ANTIBODIES DIRECTED AGAINST AMYLOID-BETA PEPTIDE AND

METHODS USING SAME CROSS-REFERENCE TO RELATED

APPLICATIONS [0001] This application claims the priority benefit of U.S.

provisional application serial 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
ANFIBOB IRY BNIEORHD0OGAENS ThvdMidOEDRBERS BREGIDE AD METHODS

amyloid-beta peptide. The invenﬂgﬂﬁw@gﬁqﬁoncems use of such

antibodies in the treatment and/or prevention of diseases, such as

Alzheimer's disease. STATEMENT REGARDING FEDERALLY

SPONSORED, d P plicable.

BACKGROUND DR T T T DA 2o L AREEE (D) i
10004 e generdtivenmieiaselpiar Braprersr 2eacalnicdlfy 159 vironrbarplisation serial
nos.Wth ,xAgi@fiﬁ'géJsrt?r?‘el,iig)@m;ﬁmggjzp?yﬁiealtg@&t@ﬂs)_d : rﬁij@f?@?gg&élim@@@%, filed

death. Approximately 15 million pegple worldwide are affected
AP'&&%&?R&E'%{’O‘?&%E% ANAHHERRY TP ECHS REELEB HF matically

as lifespan increases. Histologically, the disease is characterized by

neuritic plaques, found primarily in the association cortex, limbic system

and basal ganglia. The r’r%%r‘ oﬂgtmwglaques is amyloid beta
[60G2¢ptide (AYhwibichisiencieavagibateduchalhédchbenydpiti aratirdsention further
con emteﬁ@e(k%"?\ﬁc% bRl ﬁ@ﬁé It%ﬁ%t}?(gn% Lipnsemprans-glveaprolein that

contains a large ectopic N-terminal domain, a transmembrane domain,
Alzbgigper sHiatkestoplasmic 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] 1 AP appears to
STARRMEISE READ RO th EFREReat o By TR ISR CECR. DEAHAIQPMENT
joodsms of thegigpasahave been linked to mutations in APP and the

presenilin genes | (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 preguciiemefiiig4zrarpnaaeichoronof A{3, the

redominant form f,oucgd in amylojd plaques. Moreaover, immunization of

10044l ns geni AT A BUErEARRIL 4 AreSauatna AT SHAaR R clinically
by paiifrdadivanadre dubassplanie: burgedahphysical deterioration and, ultimately, death.

Approximateiiy 15 million people worldwide are affected by Alzhelmer’s disease, and the number

is expected to increase dramatically as lifespan increases. Histologically, the disease is
| characterized by neuritic plaques, found primarily in the association cortex, limbic system and
basal gangiiaf. The major constituent of these plagues is amyloid beta peptide (AB), which is the
cleavage proéiuct of beta amyloid precursor protein (BAPP or APP). APPisatypel
transmembrane glycoprotein that contains a large ectopic N-terminal domain, a transmembrane
domain, and a small cytoplasmic 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 1o 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 penes



associated pathologies (Schenk et al., 1999, Nature 400:173-177; WO
99/27944), and peripheral administration of antibodies directed against
AG3 also reduces plaque burden in the brain (Bard et al., 2000, Nature
Medicine 6(8):916-919; WO 2004/032868; WO 00/72880). 100061 It has
been reported that Fe-mediated phagocytosis by microglial cells and/or
macrophages is important to the process of plaque clearance in vivo. Bard

(Tare! @lal P196s, NRlkroBRADRCE: 1554 4001 202 3208 8AZPORLIHIMRME o1 N e ased-

I.nkadso been reported that non-Fc-mediated mechanisms are involved in

ik GOJRYRERS BF SRR RN B HACR L RS OB Ak Bing 2id orm of AB
the Peloraisent 221873 d &7 8riP00P Y] ddas eNabredv&IC i0HGhi 23 §D3PHBRARnic mice
tr RURELAQ0OTL ARGy eI eIele pravides a promiaing apresch

tQt e treatm_ent and preven mers disease. Howev
assogifié apthalreiorSahsakari-id SRRINatp| 4R \ieré TSP 27864 tend peripheral

adnﬁﬁ@amgz%@mié@iaa}ec@eélm%ow@fg%@&%mgégg oog&%’ﬁ ?ﬂ %géé glrggy(sam et

61:7-8 (20Q3);.F t al., Brain Pathol. 14:1 1-2
ol R M G i R A7 M GEEH o AL
1000shtibody hesulteén mmigeifitant cedditien Hiapaiyty diffiyseiamyinidensitnd/or

