC2
Vi CDRs with frameworks from DPK 15 and human Jx1. In versions 2,3 and 4
murine residues have been substituted in the framework at positions 45 or 87 or both.
Residue 45 may be involved in supporting the conformation of the CDRs. Residue 87
is located at the interface of the Vy and Vx domains. Therefore these residues may be

critical for maintenance of antibody binding.

[0446] The positions and changes that have been made in the light chain framework
regions are shown in Table 6. A comparison of the humanized sequences with mC2

Vy sequence, and with DPK15 and human Jkl.
5.2 Heavy chain variable region

[0447) The closest match mouse germ line gene to mC2 Vy AF is VHT1 83, Locus
AF120466, (Langdon ez 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 Vy 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 Vg AF can be assigned to Kabat subgroup MuVgIlID. Residue
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47 of mC2 Vy is L rather than the more common W, and residue 94 is S rather than
the normal R, indicating that these framework residues may be important for antibody
activity. Comparison with human germ line Vi sequences shows that genes from
subgroup Vylll are the best maich for mC2 V. Sequence DP54 together with the
human J region HuJu6 was selected to provide the acceptor framework sequences for
the humanized V.

{6448] Four humanized Vy sequences were designed. C2HuVH]1 consists of mC2
Vy AF CDRs with frameworks from DP54 and HuJu6. In versions 2, 3 and 4 murine
residues have been substituted in. the framework at positions 47 or 94 or both.
Residue 47 in framework 2 makes contact both with the CDRs and with the Vi
domain. Residue 94 may be involved in supporting the conformation of the CDRs,

Therefore these residues may be critical for maintenance of antibody binding,

{0449] The positions and changes that have been made in the heavy chain

framework regions are shown in Table 7.
Example 6 Construction of Humanized Antibody Genes

[0450] The modified variable regions were constructed by the method of
overlapping PCR recombination. The expression cassettes for the chimeric antibody,
C2 ChVy AF and C2 ChVg_ were used as templates for mutagenesis of the framework
regions to the required sequences. Sets of mutagenic primer pairs were synthesized
encompassing the regions to be altered. The humanized Vy and Vi expression
cassettes produced were cloned into pUC19 and the entire DNA sequence was
confirmed to be correct for each Vy and V. The modified heavy and light chain V-
region genes were excised from pUC19 as HindIII to BamHI expression cassettes.
These were transferred to the expression vectors pSVgpt and pSVhayg 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

Vg in the expression vectors.

122



<210> <211> <212> <213> <220> <223> <400> 5 12 112 PRT Artificial sequence artificial humanized

g|2 HuVIC 12 10 1 variable light chain Asp lle Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro
y

WO 2009/048537 PCT/GS2008/011491

Example 7  Expression of Humanized Antibodies
7.1 Expression in stable cell lines

[0451] The humanized heavy and light chain expression vectors were co-transfected
into NSO cells by electroporation, as for the expression of chimeric antibodies.
Antibody producing cell lines were sclected and expanded and humanized antibodies

purified, exactly as for the chimeric antibody. The purified antibodies were analyzed
by SDS-PAGE.

7.2 Transient expression of humanized antibodies

[0452] To expedite testing of the different humanized Vy and Vg constructs, the C2
humanized Vy and Vi expression cassettes were also transferred to the vectors for
transient expression described in section 7.2.. The four humanized C2Z Vi constructs
were co-transfected with the chimeric C2 Vy construct into HEK?293 cells. Similarly,
the four humanized C2 Vy constructs were co-transfected with the chimeric C2 Vg
construct into HEK293 cells. Conditioned medium was harvested from cells three
days after transfection. The amount of antibody produced was determined by ELISA
for human IgGxk antibody.

Example 8  Activity of Humanized C2 Antibedies
8.1 Activity of humanized C2 antibodies produced by transient transfection

[0453] Samples of conditioned medium from the transient transfection were tested
in the Amyloid Beta ELISA. The results obtained clearly indicate that the 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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8.2 Activity of purified humanized C2 antibodies

[0454] Eight different humanized C2 antibodies comprising all combinations of two
humanized heavy chains and four humanized light chains were purified from stable

NSO cell lines as described and tested using the Amyloid Beta ELISA (Figure 4).

[0455] The results obtained clearly indicate that C2 HuVH4 antibodies perform
better in the assay than C2 HuVH2 antibodies. Of the C2 HuVH2 antibodies, C2
HuVHZfHuVKS shows the best binding activity, but this is approximately 2 fold
reduced compared to the chimeric control antibody C2 ChVHAF/ChVK. C2
HuVH2/HuVK?2 activity is four to five fold reduced compared to the control. The
activities of the antibodies comprising C2HuVH4 with the four different humanized
light chains are similar. The highest activity is observed for CZHuVH4/HuVKland

all four antibodies are close to the control chimeric antibody in the assay.
Example 9  Modifications to CDRL2
9.1 Design light chain with modified CDR 2

[0456] As noted above, many antibodies share the same CDRL2 sequence
(“KVSNRFS”) as the C2 antibody. It was decided to test whether CDRL2 could be
modified slightly without adversely affecting antibody activity. Two conservative
substitutions were selected: R for K at position 50 and S for N at position 53. The
two altemative CDRL2 sequences are therefore “RVSNRFS” and “KVSSRFS”.
These were incorporated into the murine Vi 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 CDRL?2 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 HEK293 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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9.3 Activity of C2 antibody with modified CDRL2

{0458) Samples of conditioned medium from the transient transfection of mC2 Vs
with modified CDRL2 combined with mC2 Vy were tested in the Amyloid Beta
ELISA.(Figure 5) Both the VK-R and the VK-S antibodies are comparable to the
chimeric C2 antibody, indicating that the individual modifications to CDRL2 chosen
do not markedly affect the activity of the antibody in the assay. |

Example 18 Affinity Determination

[6459] To assess the binding specificity and affinity of mouse (ACI-01-Ab-7-C2)
chimeric (AF) and humanized antibodies (H4K1; H4K4), BIACORE.RTM. analysis
was performed using amyloid beta 1-42 monomers and fibers as antigen immobilized
on a CMS5 chip. BIACORE.RTM. technology utilizes changes in the refractive index
at the surface layer upon binding of the antibody to the antigen immobilized on the
layer. Binding is detected by surface plasmon resonance (SPR) of laser light
refracting from the surface. Analysis of the signal kinetics on rate and off rate allows
the discrimination between non-specific and specific interaction. The concentration

of antibody used was in the range of 0.05 M to 1.0 uM.

Table 1: Binding specificity and affinity of mouse (ACI-01-Ab-7-C2) chimeric

(AF) and humanized antibodies (H4K1; H4K4) for amyloid beta 1-42 monomers and
fibers

Monomers Fibers

ka(I/Ms) ka(l/s) KD M) k(1Ms) ky(l/s) KD (M)
Mouse ACI-01-Ab-7-
Cc2 1.8E+04 12.7}5‘.—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 O9.5E-04 19E-08 49E+04 23E-04 4.7E-09
humanized H4K4 2 5E+04 4.4E-04 1.8E-08 1.3E+05 3.0E-04 23E-09
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gample 11 Immunhistochemical Binding Assay

11.1  Human brain sections

[0460] Brains from healthy, non-demented pre-AD and AD patients were obtained
from the Universititsklinik in Bonn after ethical approval. Brains were fixed in
formaldehyde and the hippocampus region was dehydrated, embedded in paraffin and .
5 um sections were cut with a microtome. Paraffin sections were stored at RT until
use. For fresh material, 5 pm cryosections were cut with a cryostat and sections stored
at -80°C until use.

11.2  Immunohistochemistry

[0461] Paraffin sections were deparaffinized and rehydrated by bathing slides in
xylene followed by 100% ethanol, 90% ethanol and 70% ethanol. Background was
decreased by 30 minutes incubation in 10%H,0,, 10% methanol in water. Antigen
retrieval was obtained by incubating the slides in 100% formic acid for 3 minutes.
After 3 washes in Tris buffered saline (TBS, pH 7.5), non-specific labeling was
blocked by a 2 hour incubation of the slides in 10 % BSA, 0.25% Triton X-100 in
TBS. After washing (3 washes in TBS) blocking of endogenous antibodies was
performed by adding a non-labeled anti-human IgG (Biomeda) and incubating slides
in humid chambers overnight at RT. After another 3 washes, the primary human anti
amyloid antibody was added to the slides and incubated another 24 hours at RT.
Following washing, an alkaline phosphatase labeled secondary anti human 1gG
(Sigma) was added to the slides and incubated for 2 hours at RT. After washing,
slides were developed with Liquid permanent Red (Dakocytomatlon) 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. After3 washes in Tris buffered saline (TBS,
pH7.5), non-specific labeling was biocked 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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[6463] Sections were examined with a Leica DMLB microscope and photographed

using a Leica DC500 camera and Leica FireCam1.2.0 software.

