WO 2006/036291 PCT/US2005/027295 ANTIBODIES DIRECTED
AGAINST AMYLOID-BETA PEPTIDE AND METHODS USING SAME
CROSS-REFERENCE TO RELATED APPLICATIONS [0001] This
wapgligatier claims the priority benefit of U.S. provisional appjiggtiansefisdos
nos. 60/592,494, filed July 30, 2004; 60/653,197, filed February 14, 2005;
and 60/676,093, filed April 29, 2005; all of which are incorporated herein
by reference in their entirety. FIELD OF THE INVENTION [0002] The
ANTHIRSRBRTBABE AT ERiB GBS M I d BB B Bd gt fE PP T eRHHE THODS
further concerns use of such gngpadies Mthe treatment and/or
prevention of diseases, such as Alzheimer's disease. STATEMENT
REGARDING FEDERALLY SPONSORED RESEARCH OR

DEVELOPN@MS&%%%EWWR&%@M%@M HE

INVENTION [0004] Alzheimer's disease (AD) is a degenerative brain .
[0001] disorder bisapidiestancinimedhy PRy iHobTREvd Fhéniapy giongiapplication serial

nos. 6@9@%@%&@%@'@2@6@'@%@9gﬁt,imb@@ebﬂiwqw,lm@lﬁaﬂm 60/676,093, filed
Approximately 15 million people worldwide are affected by Alzheimer's

April 2§ alof WahArbEr T SRl hetr i IR epberen g ia et arr ey lifespan

increases. Histologically, the disease is characterized by neuritic plaques,
found primarily in the association cortex, limbic S%I%em and basal ganglia.

The major constituent ofdde SRGHESTS FRIddbeta peptide (A[3),
[eoozjwhich isribencleavagarigduehabhgta @@M@@i&'&@ﬂb&tﬁﬁ@@@ﬂ& (£34RBn further

or APP). APP is a type | transmembrane glycoprotein that contains_ a large
concergd {ssi e N AHEP B5R R oA SRR PARES ORI iR Snufh 25

Alzheig\dpplasenie. C-terminal tail. Alternative splicing of the transcript of the
single APP gene on chromosome 21 results in several isoforms that differ
in the.number of amino acids. [0005] A[3 appears to have a central role in

STATHOBRURPAANOAN G FEEIINEL ¥ diseasm REaM R X RS DRDWTEATSP MENT

have been linked tQ mutations in APP and the presenilin genes 1 WO
[0003]5006/0PFPBEANIS2005/027295 (Tanzi et al., 1996, Neurobiol. Dis.

3:159-168; Hardy, 1996, Ann. Med. 28:255-258). Diseased- linked

mutations in these genes result in increased production of the 42-amino

acid form of A13, t E4OHRAR? Wﬁ%ﬂﬂ‘ﬁ%ﬂﬁ&d plaques.
[0004]MOreovan iiEnEn iz dienof ABNsOeHiedieRive brain disorder characterized clinically

by progressiwi_’e memory deficits, confusion, gradual physical deterioration and, ultimately, death.
Approximatefly 15 million people worldwide are affected by Alzheimer’s disease, and the number
is expected t(; increase dramatically as lifespan increases. Histologically, the disease is
characterized by neuritic plaques, found primarily in the association cortex, limbic system and
basal gangliaf. The major constituent of these plaques is amyloid beta peptide (AB), which is the
cleavage pro{ﬁuct of beta amyloid precursor protein (BAPP or APP). APPisatypel
transmembrane glycoprotein that contains a large ectopic N-ferminal domain, a transmembrane
domain, and 2 small cyvtoplasmic C-terminal tail. Alternative splicing of the transcript of the
single APP gene on chromosome 21 results in several isoforms that differ in the number of amino
acids,

0005] : AP appears to have a central role in the neuropathology of Alzheimer’s disease.

Familial forms of the disease have been linked to mutations in APP and the presenilin genes



that overexpress a disease-linked mutant form of APP with human A[3
reduces plague burden and associated pathologies (Schenk et al., 1999,
Nature 400:173-177; WO 99/27944), and peripheral administration of
wantilbeaimsssdirected against A(3 also reduces plaque burdengothgfasaitn729s
(Bard et al., 2000, Nature Medicine 6(8):916-919; WO 2004/032868; WO
00/72880). [0006] It has been reported that Fc-mediated phag(r)cytosis by
. microglial cells and/or macrophages. is important to the process of plaque
(Tani ilar k0% WO piF ol AP0 e Y, 1EHe, A, Mk 28355528 2 0dgeased-
linked HRARaHRMeNEEcHR A BISH hegesep prtad dhrinemifecsmesliaieskid form of AP,

mechanisms are involved in clearance of amylojd-[3 in vivo by L
the predgi AR REFAAR éa&wf«&%wwé&f%gwez.z%ﬁ%@%@@é@r@}?@%wce
that ovabxpheNelinsgie2B0H3R B3 (RO OB A POGHITHAREDad Y fhetipythrigfotRirden and
. _provides a.promising appr the treat t.and.pre ' f .
ot B AP S O 0 EBLA a eper
adminisiretioeing a&tiBbdi dicraslisgendetldl® tedwenimjognc bphiititisthe brain (Bard st

o, 2008 RSRFONARHENL BY08970. 84 o NRIOINN G - fof3aayy Ferrer et al.

Brain Pat 2004). It has been reported that passive
[0066] immunithtivpeovigsnmted tarfinanepietf ekagpayiosttipoaaestin dellg and/or

macropfiaificantysaauictianegianainlygiffiyas amyiaid. butipduess el Ncrease ok
cerebral microhemorrhage frequency in iransgenic mice that exhibit the

Acad. SgidJsd) A0 v etIpf@ P81 HANGIED Hdae & R sra drogEge Mtk Eigmediated

mechan‘ﬁéﬁils asqavell ﬁrgwgﬁaa@g@ % !wd@%«&isi%wﬂgriggﬁhﬁm@wysmasm et al., J.
u | | reta, clence y )t S peen

Neurosg S s B Do 0 0%

[6007] (CAA)-Astibeiigteampenblessfioerhagiiin ARBrdiangomiromiceiiqassivent and

immunization with.antibody directed to beta-amyloid is dependent on , ..
ereven el TR S R BT e A1
42 wereahyspenisdrbscio PEHEIEREHRIUE) Rassivestuf pafizatiorOniveartibodies

Neruoz%gﬁé'??@ @%@Eiﬂ SGOPROACTE, O AP FoRPEHNICH ANIOQAIES TR that
evola o

o d of Fc regions, has been suggested in order to decrease the risk of
passivejimapiivation Wiorndioseaine! snsericrantiais antibedyaraninie gisiguifigant

reducti&mﬁﬁﬁ?ﬂw@@mﬁr apowlie agenisdiesiad Aaalat e day 'ﬁ%fﬁﬂéﬁ'}fﬁﬂmge
efficacy and safety Erofile,, and which are suitable for use with human

frequeng o HADSSAHB GBS T SO bER 1R P At O FYSIAGERSBL B BERIARS Pladues and
neuroddjfeatidiing patetasndkpatbanyapdlicationsharerterennie: BRIEObserved in the

ruman R RO fbr VALl SAISL0LE Debral R BBy csened
exacerbation.of cerebral amyloid angiopathy (CAA)-associated microhemorrhage in APP
transgenic mice by passive immunization with antibody directed to beta~-amyloid is dependent on
antibody recégnitioﬁ of deposited forms of amyloid beta peptide. Racke et al., J Newrosci.
25:629-636 (EZO()S). Passive immunization with antibodies against a peptide component of an
amyloid depc?sit, which antibodies are devoid of Fc regions, has been suggested in order to
decrease the frisk of inflammation. WO 03/086310, There remains a need for antibodies and
other immumotherapeutic agents directed against AP having improved efficacy and safety profile,

and which aré suitable for use with human patients.



aberrant deposition of a protein in the brain of a subject. The methods
comprise administering to the subject an effective amount of a
pharmaceutical composition comprising an antibody that specifically
binds to the protein or the protein deposit, or a polynucleotide encoding
the antibody, wherein the antibody has impaired effector function. [0010]
The invention also provides methods for treating or preventing diseases
associated with amyloid deposit of A[3 (e.g., depasit in the brain tissue

{0008} anqd celdprustoddhis AnRlict RsTRsjets Publisrieua BRindimeaieaiyand patent

applicafR@WNiEeS¥RGEarae, multi-infarct dementia, mild cognitive impairment, and
cerebral amyloid angiopathy. The method comprises administering to the
subject an effective amount of a pharmaceutical composition comprising
an antibody that specifically binds to a beta-amyloid peptide or an

aggregated form of a beta-amyloid peptide, or a_polynucleotide encoding

the antibody, wheiRHEANEARY s THEARSERHRGS function. [00L1]
Section [he invention also provides methods of delaying development of a

symptom associated with diseases gssociated with, amyloigd deposit of A[3
10009] R R oA B AL BT 0E CEET A A TG e
aberransdjesitian effeptivein isdgd ofa@havhgceulihametdrgosttiosricempmsnigering to

an antibody that specifically bin ta- [ tide or an ..
the sub g S e e BB SR Ty
specificiity mibddyhewpretein otiecandisstigenasiimpaipely wifdettidfuanciching0obe 2htibody,
whereinth %ﬁ%@@ﬂa@'ﬁﬁp@%&‘@@ﬁ%&&?%ﬂgﬁoﬂf suppressing formation of air iyloid

ues and/or amyloid accumulation in a subject comprising

pla > ! . > TSI .
[6010] ogndibsdmisRton alse Ripjdet BvbmiTivTWo88gE PrRYSBHREicagRe gpsociated
with anSARPASHIRN SPAP IS Kb aRtibaRLR BRAGINALYBINAS I RIBRERE) in a subject,
amyloid peptide or an aggreg(%ed form of a_beta-amyloid peptide, or a
such asw%m%@&@%ﬁe@aﬁwa StRE iR (R inss! it SU P38 P Sired
impairrefieciad teeiiahatybame gophadinBsnéte daroyipiitdal admes seeiin tahe
._brain.(brain tissue) of the subject. In some embodimeats, the amylaid 3
subject SRR B PSS P S o i e
specifioatigdiilateite albesoaney midysgie ntsithegaeggtoidanr ofnbatpangloithpeptide, or a
i t . The i i i .
poly B i Ao PP B0 fomction.

[0611] conthesmigaimilisermades methodseé dakine davel aady@ s aymptom

associaRRARAERUICR| SRR CRIRIS IR AG: ARUNDHy- Bat;spesifialy RigSimer's
g to a beta-amyloid ée_ptlde or an aggregated form of a beta-amyloid
disease eOREIASIBE agﬁaryﬁ ERB RIS T haREC SRR et ERPTRE ST ISy

compodigsn Rpakeshefiecierivnction sheaamnaembrdinas-hgpmyeistide or an
aggregated fc;ml of a beta-amyloid peptide, or a polynucleotide encoding the antibody, wherein
the antibody has impaired effector function.

0012 Ti_le invention also provides methods of suppressing formation of amyloid plagues
and/or amyioiid accumulation in a subject comprising administering to the subject an effective
dosage of a pihaxmaceutical composition comprising an antibody that specificall y binds to a beta-
amyloid pepfide or an aggregated form of a beta-amyloid peptide, or a poiyx;ucleotide encoding
the antibociy,?wherein the antibody has impaired effector function. In some embodiments, the

amyloid plaqﬁes are in the brain (brain tissue) of the subject. In some embodiments, the amyloid



plaques are in the brain (brain tissue) of the subject. In some
embodiments, the amyloid plaques are in the cerebral vasculature. In
some embodiments, the amyloid accumulation is in the circulatory
wayshesnsiRML4] The invention also provides methods of remeyipg&ues/o2729s
clearing amyloid plaques and/or amyloid accumulation in a subject
comprising administering to the subject an effective dosage of a
pharmaceutical composition comprising an antibody that specifically binds
plaques gseibbecgipritessalsiue o somegyRedinsatfoths pnRioidaceyitaeon is in the
cucuiat&?@ﬁ'&i@mor a polynucleotide encoding the antibody, wherein the antibody
has impaired effector function. In. some embodiments, the amylaid
[0013] ;| fhe drpatinnals® PRy der B BT RY SRS aBTeiaId R aghss and/or amyloid

accumu&lﬁthi)dim&m&cth%ﬁmw@@dalﬁﬂﬁﬁérﬁfgtdﬁﬂb%@%ﬁhﬁ@hﬁ%ﬁﬁuﬁlb‘é@gd%fa
some mbodlments the, a loid a ation | circulatqr

pharma g B R R I B e et acgmyioia
peptide acanmggmgambfdk{@ qlepbide-ampldid peptcemyprisioty cocitatifegtoeding te
vl SRR SRSFIICALN BACH R8BI 101 PERIS AL e sy

ggrega “f6rm oA my0| pepti arein i as
plaques prgiai tbelbeiteﬁt@m@ﬁmm nf bossjiethelinsanti m@dmm.a@mmawes are

in the cHRUHE RAARMRPIAS Y chARRRMN A IBORIAE AL SR RS f QHEQIA'EB

a subject comprising administrating to the subject an effective amount of
system. an antibody that specifically binds to a beta-amyloid peptide or an

[0014] 20UrROaieshiRmAIeh Bhsiesaeeid Bf-‘ﬁﬂﬁlﬁuﬁé BrRAUYAHEISAYIN PHERHEAnd/or
the antibody, wherein the antibody has | palred%f%ec {]r function. In

amyloidg } Beaiha ST tR AR R KPS A BRE esHursfosage of

a phamﬁeduﬁeq ﬁ@ﬁhﬁmﬁam comPasie: emmmm@ﬁm H@edmﬂﬂ@ftem of Ab3ta-amyloid
Hd de are Flted fang/g)r redycg s the ngf he i |nv ntlo

pep ec?én eg%rsegé re anay {EEnse I Wi enco ©

antibod @Wmm&wwpm&ﬂfﬁamm&cp&mﬂe selpaeselmd)ments, the amyloid

n
e O B e Al o
in the ceméfnb%@imrom HereoryAegHTSHL Vet smylodgsrivaulgden m&mt&t@@w

system. With diseases associated with amyloid deposit of A[3 in a subject, such as
Alzheimer's disease, comprising administering to the subject an effective

[0015] o sHhaimieRt ARt BrONidE BTSSRt BRER S AL R UATBB Af Aibpeptide in 2
tissue copeidiaalyhingadaha Hede amylaichnpdptidehat @J&G’iﬁ@fﬂﬁ atgdsfermuetRamyloid

ot S SRUSHLRSRISS) o0 poMce el en st e SR ISR
effector function.

[60616] T:he invention also provides methods of reducing AB peptide (such as soluble,
oligomeric, and deposited form) in a subject comprising administrating to the subject an effective
amount of an antibody that specifically binds fo 2 beta-amyloid peptide or an aggregated form of
a beta—amyloid peptide, or a polynucleotide encoding the antibody, wherein the antibody has
impaired efféctor function, In some embodiments, the accumulation of A peptide is inhibited
and/or reduced in the brai;x. In some embodiments, the toxic effects of AP peptide are inhibited

and/or reducéd. Thus, the method of the invention can be used to treat any disease in which



[00181 The invention also provides methods for treating or preventing
diseases associated with amyloid deposit of A[3, comprising
administering to the subject an effective dosage of a pharmaceutical
wapm@Rsiten comprising an antibody that specifically binds te@r/us200s/027295
beta-amyloid peptide or an aggregated form of a beta-amyloid peptide,
wherein the antibody comprises an Fe region with a variation from a
naturally occurring Fe region, wherein the variation results in impaired
accumulziony5f i ERBHIASERTEPE MR BBRRTESUHEA AR STD Aitease l2oTIB dy
syndror§aUsekiless’ cakelia miciahemertiage Baaa, administration of an antibody
withqut the variation. [00191 Polypeptides that specifically bind to,an A[3,
[0017] e plitfe BYRE YL 9&%-?5&???@%%ﬁwg@&%%ﬁa@%ﬂﬁg@gﬁ% e
decline ebaicintet stithtdiegioss haviigdihpitiecheltbd taphsiciDapriay alsfediansed
. for,any of the methods described herein. In some embadiments, t
e e TR e B R B 80 SRR
pharmaf@vicaintiboplysBibh contprikmpmtsstiiowy thatFabtéally bomieto a beta-amyloid

. . s .
pepride JEPAUNERIE ISR BB EANP SRR rdtn S du IR OIE,
antibodgswlofsitiee mietihods s damredrriBwtep 8aitany bind to an A[3 peptide
[0018] OF arhagNraaRIRdifR PRl AP At PEPHAS,RHE D BV B PREAR]EROkssociated

] function. In_ some embodiments, the antibody or polypeptide is not a
with anpyigichdenosiieg AeP SBPHE R RIS Iag tmﬁ%ﬁﬁ GeN 8BRS sttagg of a
phannaﬁ@lt@df@brlﬂ;ﬁﬁﬁiﬁ@ﬁfedﬂlﬁ@m@ @mt;o@i@F A 'tﬁzﬂflmr?t specamiHIRc, ) dIQf_ 5 ﬂcum@@h HElisd
.. hotasingle c antipbo SCrvV Al some e odiments, the |
Dot R B B e A b S A SHEY Faiafces an Fe
region Wikia gariytairdebefieatnurflivctionrrivigdie v ghe hehsgiahhtvetnstant selgan

impanegoe’ﬂﬁ’éiéﬁﬁﬁgﬁ&‘? li%%'c? 0. 10300 embadiy ”%ﬁ%&'%%ﬁ%’%%&% 008 tess
e region i1s removed. In some em odiments, the Fe region cComprises a
cerebrahnuitatbenvorthizetibax ylyduisietionofecoyritiony SO 008/038201

[0019] PCBUARR0ROREE R i6d %@%@ﬁ&&iﬁ@&?&%ﬁ%&é@%@ﬁﬂ%%ﬂm

.. polypeptide is not N-glycosylated. In some” embodime e Fcregionis
Pep“dePE{WWéﬁeﬁﬁé&% ehabnenrstmisegienesiRedmmaicsrissor Bdtrp AR also

. be used&BFiE@ﬁMthéfiﬁe%Hﬁﬁ)ﬁéH@ﬁéé Ref#N3R S9aY¥ahadineis f#iggion
.containing the following mutations: A330P331 to S330S331 (amino acid
Ig‘?ﬂ’J

comprises & FRARACH it Sr BTSN CR01E HHANRNIARYYE] demLrRtbetnal): 9h Eokarants shown
in Tablemdadisae émBbdinaitoody psliepiddypeniitie cosRpuiaes fegonsiant more

region, qf IgG4, compyising the following mutations: E233172341,235 to
CDRs) f%@%%ﬁi@é%é@l In some embodiments, the antibody or
[0628] polyppeptitibshesifiqallyrsiril twwahfephbepecthods of the invention specifically bind

to an A peptide or an aggregated form of an A peptide, but have impaired effector function. In

some embodiments, the antibody or polypeptide is not a F(ab'), fragment. In some embodiments,
the antibody for polypeptide is not a Fab fragment. In some embodiments, the antibody or
polypeptide fsnota single chain antibody scFv.

f0021]  In some embodiments, the antibody or the polypeptide comprises a heavy chain
constant regiion having impaired effector function, wherein the heavy chain constant region
comprises an Fe region. In some embodiments, the N-glycosylation in the Fc region is removed,

In some embodiments, the Fe region comprises a mutation within the N-glycosylation recognition



within residues 1-16 of A13 peptide. In some embodiments, the antibody

or polypeptide specifically binds to the N-terminus of the AP peptide. In

some embodiments, the antibody or the polypeptide specifically binds to
wanepitgp®within residues 16-28 of AR peptide. In some erpbegimaRisz7295

the antibody specifically binds to an epitope on the C-terminal side of an

AR peptide, such as an epitope starting from amino acid 25 or later. The

antibody may specifically bind to the free C-terminus amino acid of

sequence-paaabySheUrrceasign the prdbodyp oerakisrtidg iy natNselygogylgtyds osome
emboditidhts, 358 2 ke sS000R B ORI RENL I BEeRRERA O iAo RQlPERIdRNt

_ specifically binds to an epitope within residues 28-40 of API-40 peptide. In
region %fgh‘Fea%‘rﬁli‘BGH P ApR PO kFRERIARIS GV ER O SIS Spa SRS FiRIS to
containig gﬂ?ﬂ@vﬁﬁ@ iﬂiﬁ%ﬂ_ﬁ'@ﬁ@@&@ﬁﬁftﬁ@i@% ﬁe@ﬁﬂ%p |£1'|;Iﬁpﬁb!&ﬁ1_ dbering with

em Iments, the tibo or.t po eptiae, specifica n to an

roferen e A LA E DS o L R S MRS SomA R s,
polypeptideantipotysar thaspolypeptics’ Igpdaifioaitiship dsstioidhieptneatithout
3233’3%@%%?(?- {glggtg-sl%qu%%%/loid precursor protein (APP). In some

iments; thé antibody or the polypeptide specifically binds to the
[0022] agdresransdidradioEAR tithuibdsindimpiepet dotpbrelfoiy. tindoimen epitope

within SEARIIMENLS Aﬁ:ﬁﬁﬂ@&%%ﬁﬁ%&%@&ﬁﬁﬂ% HRSHHGAHY & %ﬁ%ﬁ i e

__soluble form of without binding to the aggregated forim. .
specificafieiafntntas INdamibisif Bethe pemnideptisiecsprembadimsiiache astpody or the
polypeRRRGRRIB 10 Dindneh3alupie foWisial Alld Q0232 d B SAMBSMHROGHISHIS

the antibody or the polypeptide specifically binds to a C- terminal peptide

embodiments feApibasty ﬁpgafﬁpeagmaﬁﬁmgm%@%ﬁﬁ6%9-6%%&@5&5&&&5
peptideSpeeifisallyehings iapingBoP erdinAiRId4Ts hrakiet | iesaaiting, asig Sedfically

. In spme embaqdiments, the apfipody.or the polypepiide specifically binds
bind to 3 Ro8 L BRACR T, A R R AR U PR gh Rble, Af 1
37, 1-3&risSditnih th,4thel aftitetty dntbempatybefbicnsp doifcaibpdyneshe mulypeptide

.~ epitope.on 6 WO, 2006/03629.1. PC 027295 ,A0140 that .
specit G RIS e e e S A i S mbedens,
the antitiedy po hsaptisecppideiisaicblhtsnds APameplopewitongpedifisal Bird b«
pepﬁdeAﬁ%ﬂ&@%d‘ﬁﬁé‘rﬂé}th@aﬁ emae QB%@EME‘ @p@@ﬂﬁ%ﬂ%‘ Gﬁﬁmg%ﬁsepitope

the variable region of antibody 9TL or an antibody derived from 9TL
ithin EiGaAB &8 A2 e BTRE S SR GRS 8B k) BBt vpeptide
specifiGONBRHE 8% inhibiigdindipe: efram b id: @A day RUIBARYHr protein (APP).
isom NS SR o L o AL, OOz o e o
of AB vitshbiidingiiiosAd3hd 2onitleAdiad 4 B dorsoentbedhbesimeitantibedriiipely
polypepkﬂﬁg %ﬁ&%ally binds to the soluble form of AP without binding to the aggregated form.
In some embﬁdiments, the antibody or the polypeptide specifically binds to both aggregated form
and soluble forms of AP.
10023} In some embodiments, the antibody or the polypeptide specifically binds to a C-
* {erminal pep‘éide 33-40 of APi4o. In some embodiments, the antibody or the polypeptide
specifically i:éinds to an epitope on A P14 that includes amino acid 35-40. In some embodiments,
the antibody jor the polypeptide specifically binds to an epitope on AP;.4¢ that includes amino acid
36-40. In soine embodiments, the antibody or the polypeptide specifically binds to an epitope on



epitope on A131-40 that includes amino acids 25-34 and 40. In some
embodiments, the antibody comprises the variable region of antibody 6G
or an antibody derived from 6G described herein. In some embodiments,
wtbemntibndy or polypeptide competitively inhibits binding of aptihedyh§637295
and/or antibody or polypeptide derived from 6G to A[3. [0025]
Administration of antibody or polypeptide that specifically binds to an A43

eptide and has impaired effector function may be by any means known
NI e e R b e e e A e
polypemuaapwfﬁiwrwiﬁmd ttsmﬂa;dmwl?m%rgjedimmmfmwmwms{.@sl, In

iritrathecally, and intraperitoneally. Administration may be mic, e.g..
R e e S S b
derivedpipdymdle diisteted ltbreimviniton: 00R6]heshentithalgoprolsipagide

' iti ris| tive _amount of any of the

N b R S T AR B AT Sy

to APraggregated form of an A[3 peptide and have impaired effector function, or

[0024] pO'XH%SlﬁQ@%%dﬁﬂEQQ!Qﬂéﬁﬁiﬁ&ﬁ%ﬂé}?@%&%ﬁ%ﬁ?@@ﬂﬂ&%w@% &, with higher

. pharmaceutical acceptable excipient. [00 e invention also provide
affinity thansitebirdinsdsiddhs v prilsiveg HrsepReBPadbnewrite soihpdshiadsto an

epitopeCRMFISNEANLIiRey AP auRL 0530y4f Hie AnIAAdies RAMERHISS body
that speclflzfally bind o an Aé?éoeptlde or.an aggregated form of ang%S .
comprizes SheSARA0'h R IPpARCG S ECHSF MARHBRTB AFBKA RLD Aedeatisdifgrein.

In soméhenboiinadiestbe potppdpiidesiybbeie kimpgeneasnaiibsitaiepackaghdy 6G
a ovided with opriate instructigns, are useful for any of the

and/or arﬁng S’_g S rd%%gﬁg%t@ E%é%ﬁ(%%##ﬁ%%ﬁention also provides a method of

[0025] produlomg<r tierapbutibbdinea pidepeatidbtely sfecifiealinbitd ofoemnlis@asetide and
. o i [ ' ide in the brain of a h n 7

s R AT SR AR RS SO

subcutaenushinidn ixdalatiem dalyaartriaiscinsamysswas o infeqsegisls; intrayentricularly,

parenteiiCHRAHRENG, 'BUoR-AbhR.ARIBRdY IR RIGYIde PRSP SIiG hpgnized

antibody having imﬁgired effector function relative to the first humanized

intravenghibn g 1asabiagth I 2P ERRTRVE ABBIFtIR AL Rt e FrcbprRigpgleotides of
the invaitaodies that bind to C-terminus of Api- 40 peptide (SEQ ID NO:15

shown in Tahle 4). Accordingly, in one aspect, the invention, is an )
10026] PR e A R o N 0 Sty oectiv
amounte{messithevetibodibavinglypefilde doe spionfiNadly BihA6 hadgndptide or an

aggregal.:’zérdofé%z& aIihE[ﬁgng%g glll% ﬁg\geu%‘pca%ség ];&)a%tgze %\%tggﬁi Or polynucleotides
encoding the:antibodies or polypeptides, and a pharmaceutical acceptable excipient.

[0627] Tijge invention also provides kits and compositions comprising any one or more of the
compositions: comprising an effective amount of any of the antibodies or polypeptides that
specifically léind to an AP peptide or an aggregated form of an A peptide and have impaired
effector func’ition, or polynucleotides encoding the antibodies or polypeptides. These kits,
generally in éuitable packaging and provided with appropriate instructions, are useful for any of
the methods tiiescribcd herein.

[0028] ﬁe invention also provides a method of producing a therapeutic humanized antibody

for treatment of a disease associated with amyloid deposits of AB peptide in the brain of a human



and light chain variable regions of 9TL are shown in Figure 1. The
complementarity determining region (CDR) portions of antibody 9TL
(including Chothia and Kabat CDRs) are also shown in Figure 1. Itis
wangherataash that reference to any part of or entire region of $tr/us2005/027295
encompasses sequences produced by the expression vectors having
ATCC Accession Nos. PTA-6124 and PTA- 6125, and/or the sequences
. depicted in Figure 1§%){)30] In another aspect, the invention also provides
subject BBy RIS P DR LA IO S cREE U GRb RRsieTABIRegtide
and azte{fﬂﬁ§ d W@f@ibﬁroﬁﬁmf tﬁﬂ&ﬂﬂﬁ%@?ﬁg@% ﬂi&ﬁﬁéj@ﬁ@wﬁﬂéﬁ&@&iﬁﬁiﬁocﬁ h%ving
. . fragment or a region .of the antibo, TL oy its yarjants shown in Table 3.
mpsisy i B BBCHEIRAUNE P [ERIFRS AREPPOY the andbocy 9TL.
another embodiment, the fragment is a heavy chain of the antibody 9TL.
Ii][yet another embodiment, the fragment contains one or more variable

ions from a light chain and/or a heavy chain of the antibody 9TL. In yet
[6629] anotheil keiboditivardistestdippnantcosetenstinalios thet bivdiabldemmyionsf AR;.

a0 peptil@R A EHLEAAN ﬁx’&%ﬁ"i@ﬂ%%ﬂl@é@o?&]ﬂm, B Slue Lo 1Y SHARRIARK an

_embadiment, the fragment contains one or more CDRsfrom a light chain
antibodxiRibr{tnttrebineeskiintering Hilbo throT prodes by exmeicasjsetrsthaving
ATCC IRVERIRR RQVIBIES BONPRRISIES GMHCT RO I IRM REL RS BN AMDREN)Y chain

. -comprising_any one or more of the following: a) one or more CDR(s) of |
and light hsgyyaipble SpHSRRTa oAV FleE b) ESRapkBienimdty deisymining
region G?]bﬁ'fm)%ﬂiﬁh n ikashaXi Hg@y ST M@k s Tnyihin shaliesit @mf@md ff]@@hown in

. ight chain of anti 9TL or its variants shown jin T 3: d) three
Figure § s HAlor PR A A S Ao R A L e PGS
sequen@sthred@D Ry tho axphadieavyctiaim ooy ks sibit Near BRts Gl idvand PTA-

in le 3: f) three,.8 WO.2 91 PCT/US2005/027295 CDRs from
o2, I B RIBS R

In‘and three om the heavy chain of antibody 9TL or its

[0030] variantén shether ksprabidSinPhutielst erofidesempindr eerpraippdHidewith amino

acid se MHE& Wc%dmdﬂ?é pe an antibody) comprising any one or more of
e following: a) one or more (one, two , three, four, five, or six) CDR(s)

[0031] JerivedhetAtasTisBeR)> e IBYSHIGa AR SIROAT SATTRINEg 2 fjagmgpior & region
of the ﬂﬁﬂ&f%ﬂ sfrmgr@mmtﬁ@mmmﬁ chainaé antd ﬂﬂge%ifhh@ﬁﬁé%éﬁ\t & a light
. R:derived from_CDR L3 fro el chain of anti 9TL..In same .
chein of MEATARIS Ko RO R o SR T PRIRTRLLS | PGARAin of the amibody
9TL. IeyhaditientsnbodioratpihnbrgrnRedeiiyeddmrmearntiaothpd TeghmiéFrom a light
. _variants shown in Table 3 are,a st abqut 85%, atleast ahout 86%. at
ehain g B R Esh o ShESARh M e B
containg 0, ttwasvahaic 9d@eratitenst Hpunheizoendoiembtavy chain shown in Figure 1.
In yet another embodiment, the fragment contains one or more CDRs from a light chain and/or a
heavy chain &f)f the antibody 9TL.

[0¢32] © In another aspect, the invention provides polypeptides (which may or may not be

.
Section

an antibody) éﬁ:cn:lpriming any one or more of the following: a) one or more CDR(s) of antibody
9TL orits vaﬁants shown in Table 3; b) CDR H3 from the heavy chain of antibody 9TL or its
variants shown in Table 3; ¢) CDR L3 from the light chain of antibody 9TL or its variants shown
in Table 3; d) three CDRs from the light chain of antibody 9TL or its variants shown in Table 3;
e) three CDRs from the heavy chain of antibody 9TL or its variants shown in Table 3; ) three



about 93%, at least about 94%, at least about 95%, at least about 96%, at
least about 97%, at least about 98%, or at least about 99% identical to at
least one, at least two, at least three, at least four, at least five, or at least

wap6s6R80f 9TL or its variants. [0033) In some embodiments;Higs bR 1%95
a Kabat CDR. In other embodiments, the CDR is a Chothia CDR. In

other embodiments, the CDR is a combination of a Kabat and a Chothia

@ﬁglso termed "combined CDR" or "extended CDR"). In other words,
CDRs fgpmriyeghiahh chaitbut thers ChRafinmg thideatishane Coibodiedt bRsith agriants

shownlg 2y &8 Kahatnthath Fuand/ ﬁoﬁg@%tﬂﬂf?ﬁeﬁ@@%tmﬁﬁ M8y or may not be an
anmbogabodlments the polypeptide %}uch as an antibody) comprlses an amino

FLORTEREE S ORGP HTISES P BB Xie AR ANE A5 TRORY (B3, (ke rbiiesy Sour,
five, oiSs))OCHR (Whizrbied H3risabtiBodyr 9BL whies %1&&3%1&0\5}1 A, TébR, 3T b§h ODR
. E.whergj V,LL T.P,C, rel Y,H, F, W,
aerivei OO M ot e ehaiee o T e oA R decisigon
CDR I3 &rbwecthy Gffatinhvariefdetieoip9TEo rlomnmmtmdnhmm thisCIDRBss: CDR shown
tex feren ch0| of amino S
T e L D
varianis,gheisrein Takie 3 we of ltas e Athinbleasiceboat ﬁé%tumiegstra@a@ TEk, at least

about %@e, BN SO R N6 o003 3448 S05IER %bﬁq%%ﬁa&p@z% at least

b tiﬁ peptide (such as an antibod y) comprises an amino acid sequence
abouw

I M- 6t Wﬁférﬁﬂm(%%ﬁﬂtkﬂﬁr@m&rﬂﬁ%h%r@ﬁw R7Gp. at least

about @%n& A NRkeUbEul 295 Rh AN A MR R BROINAN 8w ) 81 AN ALt 1east four,
) uenc jsa CD n aéé%ﬁ'fz chain varlable region. 9 WO 2006/036291
at loasy fl9§ %%RS[@ Ridb& ERtbodiments, the polypeptide

[0633](such a&mmtﬁnﬂﬁbﬁrﬁampm]ﬁeém muﬁ@baommeqmemer &hmmmeﬁt&%e CDR

isa Ch(ahﬁa% R LI ISDL Nscihe Eﬁé bn 0 ?bg

erein T whetein JREORIRNY
CDR (@SMG@}@@F‘@WW@@M Ks:\"/t?}iimdem CD,RA) Ei,ncntM: wadivtiereiy gﬁ@: L

embodkmﬂén%c&{té{n}ﬁhsfﬂgf@ ﬂﬁ@@ﬁ@@ﬁﬁ@tﬁlé%ﬁ@}ﬂé’y%@ NS 'ék?oﬁiBF%%dfor

in a light chain variable region. [0037] In some ‘embodiments, the
GOmb%‘%sc}ypeptlde (such as an antibody) comprises a heavy chain variable

50034}reg|0n CRreRisingHsiAalRhEGH e"ﬂ't‘ﬁ@/ Puiiods Rnl B3 &DB.% amino
regiori shown in SEQ ID NO: 4 a a CDR3 region shown in

acid seqigsnos e YR IMNG:S 1%@1@ 5 Is V- 6F Wi s ‘écg ,wherem
S3 is SETEBeefels L4 R, IAE/ASVTSQI ap,or ByReeisinVGdssW 1L TE. B, C, Q.8, N, or

F; and %\}hlgfe% 11:’7 %"iﬂp‘%‘e{{? §7 ISVYoalﬁ_l AFinV\s/bzgé Iemboqa";ments the amino acid sequence
1saCDR3 i ml a hsavy chain variable region. For convenience herein, "is" in this context or
reference to an amino acid refers to choices of amino acid(s) for a given position with reference
1o the posiﬁdn in the SEQ ID. For example, "L1 is L, V, or I" refers to amino acid L at position 1
in SEQ ID NO 5 may be substituted with V or I,

[0035] In some embodiments, the polypeptide (such as an antibody) comprises an amino
acid sequenoe shown in SEQ ID NO:6, wherein Y8 is Y, A, or H; and wherein A1l is A or S; and
wherein Kl?.;is Kor A, In some embodiments, the amino acid sequence is a CDR1 in a light

chain variable region.



[0038] In some embodiments, the polypeptide (such as an antibody)

comprises a light chain variable region comprising (a) a CDR1 region

shown in SEQ ID NO:6, wherein Y8is Y, A, or H; and wherein Al 1 is A or

w8; mnclosdaerein K12 is K or A; (b) a CDR2 region shown in SieQuiobé@171905

and (c) a CDR3 region shown in SEQ ID NO:8, wherein LIisL, M, N, C, F,

V,K,S, Q,G,S;wherein G3is G, S, or T; wherein T4 is T or S; wherein

HS5is H or L, wherein Y6is Y, P, A, W% M, S, or E; whereinVSisV, L,
[0036]  H, TImsemepmbodimaniteiaPelyrentide (sueh o} ay aphibedy) segBpRes an amino
acid seqamb@ab dmﬁs;' 'ntﬁﬁ@ﬂlibﬂgm@?tha&éﬁvﬁmﬁ@ m,,imlﬁyman ‘apgttggg%, l%}, h@herein

. embodiments, t ntinody. of the inveption is @ humanized anti In

G3 is Gy i e BETHHB . P BT T Mo L THECEG Sihorients & M. S
or E; witheean oy of JoIpeptideljaiddiated whersbnied ésmbddim@nis ihén some
embodiglre]% 9 é%lﬁﬁr%y 2 egtslg 63 Isccsausb g%ﬁ?@g}lnp%eh{%g‘]‘%] vgggbhg e Ochaln

constan region SFthedhtibodies may be rom anya%ypes 01‘I EoRStnt
[0037] region, Sushesstg®digintiy Dhelpaly pentiigH sunhchany dsbbades coughiss 2 heavy

chain v@%l%éoﬂ%%pﬁ%é@?é @QQ%LQoﬁwg%@ﬂﬂﬁOt@?(@?H% region

comprises a modified constant region, such as a constant region that is
shown i RIRNAy WS AP ROIRA SRR ERTalRy SRRTRSIOagemErt Land, V, or
I; wherdhuged inteseRangaakiby with i9ertesps:Ravingdmralredreffeoforsfuncion s,
. e.g.; does_not trigger complement mediated lysis, does not stimulate
sherein i 50 debehdenc SIS ERERE EITTRCT EADES ) S doksthok A
[0038] activataiicregbmbiibasme anbatipanice (BecEcRRRLEBOIIN cisihesdifiedight

s B BADSE S D S oot

or H; alldk~Bateirt ApphcationS\aend8BeRed 18! 2risdther £nihpa Bt setien shown in SEQ

ang co j | nstant reoi
I O e e S R N s By s
Q, G, Shuhiesim@iitnCrefersriceretria litdeypen §orbersegtients) ol vherein Y6 is Y,
P, A, Wremunok (408946 W3 26941 Inkseme embodiments heARtedY L, 1, T, S, or
- comprises a constant region of IgG4 comprising the following mutations:
E233F234L235 to P233V234A235. In still other embodiments, the

[6039] constanhregicisRuiveasy|aediabdiinker: BleasnalamuiiS0Mebody. In other

.embodiments,, the cqnstant region is aglycasylated. for N-linked .
e B B G B et 1 Sci B imas. the
antibodA&n 280 ceheiel llaskingerasidirasitiiatiarenibodief(thedlypgbpcasyatissiated. in

recognitio uence in the constant regio In.spme embodiments, the
some e R et e
16040] . The heavy chain constant region of the antibodies may be from any types of

constant re gion, such as IgG, IgM, IgD, IgA, and IgE; and any isofypes, such as [gGl, Ig(2,
1gG3, and IgG4.

[8041] . In some embodiments, the antibody comprises a modified constant region, such as
a constant xe éion that is immunologically inert (which includes partially immunologically inert,
and is ysed interchangeably with the term "having impaired effector function"), e.g., does not
trigger compiement mediated lysis, does not stimulate antibody-dependent cell mediated
cytotoxicity (ZADCC), or does not activate microgiia. In some embodiments, the constant region
is modified as described in Eur. J. Immunol. {1999) 29:2613-2624; PCT Application No.

10



constant region may be aglycosylated for N-linked glycosylation

enzymatically or by expression in a glycosylation deficient host cell.

[00421 In another aspect, the invention provides a polynucleotide (which
wimaybesigolated) comprising a polynucleotide encoding a fraginessood@ 7295

region of the antibody 9TL or its variants shown in Table 3. In one

embodiment, the fragment is a light chain of the antibody 9TL. In another

embodiment, the fragment is a heavy chain of the antibody 9TL. In yet
PCT/CRAMHAN sAmlRrMEnE HrarApHEm CoNRRS90E f nlorihremiediagishate

antibod§' 08B g tahain.2 RN HAEACORAIINRTINE R 0o dind AH¥EblIowing

~another embodiment, the fragment contains_one or more (i.e., one, two,
mutations; e k- five SSRf Saniemienesit BT RSN hagTermeqTio te wilsitye JeG2a
sequendighEeh AR athesyyxhzin b e antibady Slbod0843d, theanathal
he SR | oot ich be ool
.aspect,t e Inventio Jolynucleotide ICN Ma e.ISOl
comprisg SR AR o e Loy (o8 BB e BB oRe et s to
P233V23HaEBSN hattid &hker sabeienbiodihranisstéhe pplyn ichebtideytamdpiisdblinked
ither Qr both of the polynucleotides shown in. SEQ ID :9.an D
siveosy gl Jh S S SRHRIROLORRAINEI i daiscbbliond Ank need

glycosylaticodingrastio the eligisecberifroridiigantitsidydiésgabentdpat97) and/or

flanking RHBEAIG? Ao peibe ety SRk A00bRR RANESHINE IBVRDU N region

provides vectors (including expression and cloning vectors) and host cells

. In sorpe pEphpdingeaty BetsensEIThTEios ia salsavdateh vl lipxed glzcosylation. The

constanErBRRHIMANtS %‘S’&S%‘r@ BRI OTdLEE sBRNAUAS ARG mNR A 4Bl éfbression
. In otiher g{n%oq iments, the vector is pEb.9TL.hK having ATCC No.
in & o1y BOFREPIS LT LSOV 36201 PCT/US2005/027205 [0046] In another

[0042] aspectithadiieatipads hhbskadbcomnplizng phabtlucidetidaidnaadingisolated)
. any of the antibodies described herein. [00471] In ther aspect,the . .
compr I Ao i T ART B UBC S SABboy BTLURE JHrghj varans

shown ighibable b Taltee3nfieddhimia totimgaspe ot ahghinvmitof feaudmdiaddf In

another Mk M@lﬁ&é@&%&% %ﬁ%ﬁ%%%&%@@f@ﬂ%%@&%&ﬁ%&“

[0049] In another aspect, the tion Is a pharmacéutical composition
embodigsipHsi g ScEif@Bip A AMSATIBPErYRE R pBIgRB s gt g d/or 2
heavy cRRHRATIES,BHRE AN, atiDethh ARERRHIDEARR: OhER48ntRR8MEins one or more
(i.e., ong,n'gxi%?ctl 69;,_ Lou?r,r ggénslijg)l%%%jpelgrgg?tgii%e c?el‘ge%r’r(laiirrl]ihgggg%ns (CDRs) from a light
chain and/or a heavy chain of the antibody 9TL.

[0643] . In another aspect, the invention is a polynucleotide {(which may be isolated)
comprising a polynucleotide that encodes for antibody 9TL or its variants shown in Table 3. In
some embodiments, the polynucleotide comprises either or both of the polynucleotides shown in
SEQ ID NO:9 and SEQ ID NO:10.

[0044] | In another aspect, the invention provides polynuclectides encoding any of the
antibodies (i@cluding antibody fragments) or polypeptides described herein.

[0045] In another aspect, the invention provides vectors (including expression and
cloning vectc;)rs) and host cells comprising any of the polynucleotide disclosed herein. In some
embodiments, the vector is pDb.9TL.hFc2a having ATCC No. PTA-6124. In other

embodimenté, the vector is PEb.9TL.hK having ATCC No. PTA-6125.
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pharmaceutically acceptable excipient. [0050] In another aspect, the

invention is a method of generating antibody 9TL comprising culturing a

host cell or progeny thereof under conditions that allow production of

wanttbadysEL, wherein the host cell comprises an expressiopcagctaod$ed7295

encodes for antibody 9TL; and, in some embodiments, purifying the

antibody 9TL. In some embodiments, the expression vector comprises

one or both of the poI%/nucleotide sequences shown in SEQ ID NO:9 and
[0046] e 1R TS” 98] thedRsRERadDRLOTHeThGERSH B RAIKHIMARES
encodityf gsnefafingibydidsthecabiibbeirgmor polypeptides described herein by

expressing one or mare polynucleotides encoding the antibody (which
0047) 578 8 SR d R LT R B By STL ox
its varidigih shameh snl%dnly Thain are expressed from one vector) or the polypeptide

in a suita ell,.generally. followed by recayerin d/oy isolating the
LS e R GRSt Mt
antibodine ey iareptides desayibed Atreginhibiting, or delaying the development of
[0049] gZhe'fﬂ?éﬁbﬂiéféﬁ%&ﬂﬂé)ﬁﬁ%Qiéﬁq§§ AARABIRE YYD ANSHR A Yrising an

_(3APP expression, or accumulation of A[3 peptide, such as Down's
effectivgpranumhaf pariahtsrelupsetides declydimaratibedienmuchmire soibedy
comprifiAP KB RNh 8 IEDIA W@Qﬁnmpﬁo%&&@t@dég%séﬁ%&%rem, and a

effe

1 comp%ies adminjstering an ctive dosage a pharmaceutical

pharmacaically ARG RIRG RIFG'SRT antibody, a polypeptide, or a polynucleotide of

[0050] the inventestiier aspebictt [Bhd]chhe dvettiehodigenpravigesmabaisthod of
.delaying development of a symptom associated with Alzheimer's disease

compr 8 AR A SRS G T ACPABIN PATSS RS con of

antibod@008/0862¢in BC T 200 5/081 295 subjpotssomprising thaininristeyifty anibody

. Lffect] Of i Hon gomprisi
oL o R e SRR lhents e
exXpressignFATIPhecrvESabenalebhety vl dke palirnels Viduppressersfomman GEQID NO:9

and SE@MYINGARAues and/or amyloid accumulation in a subject comprising
administering an effective dosage of a pharmaceutical composition

[0051] compriSirigrathea bty ha isvmbaniae ddes prihnssebaerepiingany of the
antibodiigy @fiioly o5 dbjegbaninaiie BNRetiRp Snth 6randytoid piRelees Reeiboding
the brain (brain iSSl,Ié?%_Of the subject. In sqm mﬁi)di ents, the amylojd |

the i ST S SERBI VACHAAON: 1 BARES B BD AR CEa b Dot g
and a heany kdhdimeotierplatied fsom the siectiatontisy stappaiiEsh Ehaitabientitingenerally
followsA189 RQuides a method, of reducing. loi l@gg nd/or amyloid

° Oweacgum{iﬁatlxgngin%géeig%g%gréﬁg%rﬁln@t |::|é tt:ia?ar?se Fce)lgt%g&dosage of

[0052] 3 pharrhsebusstion also provides a method for preventing, treating, inhibiting, or
delaying the development of Alzheimer’s disease and other diseases associated with altered AB or
BAPP expres;“sion, or accumulation of AB peptide, such as Down’s syndrome, Parkinson's disease,
multi-infarct ,%dementiaﬁ mild cognitive impairment, cerebral amyloid angiopathy, and AIDS. The
method comprises administering an effective dosage a pharmaceutical composition comprising an
antibody, a polypeptide, or a polynucleotide of the invention to a subject.

[0053] . The invention alsoc provides a method of delaying development of 2 symptom

associated w1th Alzheimer’s disease or other diseases related to accumulation of AB peptide ina
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composition comprising an antibody, a polypeptide, or a polynucleotide of
the invention to the subject. In some embodiments, the amyloid plagues
are in the brain (brain tissue) of the subject. In some embodiments, the

wamytesmkgkagques are in the cerebral vasculature. In other eneadirmenész 7205
the amyloid accumulation is in the circulatory system. [0056] The
invention also provides a method of removing or clearing amyloid plaques
and/or amyloid accumulation in a subject comprising administering an
subject epfeptivaaRsaigiseriag phafferiicedusatccdia pbeitvrreninptisimpesition comprising

an antib%ﬂg,béjﬂéi?rﬁeﬁﬁhé?%Q%l}%ﬁé&é&%’%ﬂ?&ﬂ%ﬁﬁ% Hysagep (o the

subject. In some embodiments, the amyloid plaques are in the brain (brain
[0054] tissue) 1r therim)etic predise snstindipfehpprend Bepaneiinagiesyledmplaques

and/or ARG16RI SRAEhYREEH RIHIRL)BOtRHRMP askmesisite.amieithe dosage of a
accumulation js in the cjrculatory system. [0057 _Addition}%léy, the invention

pharmapgi ComnaRHoD FIBIT IS AR SR e A PRIYREBY 5 AT pRipRRlside of the

inventidissukecnibiauising:enpiaatogeattishe enyibiapiantbody b Baaipepdetissue) of
of the inventign.,[005 he inyention also provides a method aof reducin

the subf e B B e SRR Rl A e e

emboditsealy, il isieidaldcanpriditignasmithis trdinigttotiestiadividual an, effective

10055] 2Mountf anantibay Bfo@i@é%lwﬁéig : 2B clﬂgeiéllél%ihiﬁb?é’%{}‘% and/or .%élgyloid'

embodiments, the accumulation of A[3 peptide | ited"and/or reduc
accumuiAtpRIB VR RS IsOMBLERSEMREHENIRE edkriizrelasnet Al3 peptecutial
composiRBIPHRELRNEOL] eRUCRT. I%u@p@mee&bgw tRe 4BYEB P ARG diSE ke

tg treat any disease in whic accumufation of AP peptide is present or 13

subject\ W5 UBdBRPSE 8B oo isibrassvae & tvcbrel Guelh Hesan REMeiect. In
some cidisganentt) awnisRytmes R kinkosBistnscumtitcinfatthed emsyilidents, the
i ild cc% itive im(%?irmeﬂ‘% and ggebral amyloid angiopathy. [0059] The
amyioL ﬁv"%‘ﬁﬁ o ﬂi‘? TS WSRO S?Ji'mproving cognition or reversing
[0056] cognitiVaedectinioastogiatediavithdibed st sarstciatediaitingayitidd plagues
S in t rain.of. an individual,.such.as Alzheimer's.diseas

wodfor ST TS SRR SR LrHIOCHARESF:
pharma@@m@égﬁmei@mmmmm@w}a polyipReitds.ona polynudtetiidefhe
inventidi% HMYERHRA. e 0dividiah R0 A A8 PRRAIES -ROIY RRPUIESREin tissue) of

polynucleotides described herein may be used for the methods of the

the subjprteFime frabrdimsmibdbRABMeid BRI BEY 3B kEtsSE) srculgpe | other
embodidBilBadiasTsldRkientdes QiR Byankion eaadsmther be used in the

foosy Utection, diagosie and monitoring of Alzheer' disgase and other . ¢ x
peptide in a tissue comprising contacting the tissue with an antibody or a polypeptide of the
invention.

[0058] ; The invention also provides a method of reducing A peptide (such as soiuble,
oligomeric and deposited form) in the brain of an individual cosnprising administering to the
individual an effective amount of an antibody or a polypeptide of the invention. In some
embociimenté, the accumulation of AP peptide is inhibited and/or reduced in the brain. In some
embodimentg,, the toxic effects of AB peptide are inhibited and/or reduced, Thus, the method of

the invention can be used to treat any disease in which accumul ation of AR peptide is present or

13



[BAPP expression, such as Down's syndrome, and AIDS. The method

compri ses contacting a specimen of a patient suspected of having

altered A(3 or (BAPP expression with an antibody of the invention and

waetersnising whether the level of A[3 or (3APP differs from thatyaf@@entobs

or comparison specimen. In some embodiments, serum level of AP is

measured before and after administration of an anti-A(3 antibody; and

any increase of serum level of AP is assessed. [0062] Administration of
suspectaghughasothisipalypisaee Brtessyadsieniagkiisaysslispapso anpaltirioforect
dementlR, tRBAESINGIHANGIRHANCRRLSlYIRHREHIANACKSpYidJnhalation,

intraarterially, intramuscularly, intracardially, intraventricularly, parenteral,

180591 intrathd QI SRR EHERF A AP AR R R Ag B B ¥ RYEISEN.
cogniti‘ir@tdilémm Ma@éd&ﬁiﬂﬂlﬁﬂlsaﬁ%as@&@af t%ﬁﬂﬁ&ﬁ'%@m @C%"%%bsit of A[?qin the brain of
oy yeptides.and polynugleotides of the invention. [ another

on nd g O BT SR R B S AT SE S A g areot
pharmacsuticieahtieitampasgitisitg desatibety,epelppditdse detspaiemacidbtidt of the
inventi s,uti(t)a%gelg1 %@ging and provided, with appropriate instructions, are useful

For any o he methods described herein. BRIEF DESCRIPTION OF THE
[0060] SEVERMY anibedSOpoTimepidea wi Niy(Sic[etidisRiesribadShawis: they be used for

the metASAPFARIGSERUGN SR, %ﬁtke_emw&gﬁ@tﬂégﬁgﬁf%%ﬁ&%é NO:1)
and light chain variable region (SEQ ID NO:2) of the 9TL antfbody. The )
[0061] Kabat &mikedisrend pelPEtidentf the icHating epRathes ridanadherdriection,

diagnosiRiPrasiddesidires fasiherneawaehalnaang loRbehalfyatebISadioRred AB or
are numbered sequentially. 14 WO 2006/036291 PCT/US2005/027295

BAPP eiespssis g 85 LW SHspafaiding o -an s SRR FLop R fieontacting a
specim@oofagiitien: Meed6d pé ptidegdsisdnghitipecPortbeShvchii-Manaaionsl of the
. .antib 2289 and, 9TL Fab.fragm 5 h), each,of which was
eI YR Wi 1000 SR/ L2 BT e 16 Al S 1! o
compmm'pkeﬂﬁﬁﬂ&miolﬁe%bwﬁ:&msﬂﬁr@ﬁ%mlbﬂaﬁds tedtired AlSpor aal after

ammméﬁ%ﬁﬂﬂ%fﬁﬂﬂn‘@{%&‘ﬁlﬁ‘;@g?%ﬁﬁfé}g im%ﬁélj %f%ém%%iégf 6%%’%%3@8‘33

fragment to Imm eptide” was measure igure

[0062] is & graishEpiGWAeRaS EOERRPAING DPNEDBAY IR by prsinttlanay be by any

means ERMBGHIRDARIG0REP IR ARINTI SRS ONLNE RAGRIRMRNGIARAL rally,
antibody 2289, 2286, or 2H6 (100 nM each), each of which was

intramuselarlyiigtegadialy wsvEscrisuBsEEptad pRis o el feraperitoneally.
Adminiltr@ﬁ%xlxﬂ&; Eef??sté%ﬁ&, elg'ﬁﬁraﬁznéaslggogﬁbcg%z@& Qhﬁ%ﬂé@b : g&&ﬁ%})l?lraﬁaﬂies to

tide, was flowed ontq.the chip. Binding of the antibody to immobilize
polyperiie 40 BOITHA GO R ABE agnton

[0063] In another aspect, the invention provides kits and compositions comprising any

one or more of the compositions described herein. These kits, generally in suitable packaging

and provided with appropriate instructions, are useful for any of the methods described herein,

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
{0064) Figure 1 shows the amino acid sequence of the heavy chain variable region (SEQ
1D NO:1) and light chain variable region (SEQ ID NO:2) of the 9TL antibody". The Kabat CDRs
are in bold text, and the Chothia CDRs are underlined. The amino acid residves for the heavy

chain and light chain variable region are numbered sequentially,
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[0067] Figure 4 is a graph showing binding of antibody 2116, 2286, and

2289 to different A[3 peptide C-terminal variants. GST-A(3 variants

(M35A, V36A, G37A, G38A, V39A, or V40A), or GST-AP peptide 1-39,
WiD2Mg6lo3t3911-42 were immobilized on ELISA plate. Monoclomatrestabectyr29s

2286, 2116, or 2289 (0.3 nM each mAb) was incubated with each of the

immobilized peptides, and their binding was detected by further

incubating with piotinylated anti-mouse IgG (H+L) and followed by

10651 sterptabiBiEIARIOT (D OBATHE AR " TR E ATWiRY Rpstis JemwHEcn. A
T L S e ti S
ibody with, - Vlice W § .

o o VRl S PR P EEn b ¥ BRSOt cids 25-
40, 1-4MealBniBmiie Lo Briels, dde36vel, the & -clayrtdalqferipihrBle ekptida) hassw:
then fl %;}gc{gg{geﬁ%n%estﬁi@dda %;&%néjnﬁ]{)o Kk r?bers 6% O.re rrebspnt esés in as'

2y 2. windicates p<16l.%/g for bo %Eiﬁé]#hfiﬁféf%na lﬁgbclyszseéﬁt tropfptide
was megNuERs. 2H6) treated mice when compared with anti-AMN antibody treated

mice (A Je X ndi 0l .