' AR cerehral microhemorrhage frequency, in transgen;
eSS EEUIAATE ST R e
Acaq gtoded dPo1adEh S Vel td. crepriraihhisie lan bispatpp e by siiliic-mediated

mectRiiRak QRSANGICL NS MBAR AR RIR BIei{es 8% %m%ﬁkﬁﬂgfap%g HBIM et al.,J
ZOQ%AI%tﬁh (sz&een suggested that exacerbation,of cerebral amyloid

Newgsek R}ALH R Riclolgtsithage inc AP $e993&nic mice
{0003y passivenithoiiyrization theiblenatibodydiaateshioneiprarmaitiis treatment and
i recqanition of depasited forms of amyloid beta, ..
P AU B D S e BhB Yt Bhucio ap1-
42 veRpurRERtRS At SrmbeRfierseniaiiitisine prbet ofmationtst Grapeeansiaid
Nerfp@st Whichenibedissale, davaidoh5ciegions HasHeensyagesied iy mar
order to decreaseg, the risk of, iré{lammation, WO 03 /08 63 10. There
PSSR R RS, YOP Eﬂﬁﬂi&i@@ SR RS Bt g érivgnificant
redtﬁﬁqcté @a@&{rﬁfm Sm}ai\zidgbim praved ﬁfﬁmaep@mf saf&tyapmﬁieheﬁtwr_hage
froqEMANSRYIRRB AT HaFMIB T WMIAR PALEN S L BB DFRBIIR LR es and
application various publications (including patents ahd patent

neurBpHESERSIE) 2 rucTb e it BRICE SRR Y ST HETAVENTI ORerved in the
hum@e elivbriilQ 00RiferlhraInIesantinyenton provides matbadsdo:teating:a

di%e se araé:t rize b&’ , . . .
exacerbauon of cerebral amyloid angiopathy (CAA )-associated microhemorrhage in APP

transgenic mjce by passive immunization with antibody directed to beta-amyloid is dependent on
antibody recégnition of deposited forms of amyloid beta peptide. Racke et al., J. Neurosci.
25:629-636 (;2005). Passive immunization with antibodies against & peptide component of an
amyloid deposit, which antibodies are devoid of Fc regions, has been suggested in order to
decrease the risk of inflammation. WO 03/086310. There remains a need for antibodies and
other immunotherapeutic agents directed against A having improved efficacy and safety profile,

and which are 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]
{000 inventifaroaghou i apslimtitions: ik iRatingiehdave i HISSRSES paten:
apﬁ?%% in%éede vg'geqeggnxloid deposit of A(3 (e.g., deposit in the brain tissue
and cerebral vascu?ature) in a subject, such as Alzheimer's disease,
Down's syndrome, 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 spetiEaI§ BifigsRYaCbp REEDIOENEDPde or an
SeA@g¢gated form of a beta-amyloid peptide, or a polynucleotide encoding
_the antibody, wherein the antibody has impaired effector function, [0011]
[0893 invaRtiBr SR rBtRIcE iR BS P dufay Irgiika e lbprenhobaterized by :
absitenptapbsasasiatedwiilndisaasssasseriried With-AmYeic 48RoSTLAE AR ering 1o
u absél#) e%%fs%%h as Alzheimer's disease, comprising administering tg the
SUbSt An efetivag8E5g a&?‘ﬁ’ﬁﬁ&?%é’@éﬁmm%?ﬂ%@%ﬁ% (FHEipRsLy that
speai‘watib byithatisreaitivallytisindsttn ddeta: aony pityEPSRIOE@Dding the antibody,
- ( ) id-peptide, or a polynucleotide encoding
?ﬁ%%%%%%%%%%%%%%&%baked effector function. [0012]
06304 invdhesw endensviERssifremetodt BumsrsiosingHonertigrictesaysictiated

withagiiasidangier smyioid acesnitalion iB-2,sURIECh Lo RRKSIN gascﬂaullre) in & subject,

administering to the supiect an effective_dosage of a pharmaceutical
S O L BT AL Byt S BHE I B agitve
RO Sheang b g whercih e Sbaty bt e

e antibody,: wherein.the antibady has impaire
O O o AL Pt ot
sperifirelr Binds de adpsramylsibieptidnos smesembudirfientsf thesarayloiia peptide, or &
poagUes kIR Jie CRSRIah YRS SiaitPHN SemR e ILadimens ihe,: fmction
03J]lﬂlglmdﬁ‘%ci:c.u‘rpulatlogéls in E'g%écwculatory system. [00131 The invention
05 provieE TR A TSGRy RS Sidi Pt YRR et Rl g vinptom
asswaeTUvetiofisrs subjedtieomphisingddmipisie dna ot e sk sh@n as Alzheimer's