[0464) Both human antibodies A and C labeled plaques of brains from AD disease
patients (Figure 6). Both diffuse and cored plaques were labeled. Moreover, diffuse
plagues in non -demented pre-AD patients could also be detected by the A and C
antibodies. Amyloid in cerebral amyloid angiopathy (CAA) was labeled with both
antibodies and some staining of neurons which may correspond to intracellular
amyloid was also detected. No labeling was seen on control brains from healthy
patient. Plaques could be detected on paraffin sections pretreated with formic acid but
no plaques were labeled on paraffin sections without formic acid pretreatment and on
cryosections fixed in methano}. The human antibody B did not detect plaques on
paraffin sections and the mouse antibody did not stain either paraffin or cryosections

of human brains.

Abbreviations:

A = binding chimeric antibody AF (IgG4) (mC2ChVHAF)

B = non-binding chimeric antibody B (1gG4) (mC2VHB)

C = binding humanized antibody H4K1 (IgG4) (HuVH4/HuVKI)
Mouse = ACI-01-Ab-C2 mouse antibody (IgG2b)

Example 12 Functionality of mC2 on Amyloid Fibers

12.1 Modification of Conformation of AR1-42 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).42) 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-"*C Tyrosinel0 and Valinel2-
labeled AB1-42 peptide, analysing secondary conformation (Figure 7A). The mC2
antibody solubilised 35.4 % of the preformed AS1-42 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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coil is of the order of 35% and is therefore in close agreement with that measured
using fluorescence Th-T assay (Figure 7B). These data indicéte that the binding of
the mC2 antibody initiates a transition of the secondary structure which potentially
causes a destabilization of the parallel intermolecular arrangement of the beta sheets

affecting a break of elongated fibers into smaller fragments.
12.2  Conformation-dependent Binding Affinity of mC2 antibody

[0466] Since it is well known in the scientific literature that a proportion of the
antibody-antigen binding energy can be used for energy-dependent modification of
the conformation of an antigen (Blond and Goldberg, 1987), a comparison experiment
of the binding affinity of the C2 antibody to the whole Af;.4; protein and to'a smaller,
nine amino acid long, peptide comprising the antibody’s epitope was performed
(Figure 8). For this comparison the affinities of the humanized antibody C2 were
analyzed by ELISA using biotinylated peptides covering the complete amino-acid
sequence of the C2’s epitope (produced by Mimotopes and purchased from ANAWA
Trading SA) and a biotinylated complete AB1-42 peptide (Bachem). The analysis
was done according to the manufacturer’s (Mimotopes) instructions. As demonstrated
in Figure 8 andTable 2, the antibody binds with a 36.0% higher affinity to the peptide
comprising its specific epitope (aminoacids 13-21 of the APz 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
0D
Amyloid beta 13-21 Amyloid betal-42
hC2 1.225 0.9005
Contro! IgG 0.171 0.196
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Example 13  Effects of the anti-amyloid hC2 on the aggregation of amyloid beta
1-42 peptide

[8467] To evaluate the ability of the humanized anti-human amyloid beta
monoclonal antibody hC2 to mediate anti-aggregating and disaggregating effects on

amyloid beta (Af) a thioflavin T spectrofluorescence assay was accomplished.

13.1 Inhibition of Aggregation Assay

[0468] AB1-42 lyophilized powder was reconstituted in hexafluoroisopropanol
(HFIP) to 1 mM. The peptide solution was som'catéd for 15 min at room temperaturé,
agitated overnight, and aliquots made into non-siliconized microcentrifuge tubes. The
HFIP was then evaporated under a stream of argon. The resulting peptide film was

vacuum dried for 10 min and stored at -80°C unti! used.

[0469] To assay for the antibody-mediated inhibition of AB1-42 aggregation, the
hC2 antibody was pre-diluted in PBS and an assay solution containing the following
components was made in a non-siliconized incubation tube: 3.3 or 0.33 M pre-
diluted antibody, 10 uM thioflavin T, 33 uM AB1-42, and 8.2% DMSO. Therefore
the final molar ratios of antibody to AB1-42 were 1:10 and 1:100. Appropriate
control solutions were also prepared. The solutions were then incubated for 24 hrs at
37°C, and the spectrofluorescence (relative fluorescence units; RFU) read in six
replicates in black 384-well plates (Perkin-Elmer) on a Perkin-Elmer FluoroCount
spectrofluorometer. The spectrofluorescence was then measured and %

disaggregation calculated as described below.

13.2 Disaggregation Assay

[0470] To assay for antibody-mediated disaggregation of pre-aggregated AG1-42, a
low-molecular weight AB1-42, 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 yM pre-diluted
antibody, and 10 gM 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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13.3 Calculation

[0471] Inhibition of aggregation or disaggregation is expressed as mean %
inhibition or disaggregation, respectively, + standard error of the mean (SEM)

according to the following equation:

% Inhibition = (RFU of pos contst — RFU of neg contsl)-{RFY of sample with AS1-42 -RF1J of sample without AB142} x
100%
(RFU of pos contrl - RFU of neg contrl}

13.4 Result
13.4.1 Inhibition of AB1-42 aggregation

[0472] Inhibition of AB1-42 aggregation using the hC2 antibody is shown in Table
3 and Figure 11. At an antibody to AB1-42 molar ratio of 1:100 the inhibition
averaged 30% (2 independent experiments), whereas at a 1:10 molar ratio the

inhibition was 80% (2 independent experiments; see Table 3).

Table 3. hC2-mediated inhibition of AB1-42 aggregation at a 1:100 and 1:10
antibody to AB1-42 molar ratios.

Molar ratio {antibody to AB1-42)
Antibody
1:100 1:10
hC2 30.0=4.1% 80.4 + 6.9%

13.4.2 Disaggregation of pre-aggregated ABl-42

[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 ata 1:100 and 1:10
antibody to Af31-42 molar ratios.

Molar ratio (antibody to AB1-42)
1:100 1:10

Antibody
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[0474] Using the thioflavin T assay, the bi-functional properties of the anti-Af
humanized antibody hC2 can be demonstrated, namely to inhibit the aggregation of
AB1-42 into pathogenic protofibrillar conformation and in addition to disaggregate
preformed AB1-42 protofibrils. hC2 inhibited AB1-42 aggregation by 80% at an
antibody to AB1-42 molar ratio 6f 1:10. The ability of hC2 to disaggregate pre-
aggregated protofibrils of AB1-42 at a 1:10 molar ratio was shown to be 32%.

Example 14: Conformation-specific binding of mC2 to different classes of

Amyloid Protein

[0475] In order to evaluate the specificity of mC2 to different stages of polymerized
amyloid protein, monomeric, polymeric soluble and fibrillic amyloid, an ELISA
coated with these different stages of polymeric beta-amyloid was performed (Figure
9). Monomers were prepared according to a modified method published i_ay Klein
(2002), soluble polymeric amyloid beta according to Barghorn ef al. (2005), whereas
fibers were performed by incubation of amyloid (Bachem, Switzerland) with a final
concentration of 1ug/u in Tris/HCI pH 7.4 at 37°C for 5 days followed bya
centrifugation step (10,000 rpm for 5 minutes). The amyloid polymers were then
coated on an ELISA plate at a final concentration of 55ug/ml. Binding affinity ELISA
was performed using an anti-mouse IgG monoclonal antibody (Jackson) labelled with
alkaline phosphate. As demonstrated in Table 5, the mC2 antibody binds with higher
affinity to soluble polymeric amyloid beta than to fibers and with 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 § Conformation-specific binding of mC2 to Amyloid Monomers,

Oligomers and Fibers

mC2 0.D.