(0066} Qeglyci%ﬁggdl%i%%%%@%}_ gfﬁgiﬁgmﬁ@gf%g@e%yﬁ?ﬁme
competifigna fil-qsBHES WReABImeRdEGIA N FAchED Manerdosal aridbey 2289, 2286,
or 2H6QIBPRSEERNINhIESroRaRE Aprenchymal PIa0wes ﬁ?jﬂ?%ﬁous pe%t'ibge

. am Ioid-beta%)(g%otide in hippacampus (Fig.6B) and frontal cortex (Fig.
(amino agdls 1a1 sk o EntiBSa) featifentintth D18, 2 akind freretfettolAB) or
no pepthi¥\jasafitchae @lyeobylakas Bikd(ielfefiae aA8oWAP (SARRABBARSA AR, 4, peptide was
PGCT/U82005/027295 to as D-2H6) antibody. Y-axes in Fig. 6A and 6B

Ured. .. .. .
represent mean of percent area positive for Congo-red staining. X-axes in
[0067] Fig Biswand BB peqniesemviypbdiolingtifedyitadmn it epess, QA DOREiGUEEEAnt AR

. : ing.i f - ined
P T e T Gl o gy Y9
or GSTaftBireBtide &89 of-4intibblyl tidaere nmmidhilizddb om Bl ISM il étefdvierbbioas]
antibodé%)i, ang dealysoryaiad oldf airied iRasniadHE) @ﬁ?g%‘ i d%%ii.vf‘ed

. Fig.7A and 7B represent mean of percent area positive for Congo-r
peptidegs and Aeiskimnding s geteatetoy Arthspiasebatipg evithdintipsdsted anti-mouse IgG
(H+L) adronstesedy QeHld fimmmgris a graph showing number of Prussian blue

positive profiles after .16 weeks of antihody treatment with 2H6, anti-AMN
10065 {0 58 AT A P AR S ARURE S ol Krse s oy were
reversedfilhoeing Y wiscke pitseitisdp asitivespr oflR Hersacligiy ol sglded 216, Mice

v A R AR S SO S s
errors ratiooy dreferaytiiolas iMNBlaritibonp@ib {referedtteasiaids), | ; and block
numberd %gim‘éﬁ%@éﬁﬂ%ﬁ 8 day 2. "*" indicates p<0.05 for both 2H6 (A-2H6) and

de glycosyiatéd 2H6 (A-De-2HS) treated mice when compared with anti-AMN antibody treated
mice (A-AM?\D. "*#" indicates p<0.01 for both 2H6 (A-2H6) and deglycosylated 2H6 (A-De-

2HS6) treated ::mioe when compared with anti-AMN antibody treated mice (A-AMN).

meas

[0669] Figure 6A and 6B are graphs showing decreases of parenchymal Congo-red stained
amyloid~betaf peptide in hippocampus (Fig.6B) and frontal cortex (Fig. 6A) after 16 weeks of
antibody treatment with 2H6, anti-AMN (referred 1o as AMN), and degiycosylated 2H6 (veferred
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(referred to as 2H6-D) in APP Tg2576 mice, and after administration of

anti-AMN antibody and antibody 2H6 in wild type (WT) mice. [0073]

Figure 10 shows immunostaining of CD45 in the hippocampus of a mouse
waftamwenieagranial administration of 2H6 antibody (A) or degly¢asylairgoz729s

2H6 antibody (B). The bottom panel shows that the ratio of the average

area occupied CD45 positive staining of injected side over uninfected

side in the frontal cortex and hippocampus after intracranial administration

to as Degkioa 28Rl aktisaa Bl Hand 65, piesey sty afer mas anstrodiive for
Congo-#éd sndieaiesPrlOh ?fg.6@%@1@1@%%@%%%{{%%4&9%&@9&!re

11 shows immungstaining of Fcy receptor in the hippocampus of a mouse

[0070] ptte F IR AR AR O DR BISRAHS RS VA SRSy eeshstned
amyloidHiGaptdityi{B)pgdrbptoMighanskaiawshabibe (@0 oBiheavaagRks of

. rea occupie ey re [ pesitive staining of injected side over
st O S NS S 00 ot
to as Deditdinistihoidn of thescorffigl/antibd dip, r2bt6sentinesty oOpetegry angypatsive for

ihody: indicates Ps0.0 compared to the control antibody.
Conao e A PP SRR e
[0871] hipptiesrn Bus ogarhsbewiaganbsnef Sniasiad iimeginstior pf S afitibblyvecks

of mﬁﬂéﬁ%&%%%ﬂ@%,%@-mﬁgd 1 99&?\!2{ aﬁ@%k%ﬁ%ﬁa (?g’:gg

ratio of the avera%e area occupied by AP positive Stainingof injécte

(referrefldq vl 3HE)aEdody P FrovisTaperssyperitive Braliiesjpenser e H-thds

represe@nigeCariak N hippatasrus after intracranial administration of the
control antibody, 2H6 antibody, or eglycosglated 2H6 antibody. "**"

109721 in i 48 P Lo RS DONIPR B RLCL BBl RARSS Yt vadiusitaion of anti-
AMN dtBud5 asfenadparedibiie saitisa) aptioel:ridQs 6k Pigeyaidd whoowsted 216

thiofl -S.4n t [ us of ouse after intracranial )
etere D e EE o S P RRE L S04 pesoody and
antibodprggdneridiane (ERdwecthat the ratio of the average area occupied by

oo il s e, Msprunl) i R

: frontal cortex and hippocampus a
intracragdglpdipisEaton QF%P%ﬂBBWYdMQ‘g ResdxsoatdercRiglaantibedy (B). The bottom

I siifisatastRRRbashconenatesdr dhssrattab aninady. (98 A#l g i
pane Sshovv%s epitope mapping of antibody 2%321 and GSB by 3Ié?_ISA. \FaFrioELiJ{Js(ae,%\]ce[%?(i1 side

over UNIRtAS SRR i FUBR A Sh ARt Fapp pratesmites deliesranirb asrinisiiaion of the
control fatibddyy e WG RnividysotriegblibigeskREIdas iBaih oty adaaundeten 01 as

immabilized AJ3 tides were measured using goat anti-human kappa
comp aréﬁ%r% t?&?jﬁ%ﬁ%%‘%%%%%dary antibody. Antibody 2294 bound to

[0674]  Figure 11 shows immunostaining of Fey receptor in the hippocampus of a mouse after
intracranial administration of 2H6 antibody (A) or deglycosylated 2H6 antibody (B). The bottom
panel shows ﬁat the ratio of the average area occupied by Fey receptor positive staining of
injected side §0ver uninjected side in the frontal cortex and hippocampus after intracranial
administraﬁcfn of the control antibody, 2H6 antibody, or deglycosylated 2H6 antibody, "**"
indicates P<(3.01 as compared to the control antibody.

[0075] Figure 12 shows immunostaining of AB peptide in the hippocampus of a mouse after
intracranial afdministration of 2H6 antibody (A) or deglycosylated 2H6 antibody (B). The bottom

panel shows that the ratio of the average area occupied by A positive staining of injected side
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immobilized A[3 peptides were measured using goat anti-mouse that
binds to both heavy and light chain and is HRP conjugated secondary
antibody. "NB" refers to no binding detected. The numbers in the columns
Wehtep 20294 and "6G" represent absorbance at 450 nm. DETALRDIS/027295

DESCRIPTION OF THE INVENTION [0078] The invention disclosed
herein provides antibodies and polypeptides that bind to C-terminus of
A[31-40. These antibodies and polypeptides are derived from 9TL or its

over ur{}éwa, SIGR AR P Al A oA IBRARA RSO A RTES Tk h dlmipfstration of the

controlrmibogya 0B GIsintbibese dejipocieridn 2smaativhadiments;thed PR
rovides antibpdy 9TL., angd methods o king and using this antjbody.

compel e 50 s B eI R SR GEORRL PR
[0676] bindFix{8¢ .M0shewsl tholfiavicke Stid esedrippeting (9iELo Amtikady Hea/Mtracranial

T oTo]\V: ' invention disclo erein alsoprayjdes methods
e e L e i e
shows {hpit{brrsicsodidecsermownsosynpingihe (Haflavissrispaisbastginigtpiifdected
side ovEEIRENEAAHCAIALNEITRKEIIEH: fEiEahaTvRld ﬁ%@%@%ﬁ inistration

vascular disorder caused by deposit of A[3 peptide in blood vessels (suc

of the contepl Autibasty 1B R prEbady - AreshavslsbyER ARibodstiOh dndicates P<0.05 as

compaifibrapRuiaaibl affgwtive amount of an antibody 9TL, or antibody or
polégeq;ide rc%\géived from 9TL. 17 WO 2006/036291 PCT/US2005/027295
OFFfid 1

10771100 MESRUEE BAEvIAs STHBtRodE tor reatinG B grelemtingrious AP
peptidediseasesmsisticated FUIHA @im'@idtﬂﬁﬁ%iweraﬁhﬂﬂﬁéat@@r 5%@hf?$iﬂl various

. Alzheimer's disease, .Down's syndrome, multi- infarct dementia, mi )
mmo e B e T Tt S e yine
goat antichminist&ripiy idRReingigidedhbammetiectivetedouAntbadpiaphacendical

; it] IS i olypept] hat specificall .
o O S ARt BRSNS LR Ry ap ke
chain apdis ARTCroaiitsien certndpth aniibmgsdy BB thefprsypephinslinghérienieheThe
numbe@THIRAY RIS Rel¥Pepide hasbnpaisdeltefiasiinctians engral

Techniques [0081] The practice of the present invention will employ,
unless otherwise indicated, conventional techniques of molecular biology

(including recompiamsashRiskpshaNP ORI P FiBiaY.

biochemistry and |mn”_|un04%?_ , Which are within the .
[0078] techniiqdés rewigialiel @Wherﬂtééaﬁm@wbpﬁ &8¢ pelterantides baimind to

C-termdsHFUBIOLY MaRuUMiBRESNshediinpdwRmbrRAcRt Al 19PN TG SRR
Harbor Press; Oligonucleotide Synthesis (M.J. Gait, ed., 1984&]; Methods

shown 1 RASHE LI BB OPBisaTe Pies B b Rgling and using these antibodies. In

some embodiments, the invention provides antibody 9TL, and methods of making and using this
antibody. Thie invention also provides STL polypeptides (including antibodies) that bind AB;.q,
and poiynucl?eotides encoding 9TL antibody and/or polypeptide.

16079} - The invention disclosed herein also provides methods for preventing and/or
treating A B-associated diseases, such as Alzheimer's disease, Down’s syndrome, Parkinson's
disease, multzi-infarct dementia, mild cognitive impairment, cerebral amyloid angiopathy,
vascular diso%rder caused by deposit of AB peptide in blood vessels (such as stroke and HCHWA -
D) in an indiVvidual by administration of a therapeutically effective amount of an antibody 9TL, or
antibody or ﬁolypeptide derived from 9TL.
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Laboratory Notebook (J.E. Cellis, ed., 1998) Academic Press; Animal Cell
Culture (R.I. Freshney, ed, 1987); Introduction to Cell and Tissue Culture
(J.P, Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue
WwWOoukts@3428boratory Procedures (A. Doyle, J.B. Griffiths, anekKD)/G2hensites
eds., 1993-1998) J. Wiley and Sons; Methods in Enzymology (Academic
Press, Inc.); Handbook of Experimental Immunology (D.M. Weir and C.C.
for Mammalian Cells (J.M. Miller

0080] Blackw; ﬂal edsé)lt e Transfer VeH 8‘?‘

) and WL APCRECHGR SIS BESHeS IRRR O fot it SrBTELeIaP g ehciated

with B-Amgldiédepadit ot idd8iAMR Gih Bb & PhdymerasedaitaDoREasHiome, multi-
et al.,.eds.,.1994); Current Protocols.in | nolq Colig

et g S P WA VAL A (OISt SUpdual by

admini$ea8y; tbntim dmdilei dlohyn EXfActidanmvayt afidRatnavarsed %i}pd&hﬁﬂm@hﬁﬁmsmg

997 odle ctical appro att
an antiip e"F Q%%% 8@? nkf csgr?g % &Sélegaap E]t’%is p%rgéc E(lggregatedform
of an A@rmphéftdoandaﬁyxme?antlédwc@kfmﬂlmué@ywmsp@@emﬁusmgrem the
annbod@rumgfagﬁea "0 By RARHAkLEHaHgy,and D. Lane (Cold Spring

Harbor tory Press, 1999); The Antibodies (M. Zanetti and J.D.

Capra, eds., Harwood Academic Publishers, 1995). 18 WO 2006/036291
Gene,ﬁ@%@ggpsmzn% Definitions [0082] An "antibody" is an

immungaglobulin molecule capable of specific binding to a target, such as

[0081] 5 carh YRS By HsIESRBEISRE O D smtRIeY staloth DT e edigated,
conventibgalaedigiques cdgmilianlsitbidlogatdacidhg vesatbesaoietheiitg), microbiology,

obulln molecule. use rein, the ter campasse t
cell bmf?@ n’ta%[epr%Fyréional or moﬁ%%ydn%an eo‘glﬁg lﬁﬁ él) {%%r%n UC?‘
techniqiissrae fefglimh cisfiftghinfhb fteiatht)2 stoh) asindddecthiain((Soing), AnLdbmtstory
Manmaf R0 [URIGR BABIGIOSARTIP MDY 2R RAURRMOR, A0CANN Y dac

the ‘immunoglo ole

modified confl ration culet aft co rlses an

Synthegipfifeh %gﬁmb%é}té\dpthoéﬁmmﬁﬁwcﬁ@myaﬁmm Bafeaﬁﬁ@légsology A

Laboraﬁ#?lN%feﬂﬂ@:z {98, ceilaMonsykycassdier epfisand e anlikogl,Aerd not
be of aglé artlcular class. D%\E?A]dmg on the antlbodéamlno acid

thn@éc?f}eﬁ ot tRisodsrEea e tethah DEre et cHanY athm and g5 Binksrts,
1998) ma:mhems@gmd é@d@if@t@@@t@ﬁ@&&b&@é@@ﬁ)mum @j@rm%asmfc}nfﬂths

D S b o (SO O RS geangs Press,

Inc.); Hgﬂﬂbanki d@BﬁpéEhmeﬂﬁééwmhmhog}oﬂkﬁahNdmmmmmﬁaBmmsﬁm JoGlage

Transfe@%é?@ E, %? QP%/H%JMi%un%%HrUC?Af ha eIt fgsﬁourfent

gamma, an mu respectlve he su (ires anert

Protocqim?@&mlae&ﬂ@gm%h@ Sushttelrehtlclads et 987 pitaln oghsdelpmenase Chain
Reactm\l’{edi\/hﬂﬁ%% -al., eds., 1994); Current Protocols in Immunology (I.E. Coligan st al., eds.,

1991); Short: Protocols in Molecular Biology (Wiley and Sons, 1999); Immunobiology (C.A.
Janeway andtP. Travers, 1997}, Antibodies (P. Finch, 1997); Antibodies: a practical approach
(D. Catty., ec_i., IRL Press, 1988-1989); Monoclonal antibodies: a practical approach (P,
Shepherd and C. Dean, eds,, Oxford University Press, 2000); Using antibodies: a laboratory
manual (E. I—ﬁaﬂow and D. Lane (Cold Spring Harbor Laboratory Press, 1999); The Antibodies
(M. Zanetti a:nd 1.D. Capra, eds., Harwood Academic Publishers, 1995).
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[0083] As used herein, "monoclonal antibody" refers to an antibody
obtained from a population of substantially homogeneous antibodies, i.e.,
the individual antibodies comprising the population are identical except
wior@egsidda naturally-occurring mutations that may be preseariminsasmmae 7295
amounts. Monoclonal antibodies are highly specific, being directed against
a single antigenic site. Furthermore, in contrast to polyclonal antibody
preparations, which typically include different antibodies directed against
DefinifitfiSrent determinants (epitopes), each monoclonal antibody is directed

[enszp%ginst Aﬁ;ifwkﬁnd@ﬁe &ﬁ&%&iﬁhﬁmé_@bﬁbﬁﬁmﬁgﬁhﬁ: Wﬁiﬁ?ﬁw&mwﬁﬁng toa
indicates t acter of the antibogy. as bgeing.obtained from a
anzet i S O RSB B SRR PO 1t e
antigegoesipnithasiteduirrg prdductitablef-tatoantbiodimymapiobatiictlelecule. As used

. E e. the. monoclonal antibodies to be used.in ,.
B S
fragmentstthsaetifdsudseribely WKE Kﬂb’r)arfﬁf)vﬁ@ﬁﬁh&@'(sPnélmmgt@m&fofusion
proteil exﬁ&mag %%%afg%m, ENApeleds suel fs.dRgaHbRd i %es'

Pat. No. 4,81 e

: : 6,567. The monoclonal antibodies may also be isolated from
immunpelebulinaekeculs BrbronEITFeRRiERE T9ersRivs Bife 7 2gbanjthedsaiedudes an

antibod®ibgatiecieaBigHes BesqERedriMeeAR AL Alerd 9t A Sriibody need not
348:552-554, for example. [0084] As_ used herein, "humanized"

_ d
be of Al RS SH8PTo ISRTTEBE R R ATERP f. 3THRE I SSoRBERIRIS A SPRT@nt
domaispédifiaeRymaEmbyimunagidilins, danbeasgieb lie diRies: Oihkag MRS are five

. thereof (such as Ev, Fab, Fab',.F(ah")2 or gther, antigen-bindin
malor R R B e Jh R e S e s ey be
fuxthelndimiﬁ@dﬁaﬂo Fuipalasesg I_Gb:a}ipes_liqmghégﬁésigﬁ;t,lgﬁmngtgamﬁmdd@szaré‘he
heavyMBABMMUNAAIO0NINS (5ElR %ﬂh?@%&@ﬂaﬁﬁ%’@f&&éﬁﬁ%ﬁu&ﬁ% BoBulins are
complementary determining region (CDR) of the recipient are rep ace ‘by

called phahgydelBorRsd @RS WS FEreabetiesTlondralt sbockire mtd dce-
dimen NS RofBigRbtiBRP RN RS desibe shnaReilicbuREIN aPtGaRacity.

In some instances, Fv framework region (‘:géresidues of the human
10083 mmunogTobifi ddve BIRRGBY CYRERBOHINTE R ADMRARY RS from 2
populdfiofié suiatantaty homerizaenentiiadi-gay. coRRsE deSiehiesoHal &Rprising the
onul fo{gjlgldjnecithg iti1 the rgg&gientgptiboﬂdg go_r in the imported CDR or )
POPUIA R AR SR S AL BITRB S B P AR AR A Y YR FEHIRE i b i e present in
minor amtivatly pésfacimacantibodeneralhifidshipmafiz édiantibecydvilldamnprisgle
. AN at. | , ically.twe, variable domains,.in.

et B L TR et

includp gH g antivedien siksitrdireaingt diffrenitsistanminantal(pittre$ Rapbgivmsclonal
antiboﬁﬁﬁgﬁiéz%? fgﬁi&lﬁ%@iﬁ?@&&@ﬂm{%ﬁ%ﬁﬁ%ﬁﬁﬂg AL nonocional”
indicates the character of the antibody as being obtained from a substantially homogeneous
population of antibodies, and is not to be construed as requiring production of the antibody by
any particulair method. For example, the monoclonal antibodies 1o be used in accordance with the
present invention may be made by the hybridoma method first described by Kohler and Milstein,
1975, Nature; 256:495, or may be made by recombinant DNA methods such as described in U.S.

Pat. No. 4,8 15,567. The monoclonal antibodies may also be isolated from phage lbraries
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optimally also will comprise at least a portion of an immunoglobulin
constant region or domain (Fe), typically that of a human immunoglobulin.
Antibodies may have Fe regions modified as described in WO 99/58572.
wothesoems of humanized antibodies have one or more CDRS{@Rg0der05
three, fdur, five, six) which are altered with respect to the original antibody,
which are also termed one or more CDRs "derived from" one or more
CDRs from the original antibody. %%@S used herein, "human antibody"
genergiedaping thetapuug R drs s hin iy abnt@OCo etpanfidG 18-fivd: for
exampk an antibody produced by a human and/or has been made using any of
the techniques for making human antibodies known in the art or disclosed
[0084herein. THISSHARMEGN GRPHRIFTANAHRBHES HER G Srtipbigashuman (e.g. murine)
antibodisnfirising aidedkt dnadivnampeaiyboliainipelypeptveler akleasirangments
man light [ lypeptide. Qne such example is,an antibod e
oy, R Bh A e QTR P B PO b flaaibodied)
contaitl orivema isiueties daivikfrpnoducddusingiranogktedhnifoe thkmesynpimnt,
¢ i tj i lected from a phage
e B R R om
complomenery dosrogsarROTATERI0S e 7edsicnt arbgoplanst bireresidues from a CDR

ofa nﬂﬂ%ﬁ%@g%&%@ﬁ%b&h%ﬁ &L Aloutd 98, BNAGHHRAMS the desired

- 95:6157-6 oogenboom and Winter, 1991; J. Mol. Bipl.l, 527:38_1,
specifigiya-apiy, asbrarsciiolbieme Dstauoss i artitssinasTCahraiieseof the
hmmmaﬂﬁ@wgmmﬂ#qﬁ@mimﬂmﬂ@gw rﬂdﬁ%hh?ian &r@m%@nipfméﬁﬁb?e, the

e.d., mi¢e in which the endogenous inimuno obyljn genes have peen, ]
A R P LA 1R PR ER S AT ASEHRB) artbody nor in
the imPatiedt(NDR.ob HidhB0Rk SpthBeNE 56 98RM8 B26m ARG B3 ILA25pthntke

. 92.661.016. Alterpatively,.t uman antib may, be prepare .
e S e S AT P ROy Py i of o
least ogggmgttapﬁa@btm yeriafde dlq@iymphwbybsllhmwﬁsmiaﬂard@dfdm @PR
regionDEMAUALLr A have, heeR MmUARGH R RN ARGSH mi}s%ﬁtgﬁgxgggg of the FR

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77

regions gEkersetcar 1ouen yupRHebuliuopFBEsos TuFRet) Shobummaed antibody

optim#A¢24hS (311088 At RS hesinAbe deimnudd opikh ey 2in @& main

used jnterchangeably to refer to an antibody produced by expression
(Fe). TYBISENE Rt i QEBURO RS AT AtBadhes Ay B Aergions modified as

descriBEBARGWZB9TI56 SIMirOrasithaas uehnel 16e Aedstied airvaotklighhehaDRs (one,
o, AR TS SRR SRV Lol SO BRI STANERy e o
termedroRégurmdre Khieofyimuetddines ercudingaiiDRsdvynatie dgihehaitibody.
[o0gs}'211able Leqians,a1e SRR SERP NR R0 BHR 4P R e o acid
sequence coriresponding to that of an antibody produced by a human and/or has been made using
any of the techniques for making human antibodies known in the art or disclosed herein. This
definition of a human antibody includes antibodies comprising at ieast one human heavy chain
polypeptide (éjr at least one human light chain polypeptide. One such example is an antibody
comprising murine light chain and human heavy chain polypeptides. Human antibodies can be
produced using various techniques known in the art. In one embodiment, the human antibody is

selected from a phage library, where that phage library expresses human antibodies (Vaughan et
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characterization of 9TL is described in the Examples. [0087] The terms
"polypeptide”, "oligopeptide”, "peptide" and "protein” are used
interchangeably herein to refer to polymers of amino acids of any length.

whhegebsner may be linear or branched, it may comprise magifiesb@ineres
acids, and it may be interrupted by non- amino acids.: The terms also
encompass an amino acid polymer that has been modified naturally or by
intervention; for example, disulfide bond formation, %I cosylation

al., 199G;dVaiatisnB deainalony: pAASSHOKASIGHS 6F ainy! SHeF NASIHSAG I BF157-6162;
Hoogenﬁﬂ@lﬂi;&ﬁglimﬁﬁéﬁh??D@{tﬂﬁgm.mm@ﬁﬁﬂﬁiﬂﬂﬁs gpmp%mm}.fam Biol.,
Included within the definifion are, for example,, polypeptiges containin ..

222581 i RSP RAIEEB A oS S e M S PO B gt o
transgenddniiatids, coten) caimwell asthethelomadificationadgiobuliingtiresdrivit isen

. ,.underst hat, because.the polypeptides of this . tion are.ba )
e R e e
5,545,805 SOTHASA SCHARS, 126;\W/63 2006/036 29 RUTUSRODSIH212 95 [0088 btibody

ey b B A e

against platshrasigva(Fad Bdompinerisematidescemisret Botdusindiviffepr may have
been imPRGISOHASS BF HASRS, Rd/E6LIDEIANRIOSSShA NN S R LAIR dtaheaNT S apy,

incorporated into a polymer by DNA or RNA polymerase. A polynucleatide
Alan R. 5, Borhp R o BTt Rlot1984; SUEHIAS et ed aciides Apient No.

5,750,3tReir analogs. If present, modification to the nucleotide structure may be
imparted befqre or. after assembly. qf the polymer. The sequepce of

[0086] nucled%&é? Wrﬁgtﬁ%ﬂffﬁédg%‘n@ﬁﬁt%@%?@egémﬁ%%s f'[s]? erehangeably to

refer to molyniteldgtidednesd by fhesicmodifiedditeimgalymeiizaticdrersaE A BE DY TA-6124

ugat [ labelin m nt., Ot .Of ificati .

and AT e Y R Bl e

regions axsclring FuEiestribs ﬁhﬂw(%{hl%am@gm atamifdptitid todiidagdawtBizomd Kabat

CDRs) #8412 ?ﬁ&%ﬁi@éﬁa&ﬂ%‘@ﬁ%@ wnenArged ika08FERotMERYLoding the heavy and

‘ phosphonates, phosphotriesters, phosphoamidates, cabamates, etc.) an

light chaimpeeinbliaasioragEs oD BrotRribtataisaesd SERIS NG dditiBates.
characteiEalioth QTS TR ARG RaNFARE MRieles. such as, for example, proteins

(e.g9., nucleases, toxins, antjbgdjes, signal, peptides,, ply:L.-lysine, etc.),

19087] 11005 ohi IFREVSSRRBRERES - SPRRRE BoraltshritEs Pt R SRRy
interchaghelblorhdeig. tonefalso padioaative metalachiorofanptedgtiveThetalypetciay be

: those containing alkylators, thase, with modified linka e.q., al
inear o B R R Bl by o
amino apighynlitie ttivisy( 8)s¢-emtioarpanancintfien apdt orligro dpd beslbesnlyppdiftrshndmrally
or by in%%&%?%%ﬂﬁ?@%d%m%ﬁgﬂ, glycosylation, lipidation, acetylation,
phosphorylation, or any other manipulation or modification, such as conjugation with a labeling
component. Aiso included within the definition are, for example, polypeptides containing one or .
more anaiogé of an amino acid (including, for example, unnatural amino acids, etc.), as well as
other modiﬁci:ations known in the art. It is understood that, because the polypeptides of this
invention areji based upon an antibody, the polypeptides can occur as single chains or associated

chains.
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phosphonate groups, phosphate groups, protected by standard protecting

groups, or activated to prepare additional linkages to additional

nucleotides, or may be conjugated to solid supports. The 5 and 3'
wienmisnedd@hl can be phosphorylated or substituted with aminesarseseItos

capping group moieties of from 1 to 20 carbon atoms. Other hydroxyls

may also be derivatized to standard protecting groups. Poly-nucleotides

can also contain analogous forms of ribose or deox érlbose sugars that

[0088] are genkAEIRPRABHAS-IN P IRISHAGHINFSBRcERRER Jofer to
polymefo iihiticRofluey o f efiy|ea7id0-ADRR IR POCY eI an@équa@ﬁ@w&

ars, epimeric su ars such as arabinose, xyloses or lyxgses pyranose
deoryri g IRIgO R Sin B BB LI BRI CLELEO U RE BAREToBR Uplfbthaeloes, or any
substrataticiecgide &’ﬁa@l@gﬁa&:ﬂ:ﬁh&ﬁ apethdibysites@a®BamolemphespRogierietleotide
may coxrnl};l)ﬁxsg%isog] ? eY,d nuc?ep ﬁlter%?m\%eée# Inlgcgg%lé{)s S e e natlvl%present

g groups IncCiu are no en%s

mOdlfith@sMﬂ@i@@ﬁd@@d’b@@lﬁ’(%lﬂ%}bdﬁ(ﬁ)ﬁe@d Etftmm@mﬁ@@mfﬁé polymer.

e R D R SO

polynuclsgidenas i iMtbersnpstfind aftar mbub@mtmmyh(@m@mmmam a
}abehng%?lz?ﬂgﬂt ap@iherlQ-hlinkaag atyhalkanyl, eyclaaloulcy @‘kgﬁﬁé'ti%tion of
ara

Not all Ilnkages in a polynucleotide need be |dent|cal

one or %?ec%aﬁhfgr&agé% BSAHBRRE %n%wﬁbaeam@&a%&@%@aﬁdiﬁmom
such as, e eslingpRNABH o/ BN JRABEd mqkugémle f@ﬁldﬂﬁy‘l ohasp RGN YISk triesters,

to th varla le re ion of the an; ain or the yariable region of
phosph GRS, OTRAGY B B AHE S AR o RS OAIAERS
phosphmﬂgim]msajéﬂlﬁm}amgsamdﬂnghﬁngammmmt ofdouas ffamemmle proteins (e.g.,
n three am lementarit erminin
nucteas g e S M B P SR U BRI GHs oe.
acridinegpsdelehtGifelhtons efoveipiax @hﬂlﬂbyst(@F Rt rodipactioe @B@ls feornn,
ox1dai1JQﬁx&1éﬁ§ RIRiMceRbRHIR LD Hieyiarpatnnotihe Atigen: h&ﬂ@g% Eétg Of%lpha

antibodies. There are at jeast two technlques for determini

anomeriguElBioaRiAsHESed 8 et o5 upmerifieddgraned ‘@ﬁmﬁ‘ﬂ}c{i’@dﬁ%aﬁ%‘ﬁh% any

of the hMirSSULLNGRDRIARIREGidm B @{%&8&1&31 et 8@, eﬂ&ﬂ%le, by
National Instifutes of Health, Bethe (2) an approach ased

Bhosp G b AR LRI PTG BT EaR AGREE BAE RBATGeed to

prepare abi{19&i4} linkhgtaco Bﬁlﬂlt&?ﬁl%ﬁ&ﬁﬂ:}és/&@ tisgchl ewﬂmgm@%sﬂhﬁﬁﬁgﬁﬁs The

5" and 3tp tfg:rrlijulﬁ r&%dg%/lp the l%gnﬁ (I)}%’r by S Wi nat{%%s%];ly ofgatwg capping

approac reglon 0] an an y re
group mypefstanf fecgroh tof2H e@bmgotﬂvmhg r@tbhahymnésomstam tegietivefithé to

standarmggﬁgggo%gh 9313!5@3@0@%%8{ a&&%mﬁ?ﬂgﬁogws forms of ribose or

deoxyribose eugaxs that are generally known in the art, including, for example, 2’--O-methyl-, 2°-
O-allyl, 2’~ﬂizoro- or 2’-azido-ribose, carbocyclic sugar analogs, a-anomeric sugars, epimeric
sugars such as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses,
acyclic analoigs and abasic nucleoside analogs such as methyl riboside. One or more
phosphodiestéer linkages may be replaced by alternative linking groups. These alternative linking
groups include, but are not limited to, embodiments wherein phosphate is replaced by
P{O)S(“thioate™), P(S)S (“dithioate™), “(O)NR; (“amidate™), P(O)R, P(G)OR’, CO or CH,
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[00911 An epitope that "preferentially binds" or "specifically binds" (used

interchangeably herein) to an antibody or a polypeptide is a term well

understood in the art, and methods to determine such specific or

worebesenéisl binding are also well known in the art. A molecylerigsaigkin 7295

exhibit "specific binding" or "preferential binding" if it reacts or associates

more frequently, more rapidly, with greater duration and/or with greater

affinity with a particular cell or substance than it does with alternative cells
(“formegelqlpsinndaish ArrhRinoRy idpdenseamptinbier srbsiraverserinsy byRgtedlky! (1-

20 C) @ﬂﬁi&ﬂ?ié&h&iﬁﬂlﬁgh%@ﬁg?@@)@iﬁﬂé@a, %ﬁ}ﬁimﬁw&@amm%@/&smyl or
greater duration than if binds to other substances. For example, an _
araldy N GO et B s RONR B A R i SRAIGRL LAmRache B Repeiniap pples
to all pahihokdytited fefieclsdhishepitoiaclvitin gRBteraaldimy Aavidity, more readily,
and/or with greater duratign than.jt binds.to other A[3,-40 epitopes or .
10085] A e e R B e e R e oy
light clfenexdhaplerjable sgipoditierantiiely beepjtopeliwithspekificallrorombination.
The vaRbRIE rx%gg%léyop {ﬂg ﬁé&r? M&th 98%&[{9,%9# &%@0?9&@ ﬁé%%[r%% raegions (FR)

PCT/U 05/027295 "may not specifically or preferentia
conneciutb iieg gemplenaeniarity pelemennirgios (plaRauisakbiniimg hupewariable

region@oﬁ@@mﬂum%(ﬁgbﬁ%geﬁﬁP IRCUAR) RIS PRFIPHS and, with the
Generally, but not necessarily, reference to binding means preferentlai

CDRs fipymifks. deodians crutes dbesiomoaiinninf fisrantigrarbinding fiisf antibodies.
There M@lﬁhc&%bifﬁﬁﬁ@%@%ﬁd%@m%ﬁﬁ@ m@%(étgaai ﬁ@ﬁi&ﬁcﬁlﬁ&@@ﬂﬁf@g@-ﬁpmies
at leas . pute, more preferably at least 0 Jaure, mqre prefera
soquenf EBBIY (B o By AR BOSAmS Y O R R e (ot .
1991, Watlonté $ratitinetivifHabkk) RettesticMIDYe; that (hrabeapordwas bewd an
ecinient for,v r(s) for ingorporation of polynucleotide inser lls.,.
orystal{ S e i e B RO B L B XL 0 & RS0 7) TS ol
273:92 83k afismseddomplerciPRiemicaf¢mnten SipRe | definod by gishoraigDadh or by a

combiRPIENSARIetasetiginal parent cell due to natural, accidental, or
deliberate mutation. A host cell includes cells transfected in vivo with a

[0090] polynude soae@y sraitminbanaarbobumiprHe thermorstns gaipnisfitbegnidbody
lght cidehi @etaecéd%tmiﬁ@gﬁgﬁ s ﬁﬁﬂm{g HRRGHD BT, eﬁﬁ_w&ﬁtﬂira}rﬁhsoﬁl%ﬁnaﬁon.
region" may be a native sequence Fe region or a yariant Fe region.
1009 e chou AR BB RAar S SRALE P 5 S RE BB Ay
interchahgdnbinitreitang, shentivedand g oherwtidedinakerregiol imdissaly defines and
o,strefch from an amino acid residue, at. position Cys226. or from Pro230,
methodg BRI e e o TR S R e A
moleczﬁeg’ﬁcn;ﬁﬁtimﬁ@ﬁtﬁbzﬁfzﬂﬁn@é)memKainaﬁemt binglingSajiterads afassociates
more HRRIGIRS ﬁéégvaﬁ%@g{g%h%%@a B ldA bRl G e B RS NAHOR Bhrticutar

Institutés of Heal esda,
cell or substance than it does with alternative cells or substances. An antibody “specifically

binds” or “pr}aferentialiy binds” to a target if it binds with greater affinity, avidity, more readily,
and/or with éreater duration than if binds to other suebstances. For example, an antibody that
speeifically c}r preferentially binds to an AP;.4 epitope is an antibody that binds this epitope with
greater a.fﬂmty, avidity, more readily, and/or with greater duration than it binds to other AB;.4p
epitopes or nfon—Aﬁbm epitopes. It is also understood by reading this definition that, for example,

an antibody éor moiety or epitope) that specifically or preferentially binds to a first target may or
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Md., 1991. The Fc region of an immunoglobulin generally comprises two

constant domains, CH2 and CH3. [0095) As used herein, "Fe receptor”

and "FcR" describe a receptor that binds to the Fe region of an antibody.
whmgreiersed FCR is a native sequence human FCR. Moreoyefyés2005/027295

preferred FCR is one which binds an IgG antibody (a gamma receptor)

and includes receptors of the FcyRlI, FcyRIl, and FcyRIIl subclasses,

including allelic variants and alternatively spliced forms of these

may nme&p@pkmsﬂmypmfm@éiﬁéyéamémmsmmmgqn Peesivdirigpeciotbitlangd or
pxefer&ﬁ?ﬁ HE a9~ Wubifin QJ&QQH'EW rLc%WitPéC@l%\ﬁ%ﬁwg ﬁ@@@eﬁ@ginmve binding,

sequences that differ primarily” in the cytoplasmic domains thereof
Generalfye bt iohaspsrsriyeteliranes karkindimmomeans prefesentipl dainding0:457-92;

[0092] Capel %@se&%%ﬂ“@%ﬁﬁi@l‘%ﬁ&e‘b AeAfioanskde R aRRcetiahy L395%50b4 pure
Lab. Clin, Med., 126:330-41. "FcR" also includes the neonatal receptor,

(ic., Tros 3RO GHATRBUS RO BORTS Best RIS o8t 0B s BrebtpBiblgast 95%
pure, rioicthfsanbien wamaWﬂﬁir&ﬁ@I@IﬁwefﬁbﬂJﬁe(ﬁ&WQW@buﬂ@76 J.

Imrnungl., 7; and Kim et al., 1994 J. | 4:249 54009
[0693]. "Compleé mhen]f glgeﬁr@en SRIRSH) cwa S50 OB W@"z Ei% Ik p been a
reczpmmafgetrmtaiﬁe) ﬁresmoqmtﬁtmmﬁimﬂnyeMieBhémm@erﬂm aefilsatiolude progeny of a

sode SR AU UL L SR S gty o
in genoiin AN gaaRlantigele the @é@@gbr@mnbmlh@m Honvangn aac@im@ssao}@hberate

mutatic: 9 AARLESE e iRs RAZIBRSIRAMIM8L %th]alfi'a !3(%3@9)‘1?6 this invention.
202:163 (1996), may be performed. [0097] . A" functlonal Fe region”

[0094] 5505 5BS taiTe S RO BHEURO MBene 3Fr il segiqunebandmsgsnglobulin

heavy GR¥BINDIRNF cagRiOT ARAIONRAINE MR AT O IRGIE, RAMRIGIE L region,

dent toto (CDQC); Fc receptor binding; antlbo depen ent
Ao RGeS S 5 PR TR R . LB Rof 881

humanégﬁaeew;ecmuﬂs f%gnﬁso&bhathomﬁe& Bfa%}:m‘tcﬁcﬁmeh affaatosdidnetions at
pQSi’tiox?‘a-I ﬁ%y ullléleP;[‘QEB:Ee &% éocra]lrtbo xgel onnx]lpﬂnse glg\ll'g D2 %ndl%%omal of the

. 4R antibo y \afabl oma| dcan be aasesse Using varigus
residucadpdlyst kmegim ity the dithiofBvafisatndrskiebrbinkisbeheb#fbc irgfusmctions Proteins

of mﬁ@f&%@daﬁ*{&é}gﬁe R HCBEEI T HEUP e DRSS A AR P RS IHE %%%wsda

identical to the amino acid sequence of an Fe region found in nature,
Md., 199 hyridke E@Wf%ﬁ#ﬁf}%gg‘ﬁ’&mﬁéﬂf‘&élb’%&wﬁéémd}%ﬁ?@éiﬂmns
CH? adhairof a native sequence Fc region by virtue of at least one amino acid
et retajns at least one effector function .of the native

modification,
10095} sequer&wﬁady PEEiBh. B1ETERRIRY, The VisRarf et iidsarkion el bingsdo the Fo
region afain@néibisi guThtithisdared PeRited fative sequence human FeR. Moreover, a

preferred Fcl?% is one which binds an IgG antibody (a gamma receptor) and includes receptors of

the FcyR1, Féquﬁ, and FeyRIII subclasses, including allelic variants and alternatively spliced
forms of these receptors. FeyRII receptors include FoyRIIA (an "activating receptor") and
FeyRIIB (an é“inhibiting receptor™), which have similar amine acid sequences that differ primarily
in the cytopie:zsmic domains thereof. FcRs are reviewed in Raveich and Xinet, 1991, Ann. Rev.
Immunol., 9:%457-92; Capel et al., 1994, Immunomethods, 4:25-34; and de Haas et al., 1995, J.
Lab. Clin. Méad., 126:330-41. “FcR” also includes the neonatal receptor, FcRn, which is
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native sequence Fe region or to the Fc region of a parent polypeptide, e.g.
from about one to about ten amino acid substitutions, and preferably from
about one to about five amino acid substitutions 'in a native sequence Fe
wegme/asmithe Fc region of the parent polypeptide. The vagamitsge@inss
herein will preferably possess at least about 80% sequence identity with a
native sequence Fc region and/or with an Fe region of a parent
polypeptide, and most preferably at least about 90% sequence identity
responHhls ERREHE HHBRECH RSTBPARRAhIa0A o MoiHRoSausan b 5661 JoBwarpol.

117:581eantERenED4001 sidenshanais 984pateast about 9% sequence identity
therewith. [0099] As used herein "antibody-dependent cell-mediated

[0096] oy totoxiCIRFPRIFISTH BREnC SR Y R O CHI- B At reldHio fquiiene of a target in
the presenospectinptytiotaxi Thelsnipaineesi ftiod patiterss niRsdd Byanatkalng of

iller (NK) cells, neutrophils, and m hages) recognize bound antibod
th firsl e e P S Lo FB i RS Complered
with a agivity aptigamoBradecef @B WEN 20061086201 R AS2005 )27 A&Scribed in

N X . . - / - h t
Gaszarlf SIS 3PS ETRATRAS AR AL JOAN3 (0000t B BUHERE o
[0097] for such aBuayiwnstiirre Peripprngs i adlendronetiecipc i (PBME) maitie
sequendIF SRS oA I BHABRY “fo@cqgﬂtfﬁﬂ&i%ﬁ%gﬁd@@w&ﬁﬁﬂl?& BRaeHeof

interest may be assessed in vivo, e.g., in a animal model such as that

dependefs epgetayitintiy R dicaecersopbipfing quiibagy sirssdepbeclionodiped

cytotoxitG8O(AEYET); pRafiolive dnsaoeniiliertvie arautcdiuds copPRueRd,
o'rEgQ- macegticgll f%é)mp sitign is an am]ount s,uffig}iigt to effect beneficial _
rocoptof, Rl SIS RGP pHEPFTE BTG I BUHE ok et P rgmbined with
a binditgalodaireGuifsis uatitad elinisidtdgros fpshicing Heewdisksdé ssaningritals assays
erity, or delaying the,outset of t isease,. including biochemical,
known Ell?s%ﬁgg};%%ﬁ %ﬁadﬁ%?%eﬁlg\lfig?g gé)%% SRS 0 ﬁfécgiss'ease, its complications
[0098] and interirastiateqratito Byical plianoprpess preseintingidurényedev afisphieito the
amino REASHISRASTE: Yo IDSIANBING HER RN A AP ALAPSTEA SRSUIMAAUOG, pmino
.. Clinical results such as inhibiting, suppressing or reducing the formation o
acid seqipRtsiy HRRiEE s Saatihe, %ﬁf@ﬁh@?ﬂéwﬁﬁ’% aiegirAdprituess at least one
amino A0 EAYHIAGABH N M RE NG D LAIVIBEGOUAKING de BlINRaPRAMASISHINOF.
. or increasing soluble A[3 peptide circulating in biological fluids,
region. d%lz??s g%ﬁ KRR G e8iR B?érﬁ%‘?%&ﬂﬂﬁ@“ﬁ‘&ﬁwaﬂﬁ% ietiugon compared to a
native shjoaericalgiistolagitaFanefemhehadana haiekididg dig. camplieationse to
and intermediate.pathological phenotypes presenting during.developmen
sbout o B B e F e
substitutigasives dettve asingitivd cdegmoboindhe Fedigationshe guieat o yrestitie The

variant 5 ?@:g'i@n ﬁ@;@ﬁ[‘&)ﬁ%@f&%ﬂj %gélgsegt least about 80% sequence identity with a

native sequeriwe Fc region and/or with an Fc region of a parent polypeptide, and most preferably

at least about 90% sequence identity therewith, more preferably at least about 95%, at least about
96%, at Ieastéabou‘c 97%, at least about 98%, at least about 99% sequence identity therewith.
[0099] . As used herein “antibody-dependent cell-mediated cytotoxicity” ancdl “ADCC”
referto a ceﬂj—mediated reaction in which nonspecific cytotoxic cells that express F ¢ receptors
(FcRs) (e.g. natural killer (NK} cells, neutrophils, and macrophages) recognize bound antibody
on a target ce;il and subsequently cause lysis of the target cell. ADCC activity of a rmolecule of
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medication, delaying the progression of the disease, and/or prolonging
survival of patients. An effective dosage can be administered in one or
more administrations. For purposes of this invention, an effective dosage

wef fidgasemmnpound, or pharmaceutical composition is an arpegfitsoes/62729s
sufficient to accomplish prophylactic or therapeutic treatment either

directly or indirectly. As is understood in the clinical context, an effective
dosage of a drug, compound, or pharmaceutical composition may or may
interestigp be apsafevbusinECohjundto A RER antmererrg thedAsperibrd irU.S. Patent No.