: tive.d a. r eutical compgsition comprising.an antibody
R e P g g o
copetentyBI pep e ép‘é\?caip&yhmréﬁnd@émmg tthie-samtibidchgptide or an
agihREein iheantbedy-Ragdmpaled effeqiarnetion. ! o8 the antibody, wherein

embodiments, the amyloid
the anfi ecgf] %as?mpaéred eriector fimetion.

J0612] The invention also provides methods of suppressing formation of amyloid plagues
and/or amylo?id accumuiation in a subject comprising administering to the subject an effective
dosage of a p}larmaceutical composition comprising an antibody that specificall'y binds to & beta-
amyloid p§pﬁde or an aggregated form of a bete-ammyloid peptide, or a polyﬁucl eotide encoding
the anﬁbody,?wherein the antibody has impaired effector function. In some embodiments, the

amyloid piaqiixes 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

system. [0014] The invention also provides methods of removing or

clearing amyloid plaques and/or amyloid accumulation in a subject

comprising administering to the subject an effective dosage of a
plaqRhiard e iiGabeDRRATINGE. JRRRiSb Nl A thabselicalls Hinds, e

c,muﬁota beta-amyloid peptide or an, aggregated form of a beta-amyloid
mﬂ’c?émor a polynucleotide encoding the antibody, wherein the antibody

fﬂﬂlﬁhs inpaineceiiactiso fuoeiidn ntatsaiyn efeedbodlimentsiditagiey @id/or amyloid
e b O A RE O 08 b S et »

embod |ments he amyilo Iaques are N the ce vascu ture
phargygeutical SOMPAEHED TRERERYIS R abEbeAv beb roRsificelly binds|ateryeta-amyloid

peptﬁiéséeﬂﬁ ak@%étlzdﬂ%%ﬁ%ﬁ%&ﬁiﬁﬂoﬂ!%ﬂ% TBEANRISIRIAUR IR S0 the
b uelatlon ofﬁ# 8 tide in a ue comprising_contacting the tissue )
antibilh SISO R |ﬂEB‘ﬁ’y FREFAET JUBERST RS SESRARSRSrne amyloid

plaqa@gne dratethfemitoiia mmammmpuﬂsmheﬂmmﬂmm@dmﬁaﬂ plaques are
mth@%ﬁﬁﬂva%ﬁﬁﬁ%.ﬂmg 8{%. el;%&é?[ln-ﬁ[% {Bventl n dalso u% ugvuoles me fg:occlirs #me

reducing AP peptide (such as s Fgo eric, an epos]sted orm
systeffisubject comprising administrating to the subject an effective amount of

[e01apn annm@@bwéhﬂbﬁaﬁ,@%e@}m&lﬁ%&@o?%ﬁ&}ﬂﬁé%&%&%ﬁﬂng% plagues and/or
amv? %%:[) glaform of beta amyjaid peptide, or a polynucleotide enco%
e ah

SR/ MR AR Ry aﬁﬂﬁaaﬁ%%nmmf%mlﬁ&msﬁeww dosage of
a pheomecainodimestsoihempdsing datint i) Bxpeptidaisinbibiet apekoimyloid

pepti@AHCEEL NG DN BTS¢ 9@9& NEN th,eéOXiggeff s oL AR

peptide are inhibited and/or re uced us, fh et € Inven ]tmér%hc

mw HbETsEL e koS pasiseruEsteRras Tartianm larme oniqiinestitthismyloid

plagideaRIih 0l SR estag Hssie) @&zﬁlmmerzﬁseﬁseﬁa@om%w&w%%ques are
arklig n's |seas and mUltl? farctd mentlg 100171, The invention

in the SIS0 provides Method S Bt HBrSURE S i ATH S BRILHIEER iR circulatory

sysiegeclineiassociated with diseases associated with amyloid deposit of AP in

[60181SUDISRL i SHAR RS A HGHBE, SAISEARS GRS RY Adminisierng: EQP; ?%mde in 2

subject:an effective dosage of a pharmaceutical composition compr

{isSUg CURRIERRR AT LSS HASBiTHE 8 wblerdvahiyieriPeplicleinsisana beta-amyloid
peptalggregaipstdgaet dbanheia wmyleid nepigesQrapelihclonide,ancodinges
effedlS N lggdy, wherein the antibody has impaired effector function.