Ab Conc

(ug/ml} Oligomer Fibers Monomers
0.625 2.806 1.620 1.155
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65707580 Leu Gin Met Asn Set Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Set Gly Asp
Ty.r .T.rp Gly Gin Gly Thr Thr Val Thr Val Set Set 100105110 <210> 16 <211> 439 <212> PRT <213>
artificial sequence <220> <223> artificial humanized C2 heavy chain <4 T]]L%(é&%\{ﬂ&in Len Val

a

Gin Set Gly g@@]?/qu?ﬂlal GIn Pro Gly Gly 13.015 Set Leu Arg Len Se a Set Gly Phe Thr
Phe Set Set Tyr 202530 '

0.312 1.724 0.989 0.649
0.156 1.036 0.631 0.397
0.078 0.652 0.499 0.333

Example 15: Epitope mapping of AC Immune’s moncclonal antibody hC2

[0476] Epitope mapping of the humanized monoclonal antibody hC2 was performed
by ELISA using three different peptide libraries. One library comprised a total of 33
biotinylated peptides covering the complete amino acid (aa) sequence of AB1-42
(produced by Mimotopes and purchased from ANAWA Trading SA), the second
library contains biotinylated peptides using peptide 12 (2al2-20 of Af) from the first
peptide library and substituting each aa in the sequence by an alanine (see table 8
below), éhd the third library contains biotinylated peptides 13, 14, or 15 (aa 13-21,
14-22 or 15-23 of AB) and substituting in each case the last amino acids to an alanine
or to a glycine for aa 21 which is already an alanine (see table 9 below). A
biotinylated complete AB1-42 peptide was used as positive control (Bachem).
Epitope mapping was done according to the manufacturer’s (Mimotopes) instructions.
Briefly, Streptavidin coated plates (NUNC) were blocked with 0.1% BSA in PBS
overnight at 4°C. After washing with PBS-0.05% Tween 20, plates were coated for 1
hour at RT with the different peptides from the library, diluted in 0.1% BSA, 0.1%
Sodium Azide in PBS to a final concentration of 10 uM. After washing, plates were
incubated for 1 hour at RT with the hC2 antibody or a non Af binding chimeric 1gG4
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 (pNPP) 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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Gly Met Set Trp Val Avg Gin Ala Pro Gly Lys Gly Len Gin Leu Val 354045 Ala Set lle Asn Set Asn Gly
Gly Set Thr Tyr Tyr Pro Asp Set Val 505560 Lys Gly Arg Phe Thy lle Set Arg Asp Asn Ala Lys Asn Set

Len Tyr 65707580 Len Gin Met Asn Set Len Avg Ala Gin Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Set
Gly Asp Tyr ¥9 @I/ Gly Thr Thr Val Thr Val Set Set 150 PCT/uszoé'é?iy{fFigf@i’XA{f\?? Dkt. No.:

089667-0155 100105110 Ala Set Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Set Arg
115120125

substituted by an alanine, indicating that these aa are absolutely critical for binding of

the antibody to AB. The binding of the hC2 antibody is partially Jost when aa 15 and
18 are substituted.

[0478] The binding was also almost completely lost when aa 14 was substituted for
an alanine, indicating that aa 14 is also very important for binding (Figure 17B).

[0479] Finally, a third library was used to determine whether aa 21, 22 or 23 are
critical for binding to the epitope. The binding of the antibody to aa 15-23 was
reduced when aa 23 was substituted for an alanine, indicating that aa 23 is also
important for binding. The binding was partially lost when aa 21 was substituted for a
glycine and slightly lost when aa 22 was substituted for an alanine (Figure 17C).

Example 16: Neuroprotection by the hC2 Antibedy

{0480] The ability of antibody hC2 to prbtect neurons from Abeta oligomer-induced
degeneration was assessed in an in vitro assay. Embryonic day 16.5-17.5 mouse
cortical neurons were isolated, dissociated, and cultured in vitro in N3-F12 media.
The cells were gi'own for nine days in total, and were fed on day 3 and on the day that
Abeta oligomer, or Abeta oligomer plus anti-Abeta antibody hC2 was added. Atday
five (“4 days Abeta”) or day six (“3 days Abeta”), certain wells of cells were treated
with either 2 uM Abeta oligomer alone, or a combination of 2 uM Abeta cligomer
and 50 pg/mL anti-Abeta antibody hC2.

{0481] The Abeta oligomer was prepared by dissolving Abeta 1-42 (rPeptide} in
HFIP, from which Abeta peptides were aliquoted into 10ul 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 10pl 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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Set Thr Set Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 130135140 Phe Pro Glu Pro Val Thr
Val Sex* Trp Asn Set Gly Ala Leu Thr Ser 145150155160 Gly Val His Thr Phe Pro Ala Val Leu Gin Set
Set Gly Len Tyr Set 165170175 Len Set Set Val Val Thr Val Pro Set Set Set Len Gly Thr Lys Thr
180185190 R ##iP€4P83Asn Val Asp His Lys Pro Set Asn Thr Lys Val AspPIVESEEEINEY85 Arg val Glu-
Set Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro 210215220 Glu Phe Len Gly Gly Pro Set Val

Phe Len Phe Pro Pro Lys Pro Lys 225230235240 Asp Thr Len Met lle Set Arg Thr Pro Glu Val Thr

Cys val Val V%ﬁﬁé&%@ PBRled with FITC to visualize microtubules, and thus neuronal processes

in general. The results are shown in Figure 13.

[0483] Untreated mouse embryonic cortical neurons showed normal morphology
after nine days of culture (Figure 13, leftmost panel). Treatment of the cells with
Abeta oligomer for three days induced axon degeneration and caused a decrease in the
total number of axons (Figure 13, lower center panel), and this effect was even more
pronounced at four days of treatment (Figure 13, upper center panel). In contrast, the
cells treated with the combination of Abeta oligomer and anti-Abeta antibody hC2
looked similar to control cells (Figure 13, upper and lower right panels). These
results indicate that anti-Abeta antibody hC2 was able to protect embryonic mouse

cortical neurons from Abeta oligomer-induced degeneration.

Table 6: Positions and changes made in the humanized C2 light chain
framework regions
Position Light chain 45 | 87 | 50 | 53
Mouse C2VK KIF|K]|N
Humanized C2HuVy! Q| Y | KN
Humanized C2ZHuVk2 Q! F | K|N
Humanized C2ZHuVg3 K|Y | K|N
Humanized C2HuVy4 K|F|K]|N
Human Germline dpk15 QI Y| LN
Mouse C2Vg-R R
Mouse C2Vx-S S
Table 7: Positions and changes made in the bumanized C2 heavy chain
framework regions
Position Heavy chain 47 | 94
Mouse C2VHAF L S
Humanized C2ZHuVHAFI | W | R
Humanized C2ZHuVHAF2 | W | S
Humanized C2HuVHAF3 | L | R
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Asp Val Set Gin Gin Asp Pro Gin Val Gin Phe Asn Trp Tyr Val Asp 260265270 Gly Val Gin Val His
Asn Ala Lys Thr Lys Pro Arg Gin Gin Gin Phe 275280285 Asn Set Thr Tyr Arg Val Val Set Val Len Thr
Val Len His GIn Asp 290295300 Trp Leu Ash Gly Lys Gin Tyr Lys Cys Lys Val Set Asn-Lys Gly Len
305310315396 P18 8et lle Gin Lys Thr lle Set Lys Ala Lys Gly Gin ProAgS3¥843H455 151

PCT/US2008/011491 Atty. Dkt. No.: 089667-0155 Gin Pro Gin Val Tyr Thr Len Pro Pro Ser Gin Gin
Gin Met Thr Lys 340345350

Humanized C2ZHuVHAF4 | L S
Human Germline DP-54 W | R

[0484] A total of 8 different antibodies were constructed with light chains
Humanized C2HuV1, C2ZHuVy2, C2HuV3, C2HuVk4 and heavy chains
C2HuVHAF4 and C2ZHuVHAF2

Table 8. Summary of peptides used in the second library

aa that are important for binding are marked in italics and underscore and aa.

absolutely critical for binding are marked in italics and bold.

pl220 V H H Q K L V F F
Al2 A H H Q K L V F F
Al3 V A H Q KL V F F
Al4 V H A Q K L V F F
A5 V H H A K L V F F
A6 V H H Q A L V F F
Al7 V H H Q K A V F F
Al8 V H H Q K L A F F
A9 V H H Q XK L V A F
A20 V H H Q K L V F A
aano. 12 13 I4 15 16 17 18 19 20

Table 9. Summary of peptideé used in the third library.

aa that are important for binding are marked in italics and underscore and aa

absolutely critical for binding are marked in italics and bold

pl3-21 H
pl321 G21 H
pl4-22

pl4-22 A22
p15-23

pl15-23 A23

Q

ol o« o >
00 0 0 0
AR R AR RR
e s sl sl »
< < < < < <
s By v I s B> B = M 5|
R I T T
b A A I
Mo

135



Asn Gin Val Set Len Thr Cys Len Val Lys Gly Phe Tyr Pro Set Asp 355360365 lle Ala Val Gin Trp Gin
Set Asti Gly Gin Pro Gin Asn Asn Tyr Lys 370375380 Thr Thr Pro Pro Val Len Asp Set Asp Gly Set
Phe Phe Len Tyr Set 385390395400 Arg Len Thr Val Asp Lys Set Arg Trp Gin Gin Gly Asn Val Phe
Set 405410418 BY¥EEBVal Met His Gin Ala Len His Asn His Tyr Thr Gi E%‘@?él"ﬁ/ﬁbé%mo Len Set
Len Set Len Gly Lys 435 <210> 17 <211> 326 <212> PRT <213> Homo sapiens <220> <223> I1G
GAMMA-4 CHAIN C REGION - modified <400> 17 Ala Set Thr Lys Gly Pro Set Val Phe Pro Len Ala

Pro Cys Set Aig ro, 13 14 15 16 17 18 19 20 21 22 23

Example 17 Effect of the hC2 antibody on cultured retinal ganglion cell RGC)

apoptosis

[0485] To assess the in vitro capacity of the hC2 antibody to reduce retinal ganglion
cell (RGC) death related to 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, cultured RGCs from rats and

mice are used.