5,500,38D@rBacquicAl CAMRQNItaR: JdNsoRRu el tREIVEIAQRA0 S IBRY A% l00d
considered in_the context of admlnlsterlng/one or more thérapeutic

mononugeatieel I RN tadkEfetny Beragielie i ridifanglio iR R atadtel the
mo1ecu&m@un§ﬂésmn@9rwaﬁé@@mh»@aeecg/mma%&h@r n&/’eﬂﬁ!‘&ﬁcﬁ/&%%ﬁﬁ&l@tl@éﬂﬁn
ma | W, 6/036291 PCT/US2005/027295 [01011

Clynesﬁ? 3 Sggdg geégfgg Eeéga%’%é%t %% %'%) ating" is an approach for obtaining
[0100] beneficialwedbsietd restiféintle dinggeincdbfasuiks. aﬁﬁfunﬁ’rﬁﬁ@gs(ﬁfxgbbi.&ld,
or pharHEARD Bemslicial or desiied elicalsasyiisineludesbul arnoLimitcd

, ONe or more o 0 Iowmg |ng suppressing or e ucing {Re
For promhmanlm benpfaithiptadesisdragulinigelnd ermovinty, suphtaminglm@oid

I | d
W T s

blochermf@lpbﬁfﬂeglﬁﬁkmé{ﬁ@@bﬂméaléwgmm Hep déssassidt)dereptissiangsuch

interme@idr 8o 1D BIkHLI PBLrIR YR g - ABRKR r&ﬁusgmﬁmsb&%ﬂ%m@a@éé@%kde
toxic effects of Ap peptide

in.the brain #Dltln slown and or reducin

thefapemla%ssaan@ﬁ”fe 85 i) TeRiieineindess ise TS g HiBhibiHag:
: suppres@liﬁg@ﬁ%dﬂ@ﬁ%él fothetnadinelibal ofl those wdiferagrbiosike diserse,

reasi n the dose of other medications re uired.to treat the disease,
st o Rt A LIS Sor RO gpine
increasipgtiohtble] AH0RfptidUssnhintngim bitdtaginad Ndidvelopremsmobnd heimer's

L {10]0]

e T T
its comﬁbﬁémm@émm@mw@hﬁ@mm@ﬁm prastuiidubsmndeudapsnt of
the diseAsi$RMIHENL WOnRSKiIRdin (haast faufficientousigniicantdelar can.

in_effect, encompass prevention, in that the individual does not develop

dose 0 Wf@e&%gé@uﬂwdt%wmmﬁ%ﬁbﬁ%ﬁgﬁfﬁ%f‘ﬁ’@F@*’(ﬂ|sease
medicaib amm thabregiésasnsobakiliyaef, st&_aﬁﬁqﬁasy@@mﬁmam Sr Qs
el ToTE Sl Eshess rent e cpee R gl ine ety
1nvenhcbasﬁ¢ffmt1ve dosage of drug, compound, or pharmaceutical composition is an
amount sufficient to accomplish prophylactic or therapeutic treatment either directly or
indirectly. A's is understood in the clinical context, an effective dosage of a drug, compound,
or pharmace@tical composition may or may not be achieved in conjunction with another drug,
compound, oér pharmaceutical composition. Thus, an “effective dosage” may be considered in
the context of administering one or more therapeutic agents, and a single agent may be
considered to; be given in an effective amount if, in conjunction with one or more other

agents, a desirable result may be or is achieved,
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clinical studies, using a statistically significant number of subjects. [01031

"Development” of Alzheimer's disease means the onset and/or

progression of Alzheimer's disease within an individual. Alzheimer's
wdiseazsgeyelopment can be detectable using standard clinicaluszoesw27295

techniques as described herein. However, development also refers to

disease progression that may be initially undetectable. For purposes of

this invention, progression refers to the biological course of the disease

[0101] state, ifhetiscddsecins"gemnentier hiycatiseiris ancrrpigesio fic abtataingnation,
beneﬁcm@eegm@aveﬂsmtsq&l@nﬁm@ecﬂmmmg.bydppﬁ??o%e%wfz@g&%ﬁm- A

variety of these diagnostic tests include, but not limited to, neuroimaging,

beneficipl rdasipedetisifahestiie uluds Syt araprdritrd it tracser meropt the
followifigr &bﬁ‘&‘ﬁﬂiﬁh ga(kuﬂpiesé%a orieltk PS5 ﬁ@/ddf%ﬁ)ym@ nuestz esiucing,
.tomogtaphy (CT), and.magnetic 27, WO 2006/036291, , .
removif o T TS0 B By e IR R R [ SE0E B es Fesailise
declinepoepsadey etbieAfeparidenselats: iisedibgiaihflvidsaidating AP peptide
(includilr?Cg(!ﬂrur gcg". of Alzlgginrg%r's dise seé clude intiltial,gns tanrfl11 %nd/oE .
recUrrence, ’[‘@%’ﬁ S USEE Rer r]i?a RIRIStAtOn Th ot h}uncﬁéﬂ » SOWIRE
and/or indhattesasimuliiatioowd /bipeptise atite brafombdritingstsitivngemiftenedtcing
toxic eHPES 5@%@%&1@&9@&%@9@@4& ) RORAARP ﬁ&ﬂ@é@{ﬁ{r@%m&%@
a co-formulation or administration as separate compositions. As use

diseasenigratasiagiinidediin Al i oijiheetiowiering Bamdhsrtistisadecsying the dose
of othelcﬁféﬁmﬁ%ﬂﬁ;?eq%ﬁ&ﬁmt@d@ﬁ@iM@PHQQ%@&Q&% hetiagertiR Bisease,

administered to an individual, which can occur simultaneously and/or

and/or prosapging SEY KA AEPAIEESssed herein, it is understood that an anti-An
[0102] antibodysanedhereit)edageinptasvbppaeniisierasah difcienkedasing o
freguencies or intervals. For, example, an anti-A(3 antihody, can be,.
deter, R S0 TR U1 G R LS oAt s dcly
can be fibquigingylettoduintienstodmpehdinthendtiks@riantithodisand thd/othdivadet
. ) i i ; t inistrati rdifferent.
oo SERESSOURISES M SRS R TS
effect, sppeatpass saavipnaypasion thinedifdnladvenaptiderslenthedivdoecudausihed
that "déiﬁg'ﬂ&’ﬁ@dﬂnwﬂmpmmx-dﬂéﬁsg?JiéJ IHem SN eRRRAsSaESBIRedia sk
o)

er. liquid samples of biological origin, solid tissue samples such as a

diseaseeyrlopugaiife Rl dasdemapul Grediectersatahibrodisitcdna sgn
time fravheg@RMbeRgRd R welisitigmhalsedied Utiem SomplesdhatBaya g based on

. . ,manipulated in any way after their procurement, such as by treatment
linica R R SO G R AR RO B
[0143] ¢ “Development” of Alzheimer’s disease means the onset and/or progression of
Alzheimer’s ;disease within an individual. Alzheimer’s disease development can be detectable
using standar:d clinical techniques as described herein. However, development also refers to
disease progression that may be initially undetectable. For purposes of this invention,
progression refers to the biological course of the disease state, in this case, as determined by a
standard neuifalogicai examination, patient interview, or may be determined by more
specialized testing. A variety of these diagnostic tests include, but not limited to,
neuroimaging, detecting alterations of levels of specific proteins in the serum or cerebrospinal

fluid (e.g., ani:yloid peptides and Tau), computerized tomography (CT), and magnetic
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components, such as proteins or polynucleotides, or embedding in a
semi-solid or solid matrix for sectioning purposes. The term "biological
sample" encompasses a clinical sample, and also includes”, cells in
wantiseaseall supernatants, cell lysates, serum, plasma, biologioal#itigk/e27295
and tissue samples. [01061 An "individual” (alternatively referred to as a
"subject") is a mammal, more preferably a human. Mammals also include,
but are not limited to, farm animals (such as cows), sport animals, pets
resonancé jmpgia e GYR Dog Deisleamenyimelielss prearems s aiecyuanyrl and esell As
used hel@heiRhsafe 6o NSRS 6PRTHIELAVRIERdS:caRARIR Oh AR VRIB%RNE d/or
preferably expressing, one or more gene(s) or sequence(s) of interest in a
FeCUIIEIGst cell. Examples of vectors include, but are not limited to, viral vectors,
[0104] naked RXNAc0MERA, aiprastiancdS MEOn?R08108629des simultaneous
. . PCT/US2005/027295  vectors,.plasmid, cosmid or phage vectors, DNA or
edmini L B T DS o e Y AT B s
encompBiNA adriihifretipressien-Yeoiolstiencapsnlatztan dipesmpestcantheaitmins.
As useq‘?f%@{%%&%a%%'éﬁaﬁgﬁ'?&%%%%ﬁ%ﬁﬁscﬁa%%n{(?&oééﬁég Sseagnh%{%&h%antce
expression control sequence™ means a nucleic acid sequence™ tha
whereirgireans thdnadiedoried analsieieusiercAfneinprieseicn soidotidusiushieh can
occur si%ﬁaﬂseﬁggrt%d/%y SO RIGONIIAHNG: Ql-ANIREYRIRIS R AMRIRERb8%hat an

enhancer. The expression control sequence is operably linked to the
§I’

anti-ABftiesdsagnd Feasta sandnbddeTRA ool Higeiigquencies or

intervalsPITBRARPICAllY AECRPIARIB B BRI bincdudam s aderakvwhich when
cogbined _vvith?;%n active in%?dient, allows the ingredient to retain

agent o e, BBIP S IR reh STRRRIP S e AL MARITE G tarthe

other adenbraplesahaiutiecsrbiiusirg faf simitediiootmindhikheattanstaiidferent routes of

. .srgh rmaceutical carriers such as a phosphate buffered saline solution,

admini ra%on. ; o \ ) .
water, emulsions such as oil/water emulsion, and various types of wetting

0165} agentsA thielegicdl cilupielsdoroamrased mwmwmhadmymt@ieimﬁéom an

individm R IEQ&%Q Hg@fﬁgassﬁlc{gﬁo%gg%?r Iil(%i%%oaﬁ%} Ng+CRURRARIN %gcs,ompasses
comprising such carriers are formulated by welf known _

blood apdathenfigniinawios sfBisdogisebaagipleolikdising somal P as e birngy

specimeRGERSES thaditiens deGRANRR B, Mackdj#blishing.f3s Baston,
PA, 1990; and Remln%tt%n The Science and Practice of Pharmacy 20th

definitigealig 4aRlyslsp FEPARIGS DEOOFY FORCEBIHALPRIANC iR 208 it b, is
procurciitendechtasrefardaihatandaieasonstsstufan-asspcintan dhanootbagiio
an antigen. [0111] The t?rm lea.", as useg I&%rein“ IS intend? to reL%r to .
compont?{étsdwggt $ 6?1%% 5,PFd0 ynucleotides, or embedding in a semi-solid or solid matrix
for sectioning purposes. The term “biological sample” encompasses a clinical sample, and
also inciudesﬁ_ceils in culture, cell supernatants, cell Iysates, serum, plasma, biological fluid,
and tissue sainples.
10106] © An “individual” (alternatively referred to as a "subject") is a mammal, more
preferably a human. Mammals also include, but are not limited to, farm animals (such as
cows), sport animals, pets (such as cats, dogs, horses), primates, mice and rats,
0167} . As used herein, "vector" means a construct, which is capable of delivering, and
preferably expressing, one or more gene(s) or sequence(s) of interest in a host cell. Examples

of vectors include, but are not limited to, viral vectors, naked DNA or RNA expression
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dissociation of an antibody from the antibody/antigen complex. [0112] The
term "Kr", as used herein, is intended to refer to the equilibrium
dissociation constant of an antibody-antigen interaction. Compositions and
widethedssafiMaking the Compositions Antibody 9TL and 9Tecderiveds/o27295
antibodies and polypentides [0113] . This invention encompasses
compositions, including pharmaceutical compositions, comprising
antibody 9TL and its variants shown in Table 3 or polypeptide derived
veetors, plismidy apeid 9TPhARR VRSIOEH AN KRN S nIptaEon ¥eriopbipsisetivith
cationicQORNRHSHaERRKIECRSE RIOAIBEL T ANiRady a&t@é&%&%&@iﬂtﬁg&sﬁﬁ%s and
: JJ I e&tid As used herein, 29 WO 2006/036291 PCT/US2005/027295 -
certain &g(t%%% fSHS CBFAGHSEUINES FoHSre antibodies or polypeptides (which
[0108] may oAmaydicirbie, dexprikiodyhiinal biqoeie C-teeminu s i Ad3Escaneios

.__one or more polynucleotides,comprising .sequences encoding one or
et i e o A PRl T A AP CT AU AP0 Fiogigier
such as zopmptisitions: mainfindide pomptiscos aitablemomip Bt sxptiehias control

: i ipi in ' uffers, which are well
Sequencgr%%ﬁﬁgtﬁ%%}% [tg %ﬁ%%%%%%@%l ﬂsg%aéﬁg!):%%&%é%ﬁ%%%bf the invention
[0109] are chératrskhaseiby gy ranentinaliioresptalie tetibwirigethdasatpristicsal
which, WabPDEHIRE TN %@@@H@%éﬁﬁ%&%ﬂ%ﬂ&@ BERAY biclogical

. . significantly bind to A(31-42 or A(31-43; (b) binds to C-terminal peptide
activity ) JEROR TS A () BE PS8 SHBIHAR SUHSR Al ARl it are o
limited SURISAIT (B fedusmsyBamaipian esidn fusHRIPE HHEIKRR B RERY M SN,

futd amelloratﬁ? one or oreﬂs mptoms of Alzheimer's disease; (f) improves
solution, Yl FPHEHO FofHE STBEEETHIRP BB EBHaEs BPehel NehhBALY
Preferredidituenthibitzardesiaijeraatety phafitsintantesiiosphars befede dalinbi 4 (3
hodifs. Fersxample. desompasiions ofhe Inyention may naf eause

normal (?@*
ignificant or unacceptable any one or more of: blee

conventi@mmh@dﬂémtef@@malm@mgm@éwmmngqmégpmhas (iBtbleditign,
A. GenrBRANQINYRRGNBHCHEESANANEERCAB) ©f gy@tsﬂM%%%%fﬂ Og%&wge and

. cerebral spinal fluid; céntral nervous system inflamm :

Practicepgt ddieiivigry, 1@ BleMash Diblishing 4P6F the following, or compositions
[0116] (including pharmaceiticalioRmpositiansheomRERNG anyoefihe JAlowmng:
. ﬁgg%ntlbod, 9TL or its variants shown in Table 3; (b) a fragment or a
assoclati R ﬁ‘bﬁﬁi‘?ﬁéﬂd&} $riBef variants shown in Table 3; (c) a light chain of

[0111] antibotlyedimdtkits"yatianid sheinniirniatlel 3; (@fa davwrohadnefstant for
aissociaBSLIBPEY St IR RNIR AR TR, 3 e) one or more variable
[0112] The term "Kp", as used herein, is intended to refer to the equilibrium

dissociation constant of an antibédy—antigen interaction.

Composz‘z‘ioh@' and Methods of Making the Compositions

Antibody 9TL and 9TL derived antibodies and polypeptides

[0113] - This invention encompasses compositions, including pharmaceutical
composiﬁoné, comprising antibody 9TL and its variants shown in Table 3 or polypeptide
derived fmm% antibody 9TL and its variants shown in Table 3; and polynucleotides comprising

sequences encoding 9TL antibody and its variants or the polypeptide. As used herein,
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region(s) from a light chain and/or a heavy chain of antibody 9TL or its
variants shown in Table 3; (f) one or more CDR(s) (one, two, three, four,
five or six CDRs) of antibody 9TL or its variants shown in Table 3; (g)
wORRdA3sam the heavy chain of antibody 9TL; (h) CDR L3dtanysbedightos
chain of antibody 9TL or its variants shown in Table 3; (i) three CDRs from
the light chain of antibody 9TL or its variants shown in Table 3; 0) three
CDRs from the heavy chain of antibody 9TL or its variants shown in Table

COmpOSiRNIFAIPBIS RSSO dpne erinerddecykish oy thmasangt be an
antibog§RiRatfiAn ety Btk bHA BRLIARER APENE LI AR S Bin@ieb il @Bomprising

antibody comprising any one of (b) through (k). The invention also
sequenges FAEIINE Rt AOHRAsE S RRNBRBISeRIBRE irdHe Grisvains e &Biw.
These ZBQM'l ; hﬁﬁf‘[ﬁlﬂ&?h Q@MK' ¢ gfé—éﬂ:ﬂib%@%@@@@&ﬁﬁ%?%@%y
9TL (including Chathia,a abat S) are diagrammatically depicte
acceptﬁ‘]’}l‘?igﬂ?}é”fp%ggl%{;ﬁ’lﬁ%a%%ﬁ’C@ﬁ%ﬁ%ﬁ%ﬁi?}%’ﬁl\}ﬁﬁ]i‘f?ﬁ‘i’i'e skill of the art.
[6114]It is und€hstaatbtdédsiansiomiypeptidd nfahtsnGRs can dharaccatalirtation (one
hathia CDR (alsg te "cambined. " or
or o R R o SRS A b e

2 iments, s*are
does noirigsifinasthebindiodilihdater il GBDRb)disdhe ChethinG P&RsidnGtd6rof

i . i h '
A e e B e
in 2 subjscie EhiBGHRENEhanieriehoproVicRs s aptiRfe (whranar misese;

(f) impRPsRebRIE R raiRad DIV RIGH 6 HRNIRESH BIEARRNE GDBvaHEAM MW so
. .atl az‘%% ree, or at least four, at least five, or all six CDRs that are
exhibi g (A R 5 o B O BLER h  BA5FeP BT Rt A RSP,

exampleagidoommtsliaast 6 the troksioCRBS6f ilike Gl S HAHABISSRRAABE 1evels

Table 3. Other embodiments include antibodies.which have at least two,
of any 2 B G TE T PN SO S desr ) ST A o
meningeenderbd]tio(inclivéing dixmgDRs:af @it mraarives-dapral Ohked wanetgood

a| the: at Q e five, or six CDR(s) are at

cout e e U bl 735 oo, o oo
[911Slidenticarrsediaalt Badransiompseyifssammivel shesiloBRg, of STDmIsitons
(incluAH YRR AR JRRB i dh URABRIRL I O FMRRRe et dy 9TL

..__invention, binding specificity and/or overall activity. is generally” retained,
or 1ts VARRGHGH I SxiehioldEnalasmgnl AR conparbanéibody il miants
shownsShomuBliB T @bleligniroiayirber arederyIrTessan 28] Hheinveniias alse) a

ey USRS (O oy L mex e 2 i) vilh
region{Rafrbasadightofhain and/or a heavy chain of antibody 9TL or its variants shown in
Table 3; () Qne or more CDR(s) (one, two, three, four, five or six CDRs) of antibody 9TL or
its variants shown in Table 3; (g) CDR H3 from the heavy chain of antibody 9TL; (h) CDR
L3 from the Iight chain of antibody 9TL or its variants shown in-Table 3; (i) three CDRs from
the light chaih of antibody 9TL or its variants shown in Table 3; (j) three CDRs from the
heavy chain of antibody 9TL or its variants shown in Table 3; (k) three CDRs from the light
chain and ﬂlr:ee CDRs from the heavy chain, of antibody 9TL or its variants shown in Table 3;
and (1) an mﬁbody comprising any one of (b} through (k). The invention also provides

polypeptides:comprising any one or more of the above.
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the following: at least 5 contiguous amino acids, at least 8 contiguous
amino acids, at least about 10 contiguous amino acids, at least about 15
contiguous amino acids, at least about 20 contiguous amino acids,at least

wabputB%santiguous amino acids, at least about 30 contiguadsTAKING /427295
acids of a sequence of 9TL or its variants shown in Table 3, wherein at
least 3 of the amino acids are from a variable region of 9TL (Figure 1) or
its variants shown in Table 3. In one embodiment, the variable re‘?lon IS

10136} 5 lighe SHARROTERAS qheRHBIE Odh SBaIHGHRE, Chethia A & b GrPRs) are
d1agraifﬁﬁat&ﬂeja&¢pim&hﬁ)i79éﬂm AnBxempancpolyCERiceidas Borigwolsn the skill of

noa id (lengths .describe ove), fr oth t ehea and ligh
the ax L EEISRE WP oS IBTRO G GBS FRAs ERBVEY ol e Aabat and
Chothrzo@ﬁigh@lso&mmaddc@slﬁxmdmﬁﬁa"mh@immmmﬂérdmmaabw&ms the

cnm%??ﬁ(@%%%&@gﬁy Un el Gardm e o COITX AL RO IBR IS ther

n some em ments, tlhe con IgUOLfS amino aclas a roma varla
WordSre@@nh@ﬂgmntmm@me thimding GRiRitike CPRematibodivsodKabat, Chothla,

comblﬁgﬁégp@tﬁgs &f thednventionmayr vary, and need not be (but can be) a

articular value or range, as the exemplary embodiments described

[ox 17£elow THSUHRRHP effimRy s RE SRR Hdes gor parsiide GThisk may or may
not belﬁﬁ%ﬁﬁﬁﬂdﬂ Mﬁﬂ“h GnpRRaabAYbRIODR AR WHDRE, IMeAROMED; AP 40 cast four,

&?out 0.7 nd about 0.18 to about Q.72 nM. In.some embodlments
at 1east{ivg; 05 Séﬁ MR te S PRrEslEide e LB e Sh&uetiesio. at
least t%euitﬁ@apﬂ\iﬂm&bﬁuledﬁ fidd, @rafjreateDiRanfaIuuUbAds deﬂt@ﬂﬁ:wn in Table 3.

iment.,. th |nd| ffml etw bout nd M. In
Other SRBSERSAdn S e W GE RIS iR, il B3 A KR
that arnw@wmﬁmmmmmmoepmmamwommmmﬁmBMoﬁ%Hubrawved

t u

fromm S B A 0 M Aer R bl Y T30, heOBP I CER Yy are
least ﬂhg%ﬁlﬁ"éb%@%sé’/m 8810 P40 P, 256ut 3 pRT “abbite1o Bﬁ% idesdiend to at least
one, tREBAdIMRAL, e bindinapRinipoisrabod J0iaMk ARk EHRAIIMEN S derstood

the b|nd|ng aff|n|ty is less than about 10 nM, less than about 50 nM, less

that, S RHIRASER P4 BEF Y TELD 4 IS sBPAS6 MRS aYeiRlLassYity doasheralis
retaméﬂ,a&ltﬁb@gh 2RQ:nivht lesscthaty ahputs00mmivhret 1699 ThaniaketibdQRM in Table
3 (m othertemb dlme%nts, the binding affinity is less than about 5 nM. In

ay eeg,rea Bodiments, the binding affinity is less than about | nM. In other
[01 18]embod|rﬁhmsvﬂnammﬁﬁng:mﬁidd:ya$dbpwtﬁi& (wiHicr mbpwt ey mivbdan antibody)

SNIS, ity is.| out 0-1 nM S

e e B o of
the follgpwipsietBasht epsigususvminsoutidsmvlcasctiesuizpms abbwt 8ods, qu:ast about
10 corRRRihd AR aéi@é“étt 80219 LR8N ARAHLAAQ BMeAPANIAYR contiguous

- pM, about 200 pM
amino acids, at least about 25 contiguous amino acids, at least about 30 contiguous amino acids

of a sequence of 9TL or its variants shown in Table 3, wherein at least 3 of the amino acids are
frorn a vwiaﬁle region of 9TL (Figure 1) or its variants shown in Table 3. In one embodiment,
the variable réegion is from a light chain of 9TT.. In another embodiment, the variable region is
frorn a heavy chain of 9TL. An exemplary polypeptide has contiguous amino acid (lengths
described above} from both the heavy and light chain variable regions of 9TL. In another

embodiment, the 5 (or more) contiguous amino acids are from a complementarity determining
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about 150 pM, about 100 pM, about 90 pM, about 80 pM, about 70 pM,
about 60 pM, about 50 pM, about 40 pM, about 30 pM, about 10 pM to
any of about 2 pM, about 5 pM, about 10 pM, about 15 pM about 20 pM,

W&y abeui91pM. In some embodiments, the binding affinity isafy Ohilagtss
10 nM; about 5 nM, about 1 nM, about 900 pM, about 800 pM, bout 700

pM, about 600 pM, about 500 pM, about 400 pM, about 300 pM, about

. 200 pM, about 150 pM, about 100 pM, about 90 pM about 80 pM, about
mgm@%‘& ok Bk 8hasM mEiISd- oW sas i Simentscthe somiguonnaminEpcids are

from aﬂMiH&i&H&gﬂSﬂb?g@pdlments the binding affinity is about 2 pM, about 5
[0119]pM ab i} I0|VI ahbout 15 pM, about 20 pM, about 40 pM or greater

than ab SBbkRAEB e RObSH SSihgaavRyiion may
vary, afldhedaiaectibs &iaﬂdﬁfﬂb@@i ﬁﬁaﬂt@éh@ﬁ&ﬂﬁmkﬂi@@ﬁﬂ @fc@%ﬁ;ﬂdﬁl’%ﬁh@&lﬂéms

bESH‘fgf%dﬁﬂneﬁe%%%ﬁgsf RBSEI AT oS .
4p can &ﬂlabmdélglfﬁﬁmidmuf Wa}MbﬂiﬁmSQ b§ toerhmmﬁﬂr?émlvhehﬁa{ﬂrm(t e.1 &siogleut 0.72

go%%'ealp E‘?%ﬁé %egﬁgc esﬁﬂﬁ@ r?g%o rond??t%%/?%a@ 310 oM. about

Po ypeptl e anti peC|aI ypep 1o abolit
15 pM et Wm%@eoa?é%@Mmuem@em@ea@ymml bynm@mbommaée binding

affinity3s SREMISRLBIMNE SIS aFR KOGWR it %%@Ehﬂi%@xﬁ[&?&%gﬁ'éﬁiﬁl&/afﬁm g less

available, For example, an antibody could be produced by an automate

than abggh Ao @BoRER eawdym@m@t%waﬁ%@%émda@@egeom about
600 pz\/Patﬁnith pHBRHRLE0 31 0:86u FUhRBotd 20dPM 1d0BRMSENAN, about 100

o, s SRR cane e esompnent g BECebiE v o
pM, aboam@rgﬁds imemuemﬁﬁacelﬂlmdm@éhﬁnﬁwﬁhﬁmﬁtﬂf@w thalighhcitasm

embod?é%irﬁ%l 69191%8 faﬁn tL%styI lﬂ} Wk {nl(? %fe i an agm% ?Eﬁ%/l! I:iess than

nano ment e O| nucleoti mprisin
about Ifaidbtiges s!énqaeabeetslw@de@E@amN@t g@mﬂ\sE@s@aﬁ @m@t ard nM, Iess than

about SUORSH MNR-QRE0K TG 1YRBIANT. fOh SRISSSINALRIONAYS 'Lga;gg Dinity is less

sequence encoding the antibody of interest may be mainta ina

than a‘w&%ﬂ% drcibeenapriimereshedindneniinie ielgsaterscehpe fro?énlopther

embod e, ﬁ&@&»ﬂﬁgﬁé@;ﬁﬁwwﬂa@?ﬁm@p%awwm fﬁ%tﬁe“én%sazlments, the
erein. [0122 e inventjon also encompasses single
bmdmgcﬁt};h e de S p Raqncnts the

ﬁﬁ@’dﬁ SHYS o dese aprabonti 0 SHied of e
bxn&n§m§ 9 FroSi agjeoﬂmmwaﬂam& sbginn mmimma@bﬁ byo limkjRBout 800

SR G i A LR R L L
about I@@MW@EQ}:IM MMG wivichbortigfepdparowd Tap, 8bsutel pM, about 50
pM, abBEMESHNE-SAROMCIBINNFPHANG YA BRI SEAANRNRIRES pM, about 10 pM,
about 15 pM, about 20 pM, or about 40 pM. In some embodiments, the binding affinity is any of
about 10 nM, about 5 nM, about 1 nM, about 900 pM, about 800 pM, bout 700 pM, about 600
pM, about SGO pM, about 400 pM, about 300 pM, about 200 pM, about 150 pM, about 100 pM,
about 90 pM; about 80 pM, about 70 pM, about 60 pM, about 50 pM, about 40 pM, about 30 pM,
about 10 pM; In still other embodiments, the binding affinity is about 2 pM, about 5 pM, about
10 pM, abou‘é 15 pM, about 20 pM, about 40 pM, or greater than about 40 pM.
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amino terminus of the other variable region. Linkers of other sequences
have been designed and used. Bird et al. (1988). Linkers can in turn be
modified for additional functions, such as attachment of drugs or
waitambasrdito solid supports. The single chain variants can pepreauwsad-29s
either recombinantly or synthetically. For synthetic production of scFv, an
automated synthesizer can be used. For recombinant production of scFv,
a suitable plasmid containing polynucleotide that encodes the scFv can
[0120] he intrddifcBYRHE AL RIBAGRSSPEdipdsiHaPaltiRgsRieT dirsk axipadiss or
polype}ﬂialﬂé. mﬁieﬁhéibdﬁﬁ%%&ﬂﬁﬁe%uﬁicﬁf @@K@E‘)}i@@@ b?liﬁ’@@ﬁ}ﬁesﬁﬁﬁ@wn in the art. The
Polynucleotides encoding the 33 WO 2006/036291 PCT/US20051027295
poly e 1 O REOP A B ALY SR ARG S AL THOH of
recombpaiyhmetbotic §<. ezl easditaitrspbly pani bes) saldtadriteih ghatendalsgl chemical
rotein purification technigues known in t rt. [0123] Other forms o .
syt GIMUES, R Nl o B S o 08 50 amino
acids, apigbodioicnily Hadd ditchrspesifiyrihtbiod b ihodhfrhahinabisyititsinaingnown in
the art 1€ ﬁé%ﬁ?ﬁ%ﬂc&ﬂﬁ%ﬂ%?ep%%?%%ﬂ%@ AR 08 A O AL O

short to allow for pairing between the two domains on the same chain,

automatpd RAYPRAIS AR errrame 1o g hasalihrbrsmestand danalfs BFS. Patent Nos.

5,807, 73a80ihErcChain-ane araating two antigen binding sites (see e.g., Holliger,
P., etal. (1993) Proc. Natl. Acad, Sci, USA 90:6444-6448; Poljak, R. J., et

[0121] (1 odA yRgHiAHE DTS tha 335 bRsiongan bgmatsFembigaatlipsing procedures
that arcanéld Ralies Mool artivadiedihal hayehindiag dpasiisities fet@lence

. least two different antigen n.be prepared using t Atibodi .
encod A B B CHEl AP S B CETRoAh bR SH ThARAh S0

ID NOthendr8Fse 8D &¥@); ISuriieshighal: cribedinMet bd paiyEndymilo gy isdEa)e
nuozeotifcfégegeé}?éévgﬁwﬁfe%@w&%&e%&tgﬁt@fxp'@@geﬂ&eaagggfiﬁfgggé ¢ more
( unogiopulin g

based on 'ghe coexpression of two Imrn _ eavy chain-li t chain
vectors fafrexpigitich enwensealigne hhfsssavimgesiferdinsihecnithrsdy @fiinteesst may be

maintaiBB8 i HENLioE 98 3 HIAUE 3PP o303 I Arh ARG Q8% ozen for future

approach to. making bispecific antibodies, antibody variable domains with
use. Vefordiirde g GimyesperiTRitiess | ARty sl gen epheBifser Sird dr e
[0122] fus?q tmhmmemﬁgiqwiénmﬂqﬂgsbg@iﬁ@mcg@iu@me 1h8ciSigfnents (“scFv?)

Jrefer LIS with .an Immun ulln heayy. chain constant gomain
of i G AR A i SRR N RSNG TP s e by
linking thghamedthelustyhdaiy chiabl € orsikant g giing( € shriddmitaip ipepthie. sBéd et al.

' for. light chain bind resent.in at.least e fysi )

(108 e T bl b R PR SRS il o)
which hidgen anmogobigin ligethatmesretheseateekinteorsdpar afonsxyadaldioregion and the
amino MARIANS AL YL UARSERSHING MRHIaR HASIARBE RavdiSen designed and

éqrovides for %reat_ _ .
used. Bird et al. (1988). Linkers can in turn be modified for additional functions, such as

attachment of drugs or attachment to solid supports. The single chain variants can be produced

either recombinantly or synthetically. For synthetic production of scFv, an automated synthesizer
can be used. ‘For recombinant production of scFv, a suitable plasmid containing polynucieotide
that encodes ;the scFv can be introduced into a suitable host cell, either eukaryotic, such as yeast,

plant, insect or mammalian cells, or prokaryotic, such as E, coli. Polynucleotides encoding the
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flexibility inadjusting the mutual proportions of the three polypeptide
fragments in embodiments when unequal ratios of the three polypeptide
chains used in the construction provide the optimum vyields. It is, however,

wRossgBdminsert the coding sequences for two or all three pRIYpLPHERI27295
chains in one expression vector when the expression of at least two
polypeptide chains in equal ratios results in high yields or when the ratios
e of no particular significance. [0126] In one approach, the bispecific .
SOF of TR G G BRI BB B R) A I GHEOUAR RE AP e A, The

resultafir stBbirelinie dpelaitidityiy cumduia prien. Pyhficatih \ech290643362%Ln the art,

PCT/US2005/027295. inmlunoglohplin heavy chain-light, chain pair
0] oS L T MR o SUCEMat ) b e mRerie depmepiessed
DiabodiesuaztLivi/aleith bistietifinmoghedidintightchaiiamnilotenhalsof ke pressed on a
nole SHRREGH cule, facili ratign of .the desjred hispecific
snle AEARE e U o A B SRRl G

domaingysecns GEaks tachy Fe bl catvaing oW 9it0488plepublisyetbmains of
anotheM i aRq L8Min Q%7&i@%¥%ﬁmﬂ#@@§e§§g'p‘%'?ﬁﬂﬁ%@ PsIS '&%iﬁvﬁ%%) Proc.

covalently joined antibodies, are also within the scope of thé invention.
Natl. AgHLRch B AU WS HSe R ebelto terb i AU Bysim 2121 123).

[0124] unwantest egditld, BisPedaTat ANabJdRE SnRBRd AR MR HIGAINEMEPE N M inding
on (PCT %%p [ tl%w%%bhcatlon Nos. WO 91/00360 and WO

.~ Infec
specifighcs s east DBELHLRe ERRBE S PR ORRaD g losed
herein. avigtbody &miendig $éstinkiiigantitibdids S tablendios s kRS, 3geBaadfet al.,

1 ique I N.at rt, angd are described in U.S, Patent No. |
o R A 0V A R 0 U e i
antibodigy o ashagermavihervethpdssiol sftthetioproteghobhimistryy ictelidightohaie pairs,
with thi W) YIBg, S @ssaliing AgeRtsaf HHOYACIRX PR Y

constructed using a disulfide gxcﬁ%%?e@%a%%ﬁ%?%y érﬁr%% %E%’égﬁ%trme 305,
537“53%nd; Examples of suitable reagents for this purpose include iminothiolate
[¢125} and mgihy&ﬁiﬂgl%czﬁ@t%%mg%&iﬁ&%@égr&&%%mﬁﬁgd%&i%%d variable

, com(g@#rg Qne, or more CDRs of antibody 9TL or one or. more CDRs

domaing FSH R DR Ear YRS ARG AP PRI K Sioohars fivesd to
immuneglobidin exavtpleddpiirgeResat e TadMayibe peeeApH WRARZe fmmunoglobulin
onaclonal antibody. These are: (1) determining the eotide and . )
ey R LBHRE O PG e Torfoig assigns Tis
preferragoiddisies donfaimidi¢@ydetsigningstae mgioan{ZBl yntiboayinethdecidisgessary for
lioht chMRiG ib le'g Mt ri e humanizing.process .
R 0 P B A D OIS oo

'+ heavy diginshsieraAdiciqsitakibe brmmpelabasizddehhtuheityare inserted into separate

expression vectors, and are cotransfected into a suitable host organism. This provides for great

flexibility ingadjusting the mutual proportions of the three polypeptide fragments in embodiments
when unequal ratios of the three polypeptide chains 11sed in the construction provide the optimum
yields. It is, however, possible to insert the coding sequences fof two or all three polypeptide
chains in ene expression vector when the expression of at least two poiypeptide chains in equal
ratios results jin high yields or when the ratios are of no particular significance.

[0126] ': In one approach, the bispecific antibodies are composed of a hybrid

immunoglobulin heavy chain with a first binding specificity in one arm, and a hybrid
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See, for example, U.S. Patent Nos. 4,816,567, 5,807,715; 5,866,692;
6,331,415; 5,530,101; 5,693,761, 5,693,762; 5,585,089; 6,180,370; 5;
225,539; 6,548,640. [0130] In the recombinant humanized antibodies, the

wheepeytisyasgan be modified to avoid interaction with Fey recepiafamkiieos
complement immune system. This type of modification was designed by

Dr. Mike Clark from the Department of Pathology at Cambridge University,

) and techniques for preparation of such antibodies are described in WO
mm@é%%ﬁ*ﬁé}ﬁ&ﬁ% FERBGHRIG GERHb BRI BTG sopend bikfusepoificity) in the other

arm. TR TSR/ ORI, [0HB1) Emnax@gw@mﬁhegﬁmﬁwgﬂl@%&%ﬁ%f the

. .engineered re resemble hum constant regiops to avoid immune
bepecgr%ec%anegg i é%éﬁg%fﬁfo%@ %%‘%aﬂ%%"ihf*?ﬁ]h‘?c SH:%E’ ’eiﬂ%‘:tfﬁa‘tﬂ%@?ﬂ&% from unwanted
immunhgivians Gem fombiatipie, Uh. atenhNodest9%4, 36F Nt HBGBIAN 0. WO

94/046%1%& 1}'&%&]\)@% n gRgompasses modifications to antibody 9TL,
inéluding functionally ‘equivalent antibodies which do not significantly

10127] affect thisieepirdels aritbodiarmemphishdanecenierbepioedentiasties, are also
within B ABEMY AR X eX AmRIGHE %M%@ﬁé@éﬁ%%?b%%n%

té od
oTL maﬁ be mutated to obtain an antibody with the desire ﬁ’ Stem clls

Ing afmnity
to unwigted sellsdhSphaientiisctiedtSR0b e pcprrims 1 ebHiNaIHrstive RRe

applica@Uranbeed b Do SR inaetab berins MOoHBeaten OfTeteroconiugate
b oly épl%ldes s exemplified in the Examples. Examples of modified ~ ~

antibodics Madt e mnads 4SIae 47515 PEITHEY SRR LOHAROS San AR erarsinise

agents awidgesidues penedirknooneid eletionaer addiionsl arinp meids which &ie 980,

not significantly deleterjou hange the functional, activity, or use of
[0128] chemic%ﬁg?%fg&%%nﬁ%%gsaﬁa g8 L}fg&%g%?g e ?n‘éﬂfa%%}ﬂﬂ%meﬂmds
of Syntmamrccg’lb@m}nimmhalﬁdia@ﬂmﬁdng@mgﬁg d:em}bhlﬂmng apetesiBvicsiample,
mmM?%%%%HE@H&E& ﬁ%gﬁﬁﬁd@éﬁ{%ﬁggﬁg&i@g Vf’%”. égsrming a thioether
in tiple [

Intrasequénce insertions of single or mu mino acid residues.
bond. Exampinesisrishinsesensefoothasinpers beludeboinpthitiamanctenathydi4-
mercaﬁgﬂ@g%ﬁﬁ@éidue or the antibody fused to an epitope tag. Other

insertional variants of the antibody molecule include the fusion to the N- or
[0129] C. teinfiieBraie B RASERPOPEARHIYHE B SdRfiveptisntibasizrd TL or one or
more CDRie@sb&dTecsemtibbaldife eidibe naniiady BL34dBubstiylieniManants For

o 13541555 05 S AR P e sl el emoved,
determifigpgsthb stiitiolidl mdmgdivesisunohigsdbegnypercidatieregionsibndyRiRht and
heavy FARALANRAIR £78- SOMEMRNER PR, P RSHRRR AR 0 ey
framework region to use during the humanizing process (3) the actual humanizing
methodologiés/techniques and (4) the transfection and expi‘ession of the humanized antibody,
See, for exan%pie, U.S. Patent Nos. 4,816,567, 5,807,715; 5,866,592; 6,331,415, 5,530,101;
5,693,761 5£693,762; 5,585,089; 6,180,370; 5,225,539, 6,548,640, '

[0130] - In the recombinant hrumanized antibodies, the Fe portion can be modified to avoid
interaction With Fey receptor and the complement immune system. This type of modification was'
designed by Dr Mike Clark from the Department of Pathology at Cambridge University, and
techniques for preparation of such antibodies are described in WO 99/58572, published

November 18, 1999,
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"conservative substitutions". If such substitutions result in a change in

biological activity, then more substantial changes, denominated

"exemplary substitutions" in Table 1, or as further described below in

weteenessp amino acid classes, may be introduced and thepprodsiiss/ea7295

screened. Table 1: Amino Acid Substitutions Original Residue

Conservative Substitutions Exemplary Substitutions Ala (A) Val Val; Len;

lle 36 WO 2006/036291 PCT/US2005/027295  Arg ( ggLys Lys; GIn; Asn
101311 52 3 T e RSB SRAR RPN RS ey puman

constaifeggibts 1Gave)idsndesrsBhse GlthdERsp AR SrinChni{€a) WilkdsAlal tlisatments

: P LGN Lys; lle.d) Le s Mal: ; Ala; Phe; Norleucine

n hum%ae'gu. L i@ﬂ%ﬁ&?&?ﬁg'ﬁ%& #fét;%%ﬁ?%%%&@ﬁré&rg; GlIn; Asn

[0132] Met (MY heinyasyiop nasarerRsses(Mpdificuéonsiialaiiébolin Tl imiadipy Alactionally

cquivallR SEH6HS Wbt ad RE(EARELRE! TRV YGRSy L R RhIIR: have
Phe; Thr; Ser Val (V) Len lle; Leu; Met; Phe; Ala; "Norleucine 8 §g‘f

enhanced g RS AGATGAT BMY R ibTo BaTcapmBlse Hie srommacithueeycared antibody
9TL maFeemplisbehirealastingipedsiutionsithatdifferusignificanti R heibestide.
Modiﬁgg?o% gp pgf%%%iigcieg%s(r%)utim practice in the art and need not be described in detail
herein. Modification of polypeptides is exemplified in the Examples. Examples of modified
polypeptides include polypeptides with conservative substitutions of amino acid residues, one or
more deletions or additions of amino acids which do not significantly deleteriously change the
functional activity, or use of chemical analogs. |

[6133] ~ Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in leﬁgth_ from one residue to polypeptides containing a hundred or more residues, as well
as intrasequence insertions of single or multiple amino acid residues. Examples of termimal
insertions incdlude an antibody with an N-terminal methiony] residue or the antibody fused to an
epitope tag. Other insertional variants of the antibody molecule include the fusion to the N- or C-
terminus of the antibody of an enzyme or a polypeptide which increases the serum half-li fe of the
antibody. ‘

[0134] Substitution variants have at least one amino acid residue in the antibody nolecuie
removed and.a different residue inserted in its place. The sites of greatest interest for
substituﬁonaé mutagenesis include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table 1 under the heading of
”conservativé substitutions", If such substitutions result in a change in biological activity”, then
more substar%tial changes, denominated "exemplary substitutions" in Table 1, or as further

described beiow in reference to amino acid classes, may be introduced and the products screened.

Table 1: Amino Acid Substitutions

Original Reféidue Conservative Substitutions | Exemplary Substitutions
Ala (A) Val Val; Ley; Ile
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the structure of the polypeptide backbone in the area of the substitution,
for example, as a sheet or helical conformation, (b) the charge or
hydrophobicity of the molecule at the target site, or (c) the bulk of the side
wahaies/dNedurrally occurring residues are divided into groups hasgdsassie2729s
common side-chain properties: (1) Non-polar: Norleucine, Met, Ala, Val,
Leu, lle; 37 WO 2006/036291 PCT/US2005/027295 (2) Polar without

phamp (‘\/: Ser.Thr Asn_Gln: (’2\ Aci

43)1'8&5% (pos

tlvely cﬂé’i‘bed) Lys Arg

OngRi@don: Gl

Non-conserva

, PrO; Ef_l‘i_lg (6) Aromatic:

i\/p substitutions_are madé

ic_(negatively charged): Asp, Glu;

é)ﬁﬁse@@u%”that influencel

chain

Gm, HisT Bp, T'ys; (4101

b hy exchanding a member

of one

es for afi¥ther class, [013F

GhwyAssteine residue nof

ofiedd) class
INYRIveY i ma

bhe substituted

Intaining e proper conto

thdndddlecule

generally with serine. to
and pre¥éit aberrant crosk

Malogpf the antibody af3
improve the oxidative stability of

S figkitgfuConversely, cystg

0 may

rine

b may b

where the ant

e addeg;gg, the antipody
nd\/ is.an antlhndv fmnm

I‘@Yﬁ ItS stabllity, paI‘II
bnt such as. an Ev fragme

cularly
ht.

[(ﬁ%ﬂﬁ&mmo g

cid moéﬁi’catlons can ran

gé’ﬁﬂom changing or modif|

ying

aHad} specific
conservative

OFRsQF:Nore amino acigls 10 complete g

the CDR domai

Fhannpq in the variahle

GQ?}QI@*Q{ -3 e , SUCIT a

Ghpdy y SU
region can alte lndlna a

5 the
inity

ity. In sbfte
mino acid substitutions ar

lnr~|| |rln nl\lnnc
LD Ad

pBKPp ides \

TT YTt

it othéﬁr’"ﬁost translatlona

embodiments,

o
herméeb et Adme Rbotive
ENRadaMgEhin a CDR do_m

| THEeli E%itl%‘ﬂ%, such as, fd

exanpile, glyc

nhacnhaorlatid

Dsylationewith different su

) aks:; FeRiyirtion, and

afnrl at r\nncnr\lnrl r\nclflnr

ain. In
b acid

0.three conservative aming
n%\laqﬁeﬂﬁ’igﬁﬂ %?hgﬁjéll?'ﬁ%diments,

Iso

=

{HAF Eohstant

Yal /\nflhnrhnc are g|yr\ne\l

reglons’ff’féfferls and Lund,

Trerot

L5 7Y B AR ol.

6B1a 117128, W

olicoacacechar

right apdaMorrison, 1997

acido-chainc n'F fhn AR

‘NRTECH 15:26-32). The

nnlr\hj |||ne :rf-Far-f fh

HCHOh (Boye

CTITOC ¢

et al., 11356 Mol. Immund

l. §§ 1311-1318; Wittwe 3

Fowa1d, 1990)

BIOCheESEr 29:4175-4180)

ag the intramolecular intg

bhahvoon
TV T

P

Tyr

Tyr; Phe

Tyr (Y)

Phe

Trp; Phe; Thr; Ser

Val (V)

Leu

Hie; Leu; Met; Phe; Ala;

Norleucine

1S in

2in's
nd
praction

: Substantial modifications in the biological properties of the antibody are

side-chain prfopcrties:

(1) N_:on-polar: Norleucine, Met, Ala, Val, Leu, Ile;
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accomplished by selecting substitutions that differ significantly in their effect on maintaining (a)
the structure of the polypeptide backbone in the arsa of the substitution, for example, as a sheet or
helical conformation, (b) the charge or hydrophobicity of the molecule at the target site, or {c) the

bulk of the siidc chain. Naturally occurring residues are divided into groups based on common



portions of the glycoprotein, which can affect the conformation and
presented three-dimensional surface of the glycoprotein (Hefferis and
Lund, supra; Wyss and Wagner, 1996, Current Opin. Biotech. 7:409-416).

woligosasaarides may also serve to target a given glycoprotgiioseidalyzes
molecules based upon specific recognition structures, Glycosylation of
antibodies has also been reported to affect antibody-dependent cellular
%otoxicity {ADCC). In\&?rticular, CHO cells 38 WO 2006/036291
ST RS itk RsablelieurBitilated expression of
[B{L Ao Feeduiplucagamiyltransierase 11l (GnTlll), a glycosyltransferase
Z%%in%{;[ma ion of bisecting G1cNAc, was reported to have improved
i ﬁi}lt'ﬁi%ﬁh%f %1 -%96898Mature Biotech. 17:176-180). [01401
Gy tusatiothafiafitibadiekis tixealiveiGBy, Redinket! or O-linked. N-linked
r@f Asﬂg% gtc}g_alttacflr?e]%eome carbohydrate moiety to the side chain of an
asparagine festiue. " The ripéptide sequences asparagine-X-serine,
[0136] asparadine-<ttroetiinsubsihasparagimeds byysteinaginp ermofissanfone of these
Sine.acid except proline, are the recognition sequences for enzymatic
attachment of the carbohydrate moiety to the asparagine side chain. Thus,
(0137} the predelcw BeisRResidse tdavelpepitedntiiningdbentansolspdptideion of the
antibodif @SR RACIBIRIVEQRARLAY S8 LAIRKarLANCOSYIRIARIRICLSARARS of the

attachment of one of the sugars N-acetylgalactosamig%g‘;a actose, or

moleculs RIS ARG SA THORS HBIEH B S <PBiSHAPR S nh BOBFtRY awswife added to the

antiboclthaughovdiydsoxyprglinenanaipysiesybsingpoay alas ARivsedatdihl such as
ddition of glycosylation sites to the antibody is conveniently

B plished by altering the amino acid sequence such that it contains

[0138] one or Amiscofdermlifiaitescrinedn gt feniidkasgiigenaasdiing-inkefmore
. ion sites). The alteration may also be made by the .additian of,
e e e O, R R TRl a e

variablgg@ép carciligrbindigin affmitiboyotfepsCifiriked Iylyousytatisnisitasy, no more than
one 1o [A4RhsTRGBIVCOsHAOR RatarkRhanthadiesMmaY a'é%ﬁed?%%{eﬁg Mihout

altering the underlying nucleotide sequence. Glycosylation lar .
embod RFEHAY HPTRERDNE N HESRRBRHE & 2B BB SH)STBIHeRs thie wefle within 2
CDR dbtRein SO QKB esHomatracan DR SHYEARUBIRSIS shaRpiindies, as
0139 potential tg)?ﬁa eutic is,rai}e&/ t}1§ natjve cell, variations in the )

10139] 11 o MR RS A LR B a o s o seveny fisd pelypomiddesy os well
as polypkpd@Q Ayith Biedr GosemaRE2iQ00 2. M7 04 433k aspfidibomiplidhe wheitetion

.« .Qf Nost cells, factars.that affect glycosylation, during recombinant
i A oS e R P s pered
positiotieinsibgir constant regions (Jefferis and Lund, 1997, Chem. Immunol. 65:111-128; Wright
and Morrisor;x, 1997, TIbTECH 15:26-32). The oligosaccharide side chains of the
immunogiobi)lins affect the protein’s function (Boyd et al., 1996, Mol. Immunol. 32:1311-1318;

Wittwe and Howard, 1990, Biochem. 29:4175-4180) and the intramolecular interaction between

classe

an v

portions of the glycoprotein, which can affect the conformation and presented three-dimensional
surface of the glycoprotein (Hefferis and Lund, supra; Wyss and Wagner, 1996, Current Opin.
Biotech. 7:409-416), Oligosaccharides may also serve to farget a given glycoprotein to certain
molecules baf_sed upon specific recognition structures, Glycosylation of antibodies has also been
reported to affect antibody-dependent cellular cytotoxicity (ADCC). In particular, CHO cells
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oxygenation"pH, purification schemes and the like. Various methods have
been proposed to alter the glycosylation pattern achieved in a particular
host organism including introducing or overexpressing certain enzymes

wovbgadmoligosaccharide production (U. S. Patent Nos. S5f&4i33&smn7295
510,261 and 5.278,299). Glycosylation, or certain types of glycosylation,

can be enzymatically removed from the glycoprotein, for example using
' endoglycosidase H (Endo H), 39 WO 2006/036291 PCTIUS2005/027295
with tewgi@@mg@tﬁdﬁm@g%ﬁ@@a il Einterd gsaergyjopkiaagferme 1T (GnTIII), a

glycosy2RERelveQsidase K¢ tpRdqan &P@f%ﬁﬁg’f St Additio ?eﬂgﬁemp_m%tmved

host cell can be genetically engineeredto be defective in processing
ADCC agtiifyi fy[rﬁ'é@‘éiﬂbﬁly%%%kéﬁﬁ’ég&ﬁ‘@%}é ahd 4k techniques are well

[0140} known dnyasyatolPdAAkBshRs Relheds wEmedificatien BAUERIHSING-linked
coupling techniques known in the art, including, but not limited to,

refers 1 1K AHAHR AT RS PGS LAt RRIEBH ARG BHaIchER OB AR TEsifue
The trifgtitiestqienexamplagios-Atasimsenbelighels fordonneeassay-Mpdified

o oT 'ol)ﬂaeptides are m%de% gsipégreéstablisllﬁﬁdﬁproce(%ures in the a%nd )
YA BE Sere et e SENER I RSy Tk R P IR A SERE DI A matic
attachmare oederisdnbhnelmie andeaiy thehie xapapieme §0l4d1ain. SGhus, ém bogiments either

j i ' i ifi egion,such

ot s HSED, UAIITALEATONSES DR SO ST
glycosydgen mefetriny e conbranné af anedibtbel Iysiss Howsitaadatioghamdne, galactose, or
xylose AURAEN:HBRERCIEAE CRlbEadiaiRal I P VIRt Y ARECAREERES Nroxyproline

activate microglia; or have reduced activities (compared to the unmodified

or S-hYQFﬂwB@}'}%ﬂawl%éedeﬁ%re of the following: triggering complement

[0141] mediataddtsis, oS e afagaANiHRedy Hepamnsiant isel riadied £RLOXIGIN by

alteri (ADSS;HCL:%),‘ or a tivatin% microglia, Different modifications of the constant
ering BB IRHTL RS R S SARTEPRAS HarSe UdnranatHesived

tripeptidéfestoefundiions-Bked tdyeaintite, argarhebhtsatinmmaplsgy be made by the
. :319- 995); Lund et al., J..Immunology 157.4963-9
L e S O N
criginal(ag@bmisréf@réﬁmc@d hieRmIBlEgy S%8).2595-2601 (1989); and Jefferis et
[0142] &l Immgpalpgical Rey X‘é&&%égﬁ%@d@éé’ﬁﬁk éﬁé@@‘ﬁt&%’%ﬂﬂ%ﬁeﬁﬁ% the

constant region’is modified as described in Eur. J. Immunol. (19

underlyjieg pelsosigs sequenca dplicarsiangs. leesly dapgads puthe hew rallyrepienpress
the antibepicaian He RHAPRI:& 1B nacamhedinemsidhe ARRRKins, c.g.
o PR Nas sSSP SIS 50 (G R RO ENA o
pattern kefféreanibtditsea o yppgéidac seouenea) £U1997|MBII0CKE099)2:9062-
9070). 29:2§13-2624. In still other embodiments, the constant '
[0143] In addition to the choice of host cells, factors that affect glycosylation during
recambinantfpraduction of antibodies include growth mode, media formulation, culture density,
oxygenation, pH, purification schemes and the like. Various methods have been proposed to alter
the glycosylétion pattern achieved in a particular host organism including introducing or
overexpressileg certain enzymes involved in oligosaccharide production (U. S. Patent Nos.
5,047,335; 5,%510,261 and 5.278,299). Glycosylation, or certain types of glycosylation, can be

enzymaticallf,r removed from the glycoprotein, for example using endoglycosidase H (Endo H),
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region is aglycosylated for N-linked glycosylation. In some embodiments,
the constant region is aglycosylated for N-linked glycosylation by
mutating the glycosylated amino acid residue or flanking residues that are

wenshaidhedy-glycosylation recognition sequence in the consiaiireai®i2 295
For example; N-glycosylation site N297 may be mutated to A, Q, K, or H.

See, Tao et al., J. Immunology 143: 2595-2601 (1989); and Jefferis et al.,
Immunoglogical Reviews 163:59-76 40 WO 2006/036291

N-glyepsdprg 25 957557 firanple fih Qoo wntdiimidnidemvconsasitiegion
endoglj&@@&é@l @{&wﬁﬁdﬁaﬁilﬁngﬂif@@ml aﬁagt.caih@ﬁ%ﬁg@m%@ip@n@ayeh@l to be
.aglycosylated for N-linke cosylatjon enzymatically (such as, removin
defect T B B TR PR PP RS B, 3, B e wel
imowndefictemnt. host cell. [0146] Other antibody modifications include antibodies
that haye;been modified as .described in PCT Publication,No. W .
0144] g e R Rl e R Bt R e
art, inchufdio huonatimdiedytdlomaimaircsred s othdetarg stisidigtulepdleffdos
ModifilRBAINApNiNg.an AMing,asid ﬁ?m&ﬁﬁeﬁywiésgi@%xr%mmggéggwmed

part of a constanf domain of a human immunoglobulin heavy ch

9TL polyresiidgstise smadediinggsiablisbedmensguuss indhgerimptean donerrsged using

standaliSGRHNERSIRRIficARLeOTRIe BERhRERndeRt s wallmediatetdmples.
destruction of the target. In some embodiments, the effector domain is

[0145] ¢ 3 pabld iSRRI S Rh DR E iy SerayRed sweedssta Hpiing
constailasgid:Q Rl el Craameas sice the dshamineo EaNoiediundirtially inert, e.g.,

immunoglobulin heavy .chain CH2 domains. Antibodies modified.in thi ,
doss g ST L Sehte A ANy PEFigy g medised
cytotoxamityd Afl@dnatdog samd stirertcadicevgaeadctionsdducedeantidnalaniiroey to the

A : I lon | init tured embodiments. For . .

I LT
stimulating ehtihotie denotdenkecB urgdiand 2y BmrirdEHASISEY); 20T R8s MBudskis.

Differel Alodl@9%i0BERE Nabohgast roglotndy BL 38838 Bve IBLE1Rk! and/or
11995, Gene, 169:147-155; Yelton et al., 1995, J. Immunoi.

combingiiam oloe{ioeign neiatn Pet 40 - ryomPie. IMpReRTbr! Ao dpryueiepn86:319-324
(1995yHpukiRs 41, 3, 288 %0J M 0k 21063 226: 8396 896 52 0thVWP A0 BB 81) .
148:5-{' '%Ql in h%,ds may be used fqr adjysti gm fliin' fan
I 8 Ao P Ron B & O O R PV aI s
Jefferisoftah dntibotyoghaioR alerintp 5T 643 I88)r duinghthenbindingnaffihiy aisant
region RANBARIAS, SUel B0 0 AR PO 9008y 36), 39800 MRHIRZBRERR N
enerally, library scanning mutagenesis works as follows.’Ore or more
PCT/G&?QM 441; and/or UK Patent Application No. 9809951.8 . In other embodiments, the
antibody c_:orr;iprises a human heavy chain IgG2a constant region comprising the following
mutations: AEZ’:3OP331 to 83308331 (amino acid numbering with reference to the wildtype IgG2a
sequence). Eur J. Immmol. (1999) 29:2613-2624. In still other embodiments, the constant
region is agls?cosylated for N-linked glycosylation. In some embodiments, the constant region is
aglycosylated for N-linked glycosylation by mutating the glycosylated amino acid residue or
flanking residues that are part of the N-glycosylation recognition sequence in the constant region.
For example; N-glycosylation site N297 may be mutated to A, Q, K, or H. See, Tao etal., J.
Immunology 143: 2595-2601 (1989); and Jefferis et al., Imminological Reviews 163:59-76
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acid positions in the CDR are replaced with two or more (such as 3, 4, 5,
6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20) amino acids using
art recognized methods. This generates small libraries of clones (in some
wembagigaents, one for every amino acid position that is analyzefs>&2aR 7295
with a complexity of two or more members (if two or more amino acids are
substituted at every position). Generally, the library also includes a clone

comprising the native (unsubstituted) 41 WO 2006/036291 .
(1998) diysemmo gsRsims . HinFeBskatreamarelRBriatstfonidinkel ahrensylation.

The co2t80 EIRNRSIERBEAGING S/Tathe 6P NINAKLY S dbe, e VA RIREAR (such as
library are screened for binding affinity to the target polypeptide (or other
TEmOVIE FHGIYGERS B G HNER R A% pLetT It dia alecarstiiersdefisionbhost
cell. binding are identified. Methods for determining binding affinity are

WeII-kjnoeSv

in the art. Binding affinit y be determingd using BIAcqre
EOi‘tﬁlsurface pfgglfnag%l%roeé’f)ﬁl %@%}%’@g} 1%@?588@%%&&%? § moé];iﬂa‘?rﬁ
descrilafinity O ahoutc2tfoidNor Gle ¥t BIRcorblisipdhiowaryandafulahenibe
. tin ibod inds with a relatively high affinity, for example
s R A O R e R R St
domaipdupiingen wndsesidsediethe sEkstanpidly; hersilng0io]dlinding affindynstant

o AN B0 S OB O o

target mpbreicatitbowaraRsFing b firank e rmem ifenApdamitigisaypdlisogstated
destruSesAITERLUSBE Arsudakienoarsats, [l 283 AR LMBAIIROLT PYEH ally

bindin%rrﬁi 0 aci p% sition.in a CDR is replaced (in some embodiments, one at a

YRt A hssiat Sare bRy Predgite damatagdridyd from two
or morngithedsifsome gbudlishars desarbsrdoeising. FhistgansratRbidal this manner

libraries of.cl (in some embodiments, one for eve ino acid
are S B R R By o7 o ofer

adversammwds corevsutistalitetiatipvesappsition). [0151] In some
(o147 embodienens. e aRide DRASESIElOMRMSRI b Huions ln et

more positions, whic ein or in two or mor

maturefppsibpdidisanpemagdesmpriseoseberaltmmmiintibe ot trékpasitiohdm
Bio/TRASHIR 10REr Y brery HRa CAPriSe S URSHINUO WL BVE O TIRA & POSIONS: 3.