[0616} Tbe 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 to a beta-amyloid peptide or an aggregated form of
a beta—amyioid peptide, or a polynucleotide encoding the antibody, wherein the antibody has
impaired effector funcﬁon In some embodiments, the accumulation of AB peptide is inhibited
and/or reduced in the bram In some embodiments the toxic effects of AB peptide are inhibited

and/or reduced Thus, the method of the mventmn can be used 1o treat any disease in which



100181 The invention also provides methods for treating or preventing
diseases associated with amyloid deposit of AD, comprising
administering to the subject an effective dosage of a pharmaceutical
composition comprising an antibody that specifically binds to a
beta-amyloid peptide or an aggregated form of a beta-amyloid peptide,
wherein the antibody comprises an Fc region with a variation from a
accumateifalpbébureinigeis reggiont ondvepestedh suohdavideheimernsdvedspllived's
syndRERC LA kiAo e SHRRHIRMRN R nfhR;administration of the antibody

causes less cerebral microhemorrhage than administration of an antibody
(001 Fitho dPAENFRHAR GO RIDTE PHREH P IRNNE SOEHEARP DI TR ne PogRitive
declipepiidei e dwidg giegsdeskiosmal withAlinnedittp and LapprisasrACaNY as

chain constant region havjng impaired effector function may also used
et R e L e e e
phmmpmmmmmmmééqen@eﬁ(@@fztbmtemiﬁméy(bmmwweamyloid
peptifﬁgm Q@HQ@Q&?&B%&H@%@&@%?W&A&p&a@QIQ gbl&ﬂm@de encoding the

_embodiments, the polypeptide comprises a sequence (e.g., one or more
antibofyR¥heem g %&&’%ﬂ%’cﬂ%@%@@?@iﬁ*ﬂ@%ﬁtibody and polypeptide
[oo18ped fhicthaanethomks pidhRdpweilion fpeclicalyiyirdBandhtaprplse Rfed

... an ated form of an AP peptide, but have impaired effector function.
it o B e B By 5 R DS 1 o F(ag o ot
pharfragniérl. denamvit comboifsients) mﬁi@mm@ww%é@iﬂeﬁs beeauRglpid
peptiiBIMENe AR SARE SRR BAENLS, AR FRHRE AL AR MRERHESS L Rises an Fo

_single chain antibody scFv. 100211 In"'some embodiments, the antibody or
TegiQRAVIH R BEAIRE CEm RSN OSERIERAIT SIS FEdIReRATRIP e &
imp#Fte @Ftdunclimonheretiihaedimanaincansinip i6gIoT (oML Aflses less
e ISIOR AN Same smpodiments. e Maleesylaion n e e egion i

removed. In sonte embodiments, the Fe region‘comprises a mutation

[001%ithin Rhkydpgidestibpiaporifethybinible & ddypentice, avherabisthictomagiban AR
peptifehsiAnHbedy: oriRaiRaRtids i aetRely 6esMatathalR$eMR or function may also

embodiments, the Fe region is PEGylated. In some embodiments, the
- be upRdAgy EHARH G ﬁ%ﬂﬁé%&%ﬁﬂ%? B EntIB SOy O PR S peptia ey aeptide
comptiseandegancctia gl 2amarIDMs)egidredchniaimiigiyeTolloningariants shown
in TIRH20905, AZ20ER5L 10, 8309334 (aming. acid.numbering wilh geference
10 thie Wll(ﬁype gG2a seqUenge ARESome er%rboglimeﬂts, gﬁ’tﬁ)odpy or
CDRRpdqsoRhEpacRntbpdléses a constant region of IgG4 comprising the
[002@)OWHG: THABSIRN Bid %8@?5&?&%&%@@@ RE3RNRI D23 119042 330 Ly bind

embodiments, the antibody or polypeptide _s(j)ecifically binds to an epitope
to an A} peptide or an aggregated form of an Ag pepti

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

e, but have impaired effector function. In

the antibody §0r polypeptide is not a Fab fragment. In some embodiments, the antibody or
polypeptide zs not a single chain antibody scFv.