[0486] To isolate the cells, at sacrifice the swuyjecs are anesthetized, their eyes are
removed and the retina is dissected and incubated in 2 mg/ml papain solution for 25
minutes at 37°C to break down the eﬁtraceilular matrix. At the end of treatment, the
cells are washed three times with RCG medium in the presence of a protease inhibitor
to stop the papain action. The tissue is then triturated by passing it guickly up and
down through a Pasteur pipette until the cells are dispersed. A commercially
available Coulter counter is used to determine cell density in the cell suspension,
before culturing the cells in 95% air/5% CO- at 37°C.

[0487] In order to mimic the damage from 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, 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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151015 Set Thr Set Gin Set Thr Ala Ala Len 'fly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Gin Pro Val
Thr Val Ser Trp Asn Ser Gly Ala Len Thr Set 354045 Gly Val His Thr Phe Pro Ala Val Len Gin Set Set

Gly Len Tyr Set 505560 Len Ser Set Val Val Thr Val Pro Set Set Ser Len Gly Thr Lys Thr 152
PCT/US2008Y§14444485857075 80 eCTUS 2008101 1491

fluorescence-labeled secondary antibodies goat anti-mouse IgG, goat anti-rabbit IgG
or rabbit anti-goat IgG. At the end of the incubation, the cells are washed, stained for
5 minutes with DAPJ solution and rinsed. Surviving RGCs are counted by
fluorescence microscopy and the number of cells present after incubation with the

hC2 antibody are compared to control.

Example 18 — Effect of the hC2 antibody on retinal ganglion cell RGC)

apoptosis in vive

[6489] To assess the in vivo capacity of the hC2 antibody to reduce retinal ganglion
cell (RGC) death in individuals affected by 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, 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 Qf
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 supjeas 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 sujectS
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 irls. The gpjecs 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 qupjects TECEIVE 8 50
11! 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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Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 859095 Arg Val Glu Set Lys Tyr
Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro 100105110 Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe
Pro Pro Lys Pro Lys 115120125 Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130135140 R&p 2V EEI1Gin Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr v&%%i%ﬁ%éﬁi‘sswo Gly val
Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe 165170175 Asn Set Thr Tyr Arg Val Val Ser
Val Leu Thr Val Leu His Gin Asp 180185190 Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Set Asn

Lys Gly Leu 19[%399]20'% measure IOP, a commercially available handheld tonomer (TonoLab) is
used. The measurements are taken while the subjectS are under anesthesia as the
average of 12 readings immediately before laser treatment, 1, 4 and 7 days after
treatment, and then weekly for the duration of the experiment. If, at an interval of one
week, the difference in the IOP between the two eyes of the wjecs 18 less than 6 mm

Hg, the supjeqs are not further included in the study.

[0492] In order to evaluate the preventive effect of the hC2 antibody on RGC
apoptosis, half of the sujexs receiving the IOP-inducing treatment receive an
intravitreal or intravenous injection of the hC2 antibody at the time of IOP elevation.
Half of the qjeus serve as control. The functional RGCs in the entire retina of eyes
with IOP elevation are imaged and counted, and then compared to the number present
in the contralateral eyes in the same gpjecss. The difference in RGC number between
the two eyes represents cells that have been lost as a result of IOP elevation in the
surgical eye. Analysis of changes in this differential vaiue assists in the identification

of protective effects elicited by the hC2 antibody.

[0493] The number of RGCs is measured by histological endpoint analysis at 2, 4, 8
and 16 weeks after induced elevation of IOP. The retinas of the wupjes are fixed in 4%
paraformaldehyde and stained in sections or whole mount using the RGC specific
marker Brn3b. Multiple studies have demonstrated that loss of Bm3b staining
correlates with loss of function in RGCs. To confirm the accuracy of histological

RGC labeling, this method may be used in conjunction with backlabeling of the optic
nerve from the SCN with DIiASP or Fluorogold in a subset of supjects t0 identify RCGs
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 sybjer- Retinas are prepared as
above and imaging of annexin V is conducted in conjunction with imaging of

histological endpoints.
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Pro Ser Set lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg 210215220 Glu Pro Gin Val Tyr Thr
Leu Pro Pro Ser Gin Glu Glu Met Thr Lys 225230235240 Asn Gin Val Ser Leu Thr Cys Leu Val Lys
Gly Phe Tyr Pro Ser Asp 245250255 lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
260265270 TH? I E5Bro Val Leu Asp Set Asp Gly Ser Phe Phe Leu THF BB 2¥6936U85 Arg Leu

Thr Val Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser 153 PCT/US2008/011491 Atty. Dia No.:
089667-0155 290295300
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Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser 305310315320 Lets Ser Lets Ser
Leu Gly 325 <210> 18 <211> 51 <212> DNA <213> Mus musculus <220> <223> C2 HuVH AF 4
humanised heavy chain variable region (CDR2) <400> 18 agcatcaata gtaatggtgg.tagcacctat -
tatccagaca gifRasYet§es1 <210> 19 <211> 9 <212> DNA <213> Mus MGSEReWBHI6Y <223> C2
HuVH AF 4 humanised heavy chain variable region (CDR3) <400> 19 ggtgactac 9

Tomlinson IM, Walter G, Marks JD, Llewelyn MB and Winter G. J. Mol.
Biol. 1992; 227: 776-798. The repertoire of hurmnan germiine Vy sequences reveals
about 50 groups of Vy segments with different hypervariable loops
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<210> 20 <211> 49 <212> DNA <213> Miss musculus <220> <223> C2 HuVK 1 humanised light
chain variable region (CDR1) <400> 20 agatctagtc agagccttgt atatagtaat ggagacacct atttacatt 49
<210> 21 <211> 635 <212> DNA <213> artificial sequence <220> 154 PCT/US2008/011491 Atty. at.
No.: 089667-0155 43R&> artificial humanized C2 Hu VK 1 variable light chain <400> 21 gatattgtga
tgacccaatc tccactctcc ctgectgtca ctcetggtga gectgectee 60 atctcttgca gatctagtca gagcctigta tatagtaatg

gagacaccta tttacattgg 120 tacctgcaga agccaggcca gtctccacag ctcctgatct acaaagtttc caaccgattt 180
Use of a composition in the manufacture of a medicament for the

treatment of cortical visual deficits, glaucoma, optic nerve drusen, optic
neuropathy, optic neuritis, cataract, ocular amyloidosis, or lattice dystrophy,
wherein the composition comprises a therapeutically effective amount of a
humanized antibody, wherein the humanized antibody comprises a heavy
chain CDR1 having the amino acid sequence of SEQ ID NO: 1; a heavy chain
CDR2 having the amino acid sequence of SEQ ID NO: 2; a heavy chain
CDR3 having the amino acid sequence of SEQ ID NO: 3: a light chain CDR1
having the amino acid sequence of SEQ ID NO: 4; a light chain CDR2 having
the amino acid sequence of SEQ 1D NO: 3, the amino acid sequence
RVSNRFS, or the amino acid seqeuence KVSSRFS; and a light chain CDR3
having the amino acid sequence of SEQ ID NO: 6: and wherein the humanized

antibody is of the IgG4 isotype.

2. The use of claim 1, wherein the humanized antibody comprises
the light chain variable region of SEQ ID NO: 12 and the heavy chain
variable region of SEQ 1D NO: 15,

3. The use of claim 1 or 2 for the treatment of glaucoma.

4. The use of claim 3, 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
giaucoma, congenttal glaucoma, secondary glaucoma, pigmentary glaucoma

and exfoliative glaucoma.

5. Use of claim 1 or 2 for reducing the plaque load in the retinal
ganglion cell layer of a subject suffering from cortical visual deficits,
glaucoma, optic nerve drusen, optic neurcpathy, optic neuritis, cataract ocular

amyloidosis, or lattice dystrophy.
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tctggggtcc 240 agcagagtgg 300 tggacgttcg 336 cagacaggtt aggctgagga gccaaggcac cagtggcagt
ggatcaggga cagatttcac actcaagatc tgtgggag t tattactgct ctcaaagtac acatgttcct caaggtggaa atcaaa
<210> 22 <211> 657 <212> DNA <213> artificial sequence <220> <223> artificial humanized C2 li

<400> 22 gatattgtga tgacccaatc tc%c C.tct%c Gé)fatct%[tg_ca atctagtc? %a ccttgtaﬂl_IZO tacctgcaga
agccaggcca gtctccaca 180 scolciaim | or or requing ihe amount oI plagues in the

retinal ganglion cell layer of a subject suffering from cortical visual deficits,
glaucoma, optic nerve drusen. optic neuropathy, optic neuritis, cataract, ocular

amyloidosis, or lattice dystrophy.