.__intwo or more CDRs. The library may comprise_substitution in 3, 4, 5, or
Schier g fle p3SMisHECs AR Poértidrs Y5iiRa th tvd Aitek Btmle bIoslR9EB04:;
Jacksof Beatlih oo tioMinaydls Fepaed asigdeuieduadasy, $adeNBiSEEI26:889-
896: 2 ég%%@gﬁﬁlint et al. "(1993) Gene 137(1):109-18). [0152] The CDR

’ a‘%%gl}’ ) id/or CDRL3. The CDR may be one or more of CDRL
[0148]1, CDREﬁa@dﬂRﬂﬁg@ﬁb&d}ﬁk,rﬁ@ R:iZedfdfaifuBRE e BfRnRDE mamideody and
for chatéa%@gﬁz%%% DR, One way of characterizing a CDR of an antibody and/or altering (such
as improving) the binding affinity of & polypeptide, such as an antibody, termed “library scanning
mutagenesis". Generally, library scanning mutagenesis works as follows. One or more amino
acid position?é in the CDR are replaced with two or more (such as 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, I’?, 18, 19, or 20) amino acids using art recognized methods. This generates small
libraries of clones (in some embodiments, one for every amino acid position that is analyzed),
each with a cgornplexity of two or more members (if two or more amino acids are substituted at

every position). Generally, the library also includes a clone comprising the native (unsubstituted)
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Chothia CDR, or an extended CDR. [0153] Candidates with improved
binding may be sequenced, thereby identifying a CDR substitution mutant
which results in improved affinity (also termed an "improved" substitution).
wCandidates that bind may also be sequenced, thereby identiyimgsastiDe29s
substitution which retains binding. 42 WO 2006/036291
PCT/US2005/027295 [0154] Multiple rounds of screening may be

. canducted. For example, candidates camprising an,amino,acid .
amino GO B L RE hr T RO B ons U LIRS MMR ophovaploscs of
the libraimilifigmreaalsihrssfukéoctbmetbfighindiagsetfonty bty taentaioinsgmtide (or other
.+ least the orjainal. and stity ino.acid at h improved CDR .. .
indi g A A S DS SR W TR eentinea
Metho¢adeadeshowaddrindive dibmtirayy. walbbacatiom hedgcrBading affinity may be

determBRIE AN Hrihinlbransis disGHsnsdiusher haiows [A3a] Har:seanRiagin

mutagenesis also provides a means for characterizing a CDR, in so far as

bindin gradfipaly iridyp Bt £16 6 oneteaiaip Bl ts nemsgtiertad e iyitheg, the starting
antibo dleareaSediRinding, or diaibindingralsenpto vide infapnaling felasing 10 72 or lower.

importance of each aming acid position for the stability of the _
Screening sing BHYtRIA Sytiptalamerisanmaneciisinisifen Br trlamwlkeidersin
[0149] bindingBiaes GiTaRGeety @E a&@ﬂﬁﬂi&é&@iﬁg,m§@?%@éﬁ§é@ﬁiﬁiﬁﬁi@§f

. aposition IS U ) De require tigen binding. Convers , |

proxineg D B O e R e R, S e B NEE Hotesoence
transfes eiitutjenst, dhapl poshiadiis isfntifferdaysBpbsiivectat isiippetiail édioassay.

CDR function. This, the library scannin tagenesis ods generate
orso] -0 R e A AR R SRIRSE MRORS ARSI some
embodimatemmmtmﬂ Viribleid 2yraue0 mdmnamﬁpwgmzsd notkiezenesis
metho ds RBHWBIGHSANRRL e chRRrgert o WHIEh ol hechanged (9 %oﬁ%g@n some

amino acids. [0156] Candidates with improved affinity may be combined in
emboctinsatn R BRRAY SHASHRMsiftRRs iRni Hiph & R ARMb ersh Vit aoptgnpdgxity of 20
memb RSTIFAIR0E A Ak paskienuBRthmawfeiberdptdgdy addit ional

substitutions at that position, depending on the complexity of the library |
[0351] that is (eS8 SO1IEIMTTEY HEiNG the DS Fatr S L SRMBBPSBBRHHODS in two or
more pO3eibasl. Wwhntlditigrbdfigdsireealijacentrarwinorastad<pOBIReN Tiaus, iBe library may
compriiTNER 0 atlcast two,or more, aming,agio. Randomization of

p adjacentamino acids may permi HaditiSRarconformations TexiBIR i the

substitytiotailt (SO Ry mhictposdions tuiwpermire ClaBititafeds hibiaty oohyctionpoisa
substi ik %P&r&frdﬂ}gria%‘éﬁgﬂgl %E"i‘é' %Bﬁﬁgﬁéa ARG, AR BWMPHTE or six

substitution at positioris that did not show
CDRs. The substitution may be prepared using low redundancy codons. See, ¢.g., Table 2 of
Balint et al. ,i(1993) Gene 137(1):109-18). |
[0152} ' The CDR may be CDRH3 and/or CDRL3. The CDR may be one or more of
CDRL.1, CDELZ, CDRL3, CDRH1, CDRH2, and/or CDRH3. The CDR may be a Kabat CDR, a
Chothia CDR, or an extended CDR. '
6153} Candidates with improved binding may be sequenced, thereby identifying a CDR
substitution mutant which results in improved affinity (also termed an "improved" substitution).
Candidates that bind may also be sequenced, thereby identifying a CDR substitution which

retains bindiﬁg.
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improved affinity in the first round of screening, [0157] The second library
is screened or selected for library members with improved and/or altered
binding affinity using any method known in the art, including screening

wabag/BiAgore surface plasmon resonance analysis, and sglegligtraising 205
any method known in the art for selection,: including phage display, yeast
display, and ribosome display. 43 WO 2006/036291 PCT/US2005/027295

[0158] The.inyention,also encompasses fusiQn proteins compyising Qne or
01541 e A S ORI £ SOREE Ench oL T e et (cach
comprigiolypeptites afithisiintiantionatorene nerhpskitientofitsio mprlyIeR)idets

: rQvided that compri t least 10 contiguou ino acids_of th .
o e e TS B S B et prien
and subsOtatedrnauiscd teadriaifehehGPBhpisitiogitreshovimincBEHQHPNGD the CDR.
. (Fiqure.1).:lo.0 e ' ion pol ide: is proyided that
s AR AT SRR

selectiogndthizdibert i@ dstcapesd Bokwhwdevus amino acids of the variable light
[8155] chain region-Shown oS MLNQ 2 Fighisitd Qﬁ%&ﬁs%l%%}&?&%l%@m, i

least about 15, at least about 20, at least about 25, or at least about
50 far a3 pgiGaBiraEhRtE eiers BitkHapsaTas i wting therame bipdinsismsars Sigiing or
no bindiBgN@:Tribvades AbrinATathakeip o s teifotha dy sine: BOMRRBYULR position for the
Bl SO t(ﬁéls%%l%ggbt chain van&%lée gion and/or a heavy chain variable =
sabilicy g e P RISSEHRST ST ) Rl SEOHIARD ook PR gips binding
when charsyedthericRhasime atiduetinichosipolylp efditificdoin priseRionehar iIalkkely to be

. (s). of QTL. In stillother embadiments, t jon polypeptide,
reaire g B ol B s aplyomat
percentmaftvcahsfa_mﬁfm,fﬂ@mm&s t@tﬁﬁgé mzmsiaime:k@’r_is anibeatien A0R
 functiofNOHE! ATYRA-AGdARANENGRIB MBI A BOL BRGNS N ING AN rding
~molecule, for example, a Reterofogous sequence or a homologous
positiongig fp E&Renihahern dereapes Hrandplafiratatoroituscibtpdndiog all 20 amino
acids), #nelpeg by aFamOtiRiieshien alad RUMAR8 Sl i AGLbAPHIRI8%ed to a
Tags are well known in the art. [0159] A 9TL fusion polypeptide can be
few amine 263861y methods known in the art, for example, synthetically or
[0156] recomigiaadidiatdypichinihe QTAideiom e ke tosnbidbisi W esian Bbeary, which
: de by preparing an essin olynucleotide encading them usin
imctuder e R RGeS AR By Lorher
includeprhitaoed byloitietiorsa sHah pusitiontkiemding lonlithg cdorpéssdtyn piaie library that is
. aChem) 154.[0 his.invention al rovides compasitio :
s R AL LS LA SR o
adjacenfj aREHY f5id Pagdiontaar Reciitsertsemhimet loaat $viidor more amino acids.

Randomization of adjacent amino acids may permit additional conformational flexibility in the

mutant CDR,?’ which may in turn, permit or facilitate the introduction of a larger number of
improving mﬁtatians“ The library may also comprise substitution at positions that did not show
improved aff:mity in the first round of screening,

[0157) ; The second library is screened or selected for library members with improved
and/or altereg%i binding affinity using any method known in the art, including screening using
BlAcore surface plasmmon resonance analysis, and selection using any method known in the art

for seiection,% includirng phage display, yeast display, and ribosome display.
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support (such as biotin or avidin). For simplicity, reference will be made
generally to 9TL or antibodies with the understanding that these methods
apply to any of the A(31.40 binding embodiments described herein.

woonjikgatien generally refers to linking these components as@gssied2729s
herein. The linking (which is generally fixing these components in

proximate association at least for administration) can be achieved in any
number of ways, For. example, a 44 WO 2006/036291 . .
101581 oy GRS 75 50 HPEREVR RS AT RRH P SEY RE SRS A0t freements

or regidasipasiliie autibodéadaphssE@SSES ar pubsitptbdds odpids|modnactiigontth

the other..For example, a nucleophjlic.group..such as ming or . .
e e D LGB PR o o oeous amino ackds
of the veaidbbnlikivoriEining grebpysuchSE QD Mihgdifisior dhaadidrtzlieest 40 amino

. i ) ini leay id n the
scids of Y AN SIV BLERT R AP, BELD SO (e L S
embodinpaiye irigsigepl prmidaihey videddhat spalyisercht deast AbovedBewt least about 15,
at least TRIGOHICAALAHIRRACHYS TIPS GURILARY3 QUSRS ARV ik TR b ariable

. Labels are known in the art which generally provide (either directly or
light chpjgiregay)shoaigriniSTsd 62 Nehe Rsrisol arsbopvienst nwptisiffodrast about 15, at

least abAREMT GRAANDACES tinak COBPRASHIORS)RNE dibus amptisnmap RRWAriable heavy
9TL, and, as this disclosur(@:makes clear, a%gor all of _the antibodies

chain region SPOBR FepildD deSetibdg werin A ARCHsraphadimmnbstndusipppolypeptide
compriflypighticlesrheatiaplénpdie sreffectodac titain[046891F heg o X 0hikBown in
' fion ibodies ar. polypeptides (including..pharmaceutical .
SEQ L o T P R RS i posppmce
comprilgindroorsnivetacIRydiof S ptidamatit hthee ampaitedeatfs thorfhaivetiorly Fdptide
-antj i ti C | A :
com st S O7E FUPHIHACE Of A0k, an o7L
fusion prefgiprPpleigaesdnarubieth atieeilieeandsmatharsragueadd sequeneete which it

is not atEbHEBIS thPIBYSR B RDRlOFAeS ARG 10T RIS SHPNR TS A AZDEIME S logous
disease; (d) improves _cognitive function. The antibodies and golypeptldes

SeqUengR R HE ST/ Afay FERRIBI DY TRl WaRgsRARS Inflidex SH 3R, Apfdimited to
a "tag" GAEAROSITONT G WYEINiInE. d0 A6 SaUsEISiasieanths wpacceptable

s S e S e e et e
examplehsymijingcaliygraeticorebonatige Soaiale et €0 Wilitsobipodenouwrittiis invention are
made L B B L S B Bt
describﬂdéaﬁgimgi@thﬁagﬁen@iy@lm be prepared by other means known in the art, including,
for example, i’chemical synthesis,

[0160] This invention also provides compositions comprising 9TL antibodies or
polypepﬁdeé%conjugated (for example, linked) to an agent that facilitate coupling 1o a solid
support (suclé as biotin or avidin), For simplicity, reference will be made generally to 9TL or
antibodies w1th the understanding that these methods apply to any of the AB;.4 binding
embcdimenté described herein. Conjugation generally refers to linking these components as
described hetein. The linking (which is generally fixing these components in proximate

association at least for administration) can be achieved in any number of ways. For example, a
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removing aniyloid plaques in the brain and improving cognitive function

with significantly less microhemorrhage than the intact antibody in an

animal model for Alzheimer's disease. [0164] As used herein, an antibody
was sapalypeptide having an "impaired effector function” (useglcr/usz00s/027295

interchangeably with "immunologically inert" or "partially immunologically

45 WO 2006/036291 PCT/US2005/027295 inert") refers to antibodies or

polypeptides that do not have any effector function or have reduced

direct rg@qﬁmy ERRIR MCE T EHE &0 PRtiRRRD s Wé@@ﬁﬁb B@ysgpses a substituent
capabldOtyeRRtgaMa I ar WHPeifigde0n AUl K OsFHHNE 6R A @ Amino or
region), e.g., having no actjvity or reduced activity in any one or more of
suiﬂiyclwg TP PR RAY & FABREEMRB RSACERE i Aredf KL 6P EiniAgTgup: Such as an
anhydrRRthosaeepande - eathnaediaiedreyptonieitnitdRGeddanehaDetingting., a
.. .microglia. The effector function activity may be reduced by about any of

halide) Rihe 05T 3006, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99%, and

[0161] 100%. Kknsotiteémbodinentsddhe thirihoelythindsdy lelipthednayddiabeling agent
eptide withut trigaering significant complement dependent lysis, qr cell

e e b O O PR SIS £y

others itelphuthendarbeant. réglmismaykhewn atifie cagrwiriglapsaambermovadsr(either

direct] ed 8 éﬂg;’ltgs i |ty to_c_ertain Fc receptors, such as FcyRI, F_cyR.i!,
Hree );ndi}gr chy l1l. For simplicity, reference will be made to antibadies with

[0162] the undersiaventignitic BrAPdarrRRRPEiRnaIBIpliv PR Rheptidea el
mmpoaﬂmﬁ?&ngié%mﬁéﬁl%jﬁ%ahsy Seausnces ohiFaaiains,Af MRNRRIAYG] or all of

Interest; 5th ed. Public Hea ervice, National Institutes of Healthy,

the antiBagiessmd/qnolisatifss dexttedhgieite which amino acid residue(s) of

SRsREdeqnbogics and polypent g mpaired - {unct
[0163] made ariiessctypdsodftimnithedias ansdspiboidis (61 falyireptides (including
embadiments, the antibody.that spegifically binds. to t 3. peptid .
phar ) R O ey b o
a beta-fomdtiskpephidetradipeh aiatsrsiiiregiontieay Aaventdbordity outpebimgptides are
furtherSRAHEREE 13 B EEHE@E{'&W gy ?&@Wﬁ’[&%h@%c&%&ﬁ@_s@@g suppresses

sequence of a naturally occurring heavy chain constant region is mutated,

formation of g ipridagers ubsHRITRSH Theshirss araioidlanurs RrRerdlisthee) treats,

preven%ff%@foﬁdf&@@!é 8f thaconalibihd 69 IRHSHRA BG4S0 Enproves cognitive
embaodiments, the N-glycosylation of hg Fe region of a heavy,

. aiments, | chain
functiogoridia ARFEGILT ARLPAINBBELH AL E B=MayBE FaMbY Sl afpty profile,
for exa@ipha flialbonwbsitehy tieheifseiaidudotioneithestnsicantt oiancteptable levels or

have « (RS0 9106 n Seme CPOSRENs, e £LBSISr MOSIRRR tesler
hemorrhage); meningoencephalitis (including changing mmagnetic resonance scan); elevated white
blood count fn cerebral spinal fluid; central nervous system inflammation. As shown in Example
4, an anti—Aﬁi antibody having N-linked glycosylation removed in the Fc region was effective in
removing amiyloid plaques in the brain and improving cognitive function with significantly less
Hﬁcrohemozrihage than the intact antibody in an animal rmodel for Alzheimer's disease.

[0164] As used herein, an antibody or a polypeptide having an "impaired effector

function" (us?d interchangeably with "immunologically inert" or "partially immunologically
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glycosylation of the Fe region (e.g., in the CH 2 domain of IgG) of the
anti-A(3 peptide. In some embodiments, N-glycosylation of the Fe region
is removed by mutating the glycosylated amino acid residue or flanking

weSisliiasdhat are part of the glycosylation recognition sequepgeg i o2729s
constant region. The tripeptide sequences asparagine-X-serine (N-X-S),

asparagine-X-threonine 46 WO 2006/036291 PCT/US2005/027295
(N-X- T) and asparagine-X- cystelneéN -X-C), where X is any amino acid

inert") EeferpiCratRaicy arhlyPeRBRm R aebbﬁe@éwreé Frsypm dRRCheR e reduced

actmqoéﬁlaetﬁaﬂib@hwmwom@woto(ﬁm@mar opp@ypkﬁu%e having an
tide

yco Iatlo utatin of the amino acid In the tri
modgléf?i e ACPEEENT FOTs & YRR e activity
in any m@mplﬁré\b@tyeds&lﬁmg siferNZahglkbinplametgedbt-tGasT)ystitulating

tedto A D H. S T logy 143:
e PR b RO A A o v
functm(il@@ﬁf)t}rtdmshwedune@bMeﬁomhanﬁufﬁ@%l@G%aﬁﬂ%g@Bﬁwﬁﬁ%ub@%utfm, 80%,
909%, 9954198029 W%b@'”xdi‘émé’r %]@i%l&gl 2 aB}I IE'ES% '%waa os?%o%%gé’?‘ peptide

not actlvate comp ement wit |ty C mp etely
withouhie geentatisaificed awarlen ¢ok dgmdmtémme @m@bmﬁdemﬁ dhetrntio o f the

target, %Qéxamgteeﬁ{mo;é@sptgﬁmwéﬂ%mﬁewmwaﬁrﬁaﬁarﬂ&oﬁm@ﬁox

V, W, Y. In'some embodiments
mutategig B SEREHGA Binsinmeiniy oeritaieBs T80mmieatesel as FoyRT, FoyR1I,

and/or FOPRRTVaTie SURSHILIGE IR SAmEeTRadina B e Wé&&%@&fﬁﬁ@ﬁag that

tl’l ep tide sequences Is mutated to prollne In some embodiments

embodﬁmﬁmwé%qoﬁ@m ihaokipepsifss. SBHUswdesing mistare abat B, &, Be@enpes, of
Proteirk of IfYmbhologfeaRntdc i sth K3 SRPR.STRRR! g@ﬁﬁéé mﬁléﬁﬁ NAs@eidsk oﬁiealthy,

the_tri e tlde sequences is mutated to A, D L, M, N

Q,
Bethesglg, {yic %9 )is S5eAduicaitdrel %aﬁﬁwﬁ%ﬁdl%s?rpfﬁéetﬁ%ﬁmegm (e.g.,
of an Ig&%ﬁb@&ﬁ) igrdnidatachioniiakddE The ﬁmﬁeﬂm§nﬁay|\ﬂe ¥scid, 6 Fep¥oilldst¥pe of

.. Jnsom odiments in Cld followi he tri tlde |s nut ted
entibody) g TeCHT SR BRI, s THENTE i AR e SR S L fopg s can
be madmnmsedt@myﬁmtlbaﬂ;e{wdhmlhbgIyCOS|dase F as described in Example

3, ehd I [ osid s
0168 e B e S, O BRI e A et
compriprpadiery thelnnabeay issiosdipNins aykitpdeffonserciuotint g Yhosyriorhain
constanw{%gﬁh%% NALL S, y&%@%ﬁlﬁ%@e@?@@ vighe711R ﬁﬁﬂéeembodlments the

adiments, amino acid residué interacting with oligosaccharide

amino aid SHAPRGIRE NEHTRILE PRRBHEBeATIFE 4B SeRsHIF R PTIdS ualed be2-, by

amino i@ﬂ%@iﬂﬁ!&ﬂ afipity-tandrey Blidhion e%ﬁéfﬁﬂ? ﬂf?&%eﬁ%%ﬁ%@fm constant

an 1gG3 may be ted, See d et Immunolo
region i§ g;}p&%gg% égﬁ%ﬁg c{%nents gmosyfjl tion of the k¢ reggxsén of a heavy chain

constant regibn may also be changed e.g., may be removed completely or partially, whereby the
effector function of the constant region is impaired.

[6166] In some embodiments, the effector function is impaired by removing N~
glycosylatior; of the Fc region (e.g., in the CH 2 domain of Ig() of the anti-AB peptide. In some
embodiments;, N-glycosylation of the Fc region is removed by mutating the glycosylaied amino
acid residue cé:nr flanking residues that are part of the glycosylation recognition sequence ira the

constant region. The tripeptide sequences asparagine-X-serine (N-X-3), asparagine-X-threoning
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[0168] In some embodiments, the effector function is impaired by
modifying regions such as 233-236, 297, and/or 327-331 of human IgG
as described in PCT WO 99/58572 and Armour et al., Molecular

winrmanaigy 40: 585-593 (2003); Reddy et al., J. Immunology-taiszeos/e27295
164:1925-1933 (2000). Antibodies described in PCT WO 99/58572 and
Armour et al. comprise, in addition to a 47 WO 2006/036291 PCT/US200
5/0 2,7 295 binding domain directed at the target molecule, an effector

(N-X-Ty apeAsPREREG- SncaRHms Geid-Seqtheeess EmRARaNg %Wﬁfa%é?goﬂ&‘&l pre the
recogmﬁb@@éh@ézﬁ:@%f@@ﬁ@ffﬁﬁi@@éﬁléﬁmd @fﬁtﬁ@@gtﬁ%lﬁo&&@\ty tﬁl@%ﬁ})aragme side
antihodies are capable of binding the target molecule without

s 45 RGP e R A BB AT RS S P etgifes i the

constantlegtioetydsidafain Egﬂgbgeﬁldﬂadsty@e Mmdnpienﬁ;gmemﬁﬁﬁmr demas7hdsunan
a,reduced affinity for Fey IIa [, In SQ eemb d|

1gG1 m%ﬁée en%cﬁag%mé#elstgajga 1e°0 épe |caefﬁ/y§0cf Ing chn LGt %II 5

2601 (I?B@samiéagfprw&gabaémmn!qgmnéﬂewéﬁﬂsi?e?ﬁéwﬁ&}n Wdafmmorted

that huﬁgﬂ%ﬁ m&%@ cﬁp M&%&M%adﬁﬁ ﬁ&t %9 %S{%?ﬁggg%% to the

manner are particularly suitable for use in chroni¢ ant
humen ffrefipyiddavoiddtifiamenaplmantivothéi advadieerebitit nsmlateiy lost for IzG1

and dra&%*é%ﬁé’%@}e?s’é P T RDYo AL %%@dﬁﬂ%ﬂ%d'@{l?&ﬁﬁng‘&%‘ﬁ{ Al eptide

constarit region of the “antibody is a.human heavy chain 1gGl with any

sequengppisaNgieag %%ﬁ@ﬁé’fﬁnfh}m&@%@lﬁo%@%émg‘ﬂ; B)Q, R S T, V,

W, Y. %%%ﬁtg%ﬁg%%% %ﬁf@gg&fﬁ&%@@@@ﬁa&%s ¥ mutated to a

conseryahyapEbsfSingc Byompembofip et (5o prinn it Xoadhayinsaidsgyences is
mutateMidpBRE6 daleied: S)RATRR34h2ADABBABSA3EE @ipeptide sequences is

s o b o, e e AT A g

acid T théhantipadidéssegnemenhmatayednain | PGR, Wi, Helfdlduyikg mmaﬂoﬁs’v W, Y.
In soméa‘gxgg 0‘3’31 L 305%%%0%@%}115 a é) ?‘5@% é?reﬁl S 1§a hﬂn

constan reg |(’)n of the anti an he aln Wlﬁ‘l an ‘0

H 1, Klﬁemﬁmﬁn@rﬁutﬁt@héﬁ’ EQB@FQ@KL@QW}!@ mmwg@zm@mmthe
mpepn%&%éfet@% F%ﬁ&a%%%%é&%ﬁ@%ﬁ?é@@&%% %glcgﬁéaﬁ% region is

228E235. [01691 The constant region of the anfibodies may also be

removq%%ﬁ?ﬁw@@ Jancbasiireheasidaril asleseied nfpmnle srdngligosidase F1,
endogiﬁﬁéy@ém@fég&gwé&@@uwplLaw'eggta.}eégms@fme RénRmapenenicabylation may

Iement m be reduced muta |no acid reS|du
also beggh Vi Ve@’i% fing PR "‘hf’? 5%&51%&%’#@%
anhtrmﬂeammaﬁm@may@om@wt D270 K322 P329 P331 ofhuman

IgG1:s nlflcant reduced the abl|l of th ant bod to bi
10167] actlvat:ﬁlg comp e??ngdr?{’l lué%’r RUrne g&?ﬂ) &IP{ g‘fv Ir%ﬂo ‘;‘%%S%%

attached to the N-glvcosylation site of the constant region is mutated to reduce bmdmg afﬁmty to
FeyRIL For e},ample, F241, V264, D265 of human 1gG3 may be mutated. See, Lund etal, J
Immunology 157:4963-4969 (1996). '

{0168} In some embodiments, the effector function is impaired by modifying regions such
as 233-236, 2;97, and/or 327-331 of human IgG as described in PCT WO 99/58572 and Armo-ur et
al., Molecu!cfr Immunology 40: 585-593 (2003); Reddy et al., J. Immunology 164:1925-1933
(2000). Anti;bodies described in PCT WO 99/58572 and Armour et al. comprise, in additionto a
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residues E318, K320, and K322. Idusogie et al., J Immunology

164:4178-4184 (2000); Duncan et al., Nature:322: 738-740 (1988).

[01701 C1qg binding motif E318, K320, and K322 identified for murine
wigGidbrissbelieved to be common for other antibody isotypescpuiReais 057295

al., Nature 322: 738-740 (1988). Clq 48 WO 2006/036291

PCT/US2005/027295 binding activity for IgG2b can be abolished by

.. replacing any one of the three specified residues with a residue having an
bin n&iﬁﬁﬁ%ﬁ}é&@?ﬁﬁ&ﬁf&r@twi@%%ﬁﬁww Romein bavingy aamine gride

sequenBRQUBHISERTIH HBEEIIYoNH AlRoid aPeliah (A RINdIRG . 1615 BlaRPA8SIRIBI D obulin
use other alkyl-substituted non-ionic residues, such as Gly, lle, Len, or

heavy qpano Lhgenatithadice HiapaRls ofchinsties the Brest malorvl aHtherdTigeering

signifiqice aipiiycandeptibient e, rasicles:ilAcd deiaahisbr e (hinding. sbine

addition, it%i%also be possible to use such polar_non-ignic residues as Ser,
e

embodippgnis,fhe eliecrdamnmbe srrdursdaliy Sid sl sigRbpers FndHbr n
some ctabaditisht€ g dutting: Activitd.is[CbdbleTdTe poyERIOR BisgiRF PR Snd/or FoyRITb,
These %Qtibqldi?ﬁhavig impaired %ffector unction wherein the antibody has a
modisa irlf'a%e 35|5 RSHA YRR A BRI TIPS P& eptors
immunoghvHséimieduatke by ddifiding thatindesegidifiedan figidretalkr ddpaticularly
. 173:1483:149 : Hezareh.et al., J. Vjrol. 75;12161-12168 .
suitabl 188 e B S SR O ket RS SO el Lo W s ot (o
convengiminirativ dysltuay minsppmuidibontdeltdga Thehaiodifisthrhiregéon of the
antibod PR SRR/I368 FRIIRIGICPGLIE IR ARV R OM A aIDOLY;8b3 31 1o
ifferent antibody

class or subclass from that of the CHI domadin. For

G327533@Aple Ahe2dah3etide A WGB3 BRE141338 Witk sScinjetash De
Ezz3L%mm¢@gﬁmgw@mgp4qmﬁ%§§49%$c@lmﬁ_i&sz@yv.&ét%p%ht{%y, thte new
nge reaion may comprise part or a natural ninge or a repeating unit in

D233V oA S NS U W GHie Bl S A F AP AT AbiBh a3 o
P233VSh4ne 8HH3008080ES 3thantbdy N 41ng @ 2%uie iy atteieshiioCRiyexting SNen

or, mgre cysteine residues into.a neutral residue, . sugh as alanine, or by
s o CTAB DA FRAULCRED £ e R POSR R Err g dhain 162
with thiNfpBo67Tg4aBta Bush /el fdne 888 ¢3%ied butwsingdmdiacognigedceayy chain

[ i ; ' i ing.teechni s.and as
consaf S A SR YA 7, SRR S
mutatignsphida3ARd 4L33%134 tediA? ¥RAM Eonsidnbrifi dalpladint iz d3s to

P233velipciasiunation gnay alsebaused for the methods described herein. In
some embodiments, the poI}gpeptide comprises a sequence derived from

101691 antibodfhe PRnEPM R AELRS AIRORICP 818 AlstrbednvndiBRidimmetfisomploment

activatip@lypepéieiensi d eiivaderenm aoingies dopaimantiardshaibipdntimanAid C1
ol ti&ie. Sirl le domain antébodcl%s can be generated using .

component of complement may be reduced by mutating amino acid residues in the constant

region in a Ci binding motif (¢.g., Clq binding motif). It has been reported that Ala mutation for

each of D270, K322, P329, P331 of human IgG1 significantly reduced the ability of the antibody

to bind to Cl and activating complement. For murine 1gG2b, Clg binding motif constitutes

residues EBIB, K320, and K322. Idusogie et al., J. Immunology 164:4178-4184 (2000); Duncan

et al., Nature 322: 738-740 (1988).

[6176] Clq binding motif E318, K320, and K322 identified for murine IgG2b is believed

to be commo;n for other antibody isotypes. Duncan et al., Nature 322: 738-740 (1988). Ciq
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methods known in the art. Omidfar et al., Tumour Biol. 25:296-305 (2004);
Herring et al., Trends in Biotechnology 21:484-489 (2003). [0173] In

some embodiments, the antibody or polypeptide is not a F(ab")2 fragment.

wo 28mm&sembodiments, the antibody or polypeptide is not afeainfsagaentss
In some embodiments, 49 WO 2006/036291 PCT/US2005/027295 the
antibody or polypeptide is not a single chain antibody scFv. In some
.. embodiments, the antibody or polypeptide is a PEGylated F(ab")2 ,
bindingrasg g priFESamErs ﬁm@zﬂm@?@zytr@l&ﬁw 8%%{9%%%8%%%9%“ residucs

with a r@ﬁlﬁﬁ’ Eéﬁc?zé:@biﬂa@@%@(; lﬂbtédi f\ﬁﬁﬁlﬁuﬂl ih@b@difﬁleﬁﬁcﬁaﬁlahﬁg ﬁdVrﬁoéers]sary to
polypeptide js a PE ted single.chajn antihody. scFy. [0174] Other

replace e R e @ A T WA o P BRIt G BRAR MR o ter
alkyl-sdbgitaedmey-Risie haidsey sioll 45OAntkodias antl giptypephidesmaiitinon-polar

.. modified.constant ions can be tested in.pne._or more assays to .
resicuoq g i 15, T PP R P e G o S ANad e avolish Cla
bindingtdnmbﬁst_mxihgsaiﬁtbbnjyoﬁiﬁieemwphh@_hbiﬁw@@mﬁera&idm 8er, Thr, Cys,
and M f:‘{)r%?gc%tbp g‘%‘éﬁe%%t%ﬁ%f RS 12 hing.samplament ClEASHER Sy

or'exam e receptors on microglia), or altered hinge region can be

[0171] assessErt intngtivrealssspypyidiscioiberinsreaving iwanaiatipenrdestpngherein

- ST | :
oS R AT, SRRy .

be moduiaieg by modiirdRsibic AETREIGRity FEISA Beda Kipod Byl (b1 éf4A-4Me
(1991);%@&@%&r@fﬂt.?{tw?ngml@y6ba&sss%%aﬂy1tﬁﬂ§%ﬁwbﬁ@fﬁ§wmmﬁam@»
IS 4 PO onal antiboay. In some embodiments antino | .
59720, e S S B S B SR e  REmagied
hinge réntibady. donsnise erobpiitaanise theiandiaddd iSen ehiaeito dnoibdfizrdnt

\ ome embodjments, the antibody.is a humaniz Nt In .
entioody R TR AR A TR Lo Pl IR e S PG Homein ccHD)

of a clasd. gl Ritdodateh b2511R57d60 {19GR)Birgelfli dess Ighdrmtibady. Alternatively,
[ [ : i . -
R T R R
in the repapbindinerhfiommuniais) biags resden. diysoma smbodinenty, Begigiyipl hinge
region %M§§gn@@§écﬁ%&7ﬂi&% veaelReidudy] hReRHERHACIES ARt as
. fragments of the enzymatic cleavage . products of aipyloid prec rs% €77 435
alanine;op By SORGH XS MHRD DA PR R RS R AR SYSTR P AGTHERTS ﬁf%{‘gﬁ 9g:677:425.

Such aif3fehe af A31ABoRNdine pidesopdiiell pretdinphatectwitnd/arieksbiyndeastic

. of amino acids at,the N-te[érrﬁ1 us.or the C-terminus of A(3146, A(31-42, or
engm%%é IR AL AR %‘{%éd herein is
[6172] i Polypeptides that specifically bind to an A peptide and fused to a heavy chain

constant r&gipn having impaired effector function may also be used for the methods described
herein. In soime embodiments, the polypeptide comprises a sequence derived from antibody 9TL
or its Va:ria,nté shown in Table 3. In some embodiments, the polypeptide is derived from a single
domain antibiody that binds to an AB peptide. Single domain antibodies can be generated using
methods known in the art. Omidfar et al., Tumour Biol, 25:296-305 (2004); Herring et al., Trends
in Biotechnology 21:484-489 (2003).

[6173] In some embodiments, the antibody or polypeptide is not a F(ab"), fragment. In

some embodi;ments, the antibody or polypeptide is not-a Fab fragment. In some embodiments,
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based on the numbering for A[31-43 (SEQ ID NO: 17). [0178] In some
embodiments, the antibody or polypeptide specifically binds to an epitope
within residues 1-16 of A[3 peptide. In some embodiments, the antibody or
waplypepdige specifically binds to an epitope within residues 46rA& afoAd37295
peptide. In some embodiments, the 50 WO 2006/036291
PCT/US2005/027295 antibody or polypeptide specifically binds to an
epitope wijthin residues 28-40 of A[31-40 peptide. In some embgdiments,
the an SéﬂfiB@@@Pﬂ&ﬁﬁ@ﬁﬁ&&l&}%ﬁﬁ&ﬂﬂﬁ%ﬂ%ﬁg an'BRBISERHRRTments, the
antibodie6idisdHaRide iebMBG4Ripe plige), fagame crbodinantsdine: ap! e Ayttiody or

olypeptide, specifically binds to an epitope within residues 2 -43%I e
polypef et e LG ART s L Oh eTBa BRSSP SpRapeptide i o
PEGyl=pesifighlshbimdsttoodp #3/peptide without binding to full-length amyloid

precur rotei PP). In some embodiments, th itfd or the .,
0174] D0 o e SRS SRR R 8 SRR movm n e
art mayomndihg geethe soluble form. In some embodiments, the antibody or the

fo175] PolyPeptide sRecHicallyNingsdq %%%B&?ﬂ%&%&ﬂ&é&@%%ﬂ%%@@%&@d‘% one

the aggregated form. In"some embodiments, the antibody or the
or morgatyhsaGEatpreilialviniasties ustivagedine drbiplogialasiitiz sompered to
the sm%%%ﬁ&a' 0eki S thab RINGd AN RHOUSIRISRANREE DR pOf i3 aHR KAMWed Fe

in the art, for example, antibodies that bind to amyloid beta-derived

region {piipdinempleinent oA B CE TP Ha R HAE iR d S RIS ShTisHIE i P pltered
hinge rélgipA%SHn WQOHHAGIE tHessBRliNRs20NSHR 4 £ 80T A SvyPistreDinized

assey. B O o o S R st R My o
al., 1. TehaindSEQ 6B M52 933 PYISohipst 2QT87erb65-DEmaanity 70:5177-5184
(2002) 2004/0087777), and/or one, two, or three CDRs from the 3D6

immunoglobulin heavy chain (SEQ ID NO:4 in U.S. Pub. Nos.
[0176] 2003/0ke8ue6swbodionE88h7 PMbid s triepenibesdimeintds, thbctamgipjdaeptide

is apol?@i%?ﬁ@ﬂqgo MRISGIANAANE RS AY SRAIMEHIA% AR R8s A9 Ui oE Qn some
D NO:8in U.S. Pub. No. 2003/0165496 and a’variable light chain region

embodiacais BFRAHPSES IDWBIRRTS: PURGEPO0dTRE4Y6 A ibedids 2

chimezmmh asiyenssdhe @%ﬂﬁﬂg@ésﬁ%%ﬁ@ﬂdﬁ i@%ﬁﬁﬂ}%@&s' bad\@fﬂ@laN iale haavyme
C ainr IoNn as e,t orth In . In Y. up. (0]

embodigis SRR 4° T TOAT PG SB81SrE s 5P A SEEHIHE:

25:1251-62r(1998);Bitpe bkt <200 HDLGEAD Exprersmeecd Tibochiog N 52 Hoc2amiibeady. In
or. polypeptide comprises pne, two, ar, three CDRs from, the 10D

some oiHRAHRER U2 SRS R s KRS (BRSO does no

activato DB I6549E; HRE0480687T 7 Rprandior ore k2 LHHES CEI<IOR).

[0177] tzhoeoé?o% g%%h%}gﬂ“,okﬂ U ARV AN AR R IRNG THGHL HoPrfatPe N g
products of ainyioid pre’cursor protein. For example, AP peptide includes any fragments of AB;.

405 APz, OF ?;A,S}_@ ; and peptides which are truncated with various number of amino acids at the
N-terminus or the C-terminus of AP0, APiaz, or APigs. Amino acid nombering used herein is
based on the humbering for AB1-43 (SEQ ID NO:17).

[¢178] in some embodiments, the antibody or polypeptide specifically binds to an epitope
within residuies 1-16 of AP peptide. In some embodiments, the antibody or polypeptide
specifically bf;inds to an epitope within residues 16-28 of AB peptide. In some embodiments, the
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2004/008777;7). [01801 ; In some embodiments, the antibody or
polypeptide specifically binds to an epitope within residues 33-40 of
Af3140. In some embodiments, the antibody or polypeptide specifically

wandestasenepitope on Af31.40 that includes amino acid 35-4P SR8 7295
embodiments, the antibody 51 WO 2006/036291 PCT/US2005/027295 or

polypeptide specifically binds to an epitope on Af3140 that includes amino

ts, th tib | ti .
i A0, RIS, U bt OOVDSDIE, o et
In somapnlﬁmrd&zﬁexhﬁs,skhmm‘ehoﬂ@@mb@a@&apﬂhﬁdyl&tpﬁ&pﬁpﬁiﬁ@ﬁg&:&ﬁﬁhﬂy
T S T

i Sorfie € S ANt oyorpoypepl eis
binds tantilspigrorvdthulyesidiice Sidd i Bom @Ptidde doripet emh@nﬁ:mmnhe antibody

titivel bits, binding,of
o oy A e R AR Y R
precurspy SEEEnd DY fRateme Qﬁ@%ﬂ@@%fﬁ@ﬁ@ﬂb@ﬁﬂb@d?@@&@ﬁ@ﬁdﬁﬁmrﬁcaﬂy
binds tFfd éé@(%ﬂ@&é@ﬁﬁ%@%d%ﬁfb&tﬂﬁ%ﬁi@%%@é&'ﬁ%@f&%@%ﬁ@ 680 nts,

peptides of the invention may vary, and need not be (but can be) a

the anfhaRu et AR BRI G Cdnipli SIS TErE ARoeiibetbinding to

the aggheined Tie: binding Adfiibnialehe, aniRebies,adHRYBSR %Qﬁé Hethfcall bmds to
3i40, gr A(3149 can be about 0.10 to about O.

|nvent|o to AtSCiL A
bott giRiEE0 g P8 LTS St ench B RD 6 3 Ml 92 ARTAtcd Form
of AP sekeembailinaents: txamilingiabintistahedtpit] Al ot B e BOSRikible

. bout.1 0 a t40 reat 4
igands B R o SRR bl DN U5
Pub. N@2064/GhG885: BribbBubnidat80t4e0iniag affinity is Iess than about 10

nM, ab about 7
o191 0 S 00 AN P e
CDRs o g 3%GW%%MB@*MW%&M%M Iéﬁoﬁued\{w about

2003/07@5@%; BRI BRRM7ADAHE RO M w@@%%@%ﬁr@?%ﬁ@&&%@mﬂh&@ lobulin
In some embodiments, the blndlgg ﬁg@?fg@ about 10 nM. In other

heavy %Béﬁﬁﬁe%\‘% Bitthg ‘é}'ﬁlwﬂ’ﬁ €0 DSOS B 1EED tasome
embodiahai, @%@M]bé@?&)i%ﬂ@%ﬁi&%ﬁ%@i%ﬁaﬁwmu& LhbimMgiesadbatorth in

550 1 QB v, D CAheC b e ARG SRR I ekt o

SEQ IDM¥A:abolLS Abb. FooBies Attisdindntmeerhingingeatiity infitedhan

polypeﬂgé%uéoé%ﬁséﬁf%ﬁe EFHQ r‘ﬁ,nhenés r%gn%'sp '{1 o f|n| §y bOI 1n|\€]%r Pub.

not er e |n |nga eSS

No. 20Q16Le B 20 orviesabin digliisbainoqgion A seh fotiein SHQJBINENTY, ninéT S. Pub.
No. 208inABeu o8Iy QMR RLA0 1 A5y BPRUL B AL AOMBRYE or
three CDRs from the 10D5 immunoglobulin light chain (SEQ ID NO:14 in U.S. Pub. Nos.
2003/{)1654956, or 2004/0087777), and/or one, two, or three CDRs from the 10D3
immunoglobéilin heavy chain (SEQ ID NO:16 in U.S. Pub, Nos. 2003/0165496, or
2004/0087777).

[¢180] In some embodiments, the antibody or polypeptide specifically binds to an epitope

within residqés 33-40 of Af140. In some embodiments, the antibody or polypeptide specifically

binds to an eﬁnitope on APy that includes amino acid 35-40. In some embodiments, the antibody
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900 pM, about 800 pM, about 700 pM, about 600 pM, about 500 pM,
about 400 pM, about 300 pM, about 200 pM, about 150 pM, about 100
pM, about 90 pM, about 80 pM, about 70 pM, about 60 pM about 50 pM,

wabguat A8 pivl, about 30 pM, about 10 pM to any of about 2 pid;BHeuEsR27295
pM, about 10 pM, about 15 pM, about 20 pM, or about 40 pM. In some
embodiments, the 52 WO 2006/036291 PCT1US2005/027295 binding

ffinity is any. of ut 10 nM, about 5 nM, about 1 nM, about 900 pM
or bo SN A PR BoL 6 B ABLEPBED AL KB BMATBEAP RS 1, nsome
emboaiioent3 M@Mtihmﬁ%ﬂﬂ&wgiﬂb @g%citﬁﬁiggﬂaiﬁﬁ%ﬁ ta%ﬂ%il&é\ﬂe @E 8%1'\%9@&4 includes
. t a out , abguit ,,about 40 pM,; )
i B o B e s BT BB SRy binds o
AP 1.staibdaes 2@iheatioat!s bkl @Bt dGmNbr atfius 1 mpMnabaibaneMs, the antibody
.40, r r than ut. 40 pM. [0182] Methods. of [
o o e P H S reocd
herenPo 1[33}3@9 mpb@iqiﬁ@w@gsﬁysmﬁ}lapt}}a legdytpeg@dgrm_mgwi{ﬁ&behm@ts binding of
antib@tﬁﬁ;'Wﬂ'ﬁﬁ@&%ﬁ%@@ﬁ&%@ﬁﬁ?&ﬁ%ﬂ%%ﬁﬁgt ) o frtxe%%aae!lgmbodiments
overlapping epitopes or on€ antibody competitively inhi itd blndslng 0 ’
the anfibadesantiBaHbod Prbadatrsibet e 8 WA 24 0378@% in the art.

[0181]ypicallyrRatigenisdmmebibzesomn i -walbeloie AR e Ab NN fon may
unlabeled antibodies to;block the binding of labeled antibodies is _
W%RTE;% ' B?@SMW&EA&W@HH% Vebin petaRgs dsdhy SHrariaYcaRbudments

descﬂhbd&%lfm&? Hﬁ&ﬂ(}ﬁﬂ&?%ﬁfﬂ%ﬁéf ﬂs@%ﬂﬂi?ﬁe@@ﬂgpﬂé}ﬁ%% s dhale invelnt_iém to AB;.

pecliicajly bin to can be scree r_erricacy In removing amyiol

o A G R L 8 SR R P ant abou

0.18 toxabmpl€. Zhtibbdiesonpelypeitides rtimybhelagraifisteredbowrn aMmdbut 5 pM,
VIRG: i \ Various-animal models.for Alzhej '

sbout SN QUCIS 13 TAT. RAICIORN HBOG N 8 Bt AOSAT AL, g ome

emboéﬁaeamm@eb&mmm@@b@m@hamaa%mbnp@hit;ammmdnbodimems, the

bindifiGEAGNG RANAIAN ARAMIFRANCBANAR BALISSIRS UBING BENA Rour 800 piv,

known in the art and described in detail i’ Example 2.

- about 788 nih shaw: QN edlkebew 509 W rbae 498 Bl sbaSOPDa phaniRYLRM, about
150 pR,albodt m@maammm%mmgﬁmﬁwﬂw %@rﬂ,d@o%uvggém, aBaLnestLM,
son USRI i S Provtes gt povmuckoidsncodng.
- oM. Tootiprsingdtisnpolythpbieisgquinte ssatdhtatigiioahainandieean aBaiR 50 M,
less th ria %Igt rl?%icﬁﬂ)f', ?egg%ra]xia%b%igtufg Glgl\/f,l TQSQ’ CE% &R‘i@o" ISJ\/E ?clalsss than about 250 nM,
less than abo:ilt 300 nM, or less than about 1000 nM. In other embodiments, the binding affinity
is less than afaout 5 nM. In other embodiments, the binding affinity is less than about 1 nM, In
other embodfments, the binding affinity is about 0.1 nM or about 0.07 nM. In other
embodiments, the binding affinity is less than about 0.1 nM or less than about 0.07 oM. In other
embodiments;, the binding affinity is from any of about 10 nM, about 5 nM, about 1 aM, about
900 pM, abm:.tt 800 pM, about 700 pM, about 600 plV, about 500 pM, about 400 pM, about 300
pM, about 200 pM, about 150 pM, about 100 pM, about 90 pM, about 80 pM, about 70 pM,
about 60 pM, about 50 pM, about 40 pM, about 30 pM, about 10 pM to any of about 2 pM, about
5 pM, about 10 pM, about 15 pM, about 20 pM, or about 40 pM. In some embodiments, the
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comprising the polynucleotide. [0186] Accordingly, the invention provides
polynucleotides (or compositions, including pharmaceutical
compositions), comprising polynucleotides encoding any of the following:

W@ 20080¥¥6912006/036291 PCT/US2005/027295 antibody 9 The@fitSons/027295
variants shown in Table 3; (b) a fragment or a region of antibody 9TL or its
variants shown in Table 3; (c) a light chain of antibody 9TL or its variants

. ... shawn in Table 3; (d) a _heavy chain qof antibody 9TL or its yariants shown

binding SIS 3 B3 O BOGPIOrE et MO A< NG ULV ARERSH GO0 P,

bout 700eply, abain 66@pIMAUyE BOOPMS atiartd ghavebdnt BabIeN; (Hane0®@pM, about
ore S). (ong, two, three, four, five or Si ) fangﬁo 9TL o

150 oV R LS B A RO h By Ao poou 50 P

about 44ntibhcp &R L3N bMC Bt 3 Grole. the sidhothhaimbb dmtod yhe Bindmigsffinity is about
ariants. shown in, fakl .G‘iﬂr%eCR he light, chain of antibo

20, ARSI D38 o T B0 i O B R & AR choue

40 pM.of antibody 9TL or its variants shown in Table 3; (k) three CDRs from the

{0182 light Ch%ﬁi&%&%ﬁﬁa@ﬁ%&ﬁ%&i@&ﬁ@ﬁé{%ﬁﬁﬁ&s AAHOORY S 0f 51

_ variants shown in Table 3; and (1) an antibody comprising any one of (b)

describggbdiggeitk). In some embodiments, the polynucleotide comprises either or

[0183] both of thempehicieaidess) shown i RERMB-NR:R RS ERIFDNOH the

[0187].In another aspect, the invention provides polynucleotides encoding
same oS By oS HHEHS L AR AHR Gty Y BRI P BPRF BTy S tRIEECY
competiigsefibpthibarchmdiughmmantbegliosdans the papidcrbayiRgimnpailedwn in the
effector function. Polynugcleqtides can.be made by procedures kn i
YRS T RBE S ne TR R e L
antibodf{ssch hbelhaimaiiegtiCidbeehpatitdins)icorprisidg Gmnebthiebels for such

competgcg%?Eigé&gsﬁgr%sré’éi%d{?é’ FIRLRN, B,30ME 1gpaRodiments, the composition

MpFISes an expression vector comprising a polynucleotide encoding the

[0184] oTL antbswipdissiuxstpitlanehtideiha wemfierip bitithent Riserconspositigrfor
efficac PHRIRETIAN EXPIGIAPHLYEGIRLANNRIRIAG A Aebuwclratide, eReUHPYoenition,

any of the antibodies or polypeptides described herein. In still other '
For exagpitjgcfifEindicter foRipedidehmenisrbairigkasbioaasmng diaving Alzheimer's
patholoRSlY ISIRRIARSSHIONGTN: B A HAMNEYS: AR S5 Rabiai 10 R e ssithving
. . Vectors, an ministration of polynucleotide co sitions are further .

adiain E G AR o ORI O cogniton,
and nﬁm@iiﬁbﬂﬁmﬁkﬁngzdnyiabﬂmmﬂiygw clepticdsidadoribethbéy &iro A 10 clart and
describ Y HEEOIES SRTIEIE MRS AR S MGG BRSSP RBuroscr 235745
3751 (2003);: Wilcock et al., J Neuroinflammation 1:24 (2004). :

Polynucleotiéies, vectors and host cells

[0185] The invention also provides isolated polynucieotides encoding the antibodies and
polypeptides-of the invention (including an antibody comprising the polypeptide sequences of the
. lightchain and heavy chain variable regions shown in Figure 1), and veciors and host celis
comprising ﬂiw polynucleotide.

[8186] Accordingly, the invention provides polynucleotides (or compositions, including

pharmaceutiéal compositions), comprising polynucleotides encoding any of the following: (&)
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the present invention. Polynucleotides may be single-stranded (coding or
antisense) or double- stranded, and may be DNA (genomic, cDNA or
synthetic) or RNA molecules. RNA molecules include HURNA molecules,
wwhrels/gamtain introns and correspond to a DNA molecule inrcons2&40y/ss
2006/036291 PCT/US2005/027295 to-one manner, and mRNA
molecules, which do not contain introns. Additional coding or non- coding
. eguences may, but need.nqt, be resen within a polynycleotide, of the ,
wntvody O 1S R SOV D A o & R BEA bl PAGE BMIRGF GIL o s
varianto thewmildthle g ric) arlizip phairmdteniitisdy[0T1d Rolynimieatides makble 3; (d) a
omprise a natiye.sequence (i.e., an endogenous uence_that encodes .
by R A b T SAT PR B R e PRt BPE PPt egion(s)
from a Sghueinie arbly ruttevyideaimrifims oot AHlomei GromdratsststitLitiGieble 3; (f) one
aesiionsflelelensand i sLions, SR B GBI A0 SRR i
e er?cgz}cf&oeg’ ponﬁept%ld’eﬁl)s Aot éiminll}éhe , e?atl%llel?o @%gr i Vaidtis shown in

Table 3n{E) GioReHR tfrermle barvy Rheinféent hodieHFim (NorER hati o the light chain of
antibod§ $RASH iRONRE RS BIRY oe ey Baassessed ﬁérﬂ%ﬁ&ﬂ@ﬁpcﬂﬁheé@l antibody

Variants preferably exhibit at least about 70% identity, more preferably at ‘
ITL o5 yerimis sOvRide ARl dinibassrélBabsmir Bst uhemin ol sntibpdr P id- or its

variant@sRAMCIRBLIdS Sy usBs e IhRE ARGOHRS BHAMNMM AAURAAY OTRPAEIAMe heavy
therepf. O wo polynucleotide or polypeptide sequences are said to

. 92T
chain, g Ycél?‘i%étsé’é*&a’éﬁ&&%mf&f&lﬂa S BIL AbAbRdh gTaDRifinE any one
of (b) tsemighRRslisshmsambodinesmaligresbionunlexidueompHESRMREERtRASOF the

escrib elow. C isong,bet gHences are typically
polynu%lg?écﬁﬁg%;qs %GQN@O% p%‘%eﬁgéﬁg@?egq%’éﬁ%@ c%gqﬁ:, gg‘m parison window to
{0187} identifylamdoibempareiotel irnguns gisedoe ncly siclitatities Artedinp arig ofi the

: ' . j fersit at of t 2 "
e P R S S Sl o
and polypgpiedreciaviie tengeiste Eactorfineticon Rokatvdntslef e hammdabiniyeredures
known & @pidiguous positions after the two sequences are optimally aligned.
[01931 Optimal alignment of sequences for comparison may be

[0188] congudeanading RS ERIRITHIBRRIAT ReRROTRS ST e il bt Pharmaceutical
compo$HQingp Bﬂﬁﬂﬁﬁgiﬁgfm@rﬁ @\H&%Fﬁgﬁedﬁdas Mﬁlﬁ'i@meﬂlﬁl&a.uﬁi%%ﬂ@@iﬁbdimems, the
rameters. This program embodies several alignment schemes
cormpo e oA R TR ot ISy AP U 0545 SR g 9T
antibodgwasl tiamﬂjgd(}imge in pietetnshofliatic cdidandeiedting chstarites an expression
relationships, In.Dayhoff, M.O. (ed.) Atl f Pratein Sequence and .
vesor Rl e e S B R T oo
herein. SnStifpitier ppb edEuess; Heirpdpagion Lmifietssspiivact tothligtment
polynuge&a@mfﬂg@m%@@ﬁﬁwéﬁm b ﬁ@ﬁxg?hogg@%gg%o&%’aé&%amlc

. .Press, Inc., San Diego, CA, Higgins, D.G. an
administration of polynucleotide compositions are further described herein.