10621} In some embodiments, the antibody or the polypeptide comprises a heavy chain
constant reg‘i;fm having impaired effector function, wherein the heavy chain constant region
comprises an Fc region. In some embodiments, the N-glycosylation in the Fe region is removed.

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



within residues 1-16 of AP 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
an epitope within residues 16-28 of AJ3 peptide. In some embodiments,
the antibody specifically binds to an epitope on the C-terminal side of an
A[3 peptide, such as an epitope starting from amino acid 25 or later. The

(0] I
seaffLE KRG BRTC IO ST el por P B B s g some
emlaﬁdmefiath‘i’&sewgeﬁ?@ﬁmwdlA@W@Qﬁ@m@w cﬂmheapm Ighsépionstant

regRRefficalibiE iR rﬁ&}%@ﬁwgwmh@a%@%g QIR LARRaPRAG,IN
sqme embqﬁlments e antlbo or the %}peptlde specmcally binds to

congginipgisd EOIOnS 8 %%E[? S 05dptimipeasifgumbering with
referenbotinhentidthe dntibosyyoetts. phlypeptdbepiseiically kiftdedo @nhe
esi 8- f tlde eembo ents,
Pl e e R o A R B SRS B AR
E2HiReiAG335is HahgR :AyRsid precursor protein (APP) In some

[oogmp bodimese dhBcantibaeyRs the-baly mﬁ%ﬁm{i&ﬁﬁéﬁl? B5IR 08 epitope
gre ated fog %’Wlthout binding to the soluble form. In some
SRR A0 Bl Ah RS < AR DTS e R R e pice
speszﬂuhle Fnds mfmmmhauiubmﬂingmﬁ ﬂagtﬂgg iegaisclfatioditiRgMR antibody or the
ort tid ally, hinds.
pol %jc!@% téﬁ? Qm }épxl[g I eﬁp - '5? P Ié) n%{lgélmen?gne

regae orm an Ie OI’ In som
embdimstisothy mtth@dmm@ém@&g bp@@.wc@mmmsomtbp@ teminabsigepliceAp
pep%;aé&,@ﬁ&(3&4%5&%@@99@%@%3&%95&@%@ thenlyr tk%@mﬁcauy

peC|f|c lly binds, to an epitope on A(3340 that includes amino acid
OInthIQ i F TR 0 S Sy BP Rt m&sﬁ%w@éméanwm& AB 3-
37.10-3%) epiopa@n A3 IQ%HﬁmCIBmmm&t&G%%ﬁbsm the polypeptide

speRTRRARALS, the. a&“ﬁﬁ"&)’ | {ng RRbypeRK d%g?g‘;%'g!%r% Fds?o%?e%?nbodxmem

epitope on 6 Aa3ao that |n es amino aci n some

me@ﬂﬁ@éﬁﬁéﬁt%?ﬁ@éﬁ%%&ﬁ?%ﬁmﬁy @m?bmm@ga@fcmehnyrmmqémm&ﬂ

peﬂii&d%rb@hmﬁwlﬁénﬁaé%ﬁmg @ﬂﬁ@faﬁ%&ﬁ@dé@p@ﬁmﬂy binds to an epitope
mbodim %g tlbod pirlses the yarjable r(re{gfon of antibody 9TL
A ARG ST AR T 81%9(6%5&’%8??%’3!’“&6

spdhﬁcaﬁmbﬂuﬂy m@&mmmmnmm fribilsitso inaljihg dopreniioty: &din (APP).
in QSR ARHRRGY OfRAlRER n%bog)%r o?tﬂggg@ %}Eémi%%a%gﬁ%mfé ti\%, 24#mted form

some embodiments, the a peptide binds to

of ARy HEhosthinging AR the ﬁﬂh&ahgfqmﬂ& sapeprabaBmanisntappEbody or the
po@ﬁéb@&’é@}%ﬁiﬁc&h? BRHPAhORASHIO BB of AP without binding to the aggregated form.

In some embodiments, the antibody or the polypeptide specifically binds to both aggregated form
and solubie f@nns of AB.