7. Use of claim 1 or 2 for decreasing the total amount of soluble
amyloid-f in the retinal ganglion cell layer of a subject suffering from cortical
visual deficits, glaucoma, optic nerve drusen, optic neuropathy, optic neuritis,

cataract, ocular amyloidosis, or lattice dystrophy.

8. Use of claim 1 or 2 for preventing, treating or alleviating the
effects of cortical visual deficits, glaucoma, optic nerve drusen, optic

neuropathy, optic neuritis, cataract, ocular amyloidosis, or lattice dystrophy.

9. Useofclaim 1 or 2 for retaining or decreasing ocular pressure in
the eyes of a subject suffering from cortical visual deficits, glaucoma, optic
nerve drusen, optic neuropathy, optic neuritis, cataract, ocular amyloidosis, or

lattice dystrophy.

10.  Theuse of any of claims 5 to 7 and 9, wherein the subjectis a

mammal.

11. The use of claim 10, wherein the mammal is a8 human.
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- tctggggtce cagacaggtt cagtggcagt 240 agcagagtgg agg%&a_ggg tgtgggagtt tat actgct ctcaaagtac

acatgttcct 300 tggacgttcg gccaaggcac caaggtggaa 3605k @% @ﬁtﬁaﬂccatctgtc ttcatcttcc
cgccatctga tgagcagttg aaatctggaa ctgcctctgt tgtgtgectg 420 ctgaataact tctatcccag agaggccaaa
gtacagtgga aggtggataa cgccctccaa 480 155 PCT/US2008/011491 Aity.M./462 089667-0155
cccaggagag tgtcacagag caggacagca aggacagcac ctacagcctc tgacddtyaghtalagceifs Taétfdigaaac
acaaagtcta cgcctgcgaa agggcectgag ctcgeccgtc acaaagagct tcaacagggg agagtgt

SEQUENCE LISTING

<110> AC Immune S.A.
<120> Humanized Antibody
<130> 0£89667-0155

<141> 2008-10-03

<150> US 60/960;516
<151> 2007—10—65

<160> 32

170> PatentIn version 3.3
<210> 1

<211l> 10

<212> PRT

<213> Mus musculus

<220
<223> €2 HuUVH AF 4 humanised heavy chain variable region {CDR1}

«<400> 1

Gly Phe Thr Phe Ser Ser Tyr Gly Met Ser
1 3 10

«210> 2

<211 17

<212> PRT

<213> Mus musculus

<220
<223> (2 HuVH AF 4 humanised heavy chain wvariable region (CDR2}

<400> 2

Ser Ile Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val Lys
1 5 10 15

Gly

<210> 3

c21i> 3

<212> PRT

<213> Mus musculusg
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<210> <211> <212> <213> <220> 23 321 DNA Homo s 23> artificial humanized C2 hg ht
chain constant region <400> 23 aggactgtgg ctgcaccatc &%%ggggé@@@é&hgttgtgtg cctgctgaat
120 tggaaggtgg ataacgccct ccaatcgggt 180 agcaaggaca gecacctacag cctcagcage

Atty. Dkt. No.: 089667-0155

<220
<223> (€2 HuVH AF 4 humanised heavy chain variable region (CDR3)

<400> 3
Gly asp Tyr
1

<210> 4
<21l 16
212> PRT

<213> Mus musculus

<220>
<223> C2 HuVK 1 humanised light chain variable region {CDR1)

<400> 4

Arg Ser Ser Gln Ser Leu Val Tyr Ser Asn Gly Asp Thr Tyr Leu His

1 s 10 15
<218> 5

<21ll> 7

<212> PRT

<213> Mus musculus

<220>
<223> €2 BuVK 1 humaniszed light chain variable region (CDR2)

<400 5

Lys Val Ser Asn Arg Phe Ser

1 5
<210> 6

<211> 9

«212> PRT

<Z213> Mus musculus

<220
«223> (2 HuVK 1 humanised light chain variable region ({CDR3)

<400> 6

S8er Gln Ser Thr His Val Pro Trp Thr

1 &
<210> 7

<«21li> &

<212» PRT

«213» Homo sapiens

<220>
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240 aaacacaaag tctacgcctg cgaagtcacc 300 agcttcaaca agagtg t 321 ttcccgcecat ctgatgagca
gttgaaatct aacttctatc ccagagaggc caaagtacag aactcccaé&g@géﬁﬁ%gﬁséﬁaéh@g C accctgacgc
tgagcaaagc agactacgag catcagggcc tgagctcgcc cgtcacaaag <210> 24 <211> 798 <212> DNA <213>
artificial sequence <220> <223> artificial humanized C2 HuVH AF variable heavy chain <400> 24
gaggtgcagc 60 : Atty. Dkt. No.: 089667-0155

<223> AP epitope, region 2
<400> 7

Val Phe Phe Ala Glu Asp

1 5
<210> 8

<2il> 5

212> PRT

<213> Homo sapiens

«220>
<223> AP epitope, region 1

<400> B

His Gln Lys Leu Val

1 5
210> 9

<21ll> 6

<212> PRT

<213> Homo sapiens

<220

<221> misec feature

«222> (1}..({1)

«223> Xaa can be Ala, Val, Leu, norleucine, Met, Phe, or Ile

<220>

«221> misc_feature

<222> {4} ..{4}

<223> Xaa can be Ala, Val, Leu, Ser or Ile

<220

<221> misc_feature

<222> (5}..(5}

<223»> Xaa can be Glu or Asp

<220

<221> misc_feature

<222> {6}..{6}

<223> Xaa can be Glu or Asp
<400> 9

Xaa Phe Phe Xaa Xaa Xaa

1 5
<210> 10

<211l §

<212> PRT

145
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tcctgtgcag 120 ccaggcaagg 180 tggtcgagtc tgggggaggc cctct
ttagtgcagc ctggagggtc cctgagactc agctatggca tgtcttgggtﬁ@&

156 PCT/US2008/011491

<213>

<220>
221>
<222>
«223>

<220>
221>
<2A22>
<223

<220>
<221>
«232>
<2235

<400

att cactttcagt gtctcgaatt ggtcgcaagce

200844

gtggtag cacctattat

Atty. Dkt. No.: 089667-0155

Homo sapiens

misc_feature
{1)..(1)
Xaa can be His, Asn, Gln Lys, or Arg

misc feature
{2)..(2}
Xaa can be Asn or Gln

misc_feature

{5)..{(5)

¥aa can be Ala, Val, Leu, norleucine, Met, Phe, or Ile

i

Xaa Xaa Lys Leu ZXaa

1

210>
<211>
<212
<213>

<220>
<221
<222>
<223>

<2205

«221>
222>
<223

220>
«221>
222>
<223 >

<220
<221
<222>
<223>

<220>
221>
<222>
«223>

WASH_4862387.1

5

1L

10

PRT

Homo sapiens

misc_ feature
{1)..{(1)
Xaa can be His, Asn, Gln Lys, or Arg

misc feature
(2y..(2)
Xaa can be Asn or Gln

misc feature
{5)..(5)

Xaa can be Ala, Val, Leu, norleucine, Met, Phe,

misc_feature
{8)..(8) .
Xaa can be Ala, Val, Leu, Ser or Ile

misc_feature
(9)..(%)
¥aa can be Glu or Asp

146
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Atty. Dkt. No.: 089667-0155 ccagacagtg 240 ctgcaaat ﬁ E@t g 6 iigt? aagggccg attcaccatc
acagtctgag agctgaggac tccagagaca accgecgtgt atgcc ttee g?t

Atty. Dkt. No.: 089667-0155

<220>

<221> misc_feature

<222> {10}..(1Q)

<223> Xaa can be Glu or Asp

<400> 11

¥Xaa Xaa Lys Leu Xaa Phe Phe Xaa Xaa Xaa

1 5 10
<210> 12

<211> 112

<212> PRT

«213> Artificial sequence

<220>
«223> artificial humanized €2 HuVEK 1 variable light chain

<400> 12

Asp Iie Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Bla Ser Ile Ber Cys Arg Ser Ser Gln Ser Leu Val Tyr Ser
20 25 30

Asn Gly Asp Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Giln Ser

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ber Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gln Ser
85 990 95