[0189] In another aspect, the invention provides a method of making any of the
polynucleotic%ies described herein.

{0190} Polynucleotides complementary to any such sequences are also encompassed by
the present inivention. Polynucleotides may be single-stranded (coding or antisense) or double-
stranded, and may be DNLA (genomic, cDNA or synthetic) or RNA molecules. RNA molecules

include HnRNA molecules, which contain introns and correspond to a DNA molecule in 2 one-
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1989, CABIOS 5:151-153; Myers, E.W. and Muller W., 1988, CABIOS

4:11-17; Robinson, E.D., 1971, Comb.,Theor. 11:105; Santou, N., Nes,

M., 1987, Mol. Biol. Evol. 4:406-425; Sneath, P.H.A. and Sokal, RR.,

wiP7sMsmeerical Taxonomy the Principles and Practice of Npherieaboi 7205

WO 2006/036291 PCT/US2005/027295 Taxonomy, Freeman Press, San

Francisco, CA; Wilbur, W.T. and Lipman, D.J., 1983, Proc. Natl. Acad.

Sci. USA 80:726-730. [0194] Preferably, the "percentage of sequence
to-one mpRety @Rd M h BT BYEE B SRG RIG COpRANY Al nd Ut fedipg or non-
codjng_@e@geacaélmﬁ)@f,vlm %emp@tialﬁrp@é%tnmahapaqszgmﬂﬁw i ﬁ@r@ﬁwﬁe_@@gttimenﬁon,

of the polynucleotide or polypeptide sequence in the comparison window
and apﬂ(%fgﬂ&lﬁﬂ%ﬁé@% e 8%%?5&@%&%%985&5}%@%@% 8yeeg, materials.
[0191] usuallyPolimifepedee miagrdfeiiRnententeascanthared, dadt@nous sequence
that end SETERCE SECENcCs (Which doss net.comprise additionsor delgtions) for

opﬁmaéﬂ aalhgnn?énf oPfetwo SE( enced fi eBercéqn‘fag% ICCAIC AR
Polynuclettidn ivirignth eantaimbare of positienssttutibich 4idifidentidalktiusieindoeidnsertions

r | . $€ : .

e B B B e g pative
immungresedite matpBe of po sfifon stirthisd merereneecsiitiof che(prcafrst wirvioptide may
generali48) ANLAYEINIBGHRen RN S 00 LR YiehIPE RGN TALE Mout 70% identity,

sequence identity. [0195] Variants may also, or alternatively, be o
more pisfigrabli AhIRAHARBILEO Gt HtyARb T drabhoAtdresradoniflathadnntity to a
- polynuthetenf sSpuehce ahin usteatidenaninn R 8ppaRIsREbYKidizing under

modergtely stringent cqnditions to a naturally occurring DNA sequence
[0192] encodﬁ%”a FORS SRR PR BB IEPEREEN AL e R By OEBFeT if the

sequen&uifabiciertidecsatenyrinngent chadkiasiunaleds fiewashinben 2 salatdon
mam‘mOf 5X essogdgﬁggﬁ) SJFDSﬂéLéchmM\ED Am(ggi%og;bhé%r:idi ing at 50C-65C,
Wg%ép overmgﬁ% olfowed gy was |0ng fWice At 6bC Tor 20 MnreEidith
typical iy genfoind, iy, Sxnadig 2k SYOcuortaiving Grp%iSHSyiRIe7iokigasdr and
' itians" ok ~hi ' ifions;
com o e Sz ke o Tl At e, reers o

segmenf i g stopesiatt sRBEy B MO SBismmUSH ) G0 BN Sddiderabout 50, in
which LHABALHn 0diimERde ey h Seiaienal 30fuchél BMBIOYAMHRMber of contiguous

hybridization a denaturing agent, such as formamide, for example, 50%

- positions ANeHA SARIVGARD A & aligrecalbumin/o. i % Ficoll/O.1 %

[0193] polyvinglpjiiralialinedsishvgoeuzs fphasppaisdiiiay 86 I@bhﬁh@t&dtﬁsg@he

o IR0 TS ot L B A i,
WI), ushqgldefiault parameters. This program embodies several alignment schemes described in
the followiﬁé references: Dayhoff, M.O. (1978} A model of evolutionary change in proteins -
Mafrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of Protein Sequence
~and Structuré, Naticnal Biomedical Reseaxrch Foundation, Washington DC Vol. 5, Suppl. 3, pp.
345-358; Heijn J., 1990, Unified Approach to Aliglnnent and Phylogenes pp. 626-645 Methods in
Enzymologyfvol. 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M.,
1989, CABIC;:)S 5:151-153; Myers, E.-W. and Muller W., 1988, CABIOS 4:11-17; Robinson, E.D.,
1971, Comb.iTheor. 11:105; Santou, N,, Nes, M., 1987, Mol. Biol. Evol. 4:406-425; Sneath,
PHA. and S%okai, R.R., 1973, Numerical Taxonomy the Principles and Practice of Numerical

55



phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution,
sonicated salmon sperm DNA (50 pg/m1), 0.1% SDS, and 10% dextran
sulfate at 42C, with washes at 42C in 0.2 x SSC (sodium chloride/sodium
woitradepanei 50% formamide at 55C, followed by a high 56 V¥@r/us2soesiez7295
2006/036291 PCT/US2005/027295 stringency wash consisting of 0,1 x
SSC containing EDTA at 55C. The skilled artisan will recognize how to
adjust the temperature, ionjc strength Etc. as neceisary to accommodate

Taxonopy Seemiar S SRS FERGHT Qe thiy HIRBE (b e pRANHPBA b cistio Bpoc. Natl.

Acad, Sbossafsrdrmrg®kill in the art that, as a result of the degeneracy of the

genetic code, there are many nugleotide sequences that encodg a .
[0194) Dol e AR oL AR RS SOHE SN o ORIEU B L pagparing two
optimaliyinlipatdomaiogy torthe windlestidecsggusocedhalvasidtivpogaivas, wherein the

. Ng&eth ess go{%ﬂucle tide .ﬁ]at‘vagldue differences in coodon ‘usage .
portion o1 thé po anu 1 otde of n;ipo ea e Pﬁgu ce i (he co arz'gon oYY may comprise
are specifically contemplated by present invention. Further, alleles o
additioth engaiesorsdiipgsiny ahadmtssntiedeite woallprtes brovidentheréfhtarg percent,

as comi%@@&%?ﬁe%%%?&% 106 BEESE AL HIH IO RO UGS S S LOARIRNAUR BBBRS for

' at are altered as a result of one or more mutations, such as deletions,
optimabglifHerat oA dhetwolssausnetss Shanereeniass isThal culales iy Aroumisig the number

of posiREALEIWHBRLDHEARSE RRlchaNsian RURIAR SR U ClEak MR Gian:Alleles:

may be identified using standard techniques (such as hybridization, .
sequenchn Qifiicldi e AHENR @A mpleRadersiianse Mﬁ&i%ﬁ%)éwfm@cm positions by
the totap @bl eotidas afsthistio vebtigrcaqhaeianeghé singlehamioaind multiplying the

ol % tﬁﬁSis" légg%mbinant methods, or F?gR. ethods of chemical
results B | 0 il e e &l SN RS9 ¥ the art and need ot be
[0195] describéatimtiataly histeior Domabsiyl) e tobstarttimh vibertidogegsi@neastive gene,
rovided herein and mercial n izer [red .
or & po A R B LA R OLIRMEE BB
under modtatdly, sirpngisaieoieditides tonmptiyally adusing S834cvquaen dreoding a native
antibod P& HEEhER=Mh SYHIAPISYRALRS, and the vector in turn can be introduced

into a suitable host cell for replication and amplification, as further ,
[0196] giscusseieRdremodstipin slapai s ondli e HBsHiadei RIS IRsbiRb Ik piplsipn of 5 X

SSC, 0FGANSKNAVRNDRDE ATt §l6) arothRn i mMed By skreducing @0, overnight;
exogenous polynucleotide by direct uptake, endocytosis, transfection,

followqd_hyatingiige dnsee apeiauder Srziwrouitksacinelekodbadimnd 0.2X SSC

contain@¥1ualeaiisle can be maintained within the cell as a non-integrated
vector (such as a plasmi%}aor integrated into the host cell genome. The

[0197] polynudre St e Em HERY SEinE i SopdRHonTthBiRB SHEMEBEY Rtdlirns" are
-~ those thuel{ Kneuptoy idin; Sae: atfedpee afddishambraaicet dbr (290 e[G30dtample 0.015 M

sodium%%%ﬁ@%é?d@ ? I?/l%oaii]{g;’nvsci@eg&& otisoo i%];nD oéesc%f 'S gt%SeitPSg%; (2) employ
during hybridization a denaturing agent, such as formamide,, for example, 50% (v/v) formamide
with 0.1% bc;vine serum albumin/0.1% Ficoll/0.1% polyvinyipyrrolidone/50mM sodium
phosphate buiffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium citrate at 42°C; or (3)
employ 50% éformamide, 5 x 8SC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium
phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt’s solution, sonicated salmon
sperm DNA ESO pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at 42°Cin 0.2
x S8C (sodiuim chloride/sodium citrate) and 50% formamide at 55°C, followed by a high-
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well known in the art and is described in U.S. Patent Nos, 4,683,195,
4,800,159, 4,754,065 and 4,683,202, as well as PCR: The Polymerase
Chain Reaction, Mullis et al. eds., Birkauswer Press, Boston (1994). 57

WWYeid@R6H36291 PCT/US2005/027295 [0202] : RNA can he-phtaimednyes
using the isolated DNA in an appropriate vector and inserting it into a
suitable host cell. When the cell replicates and the DNA is transcribed into
RNA, the RNA can then be isolated.using%methods well known to those of

stringengy Fipshrionyeting SEP fordSh uBvseiCi . 24r989), Tore skillepretipgpiait
recogniHaw |6 eiainehy esipiamay, kavicansiptiodaes ardingate savs@tinodate factors

technigues, or. may. be selected from a large number of cloning vectors
such as profie Egi%'f’ﬁlggi’#\ﬁhile the cloning vector selected may vary according
[6198] to the fostitel ipteaderdbposest ardafulydliliig tecianbawdl genarly the

degener%%‘f%} %%BH&%(J%%%,'?}E%}%‘ igale, May pesaess & single farget fora olypeptide as
pa ticular “restriction’endonuclease, and/or ma)(} carry genes 10r a marke '
describeiddteszin. Bousedf theselpatimyeblotidss somtainingtheneltey tSthitatleleotide

i R KOS Bl . 85 B o

usage sgMBSITEIE copERIPIREA b Hager Brhlvgatosh tteshrsceliples wiliheepBA3
compri@RE BT ASnI e fIA R, IRANE Ig%@fd&i%i%\é?&@ﬁ%ﬁ%@é’&ﬂ?cbé?é@ esent

commercial vendors such as BioRad, Strategene, and _Invitfogen. [0204]

inventiqn, pdlelss Arg sRAOESHRTEIRF et Asp s BoyREricRne ebRSHTEIEIIHEES,

such asGRIEAINs FBOOMCIROIEAREAIEINE §9:ihedoNationhd isiMRPeAHRRL & protein
be replicahle in the t cells ithégaz%s episqgmes

expression vector mus
ey, by E N RN A ATEH RIS RIORBRST DARC S RERE Jiine standard
techniquecershins luytei bizkaoe, natpiifiitetbioapiHsmnisisbyitalemetotscingtdiog).
adenoviruses. adeno-associated viruses, retrovifuses, cosmids, an .
1991 G S B S TR Fe e SR8 e sytesis,
recombyrastanabedpondiiR misle thederfithdmitatipoyntuelretivist sjintitests twe ovadl dnown in

the art SAQYRQS ABEHOUOWINGA:-IRNA] RERHENGR. BR RII9I AEGPUSALAD, ences

more marker genes; suitable transcriptional controlling elements (such as

provided berrinerad 8 sramerichRAcRIneTBR. looredisea s el O Nfarraaemss),
[6200] One or FRPRHANSIINRALGORIHRHING R 9EERISIS: AIRUSUANNFRGMIESSH:

.such:as ribosome bindin%;rs_ites, translation initiation sites, and sto

P.
compritipg SIS BRI AL 05 RTINS TR HeR R ot Do VRTiarde ez an be
introdubel inkos ueedinte theclnbstreglicayiannobaplificbes0ha ppnapr cieeRdiBxein.

rom A0S e BB, Y SRD TR S U
transformed by infroducing an exogenous polynucleotide by direct uptake, endocytosis,
fransfection, ;i?-matiilg or eleciroporation. Once introduced, the exogenous polynucieotide can be
maintained “i?ithin the cell as a non-integrated vector (such as a plasmid) or integrated into the
host cell gené)me. The polynuclectide so amplified can be isolated from the host cell by methods
well known within the art. See, e.g., Sambrook et al. (1989).

[0261) Altemaﬁx‘reiy, PCR allows reproduction of DNA sequences. PCR technology is
well known m the art and is described in U.8. Patent Nos. 4,683,195, 4,800,159, 4,754,065 and
4,683,202, as.j well as PCR: The Polymerase Chain Reaction, Mullis et al. eds., Birkauswer Press,
Boston (1994).
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substances; microprojectile bombardment; lipofection; and infection (e.g.,

where the vector is an infectious agent such as vaccinia virus). The

choice of introducing vectors or polynucleotides will often depend on
wieatusesqdihe host cell. 58 WO 2006/036291 PCT/US20052+80s/027295

[0206] The invention also provides host cells comprising any of the

polynucleotides described herein. Any host cells capable of

over-exgressin%heterologous DNAs can be used for the purpose of

(0202} jsolatingHe gRIRES BRISGRY R Hndsditegdiibeside spsrarake giector and

mserﬁﬂgtetﬁ@talygawbms' 'Bﬁt@a&adwg&&mo éneamsm@&&l.@ a@@gx@mgﬁqw@mmtgm
imited to , HeLa, a HO cells, See.also PCT Publication No. W
RNA, G S R AR B S L OB GO0 S Ay e Pt s
forth ineGambeok et 8., sLARHllisjoanthyedst (such as S. cerevisae, S. pombe; or K
0203 lactis). {t afgfggfgmthe réotst cells Xpr%%%&hf cfDNAg.at Ievel{iof b@%S

fold higher, more pnr%f’er%Bff’/Tﬁyfoch H|g e?,eevaecr?or%c}% p?é%?a%ﬁ%}atf fgies: o
may behugjbaediamthdagkthendor e phniligyesndogeaniobis anthsody oW piiotdiadbning

e RGP a0l SR sl g

will genvelidrastingbility tmsdbmplivaseoman eisvessre stngdn tre st Eortiipiticular
restrictidiPERRalicILReS ALt ded %a/{é@@@%mﬁe@mgﬁﬁm@%% R clones
n

. impaired effector function [020 tibody 9TL which binds to C-terminus
containgieths iestphaphiiaile smBln g late aiuridhangreacisitel siraissemge BPCLE,
pUC1986he ” ég?lp?@! g.i,rpﬁlszmgr}eéﬁaqu&w&#th%gmg%g engRIbRRII? LHoai 9,f ColEl,

tibodies. with the understanding that these metho ply to any o
PCRL, R BN O T HOb By IS Lol WGy ofher
cloningDeteatianeganiisally fiovo kesneantacting as binlpgid@iRudBamste) and

Invitrodnfibody described herein that binds to A[31.40 and the formation of a
' %or’nplex between A(31.40 and an antibody (e.g., 9TL) which binds

{0204] _spepiﬁfi@i@ﬂ@ﬁ(@ﬂad@ysﬁme@&mamnpﬁﬁ@e@@lmmdplﬁidgamb@dﬁwm omtain
« polyrhiyR1EIRIT, EREIRnAS: 36 RRIRIA MAIERALAA N AR be

" quantitative detection (measuring levels) with or without reference to a
rephca@@ e [P0 8allARYhET AsERIRSERSTo RO W IFTetrd st Al the dsergspmal DNA.

Suitablé @?%E%{bﬂ Relisinchdpsangl Aited 4t 'Eﬁgﬂ%%}’vﬂﬁ RecabREMARaL
In

binds the polypeptide, .9. by enzyme-linked  immunosorbent assay,
adenOVIEETS AT FOROTIRHOAESE (RTRY IO TRUIS AR RiFRLASTIRN Yegiapffufiisclosed
in PCTthebtibeisieN QOO amoe;62.0Vhinsh ngrasihaitsanenzyBaiily asday:, usemeot

... .embodiments, t? ' %ibod is detestably labeled. Other.emhodiments are
IlmxtedE%,o De oL HorE o g*he? é%\g}%/gé 3 %%Ilgé ﬁ?aqunce, an origin of repiication; one or more

marker genes; suitable transcriptional controlling elements (such as promoters, enhancers and
terminator). ?For expression {i.¢., transiation), one or more translational conirolling elements are
also usually required, such as ribosome binding sites, translation initiation sites, and stop codons.
{6205} The vectors containing the polynucleotides of inferest can be introduced into the
host cell by any of a number of appropriate means, including electroporation, transfection
employing céicium chioride, rubidium chloride, calcium phosphate, DEAE-dexiran, or other
substances; zﬁicroprojectile bombardment; lipofection; and infection (e.g., where the vector is an
infectious agéent such as vaccinia virus). The choice of introducing vectors or polynucleotides

will often depend on features of the host cell.
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[0209] Antibodies and polypeptides of the invention can be used in the

detection, diagnosis and monitoring of a disease, condition, or disorder

associated with altered or aberrant 59 WO 2006/036291
wRGHkIS2805/027295 A(3 or [BAPP expression, such as Alzlgimeiiss/e2729s

disease and Down's syndrome. Thus, in some embodiments, the

invention provides methods comprises contacting a specimen (sample) of

an individual suspected of having altered or aberrant A[3 expression vyitr;3

[0206] an antibRSPEHOR PEpRERY IBF e RAER FOM BRI EetBY ik

describd@tRbah ARh¥ AR RIE bambibal of areapiteling 1eapMpiREs0NBNaGn@belGsed for
other empadiments, the invention proyides methods comprises cantactin

the purmpse QI RRIaNNE L BRAFS PSR e AT RE BRLTRRRIG RVEICGT A st Non-

limitingeosprapkioof niaRhelaahdiagelbsticiagpboationsmired antboelyHehy, bed CHO cells.
lahel: ith a detec ' ipcluding but not limited, to_radjoisotopes,

see alsg N S EESE E  R HR Rl RRoe

prokaryotaj(syeling lbelstoRmdniiodndredheweh ims theantyimetiepombe; or K.

lactis). %ﬁégﬁ%ifﬂé%%e %E’E‘@eiﬁ"&%ﬁ%’é}gﬁ@ BRAUE S R %ﬁ@ﬂﬁ?s"i%li’c?)ﬂ?%g?ﬁnore

the presen reof can be detected using a labe

preferabdntl§daidhigbersiresmetnarafeisdn el foldhighewdhiafod 1hs vereesponding

endogeSHHnR! ,,lﬁﬁi?fom&éﬁ%e@mﬁv&@}i%@ﬁa@wﬁ SORYELI JDERAY AR cells
method, such as competitive binding assays, direct and indirect sandwich

for a spegifiginding thdRundp FAEPRATSPRISIINOREAY MdiHeefonal KHibGESRCAsing
the antibéanuabebIRCTIGERE: 8 b4 {dchBBJLRC Press, Inc. 1987). [02121 The
antibodies may also be used for in vivo diagnostic assays, such as in vivo
imaging. Generally, the antibody is labeled with a radionuclide (such as 11
Diagnosht, 8393 6 QACI&dH, AR bdiar Bid qheo- Adbartibockiisiantissimpal-nierestior
can be localized using immunoscintiography. [02131 The antibody may

ﬁmmo’f&lso be used as staining reagent in pathology, following techniques well

[0207] known Amtiecart TIOWbich Aims( X awetibbtieshsfing impaiescdifeddentify or
detect thd 9@&9&9%&%;&13@95% Eﬂ%?‘%‘dpﬁ%qgﬂﬁ{?g@é@&{@e%ﬁ%g SLIBGNeSS of ot
S AD, ahd as Yy

ubject at risk of or diagnosed wit sessing progress of an

a
or antibpdigtath thaanflesimdisatat thergsnstdis apelide Mapriphekinding
embodiRRMIVSIFAQAN. Of A MARS denahRA Al anlaodiv Fesiiteall A contacting a

increase in plasma A[3 and the magnitude of this increase is highly
e ahiggeotfa

biological saipe PR A RIDLIRFETR A PREBIO S (R APere Bt
compieﬁb@ﬁvefﬂ&?ﬂ‘f_}ﬁ &95&%%@%%%? Zdé.Q?ZL)l_wmm‘@éﬂE Miﬁgﬂlﬁ i@ﬂx%{l&:ﬁq‘ﬁe

.antiho aving impaired ,effector functio administered tq a subject, ,
formari G gE ) AP TP & ThAhER ot e SR 1B i etein
includeppmiitatdéRiniicapemitabentscaticiqmensatinb Heaiisamitloit bittdenrifaieace to
a(:«:}rﬂ::srosﬁJ bj?Ct’ ’

[0208] . Any of a variety of known methods can be used for detection, including, but not

iimited to, in:jxmunoassay, using antibody that binds the polypeptide, e.g. by enzyme-linked
immunosorbémt assay (ELISA), radioimmunoassay (RIA) and the like; and functional assay for
the encoded ijoiypepﬁde, e.g. binding activity or enzymatic assay. In some embodiments, the
antibody is dietectably labeled, Other embodiments are known in the art and described herein.
[0209] Antibodies and polypeptides of the invention can be used in the detection,

diagnosis anc:i monitoring of a disease, condition, or disorder associated with altered or aberrant
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These methods may be used to monitor effectiveness of the treatment
and disease stage and to 60 WO 2006/036291 PCT/US2005/027295
determine future dosing and frequency. Antibodies having impaired

wadfemtosdmetion may have a better safety profile and provide-ggduamage zes
for these diagnostic uses. Methods of using anti-A,8 antibody for
therapeutic purposes [0215] The antibodies (including polypeptides),
olynucleotides, and pharmaceutical compositions described herein can
AP or Eé.élf

SEXPTRSHRANIUL AsrAIERimgT b Aisrestiae i dPeMRlsiBdeeme Thus, in some

emboddpueiy R aniatiaisengecharamiesiAagHaY-¥oRHeRh L aRESHIBR A Apie) of an
indivicﬁr?gtem in t e(#braln of a supject. The'methods comprise administering to

LTBREITLNT SRR AISRIRRRSTER ARBHISSTRa LR ataatihasinas relypeptide
of the #iheptoeindatabmpnaiginidanesi-des:pehapiclestite ensading e control or
antibody, wherein the antibody has jmpaired effectqr, function, For .
compagl SRS SRR (6L SR “LFRE RS BIGE RSPHGST FRoRRAisgomerises
contactigyrepatedefo(samplpyiofaprnttiidantsha ddrapaintd etfedttof APNGtom@BNnN.
be admini d to a subject for prophylactic and/ar therapeyltic treatment .
o0 B B 8 D e

includiaipbial-syilimidid) o raijsetrmesd fianeseht jabeticimdingtioas enyyaisesiibsirate
Jabels. Ms@?%ﬁﬂm%k?&gﬂ@%ﬁ%ﬁ%&? Q‘f?ﬂg[é%ﬁ]i . Qr&eh}ﬂ%o%iigfe%%iment

therapeutic treatment of Parkinson's disease. [0216] The anti

of the inventigh@PpRIgpiepodty ipeRirrRestdes balrbglpdArddbapeegence thereof can be

detectedQMRPsliORRAQ56HbSH DGraiBican B ey sedHsRe tiiads fordigating,
preventing and inhibiting the development.. of Alzheimer's disease and

[0211] other ik adiss GEIRURIRHETA RRYERTIATIGY PAPPPIaXpidasiBn kapwn assay
method)GatkinsladinBtiticde pasii-of Afdveediige (coliettvealyaierwies ddbyasseciated
. diseases'), such as Dgwn's syndrome, Parkinsqn's disease, multi-infarct
B E WARATRIENE EARUID An LA BUghes o 147-
158 (CRékErdsy; Hisol@87)caused by deposit of A[3 peptide in blood vessels (such

as stro . - h rise administering the, .
) R B Rl o
imagingo ApRsshibh des tieiBodjdedahelqst opithysaedionysisations aphamaeutieal 'L, 1,
or °H) &PMRARKIGNS of Medicaneniyars ad %@ﬁ&@&%ﬁ%ﬁ%&%ﬁg}we

to, or:otherwise at risk of, Alzheimer's disease (or other A[3-assocli te.d
[0213] jise s d)PaaHbIbHBRY AiA AR HETS BT HRINE 'SPeerUB Mo lngy, elloavinge
technigh@y Sy kas-eeRMiiberoutset of the disease, including biochemical,

histological and/or,behavioral symptoms of the _disease, its complications
102141 1 v VPR B SRR R P S BEGP B e BpRting
brain anfyihizl disdascod diterapestinbipp matdnsg eaihipasiidnsity ABdice ReRtng
pro gresgro : é%d rﬁé@#ﬁ%@ﬁ%&%&i@%@ %gg.sﬁ%gsegegg’rgﬁoarlt%%t%%%% Igglfgggigx%t%gﬁon of
a monoclona@ anti-Ap antibody results in a rapid increase in plasma AP and the magnitude of this

increase is hi:fghly correlated with amyloid burden in the hippocampus and cortex, DeMattos et
al., Science 295:2264-2267 (2002). In some embodiments, an anti-AB antibody having impaired
effector function is administered to a subject, and level of AB in the plasma is measured, whereby
an increase m plasma AP indicates presence and/or level of brain amyloid burden in the subject,

These methods may be used to monitor effectiveness of the treatment and disease stage and to
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61 WO 2006/036291 PCT/US2005/027295 sufficient to cure, or at least
partially arrest, the symptoms of the disease (biochemical, histological
and/or behavioral), including its complications and intermediate
wuethalogicsd phenotypes in development of the disease. [0ZA)iTd0s/027295
invention also provides a method of delaying development of a symptom
associated with Alzheimer's disease (or other A[3-associated disease) in a
subject comprising administering an effective dosage of a pharmaceutical
determipe Aipysitornmp fisipeay afnbibadies heviypoppdicd e Hotly fiusitotidey have a
better s&RCHREANRIENIA DS SHBISH oMIRIOAE ASIRGRIR with Alzheimer
disease includés, but not limited to, abnormalities of memory, problem
solving, language, calculation, visuospatial perception, judgment, and
MethodP QPR JAR2 4G ol entine-alaemr ovides.methods of inhibiting or
suppressing the formation of amyloid plaques and/or AP accumulation in
10215) 5 subjddecBimpriing achiing RelHerandstepbabesetidis PrRhrasattion!

composfiinpasitigbeddimplistag Bausadiboslyitapofypeplide, i s -palpuslealifBiting the
n to th some embodiments,

described herein described herei subject.
develong R 4 A T e R oG G F BB RaP T b o1 s
subject eMeadithedis;cingrzeydaithisiacing soate kubivetcarefitativascudatires of shgbody
lect..In othe bodiments, the A[3 accumulation is jn the circulator,
e s A A A M e N B e
antibodyeutiehaitn dba il pin heckrpaitidraBericirfyndicsioWimg7eiBrdccunaatidticly imhich

speciﬁcalm;%qmmmgd@L@é}@gﬂ@@a%ﬁﬁ NG dRsRQf Ad @fim's&?%ésﬂam

. _composition comprising an antibody, a polypeptide, or a polynucleot
functionymayseuiopgiired mesubisdbn araphiadin wadins dhemmensiargabrent of Prion
diseasef I ACLRTHBHS KR AN 6iREPIB G iISRTE £MBRdINENLTei1& aggregated

amyloid plagues are in the_cerebral v,asculatgre of the subject. In other
form Ofémméﬁ@%ﬂm TR amw@dst@wwméfor
prophylseijectl/ ARk phiddmeantion afJabavidesimeiizods of removing or
clearing,amyloid,plagues ,and/ar AP accumulation in.a subject comprisin
102161 g e RO R e P SRS R e s et
composBmpdAsiaghan lrtinouy, ta pelyiepiideody farguiyiugleotidettieseribistibiting the
develop?rf'e‘iﬁ!Bﬁmﬁiﬁi@?‘9aﬁségségﬂ&eoﬂ{&bcﬂgé%d@&?sJQﬁt%M%&%gé?%#aﬁ 8IgAbp

the brain of the subject. In some embodiments, the amy uesare
CXPIeSSipINRE eRTEBrAtiRIseLienat of thB Beumjde(criestiesheimisdififdhtssonisiag3
disease@GHITHAITRIWIE N TRE-GHEV AN SN aRAL NG BHRIGE WAk AN Ruild cognitive

invention also provides methods of reducing A[3 peptide in a tissue (such

impairmentygerebra Aot angioerthE avrsHY e kSN (depefitigbAR geptide in
blood vESBU{RICh 3G NN BITHWA-D). Such methods comprise administering the

antibodies, pfolypepﬁdes, or polynucleotides, or a pharmaceutical composition to the subject. In

prophylactic iappiicaﬁons, pharmaceutical compositions or medicaments are administered to a
palient susoej:tibie to, or otherwise at risk of, Alzheimer’s disease (or other AfB-associated
disease) in an amount sufficient to eliminate or reduce the risk, lessen the severity, or delay the
outset of the disease, including biochemical, histological and/or behavioral symptoms of the
disease, its complications and intermediate pathological phenotypes presenting during
developmentgof ;che disease. In therapeutic applications, compositions or medicaments are

administered:to a patient suspected of, or already suffering from such a disease in amount
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62 WO 2006/036291 PCT/US2005/027295 inhibiting and/or reducing

toxic effects of AP peptide in a tissue (such as brain) in a subject

comprising administering an effective dose of a pharmaceutical

WePIResite”n comprising an antibody, a polypeptide, or a poppgleatite 205

described herein to the subject. AP polypeptide may be in soluble,

oligomeric, or deposited form. Oligomeric form of AP may be composed of

2-50 ‘AR polypeptides, which can be a mixture of full length 1-40 and 1-42
sufficiqus e gus idideshpatighs sty e ivimafams tHdbe Peprsd£Bicdrpigalhe

histoloBRVANHANAIRARAEMA HINRING IR BbPREAUING GOINHOMAATRY BER gical
cognitive decline assaociated with diséases associated with amyloid

phenotypesduidprelepmen sfBjediscatich as Alzheimer's disease, comprising
[0217) administesing-afii@ffassiye fidsag mehadifanaRLlcAIBRABRATHPmptom

. comprising an antibody, a polypeptide, or a polynucleotide described | .
associaiRg & oA REhEEc TS f%%ﬂeﬁﬁdiﬁéﬁ%ﬁtﬁé)s%sﬁ?éﬁd@é FHEIF GeRgFising

adminitteatinghafpitive dilg € igeasamassotnledmytiitimyaidrapgsit aftdRly, a
C rising,admjnistering to the subject, an effective dosage of a, .
e G N AR L
Alzheima@mmimmwds, [bepliollleiiaﬁiad mggi?egalmﬁtfw wf @@myagnnb)@ickpiving,
languagree%ﬂfk%ié‘é@ﬁr l&&fa%@f'gﬁ%éf?ggﬁ“ﬁ&?\ﬁeﬂﬁ 1 FERIQR,With a variation

om a naturally occurring Fc regio erein the variation results in ‘
[0218] impaireBhéffarmtinmato araviterabsthndsadrinhibtiagorr stnheessinibbdyformation of

amyloifHRRRIEIICEER %%klﬁﬁ@%%ﬁ’ﬁ%rg%?%tt%ﬁmg 'é&@ﬂ@&&&%%@ﬂ@&ﬂ% dose

without the variation. [02241 Aberrant deposi proteins in the brain is
of 2 phamuaeatical wAtRROHEMMFOMBr I thesy 87dbadme REVPRRIe T arspucleotide
describ%ﬂ%@&i?ﬂi@@g@ﬂ ?&gﬁftﬁ ﬂi@%ﬁ@@t.ohﬁé%ﬂgiéi%@éhﬂéiﬁsl 8 t,Qh@%?wi@ﬂgques are in

deposition of amyloid-forming protejns. 1 Amyloidqgses are disprders
the brajp f BreSBRISPACHENYRE BY ORI ﬁ&&ff@gﬁmﬁs ArORIRBRRO Y MRSV ature
of the sijevarhyoigdefosisciie e mamilytohtrdseheandilonsyasgiem of the

., _associated with amyloid deposition in the periphery, there are a number of

subject, : . o .

amyloidoses in which central nervous system fibril deposition
[0219] predaniiha asventondiz 2870t desetivels afmednbmgcfmedrit alayuds and/or reducing

or slovsﬁﬁ%i %ﬁ@éﬂmﬁéﬂgp@ei#%gp&éﬁg E‘ﬂf %‘Q&ﬁﬁjﬁ% ] Iéntgﬁ’er&i)&;et dose of a
well-known and probably the most common amyloid disease of the ]

rharmagsextied sempritisystarmprsie somditiedyics enbiputbidsay dyolymwigotide described

herein RPHAKIK&RI3AYES AodRBUIRHRITIRIGR IBROBR RS AYTTRIESS of the subject. In
elsewhere. Various forms of 63 i

some embodiments, the amyloid plaques are in the cerebral vasculature of the subject. In other

embodiments, the A accumulation is in the circulatory system of the subject.

[0220] . This invention alsc provides methods of removing or clearing amyloid plaques

and/or Af accumulation in a subject comprising administering an effective dose of 2

pharmaceutiéai composition comprising an antibody, a polypeptide, or a polynucleotide described

herein to the jéubject. In some embodiments, the amyloid plaques are in the brain of the subject. In

some embodigments, the amyloid plaques are in the cerebral vasculature of the subject. In other

embodimcnts{, the A accumulation is in the circulatory system of the subject.

[0221] - This invention also provides methods of reducing A peptide in a tissue (such as

brain), inhibiting and/or reducing accumulation of Af peptide in a tissue (such as brain), and
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WO 2006/036291 PCT/US2005/027295 senile dementia are also
associated with similar, but less progressive, A-beta plaque formation, as
is Down's syndrome. [0227) Aberrant deposition of endostatin (a 20 kDa
wo-tgspninabiragment of collagen XVIII) has been observed ipdafgiesadior 205
Alzheimer's patients, where it co-localizes with amyloid- beta(1-40).
beininger, M.H., et al., (2003) J. Neurosci 22(24): 10621-10626. [0228] A
variant of the amyloidogenic protein cystatin C, L68Q cystatin C, is
inhibitipgsedatedusith tras sfie s efobpalcatity oidosisieadihgpsdinia)in a subject
. - j ife. i reditary form of amyloid
com e B R S A R

antibodpfacpekenptoquor @y@immi_@gt@rd@erwm&%ﬁe@WﬁﬁA%mlmmﬂb may
be in st CONIBAREA! 09fd@gar¥ify&i RIANUSEIBAAR SRR oF ﬂg@%ﬁaﬁ%@ ; ofkd of 2-50

studies to determine w e_ther exogenous agents coul ) rmation
AP polyteptidnsr yvbichyeanths cbnerafdeblensiir IS eath 1c)2 Restdes andfor any

truncat&PvWRIEE 63 s URAtesk Rtibodies directed to wti cystatin C with
monomeric forms of the two, variant proteins in solution and observed

[0222] yecreabBuianeittisn P HEH RTINS NilSYIRYINE SOSRIonOA T msior
gogmti@r&min%%@@%ﬁm “ 'ﬂé@%%%@@fét@cﬁmrﬁﬁﬁqgﬁi%@g@ﬂﬁ@m¥ subject,
-beta peptide plaque deposition, apoptotic cell death and aberrant ,
such a5 e R AR R BT B D LR L o eacin o paegpniical
composjenesothati shl ud evatiydeic: pobguerside proieinl AR dtel detaebat btebsto the
(superoxide dismutase I, and S 100-beta) - all located within the Down

locus. There is also aberrant expression of genes that are not linked to
[0223] the DoWkelovgstigenkss winides otptheds Gfrdrmaing sumre RjingGdiRa48; associated

with aanB'ﬁi &Bﬂgﬁt%fnyﬂ?ﬁg ﬁﬁ&g%ﬁﬂiﬁ*ﬂ%ﬁﬂﬁf{’ﬁﬁ%uﬁg RR0 Q&%@V@ ‘%ﬁ%%e ofa

such as'p53, Bax and LI-I béta- converting enzyme. Expression o se
pharmageRitsh arieRud e BaEsing aras s pitienasifisally Girstrdpibsteansdoid
tidedpdPRapioticeelHeath e AN RS pik, 1R einthDaHIBh J; %&%gsh' F
pep- eS,u pl. 5,7%%1-19. [0231] Brair?ig\gpos?%ion of‘amylg}ig plagues tgrr_me frsoer%.an ©
reglon Wi A PiaHaa R HRE R AT HEHSRIGR: Fhlse Heryiaiesgesults in
impairedadifiate: Greeion Dyiferebl die GRER)sANRM bIMHY: AfDodil chialadly cerebral
. deposition. of A-beta peptide-containing plagues have also been observed
miroh R R B A Y UMBRE R ot
[0224} co-locatizesanitfepiRiomd! petrinl arttertipiroiersdizedbiiet axonsber of
‘ ) ) _ ] : o Hend-stade
st SR SO0 ST OOl I gt
concurrent deposition of amyloid-forming proteins.

subject

[0225) . Amyloidoses are disorders that are characterized by extracellular deposition of
profein ﬁbrilis, which form amyloid deposits, While the majority of these conditions are
associated with amyloid deposition in the periphery, there are a number of amyloidoses in which
central nervoéus system fibril deposition predominates. WO 00/72876 describes a number of
central and péeripheral amyloidoges.

[0226] Alzheimer’s disease is the most well-known and probably the most common
amyloid dise%tse of the central nervous system. This condition is characterized by A-beta-

containing piaques and neurofibriflatory tangles, as summarized elsewhere. Various forms of
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WO 2006/036291 PCT/US2005/027295 increased levels of

ubiquitin-stained dotlike deposits (Ub-dots). Gelman, B.B., and Schuenke,

K. 12004) J. Neurovirol 10(2): 98-108. [0232] . Amyloidoma is a relatively
wiaectossezef CNS amyloidosis, presenting in the form of an smyiei@ddsimors

usually in the choroid plexus, with secondary extensions into white matter.
Primary amyloidomas of the brain parenchyma comprise lesions
., composed of amyloid AL lambda light chain. Tabatbai, G,, et al. (2005) .
senile @&P&Wﬂ?eﬁ?o‘ff%’ﬂ%sﬁc B S SR MU A R RES SRR RigiBiRg s fpEmation, as
is Dowheesebser/ed in brain MRIs in patients carrying the gene(s) for the
transthytetin Tyc77 (Tyr77 FAP) varian milial amyloi
0227) O oD LSBT R B e A e s een
XVID [R2DeEf ahsiiaiectept bragsinf abirimddidatisns, askaeifted-lyitiliacg entiionyloid-
nermality o transt in. (I TR) varj \ ly, G). Jin, K., et
bena - S B e R R T Do
[0228] variantAoraiaft Pf Rhaim Hesngaigo stissincisieiniCid oM Scasttioitosisdsociated
with miZW0RURB,APLIS0NS; ARG RS RRAL- SRk moleqtle. SARIIZEH 18l in o

_ atetrameric form of the protein may prevent amyloidogenesis.
hereditpyy fopnpdranilond ersiepathySheribiae g @nyleesesarfirys) normal
variant VREAHRDS dNGRNGAE@AL S BshalphRnsy Rlel@ RpavRIDE AR IR Bea component
res

sponsible for at least some familial forms of Parkinson's disease, where
of amyloidrplagyiss e iZhSESES Fi8%65m to be abnormally derivatized and to form

[0229] Fel:j rong andigial aaedbrﬁiaawﬁi@&taﬁm@;@éﬁa Baiﬂzsstx)i;k;rﬂ&séﬂrovm@ion of

: eading, 1o categorization of Parkinson's,disease as a brain,
dimers (S ST FORCLR] T A P, Vo800 e et osd
antibod@@ k0B 40 O 236{atitpBaviyimmcteindnc fisionsfitheligodendrgliateins in

. ch teri Itipl m..at MSA). Ka P. et.al. .

sotuio g e P T AR RNkl G0, S0 5. B
Chem. p78{éin #4364 3a copper-binding glycoprotein attached to the cell
[0236] MeMbrang Ot AGHINS: 2BRkAIEE LRIy RIBe )éﬁiQeaﬁﬁHGELH@lﬁ'F%@A%optoﬁc

commonly: associated with Pr? cerebral amyloid angiopathy

cell deafjud abrratdamdibisorbrrirrien iams dry tarerssiHuclha suararshsyBRgsion of
genes t@dl(i'rfﬂtéa@ ESHRIpRIEaHSS ot NAPIKEI! agﬁgﬁ%rwbﬁgﬁ(megaﬁ%m@l?um L,

O 0OS|S ma ep esent Jn associati wit pongitorm degeneraugn
ant 51 N AR R TS B R Blogial TEST 1t A0 BRI GO B i Benes
that are&ii)ﬁmd’m}ﬂépﬁvﬁiﬁmm alan:fouida scamaaro S pangitatime 21) — GAP-43, nifric
oxide S}g&%{g&hﬁl% L?Itngaf\{grrelg&]tp?o 6\1/1\1/3)1%92%%43 §56152 gé'ngs%-{légész 89 ?,/B%)Zgarglg LI-1 beta-

converting enzyme. Expression of these non-Down locus genes correlates with proliferation of

dystrophic neuritis and apoptotic cell death. de ta Monte, S.M. 1999, , J, Neural Transm. Suppl.
57:1-19.

[6231] Brain deposition of amyloid plagues formed from A-beta peptide is s also a
COmmon pat}zxologic feature in HIV-AIDS patients. Green, D. A, et al. (2005) AIDS 19(4): 407-
11, Simiiarlj:ff, deposition of A-beta peptide-containing plagnes have also been observed shortly
following traumatic brain injury in humans, where A-beta co-localizes with APP and
neurofilament proteins in swollen axons. Smith, D.H., et al. (2003): 98(5): 1072-7. Brains of

patients with? end-stage acquired immunodeficiency syndrome (AIDS) were also shown to have
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Creutzfeld-Jacob Disease). Paracrine inhibition of prion propagation by
anti-PrP single-chain Fir miniantibodies has been reported. Heppner et
al., J. Viol. 79:8330-8; 2005. [0238] The following table provides a

wasimmeasy20f examples of diseases associated with aberranpphai Rigifos
deposition and protein components for the deposit. Antibody against these
components may be generated using methods known in the art and
methods described herein, or antibodies known in the art. Condition
increapedieirelsahponeitiisitaiiehdinidesiclissits@ h-dett. Septice, & FoystdtBel@enke, K.

45 R - Anieidegapd-lambda light chain Cerebral amyloid
(200 gngf)%% l. gq{)%tag é|c?e?23y?|d¢=) (CAA) 2. L68Q Cystatin C 3. PrP50

[0232Bpongifatmydeideptidiopaalaivip rerafem drediSfetallddos Digewmsting in the form

of an Erﬁmﬂialtamw%ﬁﬁgmmdymm{&%y@ﬁ@ DR ohite matter.

A-beta peptide 2. Ubiquitin Traumatic brain injury A-beta peptide Familial

Primaggamrrieiingesrt thn Sralraarsneiyma cRepmiesesigny enmpnscdyfamyloid AL

lambd3aiiipeans. Digeass AIDNA 8y ) A /GeReiRaNB2Tar3leh- Scheinker
PrP o diseasigg Down Syndrome A-beta peptide Superoxide dismutase S

[0233]) 50_petdERESRE RS IBHRT SIHEEE BerachesmurdrRraip iRl inopagients

carrying the gene( s) for the transthyretin Tyr77 (Tyr77 FAP) variant of familial amyloid
polyneu.ropat}zy (FAP). Lossos, A., et al. Eur, Neurol. 2005, 53(2): 55-9.

[G234] Familial leptomeningeal amyloidosis is associated with a genetic abnormality of
the transthyretin (TTR) variant Asp18Gly (D18G). Jin, K., et al J. Neurol. Neurosurg.
Psychiatry (2004) 75(10): 1463-66, The D18G variant form of TTR has been also shown to lead
to CNS amyloidosis in Hungarian patients. According o one report, small molecule stabilizers
of a tetrameric form of the protein may prevent amyloidogenesis. Hammarstrom, P. et al, (2003)
Biochemistry 42(22): 6656-63.

[0235] * Mutations in genes encoding alpha-synuclein have been found to be responsible
for at least some familial forms of Parkinson’s disease, where alpha-synuclein has been shown to
be abnormal];y derivatized and to form neuronal and glial inclusions. Alpha synuclein also forms
fibrils in vz‘trc;;, leading to the categorization of Parkinson’s disease as a brain azﬁyloidosis.
Trojanowski,? 1.Q. and Lee, V.M. (2003) Ann NY Acad. Sci. 991: 107-1 10.

[0236] Alpha-synuclein inclusions in oligodendroglia characterize multiple system
atrophy (MSA). Kahle, P.M,, et al. 2002. EMBO rep. 3(6): 583-8.
[0237] PrP% is aberrant form of celiular prion protein (PrP°), a copper-binding

glycoprotein :attached to the cell membrane of neurons and other cells, PrP amyloid accumulation
is commonlyi associated with PrP cerebral amyloid angiopathy (PrP-CAA), where the
a)ccumulati_.oﬁ is in neurofibriflary tangles and vascular amyloid, and in Gerstmann-Straussler-
Scheinker disfease, where parenchymal amyloidosis may be present in association with
spongiform degeneraﬁon of neurofibrillary tangles. Ghetti, B., et al. Clin. Lab. Med. (2003)

23(1): 65-85. PrP deposition is also found in human spongiform encephalopathy (variant
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ha-synuclein [0239] The methods described herein (including prophylaxis

or therapy) can be accomplished by a single direct injection at a single
wigmeopoistar multiple time points to a single or multiple sitepcy/us200s/0272905

Administration can also be nearly simultaneous to multiple sites.

Frequency of administration may be determined and adjusted over the

course of thera

y, and is base on 66 WO 2006/036291
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[0239]

. The methods described herein (including prophylaxis or therapy) can be

accomplishec;fl by a single direct injection at a single time point or multiple time points to a single

or multiple sites. Administration can also be nearly simultaneous to muitiple sites. Frequency of

adrrﬁnjstratidh may be determined and adjusted over the course of therapy, and is base on
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patients, treatment can begin at any age (e.g., 10, 20, 30). Usually,

however, it is not necessary to begin treatment until a patient reaches 40,

50, 60 or 70. Treatment typically entails multiple dosages over, a period
was teneezkteatment can be monitored by various ways knowrpireii€:ait /027205

over time. In the case of potential Down's syndrome patients, treatment

can begin antenatally by administering therapeutic agent to the mother or

shortly after birth. [0241] The pharmaceutical composition that can be

accomplishingdgsirloesailin e iRcwsip erras SuRinsEtrentinipostelsapo Ppaptdess of
antibod@ddh 5@9%@3@%%&9,%59990%@&@3,'&ﬁ%ﬁﬁﬁ&\éﬁ@c&mﬁ%&%@%%ﬁs of the
/027295 embo

, PCT/US20 i 1bodiments, antibody is antibody 9TL orits
inventign bt TRataniREon Lumulaiand and daricesiaratibiyiga suginined release
are knosady fhat specifically binds to an A[3 peptide and comprises a

constant region having impaired effector function. Administration and

[0240] sagéd 18D SRS RIS IHY L SRR LR RIRALS SHD 3R BURATR BRI
equine a@afcfoleipsablyia aphavhacauticaly Brcaiirbigcasienibuiablaan, and may or

rriers and their formulations are described in Remington's L
may e R AR A SITETREe AT R A CoR R oD e A leheieg
diseasegdﬂqﬁaﬁwmxﬁﬁﬁbgﬁ@k aif g%nng(ﬁom Méﬁdjﬁfmléiwadeﬁfaetm.ehﬁ lives long

I I n rigte
enougtt, TG A LBl B0 Al R R TR RO, P e
populatiencréiie thememstilon wotestiessmeatrdlte ofsihel dheriubiewsineiéestlifbe present

methodS E}fg %5%&%95&9&@1&&19@%5&%@%@%&% PR AIIBSISOMIRAdEner’s disease.

_ preferably from about 5 to about 8, and more preferably from about 7 to
Such ingéydpa Snpudhehesrhermesiriyeushatede eressenrshiadiigasesge those
whose ASSEALRSHMRAN MAlisRSPLEAGHIRRRGRICAPAMMErS COMUARIRAIGS of risk

antipady, which matrices are in.the form of shaped articles, e.g., films, .
towafdn‘ﬁégamagso RGP dEiETE p“a-‘?iﬁﬁ%%ﬁ&%%@f%ﬂwﬁmmosﬂlon

717 andhedtioihed Wesalrocamiéeseday hethadierpyefeiahie disipanginigntsipspedovely (see
j f t oute of agmipistratian and concentration of antibod in .

Horsy e S T o L 0 G b 28 T M APyt

genes, hijéetidt (2.gndystele famitnesous oindaplyitortbal-sehdueneoatherosclerosis.

m&m&f&fﬁﬁ%@ﬁﬂﬁd@é&%’fﬁ%i NHACSIERr Al Jjtaceraly ?é‘éS#Ié%éﬁ ?fm?t%ﬂaracterisﬁc

intr al),”or by othier methods, such as infusion, whic ure Its

dementippiRgarplt G it provERaR ahiifk APriore dasaiRsthibTie dAmddHipmayamiehe
diagnoRfpiRisietel Py iselpieth-parialo hiBERNEYeSoIURR aDisqirigdiHssue

perfusian, to exert local therapeutic effects. Intravenous injectionis | |
measurpmaRy RS TH Uk Yy AR S NG s srsdATRdrTe igniy the

presencR4QDY IRaiyiaa seteifingg from Alzheimer’s disease can also be diagnosed by
ADRDA (Ali;zheimer’s Disease and Related Disorders Association) criteria. In asymptomatic

patients, treatz:ment can begin at any age (e.g., 10, 20, 30). Usually, however, it is not necessary to
begin treatment until a patient reaches 40, 50, 60 or 70. Treatment fypically entails multiple
dosages over a period of time. Treatment cen be monitored by various ways known in the art
over time. In the case of potential Down’s syndrome patients, treatment can begin antenatally by
administeriné therapeutic agent to the mother or shortly after birth,

[6241] The pharmaceutical composition that can be used in the above methods include,

any of the anﬁbodies, polypeptides, and/or polynucleotides described herein, In some
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empirically, and making such determinations is within the skill in the art.
Those skilled in the art will understand that the dosage of antibody that
must be ad roistered will vary depending on, for example, the mammal

wibabwillzeaceive the antibody, the route of administration, the partiCigiator 7295
type of antibody used and other drugs being administered to the
mammal. Guidance in selecting appropriate doses for antibody is found in
the literature on therapeutic uses of antibodies, e.g., Handbook ‘

embodigyiatsneRiSRAY Amsbaks Ferbite veriantselie vRdgdshiackrisnme pabediments,
the antiRigE® N dnti BAThe b Mt PRindQ 3030 74 B Pihrab AlndABINNNES dRonstant
., Human Diagnosis and 772erapy, Haber et 68 WO 2006/036291

region @8?%@?@5@@ 9995 UCUaRs | Raven Press, New York, 1977, pp.

Adm3&3afidypichDdaibe dosage of the antibody used alone might range

from.ahout 1 g/kg to up.to 100 mg/kg of body weight or more per day,
0202 o R R Bt el B g iy SHme PR
pharmaciosies! inasc s abeckraerd Seitadfatdedst almbti G0 forglktptionky areadgidtibéd in

, t t10 bod ight,.at legst-about 3 mg/ iejght; at

Reming gt A O B GRS APPSR 6.
Easton, [Bast 88&w800 kg todjuviignteariddsvaboans Bbarglkg il Ribiykslat
Publishilﬁg,siifﬁibf? %%9&1%/! K BN %&&'@ﬁ?ﬁ&%ﬂ&%@x&éﬁ?ﬁ%%&ﬁ@%& Wused in

east about 10 ugd kg body weight; at least” about 1 mg/kg | weight, or
the formpigtion;to Jendms ibrfamulation dusin SHseplgn i Sie ceariss iopludegelios Binger's

solutionl888 &RauRNUNIhE NeQIPRIBHRS HRHEAN ARV PAIRMNIA!BidSout 8, and
ege tI such as temp%a}r% cerebral amyloid angiopathy (CAA). [0245] In
more PrgSiRBl FAIB AL RO Hiar BHEBAIDE, Rl & pHEBER folsprsproparasions

such as Q&ﬁip@ﬁiﬁﬁlsln{ﬁmyfswﬁc’;@iﬁd&g@a@h@lﬁg ,patyﬁalﬁ tguma@ﬁl?.@ﬁﬁtagaeo@:, which

. _least faur.at le ive different antibodies (including polypeptides) of the
matcios K T A PR MUY ol e DS A SRR RS s P
appareniriccthiosbipations Bhﬂileéﬁieﬁmﬁet M@tlirtlbﬁimaoifa‘mma)obe nifre pthfnapkudipending
upon, fo\?v cél,- B% %{Hp 89%%? ! i@ﬁl THE 'é&ﬁ@&%%%%ﬁ&%%Qﬁgb%?%ﬁ%g%mmd.

ith the one or more erapeutic agents. The amou

[0243] and thdkgretitedigenbaepantstordiciprarpmaliatinpetion deugspemic,
intravend 9§ dnth &%B@&WQ&?&M&&M%%@%%@B&@MH}Q and
e

. routes of administration but would eneralfy be less tﬁan if eachwere
intracerqlualy SRMOHIRF foizmpEe ROty AL R BR ARSI, TehiFe cnsure its
deliveryanbiloliiesaammad F4hys RIRgi Cohc CoNBE @M Hay A% BORIAIEEHd by isolated

, varigus ways well known to the s%i_]éed ractition %r‘?é)ozs% The gggve
pertusiof R i AR Ao S PR Lo APRAb O IBF BB datavenous
injectionmsnrfeaddierein.

[0244] : Effective dosages and schedules for administering the antibody may be determined
empirically, and making such determinations is within the skill in the art. Those skilled in the art

will understaijid that the dosage of antibody that must be administered will vary depending on, for
example, the mammal that will receive the antibody, the route of administration, the particular type
of antibody u:sed and other drugs being administered to the rmammal. Guidance in selecting
appropriate d§ses for antibody is found in the literature on therapeutic uses of antibodies, e.g.,
Handbook ofﬂomoclonal Antibodies, Ferrone et al., eds., Noges Publications, Park Ridge, N.J,,
1985, ch. 22 and pp. 303-357; Smith et al., Antibodies in Fierman Diagnosis and Therapy, Haber et
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[02491 A polynucleotide encoding an antibody or a polypeptide described
herein may also be used for delivery and expression of the antibody or
the polypeptidee in a desired cell. It is apparent that an expression vector

weariaosieed to direct expression of the antibody. The expregsSiarsMeeifi2es
can be administered systemically, intraperitoneally, intravenously,
intramuscularly, subcutaneously, intrathecally, intraventricularly, orally,
enter'allg, parenterally, intranafgélgﬁ?ermally, or by inhalation. For

al., eds e RAVTBIET SN TS ol ot i véckirsahialielo taearb s sehady used

o s g o0 e sl
A . catheterizeg administration, an
dePend%%%?éh%ﬁ?ﬁ% PR IFSHER" BRSRile ﬂ?‘ﬁi&a?r‘ﬁ?fé%ﬁ'ﬁ%ﬂ%ﬂ%a‘lﬂ?ﬁﬁ@ﬁﬁé%ﬂ%d: a

dose ofaf rprelssipfuegigbodyobtitht eaqicessibouol amekedsodus/ Edte i iBast about 3

vivo. See. e.g., U.S, Patent.Nos..6,436,908;.6,413,942: and 6,376,471.
st W e R 8l BB ARk b et
least abpefipAl ¢letgdwdp venglit gidersiribotBS0fuled odntinrigistn - kasbebose o pg ke

W - ' i . techni re.described in, for. ., .

ot RSO IS RN FBERERL, v
about 1 gevke trossrasiahiics: nwerhis adainistapplidited i mie draadnsrivarster lower
doses ofdebs NYQHInOH thd LAV BleAteatmBiiPb GREATL{EABR) S83 Gk Wi Bhs

al., J. Biol. Chem. (1994) 269:542; Zenke et al., Proc. Natl. Acad. Sol.
temporafy SATRI GBI KPR Er4r4)a. Biol. Chem. (1991) 266:338.
[0245} Therapulemeempagitions, exnainng palvoucienlide presedministerstisitions

range of about 100 ng to about 200 mg of DNA for local administration
may cof A SR IO B LR B0 dER &' P AcH Sb HEtbodic
(includiap pulypepnides pbidtie ingetmi@hout 2 mg, about 5 g to about 500 g, and
about 20 .t outl of %NA an alsq be used durin ene . ,
[0246] thera:pf/ﬁgr%%o?:%%‘f%g %geo?z%%%u [¢ p?%?ﬁ/er?ﬁtglglgtlaes a][’fﬁ%ltczli 16(51‘3%6%’%%%% &‘fﬁ&ﬁe"“"e
amountped sanoinveritihes dretapculislagsrdsl (Bimgngibndydelivdry admiclesréBrequentially or

deliver [ ical: -Vi igi I
RSN U RO T B CoE Al

therapeyrtio gagns drpsad Snireainlu PRaRbE driee PhEFGSH A 99B). thegntmiegicabtiondition
being trb¥idrend® eRAUASHARG Sh AR o FRFRSSIIA G BHMAREIDEhSRAYRACRS: than if

b canb éi%%u,ced using endogenous mammalian or
each Were BSEG B oT€ B Bmoters, Expression of the coding sequence can be either

[0247] constititiievdngregniniedtB2Fthvialyhaseeneeians fordeliverdQfifysiological

... desired polynucleotide and expression in esir ell are .well known in
conditi g B e B T B R o 8 S e AR 1o
{0248] recomBihashaetmmiiripesofSemioigpRO EiullieatiomNesidAfR OBIDFASEeptides
describe/fR2403622; WO

{0249] - A polynucleotide encoding an antibody or a polypeptide described herein may also

be used for dfclivery and expression of the antibody or the polypeptide in a desired cell. Itis
apparent that;f'an expression vector can be used to direct expression of the antibody. The
expression vector can be administered systemically, Iniraperitoneally, intravenously,
intramuscula:rly, subcutaneously, intrathecally, intraventricularly, orally, enterally, parenterally,
intranasally, ﬂennaliy, or by inhalation. Fo_r example, administration of expression vectors

includes local or systemic administration, including injection, oral administration, particle gun or
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93/25698; WO 93/25234; WO 93/11230; WO 93/10218; WO 91/02805;
U.S. Patent Nos. 5, 219,740; 4,777,127; GB Patent No. 2,200,651; and
EP 0 345 242), alphavirus-based vectors (e.g., Sindbis virus vectors,

weemiilgderast virus (ATCC VR-67; ATCC VR-1247), Ross Rivalyvihdss/n27295
(ATCC VR-373; ATCC VR-1246) and Venezuelan equine encephalitis

virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR-532)),
and adeno-associated virus (AAV) vectors (see, e.g., PCT Publication

cathetogjzed ginisnesioaoawSIebAtsDisRE s/ Poegakiiled ip4lpensts Tl with
adminidRa 8203 RG TSRO AR WEI AR bE 8 RBE NN IRR08 IR Wive. See,

dministration of DNA linked to killed adenovirus as described in Curiel,

o8 USUNPRBNE har ROV 14 e oion B Umployed. (0252] . Nonviral
[0250]deliveryTvalirieganammetitodspeaicalsahaienipl et pinehiding Pridedtide

d.limited ttobcpdoly tionic candensed QONA Iilak or unlinked.to |g)e}§ .
encod S RS e . CBRE R A0RE) B fgeivery
technidigaradeliftkedbDdNA Seesxemgpld/\Rinde B wlaCHeomdt 886 2@4116983); 11:202; Chiou

' | delj ehicles cells.(see . U.S. Patent No.

v, QPRI SNSRI SR ol . oo
(1994)08/8@785; -Artiol Crom 423886 Huckéiceioiarde felttiatild ) fR6%5H2;
Zenke Wit CRlanembrangs. dlaked DGRk sesRewmRIyLed; Efé?.”&ﬂiéﬁéf (1991)

naked DNA introduction methods aré described in PCT Publication No.

266:334y 3 rrpende campes SO suRtinG L 3, Bely Bl atisissmadninisteapd dotagnge of

- about HRNE:delvsty yehislesrR A0R3cHRe ddmidiSe LR NeeRARL AR pR ool
Publication Nos. WO 95/13796; WO 94/23697; WO 91/14445; and EP 0

Concensatiopmnggtiiciar apiftdadneboric arbhoutia paifp 2kt TmEsBAUL 5 ug to
about 44091, 3aabbi and noNeirndinu P remNatAcad §95Q@8@i§g15]§§1e1therapy

Kits_[0253] The invention also provides articles of manufacture and Kits

protocelo kB aRratdriamysdralifss srehnnly prattidie it dhe rutiri wabionsas be
deliverb@iRiingSi4eb agidzneimier:s, di3Raroathey MNBiorsesiated iSRS S on-viral

. . {such as Down's syndrome, Parkinson's disease Ilti-infarct dementia
origin &ﬁfngB i ﬁ%ﬁ%ﬁ%@ﬁﬁ&&? 5%@5?3@{5%%@%%@%%&? erapy
(1994) Gaksb dCbyrdiippitehnAtanp dhtiegin o6 NesSem{sHablas slhoke ahderics (1994)
X WA-D)).-or detecting or purifyin 3 3APP. The.article of .
L8 Y B e g o B mammaton o
heterolpgsiuglprofmosxanipipicbb ey, thintodingsegvenab ssuTiretbatainertintivg be
regulatfdmed from a variety of materials such as glass or plastic. The container
holds a_composition having an active agent which is effective for treating

[0251} patholoYiEdr easkdivRsiervfroidismt g eepipdymbymgieridnmd cxpression in a
desireda@IVESFRNIARE GARRAREI IR ISHBRARHROMN AN MR85 3 ROMR BE R0t limited
to, recom ?r?;a%la%tarlovimses (see, e.g., PCT Publication Nos. WO 90/07936; WO 94/03622; WO
93/25698; WO 93/25234; WO 93/11230; WO 93/10218;, WO 91/02805; U.S. Patent Nos. 5,
219,740, 4,7?7,127; GB Patent Ne. 2,200,651; and EP 0 345 242), alphavirus-based vectors {(e.g.,
Sindbis virus:i vectors, Semliki forest virus (ATCC VR-67; ATCC VR-1247), Ross River virus
(ATCC VR—I;? 73; ATCC VR-1246) and Venezuelan equine encephalitis virus (ATCC VR-923;
ATCC VRwlg’ZSO; ATCC VR 1249; ATCC VR-532)), and adeno-associated virus (AAV) vectors

(see, e.g., PCT Publication Nos. WO 94712649, WO 93/03769; WO 93/19191; WO 94/28938;
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antibodies specific for A[3 or (3APP. In some embodiments, the active
agent comprises antibody 9TL or any antibodies or polypeptides derived
from antibody 9TL. In some embodiments, the active agent comprises an

wAMbAs@tibody or polypeptide having impaired effector fuRetiof M sa27295
some embodiments, the anti-A(3 antibody or polypeptide comprises a

heavy chain constant region, wherein the constant region has impaired
effector function. The label on the container 71 WO 2006/036291
WO 95HENBE0NE 57305 S dickaristrrttom e dohhd distkienh s iiBed 4éenesitings

describPIRRRigaLEANBUNRSALCH s MZIBITDST BisdipeaasRiyEgtecting or
purlfylri? A[3 or %APP, and may also indicate directions for either in vivo

[02521 o1 in vitleraiakdeliv ey trddds adrmrthods 698 ale ba prmiorrse bk obut not

limited REOYHIGS KIS CQTNAERIBY 1TNN Wintha antifpglies (Suaheaadihblirus alone (see, e.g.,
polyp%)tides; poliﬁ?ucleotides described herein. In some embaodiments,

Curiel, WO Rty Ehom el BRSNS e ScFib P ab FU8" I 5thel! 989
264:168gphedimentss thl &itiotihedivrRtens (Re)RIISEE hiePammtane s egotiedCT
. above a C ' sl er. | rinclyde . .
Pl e o 2 Lo eere e s W e e i e
charge iecitialinetiother fisibhe reitiddeldntembitterss. daicid HNYricesisahd papkagé.
) o fons f : . o
s SIS RSSO I BES SEREEA T°H
90/1 1083tk g oP atsiti DiagP SbLFAR tipasomas 3sé pal echetrge b alelj very kihides are
describB8 HIGY [OLARIREHINGL O Pééf;i%’igp%%&rtif&%osﬁ%é%%@ WeIeYs607;

labeled with a detéctable marker, such as, for example, a radigisotope, '
WO 91l fires eI mpHt ReR biiditinsekeaneedirpeisiteseribd inbiiined&nt el Biol.

(1994) 2MPOYRHJ TRetRb ShRIBLoPRL eNaN IR .I0255] 19spme: grpbodiments, the
invention provides compositions (described herein) for use in any of the

methods described herein, whether in the context of use as a medicament
Kits and/or use for manufacture of a medicament. [0256] The following

examples are provided to illustrate, but not to limjt, the invention.. . .
0253] T B B e T B SR O CHATHAT AR o o oy g raterial
useful @mﬁémmg@amogi@m@imﬁw@ﬁa%ﬁiﬁhm@l I@m@lg?ena_e’raﬁisease or other
AB-assE%?ﬂgg %?s%gg tfnét?gg 40 F&%é%ﬂgmgwﬁﬁﬁgﬁ‘s\/&%%éf ?ﬁﬂti[hffl&@?demenﬁa,

_ aracterization [0258] Expression of the Fab fra ment of the antibodies
mild cogaidi viniepaionems! oreiraroiokbingiseaiar 7vprenstéiseidaraavsahhy deposit of

AB pép@k%@@i;ii @%m@@&&a@%ﬁtﬁﬁégﬁd@mﬁjﬁ?ﬂEﬁ‘tgéiécting or purifying AB or
BAPP. The drticle of manufacture comprises a container with a label, Suitable containers
include, for éxmnpla, bottles, vials, and fest tubes. The containers may be formed from & variety
of materials éuch as glass or pléstic. The container holds a composition having an acfive agent
which is effe:g:tive for treating pathological conditions or for detecting or purifying Ap or PAPP,
The acitve ag%ez‘lt in the composition is an antibody and preferably, comprises monocional
antibodies sp:eciﬁc for AB or BAPP. In some embodiments, the active agent comprises antibody
9TL or any afi_ltibodies or polypeptides derived from antibody 9TL. In some embodiments, the
active agent c;omprises an anti-Af antibody or polypeptide having impaired effector function. In
some embodiments, the anti-Af antibody ot polypeptide comprises a heavy chain constant

region, wherein the constant region has impaired effector function. The label on the container
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manual, Cold Spring Harbor, NY, Cold Spring Harbor Laboratory Press pg
2.10. Vector pComb3X), however, modifications included addition and
expression of the following additional domains: the human Kappa light
wehaigsoefstant domain and the CHI constant domain of IgG2aTi{2 M€ 27295
2006/036291 PCTIUS2005/027295 human immunoglobulin, Ig gamma-2
chain C region, protein accession number P01859; Immunoglobulin
pa light chain (homosapjens), protein accession number CAA09181.
‘“d“’at@ ﬂtQEa?fH‘tP&B‘B?&patﬁﬁ IPfosREPE RAtiplogife spIUboRtuFirana ihemers
diseasewe stpidigsowpsrFatnied ®ut pa FollansmaStakingdion: Bicolldratsfeithads vive
oF in vi with a Fa I|br C Ionl re picked to inoculate both a master plate
t’é igh ?péern e?%rﬁ) % % Glucose) and a working plate (2
[0254] mI/welIT%xmaHﬁnlmmsommﬂmgms&Gmmﬁih@mMpiﬂ it ita@iag (sirtas 9TL),

/e GIu Se 4fl_‘gt?tesw [o n at 30C or 38-12 hour h
polyp e‘[|t?)tlla s %1ree Sp cnla eeg% S ntﬁe wor tﬁ‘é’nﬁ at?ees\/kv%regp{;e%lleve&ﬁon

camprlmsab@@arpmam@bsesbgpebmm mmhenﬂ_mbb@mmphmm (BOhginWystibomm
compntgs o induce RxBEesSIoN 0f 5abs Lalls warsNavss nt% OOR%&%;%&Q&%

after 5 h expression time at 30C, then resuspended | uffer

further ipglgde qhor MR EcERlfe fipR 7 Wrserciahind s ctaskwiroyldsmsother

buffersOlitBRsPitRsusRenradsallsas aiaings %a@@vafﬁlﬁtett@%am%é%)mmg
then thawing at 37C. Cell lysates were centrif rged at 5000 rpm for 30 min

any m%o%ﬁ%@éét?ﬁéb%‘?hﬁﬁ‘%ﬁb@?ﬁé%ﬁ@%ﬁ irhsireap diseage, and methods for
inhibitiBpoe FORIIMNS WAIR MAb HYEABGRIRIHeIRIDLEHS. HIRRMMOR RSMRAMSLetecting

or v A e R S e B o R = o

exampllarzg&&oaiet@b ﬂpmduehommpdtdﬂtaﬂelﬂmhmmtﬁrtmwuﬁ& deseritiichinescent
Wt aLIarﬁ;e cal reparatlon [0260] To obtain detailed kinetic

al’ameters abs Wer expressed and purified from large cultures.

[0255] Erlennieyﬂemméqd;mmngm@mﬁmﬁ@mmmMMpgimt)rrb@%erein) for

use in a@%ﬁ%@ M&ﬁ%d@@&ﬁ%%‘ Wit \Uﬁletﬂérq}{%@&? U e Lrom ﬁigﬁlc,eagx%gt and/or

Fab-expressing E. coll clone. Clones were incubated at 30C until an

use for gypyBEEetEe pHaRRIGREIRED and then induced by replacing the media for

200 ml, of LB+Ampicillin (50 gg/ml) + 1 mM IPTG. After 5h expression

time a cells were p lleted b trifygation, then resuspended in 10

mL P8 ﬁp*':nﬂmggs%%t R REEE DBl HErsy the tovention

freeze/thaw (at "80C and 37C, meppmn@?.y) Supernatant of the cell
upert : 6 (Qiagen, Valencia.
PBS, pH-8-t h 5 column

compo

[0256]

L A > = . - -
4. Gemmlméw@f PBS, pH 8 Individual Fabs
[0257} . The following general methods were used in this example.

Expression vector used in clone characterization

{8258} Expression of the Fab fragment of the antibodies was under contro! of an IPTG
inducible iaci—Z promotor similar to that described in Barbas (2001) Phage display: a laboratory
manual, Cold Spring Harbor, NY, Cold Spring Harbor Laboratory Press pg 2.10. Vector
pComb3X), Eiowever, modifications included addition and expression of the following additional

domains: the:human Kappa light chain constant domain and the CHI constant domain of IgG2a
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eluted in different fractions with PBS (pH 8) + 300 mM Imidazol. Fractions

containing Fabs were pooled and dialized in PBS, then quantified by

ELISA prior to affinity characterization, Full antibody preparation 73 WO
weR036:91 PCT/US2005/027295 [0261] For expression @kfetls200s/027205

antibodies, heavy and light chain variable regions were cloned in
mammalian expression vectors and transfected using lipofectamine into
HEK 293 cells for transient expression. Antibodies were purified usin?
human ipspunomlobulin W amama-AeiAts Teaie PG RSP IEE PR 188k
Immun6XIRsH QEppRIIeRCHRRERE0BeA Vi eRaIn@Rp Ollxdrtibodyoand is
uite} le for_transient qr stable expression of the heavy chain. Vector
g@@m : 4 eotide sequences corresponding to the following
[0259] region$riial soaltinepeyidrneddahiiproeeisareoion (apddaifdes ik,
. a synthetic intron. (nucleotides,619-1507); . the DHFER cading regio
Startin e e R O A LR i culate both 2
master (hatelegidbB 15251i60R2);(he agyndhaid %abiabiedegidn of@fhg platetisesvell, 96

03-1951); hain.lgG ' ini
s SR L e R RS SRR AR
grown abférénise folhkowlidtype tyGRaequasctorsd@iFiC andnthmenids. (&8 E®) working
plate wé%géie%éa@?%o@}{:@ datenQlyadsyation slgng! ﬁ@%@@ﬁi@ﬁﬁ;@@%&%ﬂ% mM

V40 enhancer re%on (nucleotides 3204-3449); phage 1l regio .
IPTG tgindyee fuasssivnaubem Lrrilbuiere brasied by seapHycBingliegionexpression

time at (clogtidesddRied 8050V eeter BRMR-Plb4UPq3 8 Was Hiamasitedatther 4 150
ATCC on July 20, 2004, and was assigned ATCC Accession No.

mM Na&t Q.80 Pipehy e efdilintn, srepshrdsedsels srasalismed b pro st
freezinf(e800D} thaithohihe £ Br-@ntiiidysanoviers diakleEtka 56 R HRXBFESSIfM to
toft edli@rht hain. Vec'ﬁ%%l/szT.L.th%s c#lcleotide sequence iniected |
S B e RO NING 1 TRa-fHTaw 108 AAEA S i MEIARRCESAEITE JXItR PG tyected into
the Bl/pwawtsmegicroiauciephded 16 kb inafioitE wibinaGon(furcledtifgs Clones

42); t r ignal i tid
oG I I R OO RO e s
productigieand geziled shrarrteajsphashed deserbedrilegion (nucleotides 1594-1914);

§¥&9S@a‘l@ palyadenyiation signal (nucleotides 1932-2175); SV40

enhancer region (nucleotides 2176- 2421); phage fl region (nucleotides
[0260] >509-2bpayaidpeiisdenn o Be IRAIHR) ST e Tri ensctiisd from large
cuitureﬁ"@:l:eﬂi&%@f N@Mdﬂ@ﬂéﬁﬂ%b& WRSIEPESHRHMIN S A LERIPR JuFHKose were
. 2004, and was assigned ATCC Accessjon No. PTA-6125. Bjacqore Assa
inoculsfgd R R SO E BRI AR TG 2hee AR PRYA o G R Clones
were in&iﬁat@d@BGOﬂ]’ Mitil an ODssonm of 1.0 was attained and then induced by replacing the
media for 200 ml, of LB-+Ampicillin-(50 pg/ml) + 1 mM IPTG. Afier 5h expression time at
30°C, cells were pelleted by centrifugation, then resuspended in 10 mL PBS (pH 8). Lysis of the

cells was obteined by two cycles of freeze/thaw (at -80°C and 37°C, respectively). Supernatant of

the cell iysatés were loaded onto Ni-NTA superflow sepharose (Qiagen, Valencia. CA) columns
equilibrated mth PBS, pH §, then washed with 5 columa volumes of PBS, pH 8. Individual Fabs
eluted in different fractions with PBS (pH 8) + 300 mM Imidazol. Fractions containing Fabs
were péoled and dialized in PBS, then quantified by ELISA prior to affinity characterization.

Full antibody preparation
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surface plasmon resonance (SPR) system (BlAcore, INC, Piscaway NJ).
One way of determining the affinity was immobilizing of 9TL on CM5 chip
and measuring binding kinetics of A(31.40 peptide to the antibody. CM5

wahipsswess activated with N-ethyl-N'-(3-dimethylaminopropyhadoddeds ez 7295
2006/036291 PCTIUS2005/027295 carbodiimide hydrochloride (EDC)
and N-hydroxysuccinimide (NHS) according to the supplier's instructions.

Antlbodg/ 9TL or its variants was diluted into 10 mM sodium acetate pH 4.0
10261} o, 5 0 Eprpimestion sidnlirmniikeistebearyipnd idsrbainreninblonestos were

-~ cloned mgﬂaihmbmﬁ%@@s’ﬁkbﬁ {lestotimed aekpsscthedgdivi a@kﬁlﬁb%ﬁwﬁm% cells
e of antibod é%%nsny was achleved 1000- 200 or_2000-3000
(

for ety SHEEF A OFFRES 155 WHLISHEKEE DFRIF SR RgSipudard methods.
[0262] RegendlationpSILOies. howRdihaee soliliR52 160 BEAININE % RUHBAS hain of the

IERCE lutlo ffer and 1 volumes of 4 M NaCl| effectively removed
STL anf 5 T A (SN N R REIS R PE 6 SHe LR
pDb.9Tohbver REMinjectidasedtBifds Rdoredpor{ @1 thERBRESYipE régdo s Ithdvhurine
O 005% Su fact 20) was used as.run
evomep e et R e AR R & S 150
the DHBBriffeina Frging éymlmﬁdq&é&?d&é&hb@wwmi}émttﬁ digninl ptpd o
(nucleot‘ilﬂég‘!@ﬁ“%‘é?(ﬂ%m%@@&ﬁw& Ehvg?@%”ﬁb i tﬂgse 'go%slg%gs 00han

rates (ko") and " dissoOciation rates (koff) were o |ne simultane

heavy Cﬁ?&tﬁé&ﬁéﬂo%ﬁ%s@mgmaﬁ%amg&moﬁwéom@aém@momﬁ@iﬁéb@o 83205331

(amino Eéiﬁq{&'&?é&zﬁg WRIERSeRMB1d BRI MBthees Faamo . 829 ol

he BlAevaluation program. Equilibrium dissociation constant (KD)
(1999 Y P A PRy PR by s<v40

enhancﬁ@ﬁﬂﬁﬁdci@ﬁﬂiﬁiﬁg@?ﬁﬂmg%(ﬁ:@ﬁ@%@m&%@%ﬂ@ts anghoae d

1N netges or Y. ap.an nts 1o ilize
mcmaﬁ(%%}ep Bg.rigﬁonlg elsegEs I%%ngggﬁ?en E @? 2 T&hrgs‘.? yas
depositérbgiriemd W@rmdeig rlﬁ;r%kﬂéb)ans wiaessRiaddoi Rescornasioa (&PR)A-6124,
[0263] SYStemARIAcqs FPOARM: BASRIE Ity !SF%W"" i) S0 Buin of he oTL

(streptawdln) were us ccor ng to the sup fiers in
antibodp gt st eFqsapmaisnt eaprovsion vfithe mw HB@ Efe¢io piv. $TEREKShas

nucleotil sidhehol BM MRk TMLE @)TMQ%%%ﬂE 40 ARG IEHSH QURIARG

chip at a concentration of 0.005 m sing variable flow t|me across

pmmo“fﬁ?ﬁﬂm%?% chahhkuRgs Finhbdren smdestidenthy-Wér: demansaowth
hormonﬂ:@tgm peesidesecludisdR ) ol tpiiedidaeba sligie s and \59@?)@9%5&41

Regenera ion, studies showed

i ACEIURACD st scecning Eepenerefon U SIOUEE

late pozmmngl@mm imesledEaioBRaCH)alt40vallinne k7% athaisotkes 2176-
2421%; ﬁlég%??é’ 0% cﬁ%or %Sver 98.70563‘43 anI&I é%ggtiaxge}s%e &JB@’G%&@ region
{nucleotides _3401~4258) Vector pEb.9TL.hK was deposited at the ATCC on July 20, 2004, and
was assigned ATCC Accession No, PTA-6125,

Biacqre Assay
[06264] Affinities of 9TL monoclonal antibody were determined using the BlAcore3000™
surface piasn;mn resonance (SPR) system (BlAcore, INC, Piscaway NJ). One way of determining
the affinity was immobilizing of 9TL on CMS chip and measuring binding kinetics of AB;.4g

peptide to thé antibody, CMS5 chips were activated with N-ethyl-N'-(3-dimethylaminopropyl)-
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injections. HBS-EP buffer was used as running buffer for all the BlAcore
assays. Serial dilutions (0.1-1 Ox estimated KD) of purified Fab samples
were injected for 2 min at 100 L/min and dissociation times of 10 min

wietealieayad. The concentrations of the Fab proteins were po¥X&h005/027295
2006/036291 PCT/US2005/027295 determined by ELISA and/or

SDS-PAGE electrophoresis using a standard Fab of known concentration

(determined Ino acid analy5|s) Kinetic association rates (ko") and
carbodi J&ﬂm&*&a@nz WRFLTS BB SRR LR S parersipe dimaupplier's

instructiohs] Largodyi leﬂg\m&lﬁﬁé (Heardsisma Btﬁmsdaaﬁﬁ@@e@ﬁe bH 4.0 or 5.0
ethods Enz 0) using the

. .Pet 199 |
and mﬂ%‘f&%?fﬁcﬁh%ﬁ% Itﬁ&.ﬁBﬂ%ﬁ’f& R ol 968 t HEPpVaRiRke flow time
across iveiedicadoslafisd dmkﬁfék@mz@e Bituitiigpajf uiut;emgf antihobly@dl [@od- I.’;]GOO or

ts to A/31" 2 Th f.the heavy chain

2000- BH%I%QQ%S?HOeéllrﬁl\?grlé[ﬁleigelglorgsaor%%%tak i’/%%ﬁ‘ e Igcs% i Wi E\Ie&gﬁérfﬁ%g"udws
showedsibatingdifiiomcof8ifing Ativdands %@Eﬂ@iﬁeletmnﬁmﬂfwsmglbﬂﬁmnes of 4 M
vt {0 AN S S AT LRI
for ovep RO mesHmy oHRAVIE driserd P Al XbHEPE S, pbb73180. 151! Mlﬂbwé@ ORToA,
0. 005%%&5&911@ PRAMRIRs s FRRi R LR SRe mﬁcaré-%sg%v%ﬂglt@ﬂhtlons

0267] The amino acid sequence of the variants of 9TL is shown in Table

©.1- 10§ %ﬂ%eﬂﬁ(@rﬂfﬁﬁ%ﬁ iR oPeRtds RS SHSWAnisctablard i at
100 pLAesChkeg selativedaithe §f-‘ml aieevefe Sildwdderangingsadinits Otwafk,,) and

s L SRt e S i bt 5 o e el
bmdmgA(ﬁ]idQKHﬁ@ﬂnlli?zeﬂm, HArehtasthable. Bewrpion, 8Cid segusnersdiamizymology
6.99-1 D! 9T(I3_ varlatélu n koff KD CPne HI%I{#{D; &}wswer
e O R e msat s vere
caleula®d @xkark60x10 1.45
[0265] Alternatively, affinity was determined by immobilizing Af;4o peptide on SA chip
and measuring binding kinetics of 9TL Fab and Fab of 9TL variants to the immobilized AP
peptide. Afﬁ:nities of 9TL. Fab fragment and its variants Fab fragments were determined by
Surface Plasmon Resonance (SPR) system (BlAcore 3000™, BIAcore, Inc., Piscaway, NJ). SA
chips (streptévidin) were used according to the supplier’s instructions. Biotinylated AB peptide
1-40 was dih;xted into HBS-EP (10 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA, 0.005%
P20) and injected over the chip at a concentration of 0.005 mg/mL. Using variable flow time
across the imiiividual chip channels, two ranges of antigen density were achieved: 10-200
response unif;s (RU) for déta.iled kinetic studies and 500-600 RU for concentration studies and
screening. R.egeneratm*l studies showed that 100 mM phosphoric acid (may also be followed by
a solution coptazmng 2 volumes of 50 mM NaOH and 1 volume of 70% ethanol) effectively
removed the fbound Fab while keeping the activity of Ap peptide on the chip for over 200
injections. HBS-EP buffer was used as running buffer for all the BlAcore assays. Serial
dilutions (G.f-l Ox estimated KD) of purified Fab samples were injected for 2 min at 100 pl/min

and dissociat_;:ion times of 10 min were allowed. The concentrations of the Fab proteins were
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C6 new L102T 3.56x10 9.20x10' 2.58 WI Y31A, L102T 3.18x10 9.00xIO'
28.30 A34S 76 WO 2006/036291 PCT/US2005/027295 W8 Y31H,

L102T 3.18x10" 3.80xI0-3 11.95 A348, K35A W5 Y31H, L102T 3.18x10
wé Qibeld362b2.58 K35A M1 L94M 3.18x10 8.60x10 2.70 M2 b94MNS3ed8%3Q9s
1.10x10 3.46 M3 L94C 3.18x10 1.30x10' 4.09 M4 L94F 3.18x10 9.95x10

3.13 MS L94V 3.18x10 1.65x10' 15.19 M6 L94K 3.18x10 4.10x107-

determigg s By L Ao T AR BB BT TEAS S A 6% 30
concen26tice) (terGReS!S:, mn@azi@@na@'si@)mjmﬁam&m&ﬂme(&m"

aissoot R e e A R S e B B s T
bindingvmade & $11.8%1 R a0e0X 1Bxz8ratam\i1. P yesers. B8X1954)505ctiids 2azymology
6. 994@%&\4{%%%%%%%9 ﬁr& 0"%%%%%&%%%&%&&%&&&&9@%%%@%3 were

E 3.18x10 5.00x10™15.72 M122 Vi01l 3.18x10 4.00x1
calculajgd 3o\k@f-3.18x10 5.00x10" 15.72

B. Binding affinity of antibody 9TL and its variants to Af .40
16266} - The amino acid sequences of the heavy chain and light chain variable regions of
antibody 9TL is shown in Figure 1. The binding affinity of 9TL antibody to AB;.40 determined

using both methods of Biacore described above is shown in Table 2 below.

Table 2. Binding affinity of antibody 9TL and Fab fragment

: kon (1/Ms) Ko (1/8) Ep (nM)
9TL mAb on CM5 chip, AP0 425 x 10° 3.89 x 107 0.9
flowed onto it
AB1.40 on SA chip, 9TL Fab 3.18x%10° 3.59x 10" | 113
flowed onto it
[6267] . The amino acid sequence of the variants of 9TL is shown in Table 3 below. All

amino acid substitutions of the variants shown in Table 3 are described relative to the sequence of
9TL. The biﬁding affinity of Fab frapment of 9TL variants are also shown in Table 3. Kp and
other Kinetic parameters were determined by BIAcore analysis described above with A4
immobilized on SA chip.

Table 3, Amfino acid sequences and kinetic data for antibody 9TL variants,

k{)n kuff‘ KD
Clone |HI |H2 |H3 L1 12 |L3 MsTy (s (nM)
45} ) 3)
STL ! 3.18x10° | 3.59x10™ | 1.13
22-T/1 : L1021 | 3.18x10° | 4.60x10™ | 1.45
Cénew | L102T | 3.56x10° | 9.20x10°° | 2.58
W1 g Y314, L102T | 3.18x10° | 9.00x10" | 28.30
: A348
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M24 V101H 3.18x10 6.00x10 18.87 M25 V101T 3.18x10 9.00x10 25.16
M26 VIOLA 3.18x10 9.00x10 28.30 M27 V101E 3.18x10 1.20x10" 37.74
M128 V101M 3.18x10 1.40x10 44.03 M29 L102S 3.18x10 7.60x10 2.39

W 3006/4852%1 3.18x10 6.80x10 2.14- M31 L99V 3.18x10 1.00%&87:33efH027205
M32 L991 3.18x10 2.00x10- 62.89 M33 Y100W 3.18x10 6.30x10 1.98
M134 S101T 3.18x10 9.00x10 2.52 M35 51010 3.18x10 9.00x10" 28.30

M36-£362R 3-18x10"9.00%10-2.83 M37 L102A 3.18x10 0.20x10 2 89
W8 M38.L102V B.18x10 1.50k10 4.72 Ms&% T2k §810 0| Skals 7 pl 97
WO 2006/036291 PC 2005/027295 M40 L102T 3|18x10 4.50x10'
1435 MAT-H1020-3-1 20110010131 45 M42 L 102E 3.18x10 1.50x10"
W5 4717 M43 vi041 3. Lgﬁg 00x10} 0194 TmadAeRT BA8UKA% dosér o>
A3-MASNEO4P-3-18XT0 50540471 7 M46-V104G-3:1-8%x10 2 00% 10"
M1 62-89— M4 1040-3-18x10-2.00%10" 0N Wﬂzs:%ﬁw 2.70
M L 60xi0"4-B1 76 M40V L0 3-8 ab xS e IR 346
M3 385t PO T84S MBS O5H B TESAHE \3,;%@96?@"3%41@%2
g‘; V1O5F13-18%10-4-30x104-09-M53 ?&%@3 %%gﬁfgs uflg\fgﬁgig 3.13
I EY 63x 5,19
M6 ;_ L94K | 3.18x10° | 4.10x107 | 12.89
M7 L9438 3.18x10° | 6.00x10" | 18.87
M8 " 194Q | 3.18x10° | 6.80x107 | 21.38
M9 . L94G | 3.18x10° | 7.80x107 | 24.53
M10 ' 1.948 3.18x10° | 8.30x10° | 26.10
M11 - (G965 | 3.18x10° | 2.00x107 | 6.29
M12 : G96T | 3.18x10° | 3.30x10™ | 10.38
M13 _ T97S | 3.18x10° | 3.90x10™ | 1.23
M 14 ; HO8L | 3.18x10° | 1.60x107 | 5.03
M15 ‘ YOOP | 3.18x10° | 6.70x107% ] 2.11
M 16 : Y99A | 3.18x10° | 7.00x107 | 2.20
M 17 _: YOOW . | 3.18x10° | 1.00x107 | 3.14
M 18 ' Voo | 3.18x10° | 1.50x107° | 4.72
M 19 ; YOOM | 3.18x10° | 1.70x107 | 5.35
M20 Y99S | 3.18x10° | 2.00x107 | 6.29
M21 YO9E | 3.18x10° | 5.00x107 | 15.72
M22 s VI0IL |3.18x10° | 4.00x107 | 12.58
M23 : VI0IK |3.18x10°" | 5.00x107 | 15.72
M24 : V101H | 3.18x10° | 6.00x107 | 18.87
M25 : V10IT |3.18x10° | 8.00x107 | 25.16
M26. ; V101A | 3.18x10° | ©.00x107 | 28.30
M27 VIOIE |3.18x10° | £.20x10% | 37.74
M28 ; VIOIM | 3.18x10° | 1.40x107 | 44.03
M29 11028 |3.18x10° | 7.60x10™ | 2.39 -
M30 ‘ L102V |3.18x10° | 6.80x107 | 2,14
M31 LO9V 3.18x10° | 1.00x10™ [ 31.45
M32 i L.99] 3.18x10° | 2.00x107 | 62.89
M33 : Y100W 3,18x10° | 6.30x10™ | 1.98
M.34 S101T 3.18x10° | 8.00x10™ | 2.52
M35 S101G 3.18x10° | ©.00x107 | 28.30
M36 ; L102R 3.18x10° { 2.00x107 | 2.83
M37 L102A 3.18x10° | ©.20x10™ | 2.89
M38 . L102V 3.18x10° | 1.50x107 1 .4.72
M 39 3 L1028 3.18x10° | 2.30x107 | 7.23
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M54 Y105S 3.18x10 2.40x10" 7.55 M55 Y105l 3.18x10 3.00x10" 9.43

M56 Y105V 3.18x1fl 3.50x10" 11.01 M57 Y105A 3.18x10 3.90x10" 12.26

1=All CDRs are extended CDRs including both Kabat and Chothia CDRs.
wanigmnediresidues are numbered sequentially. 2=underlingerka)>5yWei8 7205

experimentally determined. Others were estimated to be the same as 9TL.

3=KD values were calculated as KD=koff/ko,,. Example 2:
nds

Characterization of epitope on AP|- ntihody. 9TL hi

Q pe

M40 0268170 rnwr 1e_the nnlfr pe.-on AR Wtﬁ% &$Q¥l\gnh M‘l’l\?
M41 qntib rly (O} ILIQ% ace Dlncrr on.Resonance E;-Isfii ad {‘I‘WQ%Q\ qﬁidﬁ%
M42 analysis w 13140 polypeptide..coup &iw%}i 1(‘5%%9[%@43;312’
M43 Serviges, bOH LOAL ; 1mnh|I|7 2d_on a.streptav inbs ke MQ?(I(QK gi?\‘q
Md4 Che hinding ;\z‘lﬂﬂmmhndlp Eab fmgmpntc (th&x}\qﬁll r%QQ&lﬁlhd r%ﬂ‘i@ed
M45 Aj?ﬂh in hqu@:% nce or presence of differe gqlrsﬂﬁk@p rm%ﬂ}q hAthe 7
M46 AR_peptidel ( (Mipﬁ‘@ﬂ from. American Peptide (31'\1”&?3;191\/ I?\rUO’F'IQ\ ARARS
M47 and seque np¥&04f(1xramn, AQ142 and A|’21 3 Aﬁ&lgﬁr\ﬁ&%}g i 89
M48 Tahlei4. TH VAJIQ‘}&In ides which dis 1Im‘pd hin rﬁrlrgf’h]foa f%ﬁ%k@rl 76
M49_ fragmbnt tq AA9AN were A(328-40_A0140 A3 Cand AP Bl 81.76
M50 respectivelly ?‘HQ]’T‘IFP 2).. Thus, antih dy QTI k.éd@ﬁm (‘erjpﬁirglz mgﬂfigﬂn
M>51 ’%QLA(\ of A|¥11' s shown .in Eigure 2 _the @Idl&%wd u&'ﬁﬁ}‘fn 5?&
M52 A[31-] R A ?¥AQSEN1 AP|-38!peptide did not rﬁnﬁgﬂimp hlrﬂ‘ﬂﬁli(}\f aﬂ*@%dy
M53 0T Finh fi %%W uggesting-thatiantibody bl EI)%J\QIQ td- M&WTP*#H-Q?IQ
M54 ot AI3140.8 S10269] In_dddition, Aj32842 %A&XAQQ A0l dp did*hot
M55 lnhibitbinding-bf3ntibody. 9TL to AQ140 althodd ﬁ’?ﬂuQv i Qad Iy-43
M56 nhibit A(Q AXH%Mn N to_control ant hnrly (r—m I|‘3 fﬁﬁé@quhmld% \'\/H-{)i

006/036201 P FIIE2005/027295. antibodyiis: L0 I & Abpi26
1=AL TR o0 Bas s 1D AR DR DSDBEBR G B Pl 16ipagracid residues
Pty deﬁfﬁrls’ﬁ?ﬁ“?ﬂ Yesults s w that anti %‘QTL 8rrgfe(?ir\entlalcg/Eﬂ é’ gg@fﬁéﬁ@a@ oTL.
i e e

DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL MVGGVYV (SEQ ID

MO oo R EYT RN R ARRY G Bl

Example
. To determine the epité)pe on AP polypeptide that is recognized by antibody 9TL,

[0268]
Surface Piasﬁnon Resonance (SPR, Biacore 3000) binding analysis was used. A4 polypeptide

coupled to biotin (Global Peptide Services, CO) was immobilized on a streptavidin-coated chip
(SA chip). The binding of Ap antibodies Fab fragments (at 50 nM) to the immobilized A in
the absence q‘i presence of different soluble fragments of the AR peptide (at 10 uM, from
American Peiaﬁde Company Inc., CA). Amino acid sequences of APB1.40, AB1an, and AP are
shown in belzélw in Table 4. The A peptides which displaced binding of antibody 9TL Fab
fragment to r’%&ﬁl% were APaga, AP, ABsaao, and ABjrp, Tespectively (Figure 2). Tﬁus,
antibody 9TL binds to a C-terminal peptide (33-40) of ABr.40. As shown in Figure 2, the AB).2s,
APogan, ABzzf.g;s, ABi16, APioas, and APy.ss peptide did not inhibit the binding of antibody 9TL
Fab fragmenﬁ, suggesting that antibody 9TL binds to the C-terminus of AP, .4 pepftide.

[0269] In addition, ABss.qz and APy pepﬁde did not inhibit binding of antibody 9TL to
AP althouigh they could readily inhibit AB;.4 binding to control antibody (anitibody 2289, this
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1-43 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL
MVGGVVIAT (SEQ ID NO: 17) Example 3. Generation of monoclonal
antibody 2H6 and deglyeosylated 2H6 A. Generation and characterization

wef msnestonal antibody 2H6 [0270) Mice were immunized withrAfs2004)d0és
a peptide (amino acid 28-40 of A(3iao) conjugated to KLH in adjuvant (50
gl per footpad, 100 1 total per mouse) at about 16 consecutive week

. intervals as: ribeg i eqli I 89 ethods | .
o e S Eoa e R A DTG AR o
16-28 of afBiwvichlessk revwl ts 5Hew, that antibhd B Tgprafopintindiy bold8 812813 5ut not to
APia aﬂﬁllﬁﬁl\g@ere first immunized with 50 g of the peptide in CFA (complete

Freud's adjuvant). After 21 days, mice were secondly immunized with 25
gg of the peptide hi IFA (incomplete Freud's adjuvant). Twenty three days

Table 4. | Asmingacidise0uen &8 ObRiR ARNIRA PAdSmunization was performed
1-40 (Whiith %%Egﬁﬁpﬁﬁgé’ RHRKIT R ddys Vit @ ad d6i)-titers were tested

using UV, QR Naldh was performed with 25 gg of the peptide
42 (W F RO et (G QR ERSBRYCENE (bR was performed

with 1Y GOV L HEQHN N0 46) < after the forth immunization. [0273)
1-43 (ngle ' ; r{%@’gﬁﬁﬁg%\ﬁﬁé@é{%g@%nd fused with

NSG i 31}3:1, with polyethylene glyicol 1500. The

hyb'rids were plated out into 96-well plates in DMEM containing 20%
horse serum and 2-oxaloacetate/pyruvate/insulin (Sigma),
Exampledndeyponaintbina/assiiapiedmnitodniiidese @stiososasdaqms On day 8,
A Geneé?z%rgcl:n%f cl%%/rlﬂgc € C%ﬂ%%glgg%gg@c%%@ea% 1 o \g%%_ladded to all the wells.
upernatants of the hybrias™ were LT EHEP R g antibody capture

[0270] immukbassay: Detenminsitioiiio?iibodyoflagephie danmwitbid 28-40 of AR;.40)

. clas cific 0 tibodies. 79 2006/036291
conjuget R RE S a3 AR RSP0 RE ot st
consecutiyelMisbsmrvabetet tiddibedinGetdigatidnt @né B lindselentédViethods 124:95-
. . ib ignat his antibo ined
e S A o, 1

|
Arch. Allgrgy é@@r@%&%&%&ﬁéﬁén%@@mméiwmm@a&mﬁh 50 g of the peptide

in CFA (SHBSIAR1RIROLRY VAN A UGS S IRGR IR A BRI mmunized with 25 g of
hromatography. The supernatants was equilibrated to pH 8. The

) T
the peptids fReria EhE TR HERO S AL T8 e broRinTAreE SariapasGerdbe scoond
immunizAcACtSia ihBiledstenos Svisle3d9%0 )iemslinr et wiBHNBSHOPH, 8T Ruys
later, mﬁ%%g@%%%%\%%ﬁ%g%%ﬁgs é’ﬂw” ﬁlg | rpn?r?lgliga%%hp\gag pgpfgn%rgclibv%%-% pg of
the peptide in IFA 34 days after the third immunization. Final booster was performed with 100 pg

soluble peptifde 32 days after the forth immunization.

[0271] Splenocytes wrere obtained from the immunized mowse and fused with NSO
myeloma celis at a ratio of 10:1, with polyethylene glycol 1500, The hybrids were plated out into
96-well platés in DMEM conxtaining 20% horse serum and 2-oxaloacetate/pyruvate/insulin
(Sigma), and§hypoxanthine/minopterin/thymiciine selection was begun. On day 8, 100 pl of
DMEM containing 20% hors e serum was added to all the wells. Supernatants of the hybrids
were screened by using antibody capture immunoassay. Determination of antibody class was

done with clafiss-speciﬁc second antibodies.
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citrate-phosphate buffer, pH 3. The eluted antibody was neutralized with
1M Phosphate Buffer, pH 8. The purified antibody was dialyzed with PBS.
The antibody concentration was determined by SDS-PAGE, using a
w i@ eAb standard curve. [0274] 2H6 Fabs were preparegthyopanair 7295
proteolysis of the 2H6 full antibody using Immunopure Fab kit (pierce #
, 44885) and purified by flow through protein A chromatography following
- manufacturer jnstructions. Concentratjon was determined by SDS-PAGE
10272] G A G TSP R HRF s MARAILer I8 WRRSOa
characterdvatiiondYOwecel didtie wriived peddgdite: BiAtbee3 DTMard tage. plagmanbody was

._resonanc R) system (BlAcore, INC, Piscaway NJ). One way of
detem‘“%%?%@rﬁ?ﬁ%@é’%a?ﬁ@%‘as immobilizing 2H6 antibody on CMS5 chip and

[6273] measThingffiniingdatibtitsBIESA o pepleetmthedaritiondyloGall Bathips, 2H6

as puri { | 1N Bc'u. eth lami l)é i %I rg oera

wes pur e 0 b S ography.
The supempspie s nguilibtiopd fRpHs ndivscleprahatatisovewabediloasttdriotiOmutdin A
column ﬁggﬁemcﬁeﬁ%%ﬂﬁm&&@m7191@%%%%&55%@%@&& ﬁﬁ%@&ﬁ 8. The

concentration of 0.005 mg/mL. Using variable flow time across the

column wagWistied CAh SRahimetsAurmeef SPan bbby Hhagmilndy saelied with 50 mM

citrate-phtIR=RARGRGY, RP80-BROGRERANBEIUNIS (RIB-aEhe SR Plpskadiiihierer,
ethanﬁl mlnitr%. Regeneration studies showed that a mixture of Pierce
pH 8. T}aaﬁg %ﬁﬂé

ASYouR RIS 7o tEH Fbier BB e 6§Y S RERIPB R )
determinadhblySHMNaCGHE2 dsieffeatively semavadishedewsd ARL.40 peptide while

keepi activity of 2H6 antibody on the chip far over 200 injectiorss,
74 e TR R S PO AP A Y EPAS s
Immunou@0Sn IS gfmctart 44308) waas peefied Syditminduboifgr footalh thetBbiensgraphy
, iad dilutions. (B1- imatesKP) of putifi I;
rloving SRR GIETR DAL SINA SRR AR o i
using LOBE86cegion-times of 10 min were allowed. 80 WO 2006/036291

[6275; PCT/WEROON/QRTRB&inqlis-2a5a6iaY e@@étgﬁﬂ¥ﬁ@é‘gsﬂl§%ﬁéiﬁllﬁébre3000m

rates (kg) were obtained simultaneously by fitting the data to a 1: o
surface p@éﬁ&ﬁﬁﬁoﬁ%éﬁﬁm}sﬁ@é@%?ﬁ%. GoBisFapaydidiarkre wasefsimmining
the afﬁni&w(alsaﬁﬂﬁohmzlgm&sgmm%n @ﬂ%—éﬂi@)ﬂ(ﬂ ﬂﬁé&lﬁ@@%ﬁéﬂﬁgliﬁfxlheﬁ%s of ABi.
' ., program, Equili issociation constant (Ko) values were calculate

woventcd R T R R SRR WA eraPHT G B TSR Rpropy )
carbodiindfielhgdrpetitdeBIBZ) ahdiN drydmmaasceingnbira{(hidnetias ¢ifi2 bikadnplier's
. . the:i bilized A[3i.4 ptide,.Affinities of 2HG Fab fragment
et e A DRSS LA s R 0 o s.00n
injected ca@qammctm@b@:p it PissaaoNg) 09ASahipbubird pring dimjiablrd usdane
across thefRAVHNS IRHDESHRAYS! Binge of antibody density was achieved: 1000-2000 or

2000-3000 response units (RU). The chip was blocked with ethanolamine. Regeneration studies

showed that a mixture of Pierce elution buffer (Product No. 21004, Pierce Biotechnology,
Rockford, IL) and 4 M NaCl (2:1) effectively removed the bound A4 peptide while keeping
the activity oé'f 2H6 antibody on the chip for over 200 injectioras. HBS-EP buffer (0.01M HEPES,
pH 7.4,0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20) wwas used as running buffer for all
the BlAcore :elssays. Serial dilutions (0.1-10x estimated Kp) of purified AB;.4 synthetic peptide

samples weré injected for 1 min at 100 pL/min and dissociation times of 10 min were allowed.
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instructions. !Biotinylated A[3 peptide 1-40 (SEQ ID NO: 15) was diluted
into HBS-EP (10 mM HEPES pH 7.4, 150 mM NaCl, 3 mM EDTA,
0.005% P20) and injected over the chip at a concentration of 0.005

WO gsing variable flow time across the individual chip chapRRlgotWSr205

ranges of antigen density were achieved: 10-200 response units (RU) for
detailed kinetic studies and 500-600 RU for concentration studies.
Regeneration studies showed that a mixture of Pierce elution buffer and 4

Kinetic ag5qqianonsaissdlied fUEIRAABHER THESK bun 'R RIRINS Redmnbencausty iy fitting
the data feAl PERigeuOrbiReohRdes ONar 208, IRieRiRASHHBD R hrfTEr Puasdsedn.,

s runnjng buffer for all the BIAcore assays, Serial dilutions (0.1-10x

(1994). 3G BEFRES BF Gt LB T B OB P B B
dissociatlomionatdtdiSsocahimimnmesiofiddankygie, allowed. The concentrations

of the Fab proteins were determined by. ELISA and/or SDS-PAGE ,
[0276] electr%%%ﬁ%ﬁg?yug?ﬁuﬁlg’s %%éépre g?l%}yklr%% ggézﬁ%%nﬁgét&?@gf@rﬁﬂ% chip
and meagwyingriioliacibinetaly s HKiFahiv tesouatinhizat (ko Heptitidisadtidtionof 2HG

L ' fitti e ta 1.1

Fab e L S R R S SR (Bt 900™
- BlAcore gngs JisppwRie iNOd S Erehipn (s gptavidawerr uskibetserBling valthatimmpplier's

e N AR IR Sl s o

HEPES pitd¢tide mhbdeid:shoWhiR TAnfk08 5abef) merinssimdg s thasipat 2
concentr@RIHOOTY R288g whiCT RS RRIePIdRRI AMIRARGIKHESA% bR Bnels, two
as tes'gad as descrih%elg a p\@.@Antibody 2286 is described in U.S. Appl.

ranges ol GARER ST REBCI I GOS80 A E) B ARG IAdFigebe studies
and 500-600iBOU§oR G et 2i28 Gkl / RsyakEifitids d6ad{edhoRHA thADaRiGIMS of Pierce

. ip, Af 4.67.x.105.3.9 x,10-3 9 8 20 62 : .
R e e S e G B
of AR peBt.'(d?XU;tﬂ‘l‘@ dhip floweet 3002ARGtMAD %S}MB tohfifer A¢31146daS Guxriig buffer for
all the B&Q&%%%g?s f@éﬁ%ﬁdﬁﬁtﬁﬁgﬁﬂfg{?‘ é&ﬁ&eg@;:%?go i%lédllg %%3(1)1%6284\?\516 e

o flowed on 02781 To determine the epitope o ypeptide recognize
injected gy %mig@@@@@%/@m@é@issociaﬁon times of 10 min were allowed. The

concentrations of the Fab proteins were determined by ELISA and/or SDS-PAGE electrophoresis
using a stand?ard Fab of known concentration (determined by amino acid analysis). Kinetic
association rétes (kor) and dissociation rates (ko) were obtained simultaneously by fitting the
datatoal:1 iLangmuir binding model (Karlsson, R. Roos, H. Fagersimm, L. Petersson, B. (1994).
Methods Enzymology 6. 99-110) using the BlAevaluation program. Equilibrium dissociation

. constant (K.D) values were calculated as kog'kop. The affinity of 2H6 armtibody determined using
both methodé described above is shown in Table 5 below.

[6277} Affinity for murine antibody 2286, which binds to a peptide of amino acid 28-40
of AP0, wafs tested as described above, Antibody 2286 is described im U.S. Appl. Ser. No.
10/683,815 and PCT/US03/32080.