Thr His val Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

160 105 110
«<210> 13
<21l1ls 219
<212> PRT

<213> artificial sequence

<220>
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aagtggtgac <210> 25 <211> 1317 <212> DNA <213> artificial seguence <220> <223> artificial

humanized C2 he avy chain <400> 25 gaggtgcagc tggt?ggai 93@98 ﬂ&g&:agc ctggagggtc
cctgagactc 60 tcctgtgcag cctetggatt cactttcagt agctatggca tgtcttgggt tcgccaggcet 120 ccaggcaagg

gtctcgaatt ggtcgcaagc atcaatagta atggtggtag cacctattat 180 ccagacagtg tgaagggccg attcaccatc

tccagagaca atgccaagaa ctccctgtac 240 ctgcaaatga acagtctgag agsthadddchibeJefei-2kdetgtge
aagtggtgac 300 tactggggcc aaggcaccac tgtcacagtc cctcagctt ccaccaaggg cccatccgtc 360 ttcceectgg

cgcectgete cagalegacc Jecgpadeakadatacectaqdgecala 420

<400 13

Asp Ile Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
b 5 10 is

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

Asn Gly Asp Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Gln Ser

Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 ' 70 75 BO

Ser Arg Val Glu Ala Glu Asp Val Gly val Tyr Tyr Cys Ser Gln Ser
B85 S0 95

Thr His Val Pro Trp Thr Phe Gly Gln Giy Thr Lys Val Glu Ile Lys
100 ) 1058 110

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120 ) 125

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
130 135 140

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
145 i50 155 : 160

Ser Gly Asn Ser Glan Glu Ser Val Thr Glu Glan Rsp Ser Lys Asp Ser
165 170 175

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
ig0 185 180

Lys Eis Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser
195 200 205

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
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gtcaaggact acttccccga accggtgacg gtgtcgtgga actcaggcgc cctgaccagc 480 ggcgtgcaca ccttcceggce
tgtcctacag tcctcaggac tctactcect cagcagcegtg 540 gtgaccﬁ 35{% iﬁ;’g@ g aagacctaca
cctgcaacgt agatcacaag 600 cccagcaaca ccaaggtgga caagagagtt gagtccaaat atggtccccc gtgtccceca
660 tgcccagcac ctgagttcct ggggggacca tcagtcttcc tgttccccec aaaacccaag 720 157
PCT/US2008/011491 Atty. Did. No.: 089667-0155 gacactctca tgaibttsdgkgaieccf§GtéHs§tgcg
tggtggtgga cgtgagccag 780 gaagaccccg aggtccagtt caactggtac gtggatggcg tggaggtgca taatgccaag 840
acaaagccgc gggaggagca gttcaacagc acgtagcegtg tggtcagegt cctcaccgte 900 ctgcaccagg actggctgaa
cggcaaggag tacaagtgca aggtctccaa caaaggcctc 960 ccgtcctcca tcgagaaaac catctccaaa gccaaagggce
agccccgaga gccgcaggtgélozo tacaccctgc ccccatccca ggaggagatg accaagaacc aggtcagcct gacctgcectg
1080 gtcaaagg(;t2 acceeag cgacatcgcec gtggagtggg agagcaatgg gecagecggag 1140

<212> PRT

«213> artificial sequence

<220 .
<223> artificial humanized C2 light chain constant region

<400> 14

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
k) 5 10 15

Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
€5 70 75 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His ¢ln Gly Leu Ser Ser
85 90 85

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 15

<211> 112

<212>» PRT

<213> artificial seguence

<220>
<223> artificial humanized C2 HuVH AP 4 variable heavy chain

<400> 15

Glu Val Gln Leu Val Glu Ser Gly @ly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30
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aacaactaca agaccacgcc tccegtccte gattccgacg gotecttett cctctacage 1200 aggctaaccg ggacaagag
caggtggcag gaggggaatg tcttctcatg ctccgtgatg 1260 cath §% %A& acag aagagcctct
ccctgtcetet gggtaaa 1317 <210> 26 <211> 981 <212> DNA <213> Homo sapiens <220> <223> artificial
humanized C2 hea vy chain constant region <400> 26 gcttccacca agggcccatc cgtcttuccc ctggcgecct
gctccagatc gacctccgag 60 agcacagcecg ccctgggcetg cetggtcaag gactdtitddkedyaacedificgaddtgtcg 120
tggaactcag gcgccctgac cagcggegtg cacaccttce cggctgtoct acagtcctca 180 ggactctact ccctcagcag
cgtggtgacc gtgccctcca gecagcettggg cacgaagacc 240 tacacctgca acgtagatca caagcccagce aacaccaagg

tggacaagag agttgagtcc 300 aaatatggtc ccccgtgtcc cccatgecca gcacctgagt tcctgggggg accatcagtc 360
Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Leu Val
35 40 45

Ala Ser Ile Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Sexr Arg AsSp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 95

Ala Ser Gly Asp Tyr Trp Gly Gln Gly Thr Thr val Thr Val Ser Ser
100 105 110

<210> 16

<211> 439

<212> PRT

<213> artificial sequence

<2205
«223> artificial humanized C2 heavy chain

<400> 16
Glu Val Glo Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

S8er Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Leu Val
35 40 45

Ala Ser Ile Asn Ser Asn Gly Gly Ser Thr Tyr Tyr Pro Asp Sexr Val
50 55 60

Lys Gly Arg Phe Thxr Ile Ser Arg Asp Asn Ala Lys Asa Ser Leu Tyxr
65 : 70 75 80

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 85

Ala Ser Gly Asp Tyr’ Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
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158 PC1171.J$320108/01 1491 Atty. Did. No.: 089667-0155 ctcatgatct cccggacccc tgaggtcacg
cccgaggtcc agttcaactg gtacgtggat ccgcgggagg agcagtt&gublﬁgﬁggéﬂéag c tgaacggcaa
ggagtacaag tccatcgaga aaaccatctc caaagccaaa ctgcccccat cccaggagga gatgaccaag ggettctacc
ccagcgacat cgcegtggag tacaagacca cgectcecgt cetcgattce accgtggaca agagcaggtg gcaggagggg
gctctgcaca accactacac acagaagagc <210> 27 <211> 112 <212>ARTRRQ1Ns. MIEMIsUGs <400> 27
Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 151015 Asp Gin Ala Ser lle Ser Cys

Arg Ser Ser Gin Ser Leu Val fyr Ser 202530 Asn GJ¥ Asp Thr Tyr Leu His Jrp Tyr Leu Gin Lys Pro Gly
Gin Ser

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
115 120 125

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
130 135 140

Phe Pro Glu Pro Val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
145 150 155 160

Gly Vval His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
165 170 175

Leu Ser Ser Val Vval Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
180 185 190

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
195 200 205 .

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
210 . 215 220

Glu Phe Leu Gly ¢ly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
225 230 235 240

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
245 250 255

Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
260 265 270

Gly Vval Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
275 280 285

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
290 295 300

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn-Lys Gly Leu
305 31¢ 315 320

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
325 330 335
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354045 Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe %f'@séy Ié?ro 5{)&5%0 159
PCT/US2008/011491 Atty. Mt. No.: 089667-0155 Asp Kity 2@ /84149 Set fly Thr Asp Phe
Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp Lieu Gly Val Tyr Phe Cys Set Gin Set 859095

Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys 100105110 <210> 28 <211> 112
<212> PRT Atty. Dkt. No.: 089667-0155

Glu Pro Glm Val Tyr Thr Leu Pro Pro Ser Glmn Glu Glu Met Thr Lvs
340 345 350

Agn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
355 360 365 '

Ile Ala Val Glu Trp Glu Ser hsn Gly Gln Pro Glu Asn Asn Tyr Lys
370 375 380

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
385 390 385 400

Arg Lieu Thr Val Asp Lys Ser Arg Trp Glm Glu Gly Asn Val Phe Ser
5085 4140 415

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
420 . 425 430

Leu Ser Leu Ser Leu Gly Lys
435

<210> 17

<211> 326

<212> PRT

<213> Homo sapiens

<220>
<223> IG GAMMA-4 CHAIN C REGION - modified

<400> 17

Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg
i 5 . 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser

Leu Ser Ser Val Vval Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
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<213> Mus musculus <400> 28 Glu Val Gin Lieu Val %&ég # ;i%g Gin Pro Gly Gly
151015 Set Lieu Lys Lieu Set Cys Ala Ala Set (fly Phe { sr 30 Gly Met Set Trp
Val Arg GIn Thr Pro Asp Lys Arg Leu Glu Leu Val 354045 Ala Set lle Asn Set Asn Gly Gly Set Thr Tyr
Tyr Pro Asp Set Val 505560 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Ala l%’s Asn Thr Lieu Tyr

65707580 Leu Gin Met Set Set Lieu Lys Set flu Asp Thr Ala Met AR TPKEPCSSHRB 5 Bet Gly Asp
Tyr Trp fly Gin Gly Set Thr Lieu Thr Val Set Set 100105110

65 70 75
BO

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
a5 20 85

Arg Val Glu Ser Lys Tyr Gly Pre Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Vval Val Val
130 135 140

Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 is0

Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175

Asn Ser Thr Tyr Arg Val Val Ser Val Leu 'Thr Val Leu His Gln Asp
180 i85 180 -

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 230 235 240

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 _ 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Glan Glu Gly Asa vVal Phe Ser
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<210> 29 <211> 336 <212> DNA <213> Mus musculus <400> 29 at%tit&tﬁat acccaaac tccactctcc
ctgcctgtca gtcttggaga tcaagcctcc 60 160 PCT/USZOOSR@ﬂb@Z&Q ¥=UB9667-0155

atctcttgca 120 tacctgcaga 180 tctggggtcc 240 agcagagtgg 300

2590 295

Atty. Dit. No.: 089667-0155

300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

305 310 . 315

Leu Ser Leu Ser Leu Gly
3258

<210> 18
<21il> 51
<212> DNA -

<213> Mus musculus

«220>

320

<223> €2 HuVH AF 4 humanised heavy chain variable region (CDR2Z)

<400> 18

agcatcaata gtaatggtgg tagcacetat tatccagaca gtgtgaaggg ©
51

«210> 19

<2ll> 9

<212> DRNA

«213> Mus musculus

<220>

<223> (2 HuVH AF 4 humanised heavy chain variable region (CDR3)

<400> 18
ggtgactac
9

<210> 20
<211> 48
«212> DNA

<213> Mus musculus

220>

«223> C2 HuvK 1 humanised light chain variable region (CDRL)

<400> 20

agatctagte agagccttyt atatagtaat ggagacacct atttacatt
49

<210s> 21

<21l> 635

<212> DRA

<213> artificial seguence

220>
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tggacgttcg 336 gatctagtca agccaggcca cagacaggtt agggtaa
cagtggcagt tctgggagtt tatagtaatg ctcctgatct ggatcaggga tattt
ctcaaagtac tttacattgg caaccgattt actcaagatc acatgttcct

aaagtttc cagatttcac

Atty. Dkt. No.: 089667-0155

ccttgta gtctccaaag

<223> artificial humanized €2 Hu VK 1 variable light chain
<400> 21
gatattgtga tgacccaatc tecactetcoe ctgectgtca ctoctggtga goctgectee
&0
atctottgea gatctagtca gagecttgta tatagtaatg gagacaccta tttacattygg
120
tacctgeaga agccaggcca gtetccacag ctectgatet acaaagtttc caaccogattt
180
tetggggtoc cagacaggtt cagtggceagt ggatcaggga cagatttcac actcaagatce
240
agcagagtgyg aggctgagga tgtgggagtbt tattactgct ctcaaagtac acatgttcoee
300
tggacgtteg gocaaggcac caagytggaa atcaaa
336
<210 22
«211> 657
<212> DNA
<213> artificial sequence
<220>
<223» artificial humanized C2 light chain
<400 22
gatattgtga tgacccaatc tccactctcee ctgectgtea ctectggtga geoctgooctec
60
atetettgea gatctagteca gagecttgta tatagtaatg gagacaccta tttacattgg
120
tacctgecaga agccaggceca gbctocacag ctectgatet acaaagttteo caacecgattt
180
tetggggtee cagacaggtit cagtggeagt ggatcaggga cagatttcac actraagatce
240
agcagagtgg aggctgagga tgtgggagtt tattactgct ctcaaagtac acatgttect
300
tggacgttcg gccaaggcac caaggtggaa atcaaaagga ctgtggeotyc accatetgte
360
ttcatctteor cgocatctga tgagcagttg aaatctggaa ctgectetgt tgtgtgootg
420
ctgaataact tctatcccag agaggcecasa gtacagtgga aggtggataa cgoecctccaa
480
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gttgtgatga 120 tcttgcagat 180 ctgcagaagc 240- ggggtc J’sm acgttoggtg 417
cccaaactcc ctagtcagag caggccagtc acaggttcag ctgagg%c% ‘g?&%ﬁ%%
Atty. Dkt. No.: 089667-0155

tegggtaact cccaggagag tgtcacagag caggacagca aggacagceacs ctacagecte
$40

agcagcacce tgacgctgag Caszagoeagac tacgagaaac acaaagtcota cgoctgogaa
600

gtecacccate agggcctgag ctcgeccgtce acaaagaget tcaacagggg agagtgh

657

<210> 23

<21l> 321

<212> DNA

<213> Homo sapiens

«220>

«223> artificial humanized €2 light chain constant region

<400> 23

aggactgtgg ctgcaccatc tgtetteate tteccgecat ctgatgagea gttgaaatcet
60

ggaactgoct ctgtigtgtg cetgetgaat aacttcetate ccagagagge caaagtacag
120 :
tggaaggtgg ataacgoccet ccaatcogggt aactcoccagg agagtghtcac agagcaggac
180

agcaaggaca geacctacag cctecagcage accctgacge tgagraaage agactacgag
240 ' ’
aaacacaaag tctacgeety cgaagtcace catcagggee tgagctegec cgtcacaaag
300

agcttcaaca ggggagagtg €

321

<210> 24

<21l> 798

<212> DNA

«213> artificial seguence

<2205

<223> artificial humanized C2 HuVH AF variable heavy chain

<400> 24

gaggtgcage tggtcgagtc tgggggagge ttagtgcoage ctggagggic coctgagacte

60

toctgtgeag cctcotggatt cacttteagt agetatggea tgtcttgggt tegocaggot

120

ccaggcaagg gtetegaatt ggtcgcaage atcaatagta atggtggtag cacctattat

180

WASH_4862387.1
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gttggtgctg actctccctg ccttgtatat tccaaagcte tggcagtgga géaaftttat géta aaatc atgttctgga cctgtcagtc
agtaatggag ctgatctaca tcagggacag ttctgctctc aaacgggct & 143 acctattt aagtttccaa
atttcacact aaagtacaca atgctgcacc cagcagtgat agcctccatc acattggtac ccgattttct caagatcagc tgttcettgg
aactgta

Atty. Dkt. No.: 089667-0155

cragacagtg tgaagggecg attcaccate tcocagagaca atgccaagaa ctocctgtac
240 ‘

ctgcaaatga acagtctgag agctgaggac accgcogtgt attactgtgc aagtggtgac

300

tactggggoe aaggcaccac tgtcacagte tectea

WASH_4862387.1

336
<210> 25
211> 1317
<212> DNA
<213> artificial sequence
<220>
<223> artificial humanized €2 heavy chain
<400> 25
gaggtgcage tggtcgagte tgggggagge ttagtgeage ctggaggytc cotgagactc
60
teotgtgecag cctotggatt cacttteagt agetatggea tgtcocttgggt togeocagget
120
ccagygcaaygyg gtcetcegaatt ggtcegcaage atcaatagta atggtggtag cacctattat
180 '
ccagécagtg tgaagggceg attcaccatc teocagagaca atgccaagaa ctccoctgtac
240
ctgcaaatga acagtctgag agcetgaggace acegoeogtgt attactygtge aagtggatgac
3oc
tactgggygee aaggcaccace tgtceacagte tecteagett ccaccaaggg ccceatecgte
360
ttcceceoceoctgg cgcoctgotc cagatogace tcocogagagea cagoegococet gggetgocta
420
gtcaaggact acttceoega accggtgacg gtgtegtgga actcaggege cctgaccage
480
ggegtgeaca cettecegge tgtoctacay tecteaggac tcetactcect cagcageogtg
540
gtgaccegtge ccotecageag ctigggeacyg aagacctaca cctgeaacgt agatcacaayg
600
cecagcaaca ccaaggtgga caagagagtt gagtocaaat atggtcoccee gtgteocccca
660 :
tgcccageac ctgagttcoct ggggggacca teagtecttec tgttccocse aaaactcaag
720

157



<210> 31 <211> 336 <212> DNA <213> Mus musculus, 400> 0 tcctgtgcag 120
tggtggagtc cctctggatt tggSggagge cactttcagt ttagtgca&cé,ipl?-"S%ggg%gic ’fﬂg‘?