Table 5. Binding affinity of antibody 2H6 and 2286

Kon (1/Ms) Kose (1/5) Kp (nM)

2H6 mAD on CMS chip, ABrso | 4.67 x 10° 3.9x10° 9
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Plasmon Resonance (SPR, Biacore 3000) binding analysis was used.
A[3t.40 polypeptide (SEQ ID NO:15) coupled to biotin (Global Peptide
Services, CO) was immobilized on a streptavidin- coated chip (SA chip).
wihakiaskeg of A[3 antibodies (at 100 nM) to the immobilizeg A{ZXAGEh27295
the absence or presence of different soluble fragments of the A[3 peptide
(at 16 la.M, from American Peptide Company Inc., CA). The AP peptides
which.displaced hinding of antihady 2H6 to A(31-40 were A[317.4

flowed 0A03340, and A[3140, respectively (Figure 3). Thus, antibody 2H6 binds to

APy400 ¢ SAanminaiBpaRtde (33-40),014{3140, Howgvep;this CAgrminal peptide
flowed of33-40) of A(31.40 did not displace binding of antibody| 2286 to A[3140 at

e riration tested:As_stoywm i Egure-3; the-A181=38peptite did
2286 o?l}ng:ﬁ‘gﬁ?h@’l;ﬁédﬁ?g oflAtbSdy 2116 orrg%%b%dy 228645 A(31-40

flowed 98 )ggesting that, similar fo antibady 2286 the epitope that antibody| 2116

AB1g orbfiistiipGRRRSFatmino acitls 89 @ind/or 40 6fde A(314d peptide (Figure 3).
[02791 In addition, A[31{42 and A(31.43 jpeptide did not inhibit binding of

flowed o

antibedy2116-te--A(31-40-although-they-could-readily-inhibit-A[31.40

binding tgo control antibody (antjnody 2289, this antjbody is described in

02781 'S bR e e STe R PSS 9BE) RAER D e rtice
Plasmon Feeahafdd SEPHEiBinerR) 3T dendisp lindhswwwhaiaetibady. £ bbby peptide (SEQ

. ferentially .bind A(31. t not t I-42 .and AR1.43. 102801 Taq ..
L e SN R R T
coated clﬁiﬁp@ﬁyﬂh@)pé‘ ibtidéntiivag aﬁﬁlﬁ(mhﬁmfﬂ& livad 80 diﬁé)rmwimm@1iﬂo in
the abserWQ kﬁf_bﬁﬂgﬂcgfo@.@é@gﬁ Qe f’?%g:?en% JLh‘éQ&W%ﬁi&& ISM {3 '?.5{2,51%30%140)

. was individually replaced by an afanine (alanine scanning mutagenesis),

AmericagBealigereraradblisié treditrhueideesisicndiselaced bindingrifragtibody
2H6 to ABEHURIERS SRR WP, T aRIEAP), WEISFERIGSSTiRFe 0885, antibody 2146

. Glutathione-S-Transferase (GST> fusion proteins (Amersham Pharmacia
binds to fieERislRcRidtdy. 1O OS] renMRMeE iy frimmearsR i it
ABiag &?%S@Qﬁlé’é&_lbﬁﬁgﬁwms " WZZ%t%SWA) ' %A@ﬁfiﬁ&%&ﬁ@sﬁ% {}s shown
- igma-Aldric g., St. IS, N . As control, Wild-typ
in Figurd, 00 A WA RS A0S S R BE R et H o EHAREELatss o
Apigo, smi@&ﬂgﬂhmipsﬁmtﬂt&hnmﬁk&@ﬂ%@{ﬁé #iltopP 1B Dol IHEBEH B8ludes

. Six different varia M35A(1-40), V36A(1-40), G37A(1-40),
amino ac@%%?fq%f&g@gg%ﬁ&ﬁé@%% -fd#ﬂsﬁ%g\zn in Table 6) were then
[9279]  immolbilaitiqa.08p1-0f0DAB Ry eptiGSi s tuleipie bindingario-EbISH 2H6 to
Ao BTN palesancnenaizd i) SR DAGERPGARRS ANARII0 Moo, his

serial dilution from 0.3 nM down (data using 0.3 nM mADb are show

antibody isglperibedindy So/uansdeutive WitHLS! handy GIRIESWEROMBIHAiel bind to 16-
28 of AFAQ (R 83 amkpRIWElLRERiglincaeligaied GratantiMaSd A, 4, but |
antibody (Vector Laboratories,

not to Aﬁ1.42 -an 1udde

{06280] . To further assess the involvement of discrete amino acid residues of the B-amyloid
peptide that fintibody 2H6 binds, different APy.4g variants, in which each of the last 6 amino acids
(AP1ao amirié acid residues 35-40) was individually replaced by an alanine (alanrine scanning
mutagenesisj, were generated by site directed mutagenesis. These AP variants (sequences

shown in Tal?le 6) were expressed in E. coli as Glutathione-S-Transferase (GST) fusion proteins
(Amersham Pharmacia Biotech, Piscataway, NJ USA) followed by affinity purification on a
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vector #BA-9200, Burllingame CA, USA) followed by 100 | of 0.025 g/ml

per well of HRP- conjugated Streptavidin (Amersham Biosciences Corp.,

#RPN4401 V, NJ, USA). The absorbance of the plate was read at 450
wonodealBles. Amino acid sequences of beta amyloid peptidescancuaganisos

1-40 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL (SEQ ID

NO: 15) MVGGVV 1-42 (WT)

OnatEERERIOR A (P OALE R hoBs SRR KED ) SRRA e
AR RIS G O VEEAL DY SSNK AL (SEO I NOTB
ABro e gUr 20 i ORE BBV ERTVRETE AL B RN G0

G37A((SER MBKT119)), MYBEMANSFATAAON0) shown in Table 6) were then immobilized

o B S R AR S SRR et

either ((SEAD L2360 239, MAGFGMY GBI A{ldd) from 0.3 nM down (data using 0.3 nM mAb

DAEERHD YEVH KLVFEAEDVGSNKGAIIGL (SEQIDNQ:2 )
are Sho T AR Ao TR R PRI T R R EROCCER iy 100 1l of

0.03 naBl tSERl DIRMRBoMMUBERY God8a{IMIDYe (H+L) antibody (Vector Laboratories,

KEMER ID NO:24
et R B Iy AL B PR b R M SRk e
conjugqise SptNGiRg S npb@VAiferiendeA Eeio INEHUE AN MEB 22 Sthovilistrbance
of the pMAS WHECIRAIQ 4MiR0 acid 16 to 28 of A0, recognized all variants with the
same intensity and served as internal positive control of 83 WO
2006/036291 PCT/US2005/027295 protein concentration and protein
Table G\ RIS AHASEIRRRRSS RAABBAFIINE BEPHET 2RO JATRNEP 41, API-39, or

1-40 (‘M@i APTASERSRE GY FYGHO MR T IOBRIHIE GADICY/30A, BESK 1IBIVA;15)
\/3BA, giHGGVV ,
1-42 (WT) ; | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI IGL (SEQ ID NO:16)
- | MVGGVVIA
1-43 (WT) . | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAT IGL {SEQ IDNO:17)
MVGGVVIAT
1-41 (WT) . | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAL IGL (SEQ ID NO:18)
| MVGGVVI
1-39 (WT) : | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAL IGL (S8EQ IDNO:19)
| MVGGV
M35A(1-40): | DAEFRHDSGYEVHHOKLVFFAEDVGSNKGAI IGL (SEQ ID NO:20)
: | AVGGVY
V36A(1-40); | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAT IGL (SEQ ID NO:21)
MAGGVV
G37A(1-40) : | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAT IGL (SEQ IDNO:22)
. . | MVAGVV
G38A(1-40)¢ { DAEFREHDSGYEVHHQKLVFFAEDVGSNRGAI IGL (SEQ ID NO:23)
i | MVGAVV
V39A(1-40): | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL (SEQ ID NO:24)
|| MVGGAV
V40A(1-40): | DAEFRHDSGYEVHHOKLVFFAEDVGSNKGAT IGL (SEQ ID NO:25)
MVGGVA
[0281] . As shown in Figure 4, Mab 2289 which was directed to amino acid 16 to 28 of

Ap, recognizfed all variants with the same intensity and served as internal positive control of
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M35A showed reduced binding to antibody 2H6, demonstrating that
antibody 2H6 epitope extended for at least 6 amino acids at the C
terminal end of A131.40. Mutations of V and G to A are very conservative

wahehaiesaalikely to produce important conformational changes. ik »qos/027205
proteins, therefore, the large effect of these mutations to antibody 2H6

binding might be due to the ability of the antibody to differentiate between
the mentioned amino acids in the context of Aa and these data

proteinda@mn‘sm:uemw;em@um@ym diesplatficiytfoodhizEn oy FORBALTR ; 4,

det |ne ether nd 9TL cam inding
A 39’85m st 3%elﬁm t4§ v‘ggr‘é“’pe e%ho h% é%@séé‘%r}fwd

M354 Shed Fedaneli 228Bnyereniibniytiliie dancdiffertns thanmets df ZH6MStope

h ith
extend g R RS AT Bt DO Itk e paf g o A
are very\ledn)%dmammmmmmte Wﬂﬁm@odmmﬂmmmﬁhﬁﬁ&iéﬁﬁuﬁm in proteins,
therefore qg%éHfﬁc aegg 2 ?or\{\ﬁre & g]cgd{l%i% |p ndio m%ll\l/jc geg ﬂ&? ability

njec 6d OVer an ac caRtrat
of the ?@ng/ﬁf@@rmmmdybdeﬂsﬁwmmms mpoms@mmt&iawmm and these

data d\,ﬁ{&ngﬁéé @{}391' ézggﬁéggfc%%&gr Eac gk;]g el was blocked with

ethanolamine. A( 40 ept 150 UM) was flowe onto the chip for 2

[0282] min. Tﬁ%damm‘@q@lﬁ@ﬁé @éét%@lf(ﬂﬂfém’?ﬁs@ﬁﬂ@hd@fgﬁﬁ@hﬁg)oa@@@emmn

experintdt RS QWed ARIQhe SIRIR 40N KB3daR uffeyt0-QIM rERES. pH
7.4,0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20) was used as

immobilizad 95 BURETITGPAPAROB AR RE A { A R RSB Rdfiegise with N-

ethyI-M(S\lhﬁibtﬁﬂﬁhﬁﬂ@ﬁi%ﬂf Ha%s?fiﬁmtg%@giﬁ@am{g%%?@g@ahmg twice with
a mi ture. e elutign bu roqduct No |erce
hydrox TS G R TR oA S KPS g At A S

2289 wlam@m:g dihteth @rio fenfidvinedton antine 9T aadihibeedanidban w2R8d chip at
a conceRIBEWLBEERN TTh Ak G, Hndao AGLASWasehserett. 1000

un
ut no Competltlo was observ een 9 OI' een

RU for 4Ad 2282206 Fdiiatid & o fhasin plestitih \Eﬁ\h@@hﬂhw@n ﬂ@mdylmnmmbmﬂed;
peptideqNSNLN SRS SRLPOLY foved,qpie the.C W‘B&%ﬁ%@? U8 PRSI Ested for

control. B. Antibody 2H6 does not bind to APP [02831 To determine
competifiRapihivdipg M mprilord emsuihp abigifr daminy, BRERE BifRme. &1 M

HEPESCels fransigotendth vilanme 7L B, vasdaistning 3289 3 £elS WeS Sunning buffer
fected with a 84 WO 2006/036291 PCT/1JS2005/027295 cDNA
e GRS

SfeFRp ﬁ?ﬁ?ﬁ%ﬁ) BE 0P pro it irgrgSafierdiavere
regenerafédroheabldngfedtiondtel mivere m@ﬂaﬁe&mmedﬂéﬂ@m&uﬁmmmm Pierce

no t| i 16,28 or§ "(rW /mlin
Bt R E000 LG TNALSETE (e ke RN A ot
performed fof antibody 9TL, and then antibody 22 8 9. Competition: between 9TL and 2H6 for
binding to Aﬁl.m was observed, but no competition was observed between 9TL and 2289 or
between 2H6 and 2289. Observations of competition between the antibody immobilized and the

same antibod:y flowed onto the chip served as the positive control.
B. Antibody 2H6 does not bind to APP

10283] To determine whether 216 binds to amyloid precursor proteins (APP), binding of
2HG6 to cells fransfected with wildtype APP was determined. 293 cells were transfected with a
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in PBS for 5 minutes, fixed with 4% PFA. The cells were washed three
times again in PBS, and antibody binding was detected with secondary
Cy3-conjugated goat anti-mouse antibody (dilution of 1.:500) from

wineksandmmunoresearch under fluorescence microscope. [f2844,605/027205
Anti-A(31.16 and anti-A(316.28 antibodies, which recognize N-terminal or
central epitopes in A[3, both showed significant binding to APP precursor
proteins expressed on cells. In contrast, 2H6 did not bind to APP

cDNA engodingnaid sTRe buress aardaishisrcusy isgiateBoxtmiahy orrs 1698te To
transfe@RMCEBIR d@%ﬁﬁ@@b@@é@dﬁeym%ﬁiﬁuﬂey W@MM&?H@%&S amti-AB. 15,

incubat Qr 7 days with peptide-N-glycosidase F (Prozyme, 0.0
anti-Afyg &Pﬁﬁﬁ ki) BB e gﬁ@%&%@e‘eo%?é!mg@sw three times
in PBS dagiym@sydﬂume&aﬁmem &0 Ry MALElsTfe M&mhﬁé@mg@@m in PBS, and

. ctrophoresijs, De late dles were purified,b oteln A
stibod R A AC Yoy B gbocy

(dilutiohiofling&¥findty %&ﬁhmmesdmglyméwaiedré’ddemmmmdpw ng

[0284] Blacor%%?s g P% 2%/2%\, e b| d| afflnltl%%t NE inal ?r central

deglycosy at ouna e intac
epltOPeam@@dMH@08%m@émmgan@%&igmwmm&m¢xpmﬂ@agmatells. In
contras?ﬂﬁ@t&’ﬂﬁd‘ﬁ’ﬁlfhhet%sﬁlﬁt% %Q@gg in an animal model of Alzheimer's
disease by administration of deglycosylated 2H6 A. Experimental Protocol
[02861 Administration of antibodies. Transgenic mice over-expressing the

C. GenslPWRMIN deanianaaniiigergcygor protein (APP Tg2576 with
K670N/M671; HS|ao t al., Science 274:99- 102&996ﬁwere used for the

[0285] experim@ anerHe g Pﬁ@?ﬁX@rﬁ%dlﬁP@ ?fg’n%ff%é"ﬁr‘ s iories inqubated at

37°C f@mw%mmem@@cuﬁm@m@t@yn&éan 04ad pdi P14 E88B)) in 20 mM
177-185 (199

Tris H#{)I' é’ uroblolﬁtﬁ%ﬂlg?%f% \% 6@55(@7?' EO%% gfﬁ%mgﬁ@fmm

protem,géllél@mgemam @eglagwlzﬁdmnnﬂashwevaapsgﬁaﬂhp Pmoeeinf Athe four

crome 48y 08 O RN A AR o o
the deglyppsjatrsridtomayiered inET B W 26D éﬁ@%b@ilabmm@@wmmﬁmw
of the AMAGES I d IS BRTNHARMAL &S BVREMERKY I RRRIREALy 2HS.

deglycosylated anti- A[3 antibody 2H6 (produced as described in Example
3) injections for a period of 16 weeks (n = 5). The third group received

Examplo/@e W\i@iﬁ@lﬁr sonealanttiM bhamﬁlh@m)g@%@ Q@@@M@ vapfé%iﬁi&%hemorrhage

weeks
Ath-either

4 ExpeaMes@rMm’mmdnﬁdy (n= 4) or 2H6 (n
[8286} . Administration of antibodies. Transgenic mice over-expressing the "Swedish"
mutant amyloid precursor protein (APP Tg2576 with K670N/M671; Hsiao et al., Science 274:99-
102 (1996)) \f‘rvere used for the experiments. The Alzheimer's-like phenotype present in these
mice has bee::n well-characterized. Holcomb et al., Nat. Med. 4:97-100 (1998); Holcomb et al.,
Behav. Gen. 29:177-185 (1999); and McGowen E, Neurobiol. Dis. 6:231-244 (1999). For the
sixteen Week;s. treatment study, APP-fransgenic mice, aged 20 months, were assigned to one of
the four grou;ps. The first group received weekly imraperitonesﬂ anti-Af antibody 2H6 (mouse

monoclonal enti-human APag.ag 1gG2b described in Example 3) injections for a period of 16

85



= 2). [0287] Behavioral analysis. Following 16 weeks of antibody

treatment, the mice from the study were subjected to a two-day

radial-arm water-maze paradigm as described previously. Wilcock et al.,
wd Newwgipdflammation 1:24 (2004). The apparatus was a 6-goT/N0esAs 7295

described previously. Gordon et al., Neurobiol. Aging 22:377-385 (2001),

On day one, 15 trials were run in three blocks of 5. A cohort of 4 mice

ere.rup, sequen |al for each bloc e, eac et tr| one
weeks {Nen% hélgar%e mcli gt trlaﬁ(\a/vdowae cﬁ” t14[te§3reelac eél?zgf %ig s%‘?:brf@
antibodyoHdet (pfoduics! wa@esunh@énmﬁvmgaﬂn b)dmn%@hsé‘sr pq:rwdcbe‘f@ﬁearmke (n=15).
The thf{EERBXPARRLIGIRARARRIBR L0 IRIR LR AR AR R AIEIER o

forreach mouse In a cohort’'to minimize o start’ arm wa

anti-Drogerddleorresasiperantoiniabié) goisrions femammgictfriﬁame’éz;r(avg@em on-

transgetRdiMiERLEOr ROID daNg. 50 dhe. et Lils, IRG RIAHRTmMN e[%t&bﬁ.HtS (r
visible then hidden (hidden for the last 4 trials). On day two, the mice

=2). were run in exactly the same manner as day one except that the platform

[6287] was, hlgéjﬁ’cszf&)&zﬂﬂﬂ&@ﬁs TR IBWRDEE U LIEPET LNAV I AMAN IS DN Fom

measured in a_one-minute time frame. Mice failing tg make an arm choice

the study wire g 8?%8@ S B T YT RATS RRTREeTRS deiseRp 3oy qiously.
Wxicocb&@g@ﬁ%aﬂzﬂdﬁmmmﬁ ma(mm)Dueeteﬁb&mmw 8 6farMigRIe dBQescribed

stud ter e of of ea us
P rew‘mgi % fhe djp%h %’tﬂonaeas €€ if f?}e ra§ %rkrﬁr? aoig’tigl%@é gere run
in threq:fdadmmﬁ\ﬁe An@bhmalo%mepdzhmrpmmﬁémn%btémtna&nbﬁmke{dmce&hﬂ Bf 4 mice
get triaP SRS AR MINMIES H?,%eg g%&m‘ '&9 Iyl gl variahi lgx& facs%c”.ﬂoa* B8t of

errofs for 3 consecutiv were a eraged producing points
mice wWaRBH dayiReHnareiediyesb nestediSa i go et \eADestdd Shatwieand block of

5 trials(The é@ﬁtgﬂ’}?v!r% dil¥rant R BRI HRIRIO HICRLARARI$n RS FIRY Qfes. The start

sacrifice, mice were Wel%Pgd overdosed with 100 mg/kg Nembutal

arm WasAREIGH e erehSridks YRIB e GPAL AHB IIMIEIAIE GRastAN S aixmy ipindabifor both
days. uitiheBimli Dh@h&%h%qﬁﬂﬂﬁhﬁhkﬁﬁdﬁeﬁmmwmm 88k:2f thSlast 4

alf of the brain was immersion fixed for 24 h in fresh prepared 4%

left
trials). O SRRSO RN ROAR% L5 P40 RIPPAS S Syt the
platfonhems—hrédaﬁ fvend thels, Irﬁld}ateﬂ»éoﬁ%hm(ﬂﬂ%rezﬂ%naﬁﬁﬂé@ was measured in a

one-mifH0 QIR YAt Pl L BN PRARE R, A AR ARG SR, fored one
cyroprotection. OI’IZOI’] alrsec IOI’]S 0) ness were co ecte

error, batsmm?gmmm@wm $edredssignal mllmbeedbis mé}e%umaﬂmbers of
mice ;@E%ag't&é%e% ideRE LARdRRIRY SILEIGERR! S S%&Eeef@ﬁl@ef the

8 equally spaced tissue sections 600 a%lart were ra ected
dependgniRatsiren indhtiradinhinra natstammeg sy e quanianye. not evaluative, the

potentidlBiBabivRshamistikiar a3 mbihpe e onabaRt-Pan Nl trial

Biosource, Camarillo,
variability, each mouse's errors for 3 consecutive trials were averaged producing 5 data points for

each day, Wh;ch were analyzed statistically by ANOV A using StatView (SAS Institute Inc., NC).

0288} Histological analysis. On the day of sacrifice, mice were weighed, overdosed
with 100 mg/:kg Nembutal (Abbott laboratories, North Chicago, IL), and then intracardially
perfused mth 25 mL of 0.9% sodium chloride. Brains were rapidly removed, and the left half of
the brain waé immersion fixed for 24 h in freshly prepared 4% paraformaldehyde in 100 mM
KPO,(pH 7.2) for histopathology. The hemi-brains were then incubated for 24 h in 10%, 20%
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CA, 1:10,000) as previously described. Gordon et al., Exp. Neurol.
173:183-195 (2002); Wilcock et al., J. Neurosci. 24:6144-6151 (2004). A
second series of tissue sections 600 tm apart were stained using 0.2%
woangmseshin NaCl-saturated 80% ethanol, Another set of seetHanNSowRIL 295
also mounted and stained for hemosiderin using 2% potassium
ferrocyanide in 2% hydrochloric. acid for 15 min, followed by a

¢ unterstain in a 1% neutral red solutiqQn for 1 catiq

and 30 R EoRS R & KSR LA RS ek ere

collectthibudinageiidingRnisrhdedi arﬁ)sbﬁedaﬂéscssﬂmlmng Jdphatebaifaedhealine
. rcent ed by positive stain. Qne ion of, efr tal cor

with s B et e et et e

sectiorth 6£8 wapanowegi mamldmﬁis sd@ﬁednpmmﬂbabuahgés)uﬂ bl stk daursithgsise-

fontin g L e A B4 il
CA, 1 d@M@&@@Wﬁéﬁé@lﬁb@re&%é@w%t@d Bnadeunat CHABrdLEMNRY.
WilcodieRSlimate.theRarenehymal a1yl CONGR 5ad sUis VASRUATBMYINE00 un

values were subtracted from the total gercenta%(z) For the hemosiderin

apart egsh SBCh USRIt Pragsitd mllaphbaive Wetbaehnfepthsraet of sections
were aSRCHRNS @R 1D etAvRPEE Kuspbasaf ilesne @&@@Bﬁﬂ@i@b@me in 2%

alltatlve dlﬁerence Pgﬁ‘i’ttw E& animals were ob ved aét;< thjon
hydrochieRie Rrif Ao dat v@§ |®°§b’§&“éﬁ%‘é&‘ﬁ& Wé‘?é“ foedan %%0 min.
Quantiﬂstﬁlbﬁf ﬁfmtmed Balitieg Wﬂ%ﬂﬁiﬁﬂﬁﬂﬁt&ﬁkﬁi&ﬁﬁﬂﬁt@g@dﬂp@fmﬁcﬂ&ﬁ@m&
Image\ﬁ'oh re {915 %esafb%%% %cesét lﬁ?t%n ggé{xg)l/ L -\?J;fi G@Rtp?c%i:\é\%gag% gocupled by

oup were analyz 0
positivEistagr, sﬂb&%gneam%tbe rfnp&abw&xmﬁaﬁirq Mgass r@ﬂmiupﬁwmmdemie

analyzg{fg R-@B %ﬁﬁ'ﬁ%ﬁk@g QJ Sﬂ&%%%g@azﬁ{ﬁﬁrvﬁlﬁe StHRSIGal

es was ncu ated In 96-well microtiter plates

analysgp/RDiRsEY; Rbifes R@@Rﬁ@éﬂ Begirtarigialifbiewereeprad sasbcriwes performed
after nEARAE GG g&an&nbﬁt&e@m@ﬁyw %Ih%@rh% 19 AR ipei9RElrea

Dedham, MA) at 5 ug/ml in PBS buffer, pH 7.4 e secondary antibody
restrw%%%%%ﬁ%ﬁ&@&%é@éaﬁﬁ%ga Qﬁﬁsm%ﬁ)&dw%mﬁh% H(Q798940d; the

Vasculﬁ*@ﬁﬁﬂ)oﬁi Bahi8O0Rd itutianctBeiash din: aas gemnﬂﬁgrag Bor the hemosiderin stain the
stre |dln rseradish peroxidase 87 %%:O 2006/03

numb %5@%“3% g ARRBREh SRS 8%%%“3‘3 1S, rsragcRymber of
sites p&'ﬂ\ﬂﬁ:ﬁoﬂnsﬂi&tﬁa@l&@ K}L@Hﬂﬁheeshffegemﬁm&n adiinphyvericabsBwpdidelhe sections

atalo Scx%“e%gjpga 0% 4@% fﬁ{f fgg % %r t%gn gvaerg g)%%ﬁﬁﬁ(/% aons%y el ﬁl’;l %rgg%%osxtwe

cognl Yy administration o

Proﬁiesfﬁ@smmmmm taskogetectionpatiet |darrireseprssibinigament-related
differeﬂ@é's?”sﬁé R ROSHRUC QLR ent group were analyzed by one-way ANOVA followed by

Fisher's LSD means comparisons,

[6289] . Measurement of serum level of A peptide using ELIS& Serum collected one day
after the Iast dosmg of antibodies was diluted and incubated in 96-well microtiter plates
(MaxiSorp; Iﬁunc, Rosklide, Denmark), which were precoated with antibody 6E10 (anti-beta
amyloid antﬂé)ody that binds to AP;.i7; Signst, Dedham, MA) at 5 ug/mlin PBS buffer, pH 7.4.
The secondaty antibody was biotinylated 4G8 (anti-beta amyloid antibody that binds to ABi704;

Signet) ata 1:1:5000 dilution, Detection was done using a streptavidin-horseradish peroxidase
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models. Gordon et al., Neurobiol. Aging. 22:377-385 (2001); Morgan et

al., Nature 408:982-985 (2000). Animal treated with antibody 2H6,

deglycosylated 2H6, or anti-AMN for 16 weeks were tested for spatial
wieigaisarlearning in a two-day version of the radial-arm water/osaaes 027295

Nontransgenic normal mice (including 2 mice treated with 2H6 antibody

and 4 mice treated with anti-AMN antibody; these two groups were

..._combined since no behavjoy, differenc obserye ere also tested in
o R o RSP R o e Epeas, D). ABa-
20 (AmaREntPaptidenicaltieeitooated WitMhecomrdfanstandyrdantivadvN) failed

to learn platform location over two days of testing and were significantly

impaired compared to the nontransgenic mice as previously described.
B. Resyififcock et al., J. Neuroinflammation 1:24 (2004). However, APP-

[0290} transgeﬁwm@%gawg et dhs BPUALR; HBQQX)‘%%{%%MM antibody, The

deglycosylated 2H6 demonstrated a significant revers e Impairme

radial-gEcBraee aasd abirsraieseinNrrmaing feg anreneric de faithiig trayaovicwithise
models? (RSARREIAMARSEHIsALEIFos PeT1UA{Fig0D). TReLaal-1e2ed 408982985

APP- transgenjc mice has a mean performance near 3 errors per trial at

(2000 {rERHiGrBIg Y Hh AR S P Bt ISR PG b dRbTadiiseks were
tested fdeghratsyatachantiDaiinoiks asowel asda sitact ramtibasy {prsewarsal

of cognitive deficits in the APP-transgeni¢ mice, [0291] Reductjon |, .
Nont TG A6 RBP4 KL B At esed vt
anti-Al&l ewfistdy AlSdmiwornmsetasing drdndintdpdosrnpUisiatosidgiffinmotvas observed)

I g h with antibody 2H6 (about.56%
ver oSSR S5 005 PR MRS GHRURTE 5 e
transgepicQroige Bretpeanipaheceotmbanthedl GutibbhiN) Ceiled rinapn(pltios fRation
over %ﬁ@?%&ﬁ%&%%ﬁ%@i@%ﬁ%@%% e H&M%%%%ﬁ)&nice as

_was significa 6% reduced after: 16 'weeks immunotherapy with antibody
previoushyal esgEbeG oY HerrletioH - gm0t artrates s Aatd. Zifprusout PP-
transgeib Y16 UaHeRsRFIQH0 Lha pompR e d AR LAt ARIRCE Y e Alenstrated a

: .ﬁc%%oug %’:métngéVlN), 88 WO 20061036291 PCT/US2005/027295 Table 7.

SEnHCR P K3 90 8t S B PR SIS oLy 18 67 BREohTaAtfsuay raatsasate mice,
ending Mgampexdtnd meea pecompindd nanditveipsntubokiisoche mieadstain-fakated APP-
A(3, and.standard deviation and standard error. of mean for %Ea? .

e B R hLr ALt S e P 5
The dataghenviténrdtsadiindisamtigibd degliyediihBPTnliDFdY. 60RKE. 879 RbiSHe intact
anﬁbod}%oglgeéeﬂéy o 'g’gg%iﬁve deficits in the APP-transgenic mice.

0291} . Reduction of A B deposits without increasing microhemorrhage. As shown Table 7
below, total AB immunostaining in the hippocampus was significantly reduced after 16 weeks
immunotheraipy with antibody 2H6 (about 56% reduction, p=0.0001) and deglycosylated 2H6
(about 58% reduction, p<0.0001) as compared to the control antibody~treated group (anti-ANN).
As shown in ;Table 8 below, total AP immunostaining in the frontal cortex was significantly
reduced aftex: 16 weeks immunotherapy with antibody 2H6 (about 50% reduction, p<0.0001) and

deglycosylate}d 2H6 (about 51% reduction, p<0.0001) as compared to the control antibody-treated
group (anti-AMN).
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Deglycosylated 5 11.344 4.765 2.131 2HG6 Table 8. Total A(3 load for

frontal cortex after 16 weeks of antibody treatment. Mean percent area

occupied by positive inununohistochemical stain for A(3, and standard

waewasiossend standard error of the mean for the frontal cortexageshoyy s

Antibody Number of Mean Std, Dev. Std. Error administered animals

analyzed Anti-AMN 6 47.060 4.667 1.905 2116 4 23.708 6.355 3.178

Deglycosylated 5 22.834 1.970.0.881 2H6 [02921 As shown Table 9, total
Table 7. Efatalt Bod G Ripnece R T
it e s STamtre Rtigtion and

area ocCupiSy RS RBHBIBS
standard grror g meRs 10E 1% nas Blﬁﬁeﬂ?gg‘b‘m’%ﬂ % reduction. p<0.0001) as

Antibodycompared|tbithdbeontfol antibddyatreated gropptfamisA ViN). As SRORAGA
administéfable 10, {ataib@bngoatgeedtaining in the frontal cortex was alsa

Anti-AMBignificantlysreduced after 16 weeks immunothgrepy with antibodyg2316

oHg  (apout 79 feduction, p<U.04dly,gnd deglycpsyjated 2116 (ayogt 8%
CuU

1 i DDA\ +. +
lzu,u UUTTIPSUOUUL) A5 CUMTPArEUTTo tUTme O O di iimoouy=tca

Deglycosy’gifida..MNJ. Table 9. Total Cohg6red staining*f6Fhippocampysiaitar 16

2H6 weaks of antibadv traatmenti. Maoan narcant. drea.accunied by hositive
vvb\_.,l\d T LIILIUU\J] o UALTIre rTiIt. rvrouAnT rJ\.IIUUI LA LI\l .Y \J\lv\.&lr.ll\.o\./l l-l] 7 ITCT VO

om—red stain for AP, and standard deviation and standard error of the

C
Table 8. dptaly¥Blopd rdioairhpriesralien dfiveaktinbuy iRrdvitaeBrmmtad e, percent
area occupjgd by RPSEEYS AHENaRIERsCEcA] Afain fetys B fldrusie vistion ead
standard gyrga et hpipeanfog iy Hontel 698 DUV Hated 5 0.573 0.101 0.045

Antibody2116 89 WRZOBG/A36291 PGAES2005/02723%¢ Tiadle 10. Totadid, Error
administegsango-red sty daslfrentdl cortex after 16 weeks of antibody treatment.

Anti-AMNean pergent area occupied Ry pggitive Congq-ge@ stain for A[B; ape

Y6 standard ¢ %VIaIIOﬂ and SI&I’IH%%S@’OI‘ of the NE%}STOI' tneron Bi?!?glex

. el
Aalc: SITUOWTE.

Deglycosylated 5 22.834 1.870 0.881
216
[6292] ~ As shown Table 9, total Congo-red staining in the hippocampus was significantly

reduced after; 16 weeks immurnotherapy with antibody 2H6 (about 77% reduction, p<0.0001) and
deglycosy}atéd 2H6 (about 53 %6 reduction, p<0.0001) as compared to the comntrol antibody-treated
group (anti~M). As shown. in Table 10, total Congo-red staining in the frontal cortex was also
significantly jreduced after 16 weeks immunotherapy with antibody 2H6 (about 79% reduction,
p<0.0001) and deglycosylated 2H6 (about 68% reduction, p<0.0001) as comypared to the control
antibody—treéted group {anti-AMN).

Table 9. Total Congo-red staining for hippocampus after 16 weeks of antibody treatment. Mean
percent area occupied by positive Congo-red stain for A, and standard deviation and standard
error of the mean for the hippocampus are shown.

Antibody Number of Mean Std. Dev. Std. Error
administered; animals analyzed

Anti-AMN ¢ 6 1.210 0.081 0.033
2H6 4 0.281 0.021 0.010
Deglycosylated 5 0.573 0.101 0.045
2Ho :
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Antibody Number of Mean Std. Dev. Std. Error administered animals
analyzed Anti-AMN 6 2.507 0.691 0.282 2H6 4 0.520 0.047 0.023
Deglycosylated 5 0.807 0.104 2H6 0.046 [02931 Parenchymal (Tables 11
wanh@2yzarsd Figure 6) and vascular (Tables 13 and 14-; Figere/#32605/027295
Congo-red staining were analyzed separately for both frontal cortex and
hippocarnpus. As shown Table 11 and Fig.6A, parenchymal Congo-red
staining in the frontal cortex was significantly reduced after 16 weeks
immunotherapy with antibody 2H6 (about 98% reduction, p<0.0001) and
Table 10d@ipt 6syigeasdsisniab dort Fastr ecuttivafiq<d® 002k} af aotibpdyackimibe:.
Mean pergsptrracanipid-be arstive sl arte AR, s shoand inafidbie R andiigd
standard grrgr phesrgmiar Gsrfoial ¢oseximing shothe. hippocampus was also

Antibodysignificantlyygdieedsafter 16 yeeks immunothgrapy with anti &)
administdatdout 96% mgi%;%g.ooon and deglycg syﬁate 2H6 (ab 3%%’3{%}}“

Anti~A1v1§§ducnon’ <0.000TI) as, COI:EB% dtotheco j}(ﬂﬁmibody-ire

146 \viac lad otiva than t

o A BN IR N | PP e | [ W
(AIT=-ANN)HTTE"UCYTy COSyTat€U 2150 vwwas 1€35 L HT v ettartjie-Hat

2H6 _ oui6 antibgdlin reducing Coflgi3ed load in thd fAtal cortex hAE@23

Deglycosyigisgcampus. Table 11. Parén¥iymal Congo}rédGataining for franidb
2H6  cortex after 16.weeks of antibody treatment. Mean percent aréa occupied

by positive Congo-red stain for A[3, and standard deviation and standard

[0293] error ipean-enibe; ronal soriex ﬁ&@%&%&@% Qﬁ@ﬁﬁ%ﬂ 14;

Mean Std. Dev. Std. Error administered; animals ana

Figure 7)4 sBergre7 el oR 6y S oestaly fon botk fipesah tarser 3181 Sdmpocampus.
As showi Tl 0.064d BH% A abieedehalenchymal Cenaniisd alaintbiddOlortex was

signi ﬁcanrgg%)g%&n(géj%ggg&éle%eeks of antibody treatment. Mean Eercent area -

occlpi it HgBrRaeRP YoV R antive A i faberdh A8 b redigion,
p<0.00013tenidrgleroeylafthEH6 Geivio TPk rRipRELATPUS. 608 ShRWHHPRM® the control
antibody—%%%@@g %%%%]{Oa?l&ﬂws %%%%é%xzr% Efaﬁﬂ:tﬁoggd%g l%%r: 821‘@&%@:1815 Congo-red
staining in the hipp.ocampus was also significanily reduced after 16 weeks immunotherapy with
antibody 2H6 (about 96% reduction, p<0.0001) and deglycosylated 2H6 (about 63% reductio 1,
p<0.0001) as? compared to the control antibody-treated group (anti-AMN). The deglycosylatesd
2H6 was less effective than the intact 2H6 antibody in reducing Congo-red load in the frontal

cortex and hjiopacampus.

Table 11. Pirenchymai Congo-red staining for frontal cortex after 16 weeks of antibody
treatment. Mean percent area occupied by positive Congo-red stain for A, and standard
deviation and standard error of the mean for the frontal cortex are shown.

Antibody Number of Mean Std. Dev. Std., Error
administerad. animals analyzed

Anti-AMN _: 6 2.360 0.676 0.276
2H6 : 4 0.059 0.047 0.024
Deglycosylated 5 0.537 0.144 0.064
2H6 ;

Table 12. Pafrenchymal Congo-red staining for hippocampus after 16 weeks of antibody
treatment. Mean percent area occupied by positive Congo-red stain for A, and standard
deviation and standard error of the mean for the hippocampus are shown,
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administered: animals analyzed Anti-AMN 6 1.117 0.104 0.043 2H6 4
0.040 0.029 0.015 Deglycosylated 2H6 5 0.416 0.078 0.035 [0294] As
shown Table 13 and Fig. 7A, vascular Congo-red staining in the
wuppooamzgpus was significantly increased after 16 weeks igdrUnalaciabs
with antibody 2H6 (about 2.7 fold, p<0.000l) and deglycosylated 2H6
(about 1.7 fold, p=0.0185) as compared to the control antibody-treated

AIJltﬁJOdIStalnlng in théVrowealatortex Wadealso significardimeased afle3td Error
administggedks immurivinsiapyalyizbd antibody 2H6 (about 3.5 fold, p<0./0001) and

group-fanti-AMN).-As shown in Tahle 14 and Fig. 7B, vascular Congo-red

Anti-AMIeglycosylatesl 2H6 (about 1.8ifold; p=0.0048) @gpgompared to ghgygontrol

2H¢  antibody-treated group (anti- Ablﬂ,h@ The incre gpgf vascular C B%“ g-red

\:-.;-.

ni degtycosytatet reated-grqup - was signiftcar
Degiyco%ﬁa{%g‘gﬂg % g y y ntihn 4\6:'%2 ted nrnl |n f loﬂgl‘h hlhhﬂr‘nl‘hqulés

thartm-tne— ILabL LI IU aRtBo ytroatco

(p=0.0025) and frontal cortex (p<O. 0001) Table 13. Vascular Congo red
[0254]  stainidg fbohipfebiarhpand Eifie? A e aks G argdbeasty steatigenthMafocan pus

was mguﬂﬁré}ﬁﬂl i%?&dé)e%é@ d)e ngwer vae Coﬁa 5 r{%gri Stﬁln f%%%éh%gﬂg(g %@%&dﬁqid

deviation and standard error O e mean

p<0.00013 and sleglraositrse b2 Nfe@hastd.. Diakd St E}f&ﬁ)aelmmmddpalmmmol
antlbedyfifb'ﬂﬁéaeﬁdﬁ T{aﬁ‘M 023 8038 R R 2 Wﬁ% %\/ Oé e ar Conige dred

De chosylated 50.157 0.030 0.013 2H6 Tab aseufar Eongd:
staining @tg?ﬁlﬁﬁr\“‘&l FOarEsRisR sigaifirenadneropsadititrly! Qr@faﬁktemnMeaherapy with

antibody PEIE ¢BRHER0GLURICM. 000 PPAIHVR G ONE0 1RASKIR [abstS: 81681808k s) as
tion anﬂ?ﬂgﬁ (?ard error of the mean for the frontal cortex are’shown.
B

°0mpare‘g??n §&NG MRS RO B G ENor Thirinsrsasecel sfenlisCongo-red
staining ianbéyderlyAsdilaltiN BOik4Bd H55:002 3 ézﬂﬁcﬁ&l? 1400848 -8d4ntact 216

antibody %ge%%: &P&ﬁ'ﬁ‘ tﬁ)g bsogf %?p%gca%ggug 831% 5%_2@ ) and frontal cortex (p<0.0001),

Tabie 13. Vascular Congo-red staining for hippocampus after 16 weeks of antibody treatment,
Mean percent area occupied by positive Congo-red staira for AB, and standard deviation and
standard error of the mean for the hippocampus are showwn.

Antibody Number of Mean Std. Dev. Std. Error
administered; animals analyzed

Anti-AMN 6 0.093 0.036 0.015
2H6 X 4 0.253 0.053 0.027
Deglyoosy}ated 5 0.157 0.030 0.013
2H6 .

Table 14, Vascular Congo-red staining for frontal cortex after 16 weeks of antibody
treatment. Mean percent area occupied by positive Congo-red stain for AB, and standard
deviation and standard error of the mean for the frontal cortex are shown.

Antibody Number of Mean Std. Dev. Std. Error
administered: animals analyzed

Anti-AMN 6 0.147 0.055 0.023
2H6 : 4 0.511 0.084 0.042
Deglycosyiated 5 0.269 0.043 0.019
2H6 ‘
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WO 2006/036291 PCT/US20051027295 [0295] Prussian blue histological

stain was used to label hemosiderin, a feric oxide material produced in

the breakdown of hemoglobin. Extravenous blood in the brain leads to
woigsaglishphagocytosis of the erythrocytes and breakdown etthes2005/027205

hemoglobin within them. Thus, ferric oxide-containing microglia are thus

markers of past hemorrhage. The number Prussian blue-positive profiles

in antibody treated animals were counted. As shown in Table 15 and Fig.

e BB

02951 g reddih PITIRIOEIS Frnsisiecthin, epeldome titrrcentadc oxide
material Pdsiahibltie btedhiwgvifor abaviiatfoBkas RANRBRAIAIIR ¢RBHleads to
. . antibody treated group.(anti-AMN), Treagtment with deglycosylated 2H6
micro S B e S BRGS A ArGEGENTAY 16 BEOCR E Ao (.
Thus, fertp-@xdB6Dn @mtgmpareditcuththeontiteantbpaly Haatemharoups Saieis.
: 5siam ining for the entjre sectign after 16 weeks of antibod
Presian b, B SR o o vt 19

and Fig. §itbatmetardihevidsky aH4 siguifidantd efpad O0MS neanstarthasdatirsiue staining
1 ' Dev..Std Err .
for aboutSESYOM A& SHPURY MQ%%%%%&%%E?@?%%% (gz\é%%% ghgaﬁment with

administered; animals analyzed Anti-

deglycosyiziet Hlhanbody oW gnedssialaesan bbo oanR0064bok 6.00896] (v=0.0364)
as cOmpa&qrwrﬁﬂ@g@b@mgn@mga}agég{msé@ggn of deglycosylated 2H6 antibody. As
shown in Fig, 9, administration of both antibody 2H6 and deglycosylated
2H6 to the APP Tg2576 mice significantly increased serum level of
Table 15 bBtasaiaryldic peptide féltuevere Recsignifcantineaass afuissiymdsyglat
Mean perbethaaenyloidpeaphylecsids ohsesi@d indbaiA\RRATG25HeIiseAlel and
standard eminipfsbratioan Gheshti-ohkity saoiifnosty elidavithe wild type mice after

Antibodgy@dministrafion of anti-AlvI fibody or anthpdy,2H6 Thisjgicates-that
adl;iﬁzst}et[’agg;increas%ﬁ. Ml o%%]%a-amyloid ?gﬁgiégeﬁﬁay be uglgg'ig%sist
- F i A+l hh

ISgNoSIs f7AD and montor the responsetg-AD-therapy-such-as-m
e f"r\nr\hleidl & U?} The ab )\9&%1’9 dpmnnﬂtfq}ﬂm%af 1\

Anti-AMNTY 7" 17
nmurmotIiCTgpy-— . SUrtcrast NS
2H6  the deglyc ‘&(ylatpd antibody 228%s as effecti¥eta8 the intact[dh@dddy 2H6

Deglycosjratedersingilearning and mehifdiy deficits in|APRT 92576 m|ogx@ythe
2H6 deglycosylated antibody 2H6 is a little less gffective as the intact antibody

2HG in depleting A(3: deposits in hippocampus and frontal cortex as
{0296} me?agté;%g,l by, %?Q%Eﬁgrsc;%;ﬂ%gl%n%%deglycosylafed 2H6 antibody. As shown
in Fig. 9, adn;:ﬁmstration of both antibody 2H6 and deglycosylated 2H6 to the APF> ngs 76 mice
significantly fincraased serum level of beta-amyloid peptide. However, no significant increase of
serum level qff beta-amyloid peptide was observed in the APP Tg2576 mice after administration
of an’tiwm antibody or in the wild {ype mice after administration of anti-AMN antibody or
antibody 2H6 This indicates that the increase of serum level of beta-amyloid peptide may be

used to assist: disgnosis of AD and monitor the response to AD therapy, such as imamunotherapy.

C. Conclusion

6297 The above data demonstrate that 1) the deglycosylated antibody 216 is as
effective as the intact antibody 2H6 in reversing learning and memory deficits in APP Tg2576
mice; 2) the deglycosylated antibody 2H6 is a little less effective as the intact antibody 2H6 in

depleting Aﬁ deposits in hippecampus and frontal cortex as measured by Congo-red staining, but
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WO 2006/036291 PCTNS2005/027295 is as effective in depleting A[3
load in hippocampus and frontal cortex as measured by A(3
immunostaining; 3) increase of A deposit (as measured by Congo-red
wsiatekie1 hippocampous and frontal cortex vasculature by #h@rszoos/027295
deglycosylated antibody 2H6 is much less than the intact 2H6 antibody;
and 4) microhemorrhage as measured by Prussian blue staining in APP
Tg2576. mice treated with the deglycosylated 2146 antibody was much

is as effectt)WéP femirtined Rrioatbit RRROGI R RIS HRRIF PSR 2RSS WSS Bl ddbst

lmmunostttiAlﬁagh egjyﬁaexd h@ted@slttﬁglswl@aae@s‘t@@df iyg tgmgtpﬁai/maﬂmgyahons of
zheimer's disease wit wer microh a

bippocampR e FREE B RN e IR P S AT B Fegpure e

than the 1MEIEHEHEIQIBU@S?§%EGM f@e&ﬂiﬁfﬁtrmﬁ@e%mﬁﬂmﬂtlﬂ)%&hﬁmﬂih@ sffinibyg in
he antlb to F or om Were

AP T2 B R S S TR B B0 R ol i, mce

treated withuhinitacy 2 ikcepibesyfroheR &DaSystes §)addgipmeayiagid (it o Quisied)

effective 8%1?1 Igg‘rﬁg “Zc&cga Qn?%%ﬁ%ﬁ ﬁM‘%g ﬁH‘iB%ﬂ%l&" %}cr%%@norrhage in

ns of Monoc onal antibodies (rangltlg rom 2 nM to the maximum
APP Tg2¥tmmésstration as indicated in Tables 16 and 17) were injected. HBS-EP
(0.01M HEPES, pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant

P20) as runnlng and sample buffet Blndlng data were analyzed usmg 1:1

acf&@ model for Iow aff|n|ty |nteract|ons [0299] Table 16 below shows the
binding affinity of the anti-(3-amyloid antibodies as measured by'KD (nM)

[6298]  to miBwdiTECHIRR g HimatiyprN Foaisei pRMARA C TR§pierT g) conaplement
were meagz?&iﬂﬁﬂlﬁfﬁgﬁgﬁpﬁgégﬁd%@\é%@&oﬂ 2%&%%%?%&13 Foy

and comp]

chosylatlon 9TL(hI%JN) and 9TL(hl ave the same variable
receptors E&gmﬁ% o ¢ bndrooenitehoyey, suneisrhiioRbkere

CM5 chif 89 'Qﬁln%-rdh@i'!ﬁl%) RREA UM [IHALeORsAMLIRAIR: @Ring from 2 nM
9TL(hlgQ2Aa) has a human IgG P?‘i'ﬂféth mutations of A330P33 | to

to the maGTPHFEPRYRAIGE AHHTF eI ARSIt PEEEt the TAe e
(0.01M HIFG2R SEQUENCE). M\Nstrtgwmma mﬁioﬂegmytmﬁm 2204nandd

red ed aff|n|t I mar rece ors tested 0 red
sample b eéagt g %r‘ivc? ‘h ody W/ﬁhou ove§ ycosyla f % nﬂg)«’:h

affinity m@e@iymwam@—%saﬁﬂm redistédt afﬁmiiﬁmthmmnomplement as
0] COTRIE 18 21, MO ZNOIIRRECTHISRIOBRTR0% ST OCH

had no S|gn|f|cant binding to mkc mFcyRIIl;
measuredfigdindnM) to murine FeyRI, FeyRIIb, FeyRIII, and human Clq (hClg).

Deglycosyiati«ed antibodies have a constant region with removed N-glycosylation.

9TL(higGl) ;and 9TL(hIgG2Aa) have the same variable region (shown in SEQ IID NO:1 and
SEQ ID NO:;?), but different constant region. 9TL(higG1) has a human IgGl corstant region;
and 9TL(Mg§}2Aa) has a human [gG2a with mutations of A330P331 to S330833 1 (Kabat
amine acid ntnnbering with reference to the wildtype 1gG2a sequence). As shown in Table
16, deglycosylated 216, 2254, and 2286 had reduced affinity to all murine Fey receptors
tested as coxri;p ared to each corresponding antibody without removed N-glycosylation.

Degiycosylated 2H6 also had reduced affinity to human complement as compared to 2H6.
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significant binding to any of murine FcyRI, FcyRlIIb, FcyRIIl, or hC 1 q.
[0300) Table 17 below shows the binding affinity of the anti-(3-amyloid
antibodies as measured by.KD (nM) to human FcyRI, FcyRIIb/c, FcyRllb,
wanghdtelgaAs shown in Table 17, 9TL(hlgG2Aa) had no sigrpifiganrbiingings
to human FcyRI or hClqg; and significant lower affinity to human FcyRlIIb/c
and FcyRIllb as compared to the affinity of the antibody with human IgGl
constant region, to these molecules. Table 16. Binding affinity of antibodies

LGk e sgnibcatdy
signifideVDiANHB sy SRR e R G el 30t Ps: Y

concentration_tested for binding

[0300] 133 0odaBle03 MlRHEheEh

meas yeoexiaiad LinQR0r2HE PURAs/
Ulnﬁ%’ne ISGZBb 18,000 Dce?zfglgcosylate

to Fe

Fean

receptors

ioding RunfisRddnmpiefied 35 andaSitbiz64e) had no
@ximum antibody

. (nM) 2H6 1,800 76,000
o rotiee E}/égi%gﬁmat@étisﬁemw NBiBOJBRAs
ALA0043.00040000r

NB NB Dedlycosylate

17, STl(hlg68 Anpbard e sisaifienth opide 93 181000 HeyRDOMGUinralgGIgh2 008 lower

affinity DS AYRQSY
9TL(higGl)

yisi

208 NENRDEG IR e 200, 2208

0 NB NB 34 Human |

SR

human (g8} Hegngprigeziamta thesomniBwirs significant binding when antibody was
used at the maximum concentration tested. Maximum an tibody
concentration tested for binding to hC1q was 30,000 nM. 94 WO

Table 150 &dpdispafiipc pisagbutize 27 posiny Kbt acrpBirding kifirncomplement as

measurébpadiesng human Fey receptors and human complement as measured
by ICD (nM)-Antibody FcyRI FcyRlib/c FcyRIIlh hClg

Antibody FeyRI | FeyRIIb | FeyRIT | hClg | Isotype Maximum
antibody
conceniration
tested for binding
to Fey receptors
(M)

2H6 1,800 ] 76,000 | 133,000 {5,000 | Murine IgG2b | 49,000

Deglycosylaﬁed 5,600 NB NB 30,000 | Deglvcosylated | 17,000

2H6 murine 1gG2b

2294 1,200 13,000 | 19,000 Murine IgG2b | 18,000

Deglycosylatéd 8,600 NB NB Deglycosylated | 22,000

2294 : murine IgG2b

2286 93 5,000 10,000 Murine IgG1 12,000

Deglycosylafed 2,700 NB NB Deglycosylated | 9,300

2286 murine IgGl

OTL(hIgG1l) = | 800 NB NB 34 Human IgG1 30,000

9TL(hIgGZA§a) NB NB NB NB Human IgG2Aa | 30,000

NB: no significant binding when antibody was used at the maximurn concentration tested.

Maximum antibody concentration tested for binding to hC1q was 30,000 nM.
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9TL(hIgGl). 2.2 7,000 33,000 34 9TL(hlgG2Aa) NB 61,000 >100,000 NB
NB: no significant binding when antibody is used at 30 M concentration.
Maximum antibody concentration tested for binding was 30,000 nM.
wioxansalss &1 Effect of deglycosylated 2H6 antibody on rnierogliglg&tivationes
Fcy receptor binding, and amyloid clearance after intracranial
administration [0301] Surgical procedure and intracranial administration of
antibodies Tg2576 transgenic mice aged 19.5 months were assigned to
one of the three groups, all groups received intracranial injections into the
Table 11OBiAkGR ERARDGNRRGSABPUSuELS it GtepR rEasRivathaN iohBment as
antibody 2H6 at a concentration of 2g/2l in each region. The second
measured By, Kpdtled deglycosylated 2H6 antibody at 2 g/21 in each region. The

ird.group, regeived TgG di gainst drgs amnes[ac{rotein as
Ant}boafnnnfu:] f%r nnspeciﬁc *rﬁgciﬁ;ﬁ)f intactd ﬁ-‘ﬁ}%@ﬁ ? I i
9TL(nlg61¥2 holitafter surgery. [@)@0@] On the day »P8drgery the r}[ﬁée (Tg2576

9TL011§@2}§9}9H loypice) were welg@legboanesthetu gciwt@dgofluram ﬁgd placed

n\nr\ nnnnvn 11

NB o SR o ﬁb}{d’.%. R A ——
Mammlsmuhmdamdnwnmmm@ﬂmhm&!ﬂgm[’rig(ﬁ)@jeh{al drill over the right

frontal cortex and hippocampus to the following coordinates: Cortex: AP
+1 5 mm, L 2 O mm, hlppocampus AP -2.7 mm L 2 5 mm, aII taken from

bindin Sgg{bﬂgﬁ (l p ch % | I %9[ a2| |nject|onwas

made over a 2 minute period. The Incision was cleaned with saline and

[0301] c|osed$ﬁﬁﬁ0§apg@aﬂ@@awégn {oBoaY T sstisiregbintione dndiee day5ap
transgmﬁa%feeeageacp;\m@ﬁ&@%%iamgde@@e&evwf%%& kg ,peniebarital

ﬂfﬁ embutal sodium solution, Abbott laboratories, North Chlcago IL) and
receive

B PEA| APISS PRSI, e SEpil G U8B BRI N BRSO BRI 730 mi
recelvecfrﬁﬁh!ﬂ@%wgi?Q@ﬁ@‘sﬁg&%?xﬁzﬁ@lﬁm@m2195&&}{ epatRd 448 second

paraformaldehyde (pH=7.4). Brains were rapidly removed and immersion

group raeehpdrdreicABiie [iSiaira 94 iarsaehRainshy B thie Bichns
receivedig(@ diefidiaubatedriangriDauns iR ot ARt 0% SHATOSE SRAMENSRIN
¢ Ci%%&grotect I}fm Horlzon tal sections of 25 sin thickness were then
of intact gEX ik \iaieminites i@ﬁ?@ BAESHIFF ISR in DPBS buffer with
[0362] sodiurdazideisp af emertymicrotial(@ER6M6. ransgenic mice) were weighed,
anesthetized w1th isofturane and placed in a stereotaxic apparatus (51603 dual manipulator lab
standard, Sto{elting, Wood Dale, IL). A midsagittal incision was made to expose the cranium
and two burr holes were drilled using a dental drill over the right frontal cortex and
hippocampusf to the following coordinates: Cortex: AP +1.5 mm, L —2.0 mm, hippocampus:
AP 2.7 mm, L ~2.5 mm, all taken from bregma. A 26 gauge needle attached to a 10 ul
Hamilton {(Reno, NV) syringe was lowered 3 mm ventral to bregma and a 2 pl injection was
made over a 2 minute period. The incision was cleaned with saline and closed with surgical
staples.
[6303] Tissue preparations. On the day of sacrifice mice were weighed, overdosed
with 100 mgélqg pentobarbital (Nembutal sodium solution, Abbott laboratories, North Chicago
1L)) and intrac;ardiaily perfused with 25 ml 0.9% sodium chloride followed by 50 m! freshly
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[03041 Six to eight sections approximately 100 m apart were selected
spanning the injection site and stained using free-floating
iIR{mmunohistochemistry methods for total AD (rabbit antiseruum
weaelngsyyith Alp' 140 and AD )-42,; dilution used 1:10,000), @21t Gid002 7205
antibody (Cat. No. MCAIO31G, Serotec, Raleigh NC; dilution used
1:5000), and anti-Fey receptor (CD16/CD32) antibody (Cat. No. 553141
from BD Biosciences; used as 1:1,000 dilution). Biotinylated goat
prepareufite rappiornal i MldtiohwBsainewas wmadzcemiangd andhoayersem fixed
for 24 hoi AIRRRINALYNA PR YaRIHRYIALRY QoA R ALt F R0 AR RS 4
used as the secondary antibody for anti-CD45 and Fey receptor antibody

hours indy8idihand-R insHetrprs St Komey et there Sietittentmarstings of 25
um thicliNaNRNHROD LA 8853 PeNEREsiliGImAUNRNRIAChaMea | BREPRSHTer

Adjacent sections were mounted on slides and stained using 4%

with SOC&W%é@’(@WWﬁW@W@bUiS MO) for 10 minutes. It should be
[0304] hoted Hratthers wers,alipitsshnumbes®f sestians hatdnciudeBeing the

injection volume. [0305] Data analysis. The immunohistochemical reaction

in}'ectiorpﬁsa e éwiaﬁésvai%ae@»é&@@ﬁg m%&gﬁspﬁé@m'ﬁh@ @Mrﬁéﬁ@w&%o
(rabbit ARG ANANSIS Svsiers (QR6aTa B2D. RIRGR. GRY I m?;ﬂ?fj]?%ﬁﬂ@ﬁ@ of

cortex and hippocampus and corresponding regions on the contralateral

antibods(atoNn M AH D Gicbweres ReloptdiCisiiieatiow! 106 crodiento Foy
receptorOHIIRYRY) SifiBdar ARstalning thigflaying, HRANAGCRAD SRk

" and Fey receéptor staining. Normalizing; each injection site to the _
dilutions oBiSiBHIERA G Hesited AvRid fies ifrdeascheoteRarday anstbody
for anti-X iﬁﬁi@%?@@iﬁﬁ{%ﬂ @J@ﬁ?ﬁ%@a@@@%@%@&ﬁ af A RHRAISHIULA as the

mic

smaller number o e. To assess possible treatment-related differences,

secondagh @iV RIS Hor Ak E S ifERPGF AT RREveSRINE o § By AR VkaiRingy
some sestBhY QW Soiimasrsal S pARady(SAiBo Stk S GedNipbéatiowed by

Fischer's LSD means comparisons. Results [03061 As shown in Figure

immunopisteshr ALIFARPRS -t IASTIAPERHOER WA REURIRDH SR aHise M e mse ysing

4% thiofheigarm emgmwmmmmmmmm ﬁfiﬁiﬁgblcosydaalédﬁh@ea@w Dere
208 6&0%9%91 RCT USZ&Q@O%?&GQ a%ntlb dﬁ/ a5 &pn% control antibody. In

were & hc%”nﬁa% Effg Sset%lﬁlrhsg 1A-the Trontal Cortex was sighificantly higher

[6365] (p<(j.@ym@%@gﬁem@g}ﬁemmmmm&mﬁw#@mml
st SRR Y V10 SRR TN Ll s
CA) in thednisaderhners GhadHenaRdnpRPeRBYs And CTEChRIPS R IRIeIF 2hB\grs
contrala@HRr0E SAMBISHATAM were presented as the ratio of injected side to non-injected
side for AP sMng, thioflavine-S staining, CD45 staining, and Fcy receptor staining,
Normalizing éeach injection site to the corresponding coniralateral site diminishes the
influence of i;nteranimal variability and permits reliable measurements of drug effects with a
smaller numiéer of mice. To assess possible treatment-related differences, the ratio values for
each treatmeiilt group were analyzed by ANOVA using StatView sofiware version 5.0.1 (SAS
Institute Inc.; NC) followed by Fischer’s LSD means comparisons.

Results

[0306] As shown in Figure 10, CD45 staining in the frontal cortex and the

hippocamlaué: was about the same after intracranial administration of deglycoesylated 2H6
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[0307] As shown in Figure 11, Fcyll and Fcylll receptor staining in the

frontal cortex and the hippocampus was about the same after intracranial

administration of deglycosylated 2146 antibody as the control antibody. In
wepiliaskskry receptor staining in the frontal cortex and the pppoCaRRYS95

was significantly higher (p<0.01) after intracranial administration of 2146

antibody than the control antibody. This indicates that, unlike antibody

2H6, administration of deglycosylated 2H6 did not activate microglia in the

antibodporidhe prirchaetidy hippesdrapuc 5 vsunenafio dhb drowfedippstextvens.
signifit930P hiypehPus i BIE s ZerRIAISTRIPHAY i‘A’;ﬁ?_e'Hiﬁg&é&ﬁ 2 GaHeX ARt

. hippocampus 72 hours afterintracranial administration of 2146 antibody or
adminigggtipmelieanibeinimdy wkshiptbsdsto This dedisdrammbonm)ika gntibody

2H6, agRawsHAaGIo6 @ek%rc%ﬂﬂ%\eﬂ N1 SIANRGEOMRAGIRIRUHSIVRS ISRI QWX and
. in frontal cortex and hippocampus 72 hours after intracranial

the hippaFAIRISAToROUFS AL HR ABBIR BF3488ly cosylated 2H6 antibody as
[e3071cOompared tBotheisPitiet antbedy4039NT hespioaiainiic ateHbhabntal cortex
deglycosylated 2H6 antjbody wags able to reduce A[3 and compact
and the o A RO o CIRE TS Rl O RO PR loed
2H6 agihvdiisnhanddatamaaidry kespenss, Foraspltof stalhaiactetizationadortex
~epijtope on A[3 peptide that antibody 2 binds.[0310] Antibody, 2294 is
st R AU 59 BT s LIRS WA Soiigiion of
2H6 astittilydiis tesenibetanibtE? G040ntidaS fRnndQOHEBPBRE, [0311]
. Binding affinity for anti 294 10 A(3y4R..AQL,.42 or Al[322, 37, was
aaminigHE RO SRS B DA e B MG Rl e
hippocaffipity Gf bovibetipr 2xoemigistiaitpment to various A(3 peptides. Table 18.

{03&3;Bi“dingﬁéfm%ﬁfi@ﬁ%%%’}’ﬁ% séﬂﬁr(féggé‘s‘%&%(h@}@ 13HE/5)JCD

) (nM) 97 WO 2006/036291 _’P T/US2005/027295 Biotinylated A(3i.40
hippociApbilzBereha8e WiuaaisdmiistativabAdmethdy oo dazhisariatd
2H6 aiBed} Bicimpated H (R ba:d81maiiagd A8 shdwh 10%id8d 2 181303

. dstreptavidi chip, 2294 Fab flowed .
stained compact plague was also lower 1n frontal cortex and hippocampus 72 hours after
intracranial administration of 2H6 antibody or deglycosylated 2H6 antibody as compared to
the control arixtibody. .
16309] These data indicate that deglycosylated ZH6 antibody was able to reduce Af
and compact ipiaques in frontal cortex and hippocampus without inducing microglia activation

and inflammatory response.

Example 7. Characterization of epitope on AB peptide that antibody 2294 binds

[6310] - Antibody 2294 is a murine antibody raised by immunizing a mouse with AB;.
40. This antiﬁvody is described in US 2004/0146512 and WO 04/032868.
[0311} Binding affinity for antibody 2294 to ABi.4p, A1z, or APys.37 was measured

using Biacoré as described above. Table 18 below shows the affinity of antibody 2294 Fab
fragment to various AB peptides.
Table 18. Binding affinity of antibody 2294 Fab fragment

| ken IMs) | Kor(/s) | Kp (M) |
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onto it Biotinylated A[322.37 immobilized o 5 x 103 0.049 10,000

streptavidin chip, 2294 Fab flowed onto it 103121 Epitope mapping of

antibody 2294 was performed by ELISA assay. Biotinylated 15-mer or
wize0enbyarious A[3 peptides (these peptides have glycingggaessteiheos

C-terminal end) were immobilized on streptavidin coated plates. NUNC

maxisorp plates were coated with 6 ug/ml of streptavidin (Pierce, 21122)

in PBS pH.7.4 for more than 1.h at 4C. Plates were blocked with 1% BSA

BiotinyteRB & huifempidtilided\itel Gastinl, biotinymeEsdAR peptides in PBS pH
strepia¥idinverip,idetbHedivwedir at room temperature. Antibody 2294 (from 2.5
onto itug/mi to 10 ug/ml) was incubated with thelimmobilized Ap peptidesifor | h

Bioting@ht@DARieiperabieeAfier washioy, plateg s@re nclibateshwith
streptasiiipRER)LaMibablyicastRP conjugated goat anti-humankappa chain
onto itantibody (MP Biomedicals, 55233) at 1:5000 dilution. After washing,

BiotinAAASELONARRARIROGY svagmeasured hypadding TMB gdbgtrate
strepta(idih < B; 5002 R0AER-QR). HRP reaction was stopped Ry adding IM
onto itphosphoric acid and absotbance at 450 nm was measured. As shown in

Figure 14, antibody 2294 binds to A(3 peptides with amino acids 20-34,

21-35, 22-36, 23-37, 24-38, 25-39, 26-40, and 25-34 with_a glycine at.the .
(03321 & o FRORS FHOBER 01 B AL bR A ) A TS, Aoty acd
15-meRdr 40174 3By atisl 2 A{Bbebadin theglyniptidal the lpsimindaaf ih@seC-terminal

eptides. :This, suggests thatthe epitope ihody 2294 binds includes , .
end) S e T T R A R BB ARG iR
ug/m} phptigdathdinifhieveyhiZed iy BREGEHY Lo mdzt I8 bihdidf Gndlistis was

ri I ' I [ ices, T
Bk N R k¥ peptides i £BS ot
7.4 werp mibsad ddinzedt iappniBReE B fuE bydE 2294 Heoaeddririambisolug/ml) was

incubafAtPREYLHE %Qﬂﬂfi’&&oﬂfa}gﬁﬁg% 141 o o ok Hep@ Bl 13t 1048hing, plates
1-42, and 1-43. Antibody 2294 did not bind to A[3 peptide 1-161.1-28

were ingybgbed 31k seoradesy AP HHHESAP R eds bR R etk
antiboda{iaRsBishediets A{S2pe piide 5600 @xarive Al 38wiskit g | bddn @Bk dnd@IBitibody

WO 2006/036291,. PCT/US200 27#985 {)%3 ge elow shows
R R G e SN e PR
by adding Bidicorespssay adidtibddiys2aaddut 4rlibadykhasdhecstrohgsstvindifggure 14,
antiood§ $493 0% MRAIRALQ AISHRSRILIR SO SlonfI Al S ANGs.ss

to truncated A( (such as 1-36, 3 , 1-38, and 1-39), A131.42"and’ ’
26-40, At LASATHIS inalpeinesaltihe réconioush i drasackbinciofdrpiemides with amino
acids 19-33, 27-41, 24-33, and 27-35 having a glycine at the C-terminus of these peptides. This
suggests that;-tha gpitope of antibody 2294 binds includes amino acids from 26 to 34.
[¢313] To further determine the epitope on A peptide that is recognized by antibody
2294, ELISA binding analysis was used. Varjous AP peptides (Global Peptide Services, CO)
was immobﬂ:ized on a ELISA plate. The binding of 2294 full antibody (at 20 nM) 1o the
immobilized ;Aﬁ was determined by ELISA as described above. Antibody 2294 binds to AP
peptides 17-40, 17-42, 28-40, 1-38, 1-40, 1-42, and 1-43. Antibody 2294 did not bind to AP
peptide 1-16,5 1-28, 28-42, 22-35, and 33-40. Thus, antibody 2294 binds to the C-terminus of
various trunc:ated AP peptide, for example, 1-38, 1-40, 1-42, and 1-43.

98



acid 40 (Valine) of A(3 is involved in binding of 2294 to A(3140; and
binding is significantly reduced in absence of this amino acid. Table 19.
A[3 peptide Binding fragment  1-28 1-43 - 22-35-1-36 + 1-37 + 1-38
wothednd@ort 17-42 +++ 1-42 +++ 17-40 1-40 "-" indicatesapingiogh205
"+" indicates very low binding; indicates medium binding; "++ I-" indicates
strong binding; and "++-P+" indicates very strong binding. [03151 Based
on data shown above, the epitope that antibody 2294 binds seems to '
1031 4] includeTawindMbsrshays ene, RENSEEIRo0RBME 181 ante Sk Parsptide
as maﬁkm&q;gt@iam@qgmGpQﬁ%apngm (s BEDESIO AL ARNEAIRRIBAEHA% AR, 40
60/676,093 (the amino acid and nucleic acid sequences of this antibod
as compared R AThPEREPHFS NS SEa g capibtdpe BnRIding e EuaretaR Adkite(Fugh s 1-36,
1-37, 1ﬁymag&aanér%pﬁ&%ufﬂdﬁpl@gt@ﬁmﬁumeskﬁaﬁﬁ@5iduuhaa@@eaamone of amino
. n ers PTA-6786 and PTA-6787 epitope that antibody 6G hinds
seid 40SRNED SR ARTACTOM DEUDB: St 10 Hreee BB GR SR apLY
reduceditibadn@2kindbiBoardédhown in Figure 14. [0316] The binding affinity
of ajimg 0 96G Fab fragment to A(3140, A(31-42, or A(322-37 was
measured using Biacore. Biotinylated A(31-40, AQ1.42, or A[322.37 was

AB pepisnpbilizéidon a streptavidin chip, and 6G Fab was flowed onto it.
fragmepintiiody 6G Fab fragment binds to A(3140 with ko" (I/Ms) of 3.0 x 105,
1-28  Koff (its) of 7.0 x 10-4, and KD of 2 nM. Antibody 6G Fab 99

1-43 ~

22-35 -

1-36 -+

1-37 +

1-38 e

1-39 ++

17-42 ++

1-42 At

17-40 S

1-40 et

"." indicates no binding; "+" indicates very low binding; "++" indicates medium binding;
“+~++" indicates strong binding; and "++++" indicates very strong binding.

[G31L5] Based on data shown above, the epitope that antibody 2294 binds seems to
include aminb acids 26-34 and 40. Antibody 2294 binds to an epitope very similar to
antibody 6G %iescribed in U.S. provisional application serial no. 60/676,093 {the amino acid
and nucleic a;’cid sequences of this antibody is shown in SEQ ID NOS:36-39; vectors encoding
6G are deposfited at American Type Culture Collection on June 15, 2005, with accession
nmumybers PTA-67 86 and PTA-6787). The epitope that antibody 6G binds includes amino
acids from 25 to 34, and 40. The epitope comparison of antibody 2294 and 6G are shown in
Figure 14,

[0316] The binding affinity of antibody 6G Fab fragment to AP, AB1-42, 0r APaaar
was measureid using Biacore. Biotinylated ABy.0, AB142, or Afix.s7 was immobilized on a
streptavidin éhip, and 6G Fab was flowed onto it. Antibody 6G Fab fragment binds to AB14p
with koq (IMS) of 3.0 x 10°, ko (1/5) 0f 7.0 x 10, and Kp of 2 nM. Antibody 6G Fab
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WO 2006/036291 PCT/US2005/027295 fragment binds to A13142 with k"
(1/Ms) of 1.8 x 104, kff (1/s) of 1.6 x 10-3, and Ko of 80 nM. Antibody 6G
Fab fragment binds to AP22.37 with k (1/Ms) of 3.6 x 105, 4ff (11s) of 3.9

wi 26hs83@nd Ko of 11 nM. Antibody 6G has significant higher@affirtiyetmz 7295
A[31-42, and A[322.37 than antibody 2294. Data indicate that binding of
antibody 6G is less dependent on amino acid 40 than antibody 2294.

03171 Antibody competition experimenss be n 2294, 6G, 2 a
e o R ARSI B % R o v
Antibodempebtitipexpr bhindnts Wetespeitokn et/ Msngf Biéootésaks@Wd)mﬁ By 10°

2294, 6G, 2H6,.and 2 were immohilized on. different channels,;of a
0 KSR CRRSTT S ot T LGOS st
antibodydd2feth PamitapivapythedrvdiipvtentibadycifoiidessER@pdand on amino acid 40
than mﬁ%%%ﬁ,j yysuccinimide (NHS) according to the supplier's instructions.

?294, 6G, 2H6, and 2289 were each diluted into 10 mM sodium
[0317] acetatdmibaly samisiddeacanvainensdiiiaes eRftab G coMocHE 48R BTnS

Biacore 34300 \U&%?H@ﬂﬁ@%&@ﬁ%@ @%ﬁﬁl%thl%@ﬂ%%ﬁm BPehhdhdQere

pepftide (150 uM) was flowed onto the chip for 2 min. Then antibody 2294
performpg isingebiaePTs 5y cIBAOGK AN -2t B 6 NARAS HETErBARS e O

diﬁerenfébé@rmﬁfééa ggkrghé@ﬁfcﬁa b@ﬁszsr BOIMHEP RS mbit_ﬂrﬁg@ffiﬁafmqﬁm(am

) , 0. % Surfactant S use run er for all.t

dimes R R R RS PG TR A A0, B RR R B (VS
accordilghip e sappierie iatedctiynaashinioptiyie2odithCn A%t Lmel O2BRevcrealatiodiluted
. buffer (Product No. 4. Rierc iQtec .

nto 1o RS BB e U SRRk et o
0.005 mgntibodBadCsatechwasthioekedivish pthaggagiompafienisetide 60 20h) was
flowed GRE BG ¢ %%@F%% 3724 aﬁ%ﬁaﬂé@%t{%@@%&%&?&%m&&%sf%mg

ut no competition was observed between 2294 and 2289 or between 6G

at 0.6 ulhyas TBova seie S plin fasohmpieitidR Sk hedisn i UNMBER AR biftz Od

M NaCRRGHReseme antbodysienedRmenieaship sasvadnscBefBositive the
control. Data indicate that antibody 2294 compete Wf%ﬁ? g and 6G for ted
BLAcotp asams 0 DR AG SR ’édg?@é-’r%é bfa iBB%ﬁf‘E?és? FYBGIYCOSHEEG

by wastaniibRily 22@4dnedueing Mecdepdsit tutlee (Britioet INcadined rRde of

. Alzheimer's di 03 Sylat tibod 4
s GRS S5 S22 Repheonied oottt eaEsal,
perforrrpdyiticenNbgtisc €y 236 Fatid rbeyrmesii®d5 23 §%r Gompt iinibbelyendid Yy and 6G
and bet\zivggg %Qza%é Bﬁg/ f&%qgc?{%zgémg was observed, but no competition was

observed between 2294 and 2289 or between 6G and 2289. Observations of competition
between the émtibody immobilized and the same antibody flowed onto the chip served as the
positive control. Data indicate that antibody 2294 competes with 2H6 and 6G for binding to

“AB140.

Example 8. Effect of antibody 2294 and deglycosylated antibody 2294 in reducing AB

deposit and cognition in animal model of Alzheimer's disease

[6318] : Deglycosylated antibody 2294 was prepared as by incubating purified antibody
2294 at 37 °C for 7 days with peptide-N-glycosidase F (Prozyme, 0.05 U per mg of antibody)
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in 20 mM Tris-HCI pH 8.0. Completeness of deglycosylation was verified
by MALDI-TOF- MS and protein gel electrophoresis. Deglycosylated
antibodies were purified by Protein A chromatography and endotoxin was

wemoyesthy Q-Sepharose. The binding affinity to A(3140 ofpthEeusaees/ie2z7295
deglycosylated 2294 was tested using Biacore assay described above,

and the binding affinity of the deglycosylated 2294 to ARi.40 was found to
. be identical to the intact antibody 2294.[0319] Antibody 2294 and
in 20 myeghedEylaid d 22 Srmwekicastedineelyryelnt miveserivg by MABPI-TOF-

MS ancﬁﬁf%@ix?@éi%‘!@é%bﬂ&%@ﬁn@@g&?ﬁ@é‘&tm%ﬁ@&ﬁh YRR INA@B Protein A

microhemorrhage as describe xample 4. For the sixteen weeks

chromatpggaRky St BRI KM B FRE NG éﬁ’g@o@ﬂﬁ&ﬁ%@ﬁéﬁé%@&@ﬁﬁé&}té@ Ao

of the dBBIBRFHIGNSD 99 RAE B5AQIOHE BRUAS aJdRe HEstGFURISES MRONESKSIng
intraperitoneal anti-A(3 antibody 2294 injections far a period, of 16 wee

sty G PR lopHE GELOTAIALID fods ot BB 1P OrHFA dE ey

2294, anti- A[3 antibody 2294 injections for a period of 16 weeks (n =5). The

third group, recei weekly intraperi | anti-AMN.antibody (2906;
03000 e RS L DA ShTRC A D AR SRR AT
Tg257 i periteatahlé wmeks{rognl) W cefiransgenib ditte syatpemerantreated for

: ith.ei Q%%M ti = 4.(n= 0]
mmmh%%\%%gfzﬁggﬁg%g éaviora aﬁ{ae?éléig %Frlgl%)%zr gﬁe%é%&é%(%éﬁéﬁgg’

transgemgapifs éaged[08 mnthis uistre eaBsuethis Wesccacaiaptdd apir eintbe dovresrasips.
The fird %?&ﬁ?ﬁ?c'i‘@é@ IRRIE M IHstalive BHPRBEHEPOARPITh A VaLINNTor a period
icati

modi ons or changes in light thereof will be sug%;sted to persons

of 16 weglifelet ih'the At $H90Tr 8 R0 SFEIVRICY SRR AFRPEPInP e g prlvoRsw e diamti-
AB anﬁa@a»rirgaﬁﬁﬁhjé&iaubﬁsﬁéi9eésaﬂafiemﬁsvmd_ ﬁwgmam{&?ﬁmﬁrgﬂg&mm
are nere Incorpar, refer In thelr entire ra rpos to
weekly RS A S T o RIS AP LR
amnesiappitteiidgGug iajspibaiiidatiy aedaddivithedplindicatér fddmetsmsgenic
e o Biolcar L0 )
e B S R e B e
[0320] Collectibistolasicd wdibehsiicRauesan MupeserneViyisdied ia Bxanp 4.
USA:(ATCC): 101 WO 2006/036291 PCT/US2005/027295 Material

Antibody No. ATCC Accession No. Date of Deposit pDb.9TL.hFe2a 9TL
10321} neavy HHiaipeergosshathy suanpls 39e TdHReDtH dREOeAdFein are for

illustraiﬁ%@@ﬁé’s%s]éﬂx‘ly?&daﬂ%arious modifications or changes in light thereof will be
suggested to ipersons skilled in the art and are to be included within the spirit and purview of this
application. ‘All publications, patents and patent applications cited herein are hereby incorporated
by reference in their entirety for all purposes to the same extent as if each individual publication,
patent or patént application were specifically and individually indicated to be so incorporated by

reference.

Deposit of B:iological Material
[0322] The following materials have been deposited with the American Type Culture

Collection, 1b801 University Boulevard, Manassas, Virginia 20110-2209, USA (ATCC):
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pDb.6G.hFe2a 6G heavy chain PTA-6786 June 15, 2005 pEb.6G.hK 6G
light chain PTA-6787 June 15, 2005 [03231 Vector pEb.9TL.hK is a
polynucleotide encoding the 9TL light chain variable region and the light
wehains kagpoa constant region; and vector pDb.9TL.hFc2a is acT/us2005/027295
polynucleotide encoding the:9TL heavy chain variable region and the
heavy chain IgG2a constant region containing the following mutations:

A.330P331 to S330S331 (amino acid numbering with reference to the )
Material wildtype 1gG2a seqddbacdydd®Eur. J. |WM%|§€¥QM6 13-28etg)0f Deposit
pDb.9TL.hF{0324] Vector pEbfIE RS ampelynucleotide enooging the 6G light shaipo, 2004
variable region and th&g&?t chain kappa constant region; and vecto

. r
PEbSTLIK,p 6G.hFc2a is a poly&ttiSBtile encoding the 68 freavy chain vaR&bH: 2004
pDb.6G hFczegion and the heas@ bhaiy gida constant ragivpdrsataining the  june 15, 2005

following mutations; A330P331 to S3 30S331 (ami cid numbering wit
PEb.6G.EK reference to the Wl?d@)%e Fg%g?g sequence; sée %U%?Immunol. ( é%g))w’ 2005
29:2613-2624). [03251 These deposits were made under the provisions of
the Bydapestix e tenatianaliResogilionA e ReRasital b
[0323] Microg?ganiémé&fgrytkﬁ%elmrggggof Patent Procedure “and the Regula‘%%%se

region anth e lisbierheduenraconstan) FoEHs: 4o vee th AP R B3R as feiymucleotide
encodingcﬁklllé?gﬁd atibe &{%B%Hzf%ﬂ%\o{éé@@ﬁaﬂ@ mdheAateraldaresitdhaLepgsin

will be made available by C under the terms of the Budapest_Trea_t%,

containinghedoiRving HHas MehtBetider RiRSE Nedrsindticrenhs ias
referenceAd Gie wiBiIGPeaEEILSREEMaNGRE e UNIesilisted pogdladuitg 0f thev4),

prog of t lture of the deposit to the public.upon jssuance of th )
0324] oo B Sk B ES T CP BB ARG RS BURSTS BB GG vapavle region
and the lgiteinipatept appiication;ivhichdveroopibs.6itshiadd iassprbsnaveskidsdycoding
of the, progeny to one determined by the. ommissioner of Patents
the 66 b B B e TR e TR B L S e
followingnurtiteoGorhia I8 hde S HHES3 plleunne sederanthelnding s BGER@dotiba

wildtype 3ot M RAHEYRY seforon5 i R0 06 A8 dPAZEN The assignee of

the present application has agreed that if a culture of the materials on

[0325] depodibesioinprsile viepansdloriss s peirensfithniylinigé lseaine the

InternatiGON @AM haletrlowill evpeppiniepiarediRPagidicioPaih Procedure
another of the same. AVEiIabiIit of the 102 WO 2006/036291

and the Rsgsyensg BRBsHE tddiElel AL OTES Ba EHentTegidsvieble culture
of the defiosin e t) praeiitedhinientiehdtpesintrie dtprshfvilieeighisegianitatic by ATCC
under the aythorit any government in accordance, with its patent.Jaws. .
snder o e P L A AR B e TElt S eioscence
Corp. andlefico(iSE GsPeaN @i ansnt and unrestricted availability of the progeny of the

culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open

to the public of any U.S. or foreign patent application, whichever comes first, and assures
availability of the progeny to one determined by the U.S. Commissioner of Patents and
Trademarks fo be entitled thereto according to 35 USC Section 122 and the Commissioner's rules
pursuant thereto (including 37 CFR Section 1.14 with particular reference to 886 OG 638).
[6326] The assignee of the present application has agreed that if a culture of the materials
on deposit sh;ouid die or be lost or destroyed when cultivaied under suitable conditions, the

materials will be promptly replaced on notification with another of the same. Availability of the
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QVOQLVQSGAEVKKPGASVKVSCKASGYYTEAYYIHWVRQAPGQGLEW
MGRIDPAT
GNTKYAPRLQDRVTMTRDTSTSTVYMELSSLRSEDTAVYYCASLYSLPV
wWONGEAEEd: VTVSS 9TL light chain variable region amino agie-58Q6BR6S295

(SEQ ID NO:2) DV
VMTQSPLSLPVTLGQPASISCKSSQSLLYSDAKTYLNWFQQRPGQSPR
RLIYQISRL

deposiad et RIESEsbssersBRef RISHOgRsA Erpvastiop vesieyertiopi Agat@sstion of

the righf3 RN SRRHI ket aRd odvelaldd Sk Qubrdiak o3} YR HakYal lvs,
9TL CDR H2 (extended CDR) (SEQ ID NO: 4) RIDPATGNTKYAPRLQD
9TL CDR H3 (extended CDR) (SEO ID NO: 5) LYSLPVY 9TL CDR LI

Anttbat{)eé@qmﬁﬁdsCDR) (SEO ID NO: 6) KSSQSLLYSDAKTYLN 9TL CDR L2

9TL he %%X% t%ng ; ) 1b (B 1 (extended CDR)

arrabfe region nucleotide
QVQL@&M%@E@W@W@%%W@G?W@WPAT
GNTKYGABGIBRABCTRIG $ECAGTEHSEHSEPEABEYCANSRAECEYEBEE T
VIVSSCTTCCGTGA

AGGTTTCCTGCAAAGCATCTGGTTACTATACGGAGGCTTACTATATCC
OTL Ii le region amino acid seguence (SEQ ID NO:2

DVYMEGHEAASEEECT TG0 IO ERETOAITGHOOASHUIITRANSRL
DPGVIDRESGRREGDFTLKISRVEAEDVGVYYCLQGTHYPVLFGQGTRLEIKRT
GTAATACTAAATATGCCCCGAGGTTACAGGACCGGGTGACCATGACT

CGCGATAC

Q&MQ%%I%E%T@%%CgGMCTGAGCTCTCTGCGCTCTGAGG

GYYTEATWHTACTGTGCCTCCCTTTATAGTCTCCCTGTCTACTGGGGCCAG
GGTACCACT GTTACCGTGTCCTCT 9TL light chain variable region
nucleotlde sequence (SEO ID NO: 10)

A iz SHINk CECACTGTCTTTGCCAGTTACCCTGGG

R}DPA*%@IG‘&@@&%LQF
CCTCCATATCTTGCAAGTCAAGTCAGAGCCTCTTATATAGTGATGCCA

AGACATA
9TL COR To AL P EDREABRCGASNE G CTGGCCAGTCTCCACGCCGCCTAA

TCTATCAG
LYSLPVY

STL CDR LT (extended CDR) (SEQ ID NO: 6
KSSQSLLYSDAKTYLN

OTL CDR LZ { e;;tended CDR) (SEQ ID NQ: 7)
QISRLDP |

9TL CDR L3 (extended CDR) (SEQ ID NO: 8)
LQGTHYPVL

OTL heavy chain variable recion nucleotide seguence (SEO ID NO:9)
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ATTTCCCGGCTGGACCCTGGCGTGCCTGACAGGTTCAGTGGCAGTG

GATCAGGCA
CAGATTTTACACTTAAAATCAGCAGAGTGGAGGCTGAAGATGTGGGA
wo bdobAdsckA PCT/US2005/027295

CTGCTTACAAGGTACACATTATCCGGTGCTCTTCGGTCAAGGGACCC
GCCTGGAG ATCAAACGCACT 9TL heavy chain full antibody amino

acid sequence (including modified IgG2a as described herein)(SEO ID
CAGGTHNGEY GGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGCG CTTCCGTGA

AGGW%%%%@&@MWPM@%@%@X@WXW@%E@@@G@MG

COCCARFRIGABRTGHRPAGTRBTS FS PAPMECS SRS EDTA-CASEYS LAV C
GTAATAWGBRETATGCCCCGAGGTTACAGGACCGGGTGACCATGAC TCGCGATAC

croca VARV A GRS RS T RE AR YERERV TR MRS o

TGTATTAITEISELYSCESVYVAVASBRNRETQ G TN DEKESNT KOG NERIKCET
GTTAC@#E%?E@ P PVAGPS V FLFPPKPKDTLMISRTPEVTCV V VDV
NWYVDGVEVHNAKTK PREEQFNSTFRV
VSVLTVVHQDWLNGKEYKCKVSNKGLPSSIEEICTISKTKGQPREPQV

9TL 1igh?\(/l JPReRERMIKNQYRLE G MK GEXR SRIAMEWMESNGQPENNYKTTPP

LDSDGSFFL "YSKLTVDKSRW Qr NVESCS
I

GATCT ARG AIHNIPEAORSES AP ER 3Pt e ACelntiB S o defeAC
CCTCC AtAdencedSE&G T N ATMONO1RO0PA0302 A PE AR ROBHONECAT A

TTTGA A RSB e AT RS R C VSR ARG TR T AERAC

ATTTCRIGRIBFGACCCTGGCGTGCCTGACAGGTTCAGTGGCAGTGGATCAGGCA

cronth RIS SR

CTGCTWWWMG@@\SWCECN I
ATCAARESMIERD

SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
9TL heavy chain full antibody nucleotide sequence (including modified

9TL hea@%gﬁ@ﬁiﬂ gagHbedhalei d SEe o NRekdling modified [oG2a as described
CAG GTGAGCTGGTGCAGTCTG GTGCTGAGGTGAAGAAGCCTGGCG

QVQLV@@@XEW@MA@@M@GG@MAW&M@WWMEM
N T A B RS T B S R A S R AS TSRS NG RG T

VTVS SmmSS\AKPIAPCSRSTSESTAALGCLVKDYFPEPVTVSWNS(}ALTSGVHTFP
AvLos GG AR RGP RARBTIARAPRASCRERTPAREATRAG Y

PVAGPEGIEPNTEAE EMESREPET ACATERARETEAS ORI WE VOO EME PG K.

PREEQISASASTES T TV VH DWILNGKEYKCKVSNK GLPSSIERTISK TK GOPRERQY
TGTGTATTACTGTGCCTCCCTTTATAGICTCCCTGTCTACTGG
YTLPPSBEBMAKEAYSLTCL VKGF Y PSDIAVEWESNGQPENNYKTTPPMLDSDGSFFL

YSKL T GIRWO06TeIRS TR ECACTINOAGORMGIESRGCATCTGTCTTCCCA
CFGGCCCCA

TGCTCCCGCAGCACCTCCGAGAGCACAGCCGCCCTGGGCTGCCTG

9TL lighlEA AHGAKBOdY amino acid sequence (SEQ ID NO:12)
ACTTCCCAGAACCTGTGACCGTGTCCTGGAACTCTGGCGCTCTGACC
AGCGGCGT

104



GCACACCTTCCCAGCTGTCCTGCAGTCCTCAGGTCTCTACTCCCTCA
GCAGCGTGG
TGACCGTGCCATCCAGCAACTTCGGCACCCAGACCTACACCTGCAA
wWeGiebhEA PCT/US2005/027295
CAAGCCAAGCAACACCAAGGTCGACAAGACCGTGGAGAGAAAGTGT!
YGTGTGGA
GTGTCCACCTTGTCCAGCCCCTCCAGTGGCCGGACCATCCGTGTTC
DVVMTQIRLELEETIGRPASISCKSSQSLLYSDAK TYLNWFQQRPGQSPRRIIYQISR

LDPGVPRRESGSCAANF ISR EARA Go LA mPTEF ddttiE Rty

AAPSVIGEREEBALEFCTACOATENEGARECKERBE VEONAGCYFENACTEE GHIAGD

SKDSTYSIEPAH SRR A DYEKHE VYACEVTHQGLSSPVTK SFNRGEC
AGTG(aAGGTGCACAACGCCAAGACCAAGCCAAGAGAGGAGCAGTTC
AACTCCAC

9TL hea@?%%ﬁﬁﬁ%@@?%ﬁ&ﬁg SebirA Gehkialc Mo GiALOACHEAS §e6(BISH
, ' AA
MQ@QMGTGTAAGGTGTCCAACAAGGGACTGCCATCCAGCATC

CAGGT@AMEANGAT GCAGTCTGGTGCTGAGGTGAAGAAGCCTGGCGC TTCCGTGA
AGGTTTOICT2CAENICABGHBATAGATA AR KB AOBCAEASTETCABTAGGT
GCGCCEAGUBRUIGGTCAAGGCCTGCAGTGGATGGGCAGGATTGATCCTGCGACT
GGTAAPACUNGHIGAGGROUATEATTAABAACCACBETFECCTBNSCTCICHSTA
CCTCCASBAKBEECTCTACATGGAACTCGAGCTCTCTGCGCTCTGAGG ACACTGC

TGTGT AP YIS LICECRUATRGECEIE I METEETASHEEARCEE NALEA
CTGTTACESERERAFC TGCCTCCACCAAGGGCCCATCTGTCTTCCCACT GGCCCCA

TGCTCOAETHIAME A EROECEFCEARFRET ST U CGREEC AR S SAPOHET
ACTTCWGF TGACCGTGTCCTGGAACTCTGGCGCTCTGACCA GCGGCGT

ToACOS ﬁ%@%@é&%ﬁ%ﬁ&%ﬁ%ﬂgﬁﬁf@

CAAGCE 9!, el & g
Ate‘x €041 evA A owA A o(dA A
T et Sy fg‘"” 350 é&%@%ﬁir
CrooRA R ke e
GCGTGCTGACCGTGGTGCACCAGGACTGGCTGAACGGAAA

A

GOAGTREA HGATAL LG EEEAAG AN ACAGEE A FATRCE AT
CATCTAGHAIAC AAGGGACAGCCAAGAGAGCCACAGGTGTATACCCTGCCCCC
ATCCAGAGRA6RER B ACCAACALAGEGTRECECCAGICTRIACGETEEAFEG
ATTCTACECMATOBACATCGCCOTGGAGTGGGAGTCCAACGGACAGCCAGAGAAC
AACTAPAGECCHGRITGAELTIEEATTCCTHEACALTEITIOAGTCCTATATTC
CAAGCEMCAGHITNCAAGTCCAGATGGCAGCAGGGAAACGTGTICT CTTGTTCC
GTGATGAGATATTACSTITABAATCACTABAGCTAGAGGAFCAEARGTRHGAC
CAGGAGATGTARIACTAGA

CTGCTTACAAGGTACACATTATCCGGTGCTCTTCGGTCAAGGGACCC
GCCT. . _
OTL lightZ G olide seguence NOL -
GATCT I ENEDA 08 RIS 006036 IS I PEFRIBLIOEARZETHIGCGACAACCAG
CCTCCATMTSAARTAAEERMET RS ERETIE TATEEET RS KATRACAFATA
TTTGAAFSHEAGEBAACAGAGGCCTGGCCAGTCTCCACGCCGCCTAAT CTATCAG

ATTTCOASISEERRACFAERATEISAAG BT AN EEE RGN PO e FACA
CAGAT RITALACTEAAAATCAGCAGAGTGGAGGCTGAAGATGTGOGA GTTTATTA

T A TSR AT TSRO o000

TGACCCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGC
GAAGTCA
CCCATCAGGGCCTGAGTTCTOBAGTCACAAAGAGCTTCAACCGCGG
TGAGTGCTA ATTCTAG



6G heavy chain variable region amino acid sequence SEQ ID NO:26)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTTYAIHWVRQ
APGQGLEWMGFTSPYSGVSNYNQKFKGRVTMTRDTSTST
w¥MElEDERSEDTAVYYCARFDNYDRGYVRDYWGQGT Live S a2 7205
light chain variable region amino acid sequence (SEQ ID NO:27)
DIVMTQSPDSLAVSLGERATINCRASESVDNDRISFLNW

YCOBSKEEPSFE S HAIIRRTOASE EDRFFCACGCG

SER NS 2 (A BE EBRTZ (Ederddea OO

3 ]
R

i
6G hea%{écgh% o

QVQW%WWK&@&@@@Y@E@EM@WMAGCCAGGCG
APGQEERIOEFERSP YSGVSNYNQKFKGRVTMTRDTSTST
%%VI%@éi@ﬁ@@f@@&m@t@%&&%@@?ﬁﬁ@@Ké@TATGCCATC

CATTGGGTG

CGCCAGGCCCCAGGCCAGGGTCTGGAGTIGGATGGGCTTTACTTCCC
6G hgh)z\c;haan ;KEI\I-?NB» region amino acid sequence (SEQ ID NO:27)

O TMACT

DIVMEGSHINICCANTTARAATEBRASGIVTCAINGGELIGWGTCACCATGACC

YQQRCGQBREACIYAATKQGTGVPDRFSGSGSGTDFTLT

IS SLQATRIDACCY CCACSBHF PATRTEEAGCTBIECACTE TCTGCGCTCCGAAG
ACACCGCCG

CAATTACGATCGCGGCTATGTGCGT
>5GC 5GC _CTGGTCACCGTCTCC 6G light chain
GYTFW&‘%@'}GQIOH nucleotide sequence (SEQ ID NO:35)

6G CDR H2 (extended CDR) (SEQ ID NO:29)
FTSPYSGVSNYNQKFKG

6G CDR H3 (extended CDR) (SEQ ID NO:30)
FDNYDRGYVRDY

6G CDR L1 {extended CDR) (SEQ ID NO:31)
RASESVDNDRISFLN

6G CDR L2 (extended CDR) (SEQ ID NO:32)
AATKQGT.

6G CDR L3 (extended CDR) (SEQ ID NO:33)
QQSKEFPWS
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GACATCGTGATGACCCAGTCCCCAGACTCCCTGGCCGTGTCCCTGG

GCGAGCGCG
CCACCATCAACTGCCGCGCCAGCGAATCCGTGGATAACGATCGTATT

wb2608/83681 PCT/US2005/027295
GAACTGGTACCAGCAGAAACCAGGCCAGCCTCCTAAGCTGCTCATTT
ACGCCGC
CACCAAACAGGGTACCGGCGTGCCTGACCGCTTCTCCGGCAGCGGT
TCCGGCAC

6G hcaﬁ@_}?g'@:'ﬂ'&m fediof\RlAdidd Sl a e LI EABEESOHAAGATGTGGCAG
CA GG R A T e PR RGACREE A RSEAGE S EERTSERA

AAGTEIGTEEAGH FOZRKTEIACTETCIAGARaWOBATIH @A@Y GG TG

CGCC%W&%@&H&@9&%&8’1@8‘%&@&8%3%%88&8%26@(?(3@

CTCCAM@'E@E&/GTATTGGAGCTGTCCTCT TaCECTCEGAAGACACERCEG

QKFKGRVTMTRDTSTSTVYMELS EDTAVY
TGTAT@&QWCCGCTTCGACAATTAC GATCGCGGCTATGTGC GTGACTATTGG

GGoC ARG EYEoATIKEPGYRFPEAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTS

GVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDH_KPSNTKVDK
6G lightToheR Kk&TaMEregion nucleotide sequence (SEQ ID NO:35)

CACA N AN TR S FREBOCCAGECCS

CCACCAINEKENKCIGCSNKAGES SMEKUSKFRETARBERTCGTATTTCCTTTICT

GAAC%@g@%@%ﬁﬁ%&%@&Eé?M&TGCTCATTTACGCCGC

CACC/DeSBSATMSIIVORERNDOEIMGET STUEERCARAYSTREIEISRG
cGATT*%é&@M@Q@@Q@@%%@@@éﬁ@&é@éé&@%@@t&?@ﬁ%@ﬂ%

amino acid sequence SE ID N DIVMTQSPDSLAV
TOTC A R B TN RIS NGB ERPRACANIRTOGACA
TCAA &@@@M?@RESGSGSGTDFTLTISSLQAEDVAVYYCQQSKEFPWSFGGG
TKVEIKRTV

AAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
6G heaQEBNTRDBitibody amine acid sequence (including modified IeG2a as described
%‘5\&%@ TLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

full antibody nucleotide sequence (including modified

QVQLVGEZAEY BESib SN RN RHI ASOIDTNGIIBAIHW VRQAPGQGLEWMGF TSPYSG
VNVHAGRER NPT TS PIEESERETHIANGTERRAINEATRTY

CCTCCGT
GROTIANASTET ESRS Y RAAC CERISE PP K e T N ERETIA B RA A S

GVHTFPARLHGESB VS SSVVIVPSSNFGTQTYTCNVDHKPSNTK VDK TVERKCCVE

GCGCCAGGCCCCAGGCCAGGGTCTGGAGTGGATGGGCTTTACTTCC
CPPCP%Q—FE%%&@FPPKPKDTLWSRTPEVTCWVDVSHEDPEVQFNWVD GVEV

HNAK THERERIFNS CATTAVIAATCAARNGKEVIRG O GRE CEASIEROSIGRG

QP RER Y T Y ST L YK 4 5 WES SO BT AR

DSDGSEEACGKCTEDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
CCGTGTATTACTGTGCCCGCTTCGACAATTACGATCGCGGCTATGTG
CGTGACTAT

bersin)
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TGGGGCCAGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGG
GCCCATCTG
TCTTCCCACTGGCCCCATGCTCCCGCAGCACCTCCGAGAGCACAGC

wWoGs6iGdheGG PCT/US2005/027295
CTGCCTGGTCAAGGACTACTTCCCAGAACCTGTGACCGTGTCCTGGA
ACTCTGGC

GCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTGCAGTCCT
6G ligh v amino acid sequence {(SEQ ID NO:37)

DWMT@E@%@E‘?%%@@@@W@@E@@%@%&WE@%%@Q

QETCVABRT EAREERRE A TEAGARB Y A X X ECRRTATERAECTCEREARBRY
AAPSVEREPRBBOGKSGTASVVCLLNNFYPREAKVQWEKVDNALQSGNSQESVTEQD

skps TSk ADVERAROVACEVIHIGO S B R RGRE T ACTEC

CCGTGTTCCTGTTCCCTCCAAAGCCAAAGGACACCCTGATGATCTCC

6G hea -1:- AU - ibody nucleotide sequence (including modified lef32a as described herein
(SEQ IIENGEAGTTC
CAGGTRGA R OB S RABEEEAGTI OGS AN Bl PO 6

AAAGTERPAGASCA AGCCTCCGGTTACACCTTTACCACCTATGCCATCCATTGGGT
ceaclaiaetet L 6AAEA GRARETIIGACIS S Ta HebP EalGe A allaer
GCGCTEIORRUAPACAATCAGAAGTTCAAAGGCCGCGTCACCATGACCCGCGAC

ACCTOARTEBETAARECEARACEAL TN MAGC TETAAGCTETR CAACARRAECEG

CCOTABTEACATITGCCCGCTTCGACAATTACGATCGCGGCTATGTGCGTGACTAT
TGGGEOAGCATECACRAGCHTNOATT T CARGAR ARG ECACAGEHRAAGAGARG
TCTTCOCOBRABECCATGCTCCCGCAGCACCTCCGAGAGCACAGCCGCCCTGGG
CTGCCTGTATAGGCEGCTACTITATACGAG ACNEGAGATT STCANBAMVITIAGTGEC

GCTCTGECCATGBGCCTGCACACCTTCCCAGCTGTCCTGCAGTCCTCAGGTCTCTA
CTCCATTETCAGOI B AGRBCATTCTALRCCAACCEATINTIEEERGCTCEASTCIR.C
ACCTGEARTCTARETCACAAGCCAAGCAACACCAAGGTCGACAAGACCGTGGAG

AGAAGGAGACTTNERSHACAREFATMABACCKECCETCEAK
CCOTEERCTIACCCTCCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCC

ACACHERY R E ROTAESRAEE FERC SR KA TEAAGAPELCRIC
AACqug&égﬁggﬁcGGAGTGGAGGTGCACAACGCCAAGACCAAGCCAAGAGAG

GAGC&@%%%H%%F@%@@?%%@%¥% 'Q? Eﬁ@@ﬁ@%ﬂ%ﬁ
ACTG @@%E?

?é*é‘% 5 %ﬁ@&é&%‘%@&%ﬁ%ﬁ%@%ﬁé@%ﬁ

CTGTC

ACGTARETETE T CCGTGATGCACGAGGCCCTGCACAACCACTATACCCAGAA
BGOSR MARCAGGAGAMGCAGGCCAGEET CETARGETEC TCATTTA
CGCCGCCA

nuclectide seguence

GAcAﬂd@ﬂﬁ@ﬂﬁﬁ@ﬁ@@ﬁt@@@@@@@@ﬁﬁﬁ@@@@@ﬁﬁﬂﬁﬁﬁ@@@@@A@@@@G

CCACCHITTACTITC 08 WY R0ARI30POL PRI FA00SMLTCOTATTTCCTTTCTG

AACTGCIEAGAGCABAGACTATGCCAGETRLTRKGFECGCOICXATRLCACCRET A

CCAAXEBBGSTEABGGCGTGCCTGACCGCTTCTCCGGCAGCGGTTCCGGCACCGA

TTTCARCCEMIIBIGECT BEATCARGTETCARCATCT COCATTGARTT SEIE C
AGCAGTTGA
AATCCGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCA
CGCGAGGCC
AAAGTACAGTGGAAGGTGGATABCGCCCTCCAATCCGGTAACTCCCA
GGAGAGT
GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCA
CCCTGACC

CCAAACAGGGTACCGGCGTGCCTGACCGCTTCTCCGGCAGCGGTTC
ghics emtthod SEQ 1D NO:39




CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCAT
CAGGGCCTGAGTTCTCCAGTCACAAAGAGCTTCAACCGCGGTGAGT
welaohBRs6LAIMS The claimed invention is: 1. An antibody cpmprising 827205
heavy chain variable region comprising: (a) a CDR1 region shown in SEQ
ID NO:3; (b) a CDR2 region shown in SEQ ID NO:4; and (c) a CDR3
region shown in SEQ ID NO:5 or a variant thereof containing an amino
AGCALEI S LGRS WHe AN Gl UnIRE R S HB SR ONGE AA SGPRGEAGATIRA A
ACGOAGFGTYE GRS HNIEA MR VT HT Cadstitiieg W TA S B A4 Gistinde GA
AATCUIORAC N TCTO TG GROSBEHUICANMPIAT TR (T AGCE AT AGIGCC
ALAGIAS SR AAE T RARAAS GOECIOC AhEFHHAB amEB 6@y Sfetincatip T
CTCAGAGEAE G K 6%&@@@6%&&%@?%&%&%%@@%@@ GACC
CTCAHaf ARSI %Mﬁ%@é&ﬁ%&@ﬁ% 5 SO ASERS (B CCAT
CAGRES ST 4 'CBRS rafidt SERLBROYCHEE) region
shown in SEQ ID NO:5. 3. The antibody of claim 1, wherein the antibody
further comprises a light chain variable region. 4. The antibody of claim 1,
wherein the antibody is a humanized antibody. 110 5, The antibody of
claim 1, wherein the antibody comprises an Fc region having impaired
effector function. 6. The antibody of claim 5, wherein the Fc region of the
antibody is not N- glycosylated or has an N-glycosylation pattern that is
altered with respect to a native Fc region. 7. The antibody of claim 5,
wherein the Fc region of the antibody comprises a mutation within the
N-glycosylation recognition sequence, whereby the Fc region is not N-
glycosylated. 8. The antibody of claim 5, wherein the Fe region of the
antibody is the Fc region of a human heavy chain IlgG2a comprising the
amino acid mutation from alanine to serine at position 330 and from
praline to serine at position 331, wherein the amino
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acid position is based on Kabat numbering with reference to human
wildtype 1gG2a sequence. 111 9. A polynucleotide comprising a
sequence encoding the antibody of any of claims 1-8. 10. A vector
comprising the polynucleotide of claim 9. 11. A host cell comprising the
polynucleotide of claim 9. 12. A pharmaceutical composition comprising
(a) the antibody of any of claims 1- 8, and (b) a pharmaceutically
acceptable excipient. 13. A kit coﬁﬁ'ﬁ?@ﬂ% the antibody of any of claims 1-
8. 14. A method of making an antibody that specifically binds to an A(3

i 1d. method comprising culturing a host cell comprising the
Thg%&%‘%@ﬁ%ﬁ) claim 9 under a condition that the antibody is produced.

15. The method of claim 14, said method further comprising isolating the
1. ProdaeRsbRIeesiAd & heavy chain variable region comprising:
(a) a CDR1 region shown in SEQ ID NO:3;
(b) 2 CDR2 region shown in SEQ 1D NO:4; and
(c) a CDR3 region shown in SEQ ID NO:5 or a variant thereof containing an amino
acid substitution, wherein the amino acid substitution is L1 substituted with V, or [;
Y2 substituted with W, S3 substituted with T, or G; L4 substituted with R, A, V, S, T,
Q, or E; V6 substituted with |, T, P, C, @, S, N, or F; or Y7 substituted with H, F, W,
S, IV, or A, wherein the antibody specifically binds fo an AR peptide.

2. The antibody of claim 1, wherein the heavy chain variable region comprises: (a) a
CDR1 region shown in SEQ ID NO:3;

(b) a CDR2 region shown in SEQ ID NO:4; and

(c) a CDR3 region shown in SEQ 1D NO:5.

3. The antibody of claim 1, wherein the antibody further comprises a light chain

variable region.

4. The antibody of claim 1, wherein the antibody is & humanized antibody.
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5. The antibody of claim 1, wherein the antibody comprises an Fc region having

impaired effector function.

8. The antibody of claim 5, wherein the Fc region of the antibody is not N-
glycosylated or has an N-glycosylation pattern that is altered with respect to a native
Fc region.

7. The antibody of claim 5, wherein the Fc region of the antibody comprises a
mutation within the N-glycosylation recognition sequence, whereby the Fc region is
not N- glycosylated.

8. The antibody of claim 5, wherein the Fc region of the antibody is the Fc region of
a human heavy chain IgG2a comprising the amino acid mutation from alanine to
serine at position 330 and from proline to serine at position 331, wherein the amino
acid position is based on Kabat numbering with reference to human wildtype IgG2a

seguence.

111



9. A polynucleotide comprising a sequence encoding the antibody of any of claims
1- 8.

10. A vector comprising the polynucleotide of claim 9.

11. A host cell comprising the polynucleotide of claim 8.

12. A pharmaceutical composition comprising {a) the antibody of any of claims 1- 8,
and (b) a pharmaceutically acceptable excipient.

13. A kit comprising the antibody of any of claims 1- 8.
14. A method of making an antibody that specifically binds to an AB peptide, said
method comprising culturing a host cell comprising the polynucleotide of claim 9

under a condition that the antibody is produced.

15. The method of claim 14, said method further comprising isolating the produced
antibody.
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