Atty, Dkt. No.: 089667-0153

gacactctca tgatcteceg gaccectgag gtcacgtgeg tggtggtgga cgtgagccag
T80

gaagaccccg aggtcceagtt caactggtac gtggatggeg tggaggtgea taatgecaag
840 i
acaaagcogc gggaggagca gttcaacage acgtacegtg tggtcagegt cctcaccgtc
200

ctgcaccagg actggctygaa cggceaaggag tacaagtgca aggtctccaa caaaggecte
960

ccgtecteca tegagaaaac catctocaaa gecaaaggge agcecccegaga gocacaggtyg
1020

tacaccctge coccatecca ggaggagatyg accaagaacce aggtcagect gacctgectg
1080

gtcamagget tetaccccag cgacategee gtggagtggg agagcaatgyg geagecggag
1140

aacaactaca agactacgcc tocegtcococte gattecgacyg getecttett cctctacage
1200

aggctaaccg tggacaagag caggtggcag gaggggaatg tcticteaty ctecegtgatg
1260

catgaggcete tgcacaacca ctacacacag aagagcoctct ccoctgtetet gyggtaaa
1317

<210> 26

<211> 981

<212> DNA

«213> Homo sapilens

«220>

<223> artificial humanized C2 heavy chain comstant region

«400> 26

gcttocacca agggcoccatc cgtettooee

60

agcacagoceg
120

tggaactcag
180

ggactetact
240

tacacctygca
300

aaatatggte
360

WASH, 4862387.1

ccctgggety

gcgeectgac

cccteocagtag

acgtagatca

cceegtgtcc

cotggtcaag

cageggegtg

cgtggtgace

caagcceagc

coccatgocca

ctggogoect
gactacttce
cacaccttece
gtgecoteca
aacaccaagy

geacctgagt

158

gotcoccagate

ccgaaccggt

cggetgtact

geagettggg

tggacaagag

tectgggggy

gaccteogag

gacggtgteg

acagtcotca

cacgaagace

agttgagtec

accatcagte



ggagggtc cctgaaactc 161 PCT/US2008/011491 Atty. Dkt. No.: 089667-0155 ccagacaaga 180
ccagacagtg 240 ctgcaaatga 300 tactggggcc 336 ggctgeﬁﬂ-fﬁm@&%&ﬂgazﬂ aaggctccac

ggtcgcaagc

ttectgtico
420
tgcgtggtygg
480
ggegtggagg
540
cgtgtgateca
600
tgcaaggtcet
660
gggcagaocce
720
aaccaggtca
780
tgggagagca
840
gacggctect
500
aatgtcttet
960
ctcteectgt
981

<210> 27
<21l> 112
<212> PRT
213> Mus
<400 27

Asp Val val
1

cgccaaaaco

tggacgtgay

tgcataatgce

gegtocteac

ccaacaaagg

gagagecaca

goctgacctg

atgggcagcee

tettecteta

catgetoegt

cteotgggtaa

musculus

Met Thr Gln Thr Pro Leu Ser

5

caaggacact

ccaggaagac

caagacaaag

cgtcoceotgeac

cectecegtee

guatgtacacc.

cctggtcaaa

ggagaacaac

cagcaggcta

gatgcatgag

ctecatgatct
cocegaggtcoco
cogegggady
caggactgge
tcecatcgaga
ctgecooccat
ggettetacce
tacaagacca
accgtggaca

gototgeaca

Leu
10

Atty. Dkt. No.: 089667-0155

ccoggaceee

agttcaactyg

agcagttcaa

tgaacggeaa

aaaccatctc

cccaggagga

ccageogacat

cgocteecgt

agagcaggiyg

accactacac

Pro

tgaggtcacg

gtacgtggat

cagcacgtac

ggagtacaag

caaagccaaa

gatgaccaaqg

cgoegtggag

cctegatteo

geaggaggayg

acagaagagce

Val Ser Leu Gly

15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser

20 25

Gln Ser Leu Val Tyr Ser

30

Asn Gly Asp Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

: 159
WASH_4862387.1



attcaccatc gtctgaggac totcacagtc tccagagaca acagcc

sacagtgtga 300 caaatgagca 360 tggggccaag 408

Asp Arg Phe Ser Gly

65

Ser Arg Val Glu Ala

Thr His

<«210>
<211>
212>
<213

<400

Glu val
1

85

Val Pro Trp
100

28

112

PRT

Mus musculus

28

Gln Leu Val

Ser Leuw Lys Leu Ser

Gly Met

20

Ser Trp Val
35

Ala Ser Ile Asn Ser

50

Lys Gly Arg Phe Thr

Leu Gln Met Ser Ser

85

Ala Ser Gly Asp Tyr

<210>
<Z211l>
<212>
<213>

<400>

100

29

36

DNA

Mus musculus

29

Ser Gly Ser Gly

70

Glu Asp Leu Gly

Thr Phe Gly Gly

Glu

Cys

Arg

Asn

Ile

70

Leu

Trp

Ser

Ala

Gln

Gly

Ser

Lys

Gly

Gly

Ala

Thr

40

Gly

Arg

Ser

Gln

105

Gly

Ser
25

Pro

Ser-

Agp

Giu

Gly
105

Thr

val

90

Gly

Gly

10

Gly

Asp

Thr

Asn

Asp

20

Ser

L TR 00E0H 4 cangooge 240

<213> ?this musculus <400> 32 atgrasttsg 60 gtgcag

Atty. Dkt. No.: 089667-0155

Asp Phe Thr Leu
75

Tyr Phe Cys Ser

Thr Lys Leu Glu
110

Leuw Val Gla Pro

Phe Thr FPhe Ser
30

Lys Arg Leu Glu
45

Tyr Tyr Pro Asp
60

Ala Lys Asn Thr
75 :

Thr Ala Met Tyr

Thr Leu Thr Val
110

Lys

Ile

80

Gln
95

Ile

Gly

15

Ser

Leu

Ser

Leu

Tyr
95

Ser

Ser

Lys

Gly

Tyr

val

val

Tyr

80

Ser

gatgttgtga tgacccaaac tocactctee ctgectgtea gtettggaga teaagcoctoo

&0

WASH_4862387.1

160



ggytcagmtt tggagtctgg ctggattcac tggaattggt agggccgattcggtc_t&géaa tc gctccactet grttttcctt gggaggctta
fttcagtagc cgcaageatc caccatctee tgaggacaca cacagtetdg Ggbthl 2&9&9&&@&&990&@ aatagtaatg
agagacaatg gccatgtatt tcagccaaaa taaaaggtgt gagggtccct cttgggttcg gtggtagcac ccaagaacac
actgtgcaag caacaccc ccaatgtgag

Atty. Dkt. No.: 089667-0155

atctettgoa gatctagtca gageocttgta tatagtaatg gagacaccta tttacattgg
12¢

tacctgcaga agecaggeca ghcoctocaaag ctoetgatet acaaagttte caacegattt
180

tetggggtee cagacaggtt cagtggeagt ggatcaggga cagatttcac actcaagate
240

agcagagtgg aggctgagga tetgggaght tatttetget ctcaaagtac acatgttect
300 T s

tggacgttcg gtggaggeac caagctagaa atcaaé

336

<210> 30

<21l> 417

<212> DNA

<213> Mus musculus

<400> 30

atgaagttge ctgttaggct gttggtgetg atgttetgga ttectgette cagceagtgat
60

gttgtgatga cccaaactce actctcectyg cctgtcagte ttggagatca agectccate
120

tcttgecagat ctagtecagag ccttgtatat agtaatggag acacctattt acattggtac
180

ctgcagaage caggcecagte tccaaagcete ctgatctaca aagtttccaa ccgattitet
240 '

ggggtcecag acaggttcag tggeagtgga teagggacag atttcacact caagatcage
300

agagtggagyg ctgaggatcet gggagtttat ttotgototc aasagtacaca tgtteocttgg
360

acgttoggtg gaggcaccaa goetagaaatc aaacgggetg atgetgeoaco aactgta
417

<210> 31

<21i> 336

<212> DNA

<213> HMus musculus

<400> 31

gaggtgcagc tggtggagtc tgggggaggc ttagtgcage ctggagggte cctgaaactce
60

tcotgtgeag cctetggatt cactttcagt agetatggea tgteottgggt tegocagact
120 '

WASH_4862387.1
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ccagacaaga
180
ccagacagtg
240
ctgeaaatga
300
tactggggce
33e
<210 32
<211> 408
<212> DHA
<213> Mus
 «400> 32
atgrasttsg
60
gtgcagetgy
120
tgtgcagect
i80
gacaagaggc
2490
gacagtgtga
300
caaatgagca
360
tggggccaag
408

WASH_4862387.1

ggctggaatt
tgaagggccy
gecagtetgaa

aaggcteeac

musculus

ggytcagmtt
tggagtetgy
ctggatteac
tggaattggt
agggeegatt
gtectgaagte

gctceactet

ggtcgeaage

attcaccate

gtetgaggac

tcteacagto

grttttcett

gagaggctta

tttcagtage
cgcaageatc
céccatctcc
tgaggacaca

cacagtetec

gaaactctcc ccagactcca ctattatcca cctgtacctg tggtgactac 162

PCT/US2008/011491

Atty. Dkt

No.: 089667-0155

atcaatagta atggtggtag cacctattat

tocagagaca atgccaagaa cacectgtac

acagccatgt attactgtge aagtggtgac

tectea

gcccttattf
gtgcqgcctg
tatggcatgt
aatagtaatg
agagacaatg
gcecatgtatt

tcagccaaaa

162

taaaaggtgt

gagggtecect

cttgggttoyg

gtggtagcac

ccaagaacac

actgtgcaag

caacaccce

ccaatgtgag

gaaactcteoc

cecagacteca

ctattatcca

cetgtacctg

. tggtgactac