{06023] In some embodiments, the antibody or the polypeptide specifically binds to a C-

~ terminal pepﬁde 33-40 of APi40. In some embodiments, the antibody or the polypeptide
specifically I;féinds to an epitope on A ;.4 that includes amino acid 35-40. In some embodiments,
the antibody or the polypeptide specifically binds to an epitope on AB).4 that includes amino acid
36-40. In some embodiments, the antibody or the polypeptide specifically binds to an epitope on



epitope on A(31_ao 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,

the antibody or polypeptide competitively inhibits binding of antibody 6G

and/or antibody or polypeptide derived from 6G to A[3. [0025)

Administration of antibody or olgge tide that specifically binds to an A[3
Ab: yehadiBdvdss REENAFSH toY-fimERBA TRy BEeRfsa i ARRd ke
polyﬂ?:tﬁlﬂﬁeaéfﬁ@&[l'lﬁm_ t hd'lﬁtf@)?@?l%{sb%dcﬁh@%d' I&@fmu_ t $lyindad ?fﬂilﬁtkﬁﬂior fsﬁlmrg. In

intraarterially, intramuscularly, intracardially, intraventricular, renteral,
somt PRGBS0 S SR RIS B A b BE el o @ gotibody
deriinti SoendTk|ysorilmddizent. Thiwaksorgjadareaiysaibpliesitodyaly pehidpsdand
comg%ggwg?&ﬂ&%[b%dmg SRYEROR, 9930 NG IMAANUODARRRIBVIER od from oTL

madceutical composition comprising an effective amount of any of the
to Afintibodies or polypeptides that specifically bind to an AP peptide or an

[Baﬁggre@%iﬁ%g@ﬁbé‘&iﬁ{%ﬁﬁ ?@eﬁq?g@ggmwmﬁfﬂ% gﬁs&tegfﬂuﬁ)ﬁmh Agher
polynucleotides encoding the antibqdies or eptides, and. )
affinipy thon Hs Ppding e fdbf’é‘%s‘?tgbfé'n : [Wﬁﬁ‘%ﬁ@ﬁﬁ%ﬁr%ﬁ %1%@08?0%‘3&0 an
epitdgiks candfcomizo sittbinie camipei sirids 2535 madotOmbr ecofdlembodinposif itk sntibody
comprisin ' f iRQi i .
i AT e DA A S T e
In sqrepgabedieramas dhpepkiedy @ﬂ@&t@%ﬁ@ﬁ@ﬁp@%ﬁ%&féﬂﬁ gasisg g dmidpody 6G
and/S:AMRGAILs N RElReRiifes e se kita,ggenerally in suitable packaging
and provided with appropriate instructions, are useful for any.of the )
10033 o ASTRTTISA RPN HRETHYS RAOAPATAICATNRES T AL Hbacpfide end
has prqn&re&@fwthefmp&uhaﬂwrhah}zw am?ibﬁ)ﬁyc_)m ih@ﬁ%@dhmmemusiy,
- subﬁﬁéggggmm@xdigﬁm A RERHLEAY tﬂx%&!eﬁkﬁa%@z?i@ﬁ’&@@:ﬁ{razulaﬂy,

mprising selecting a first humanized antibody that specifically

parasiER tarBeseibticed mYansmieRig e AtTHELBAIGP (e RRIBEIRFES Srévide
intrivietaRestinhunaniTact aptibedywNavingiépaitecheitarionfunetioncieotides of
h relative to the first humanized antibody. Section Il [0029) The invention

© Bi¥EES8Y herein concerns antibodies that bind to C-terminus of APti_ 40

00 ptid IS B@1BoN @st Pshvaien phafabteudyaNoeopditiiby, donmpreiagpectitagve
. A . L ‘ QTL™ that is. .
e R hebs PY sy ™

apeEasgeriave O B0 PHR PSR 26 Bave dibrisek cbfegier fngHpRfEiRolynucleotides

encoding the:antibodies or polypeptides, and a pharmaceutical acceptable excipient.

[0627] Tﬁe invention also provides kits and compositions comprising any one or more of the
compositions;g comprising an effective amount of any of the antibodies or polypeptides that
specifically 'i:%ind to an AP peptide or an aggregated form of an A peptide and have impaired
effector ﬁmc’i{ion, or polynucieotides encoding the antibodies or polypeptides. These kits,
generally in éuitable packaging and provided with appropriate instructions, are useful for any of
the methods ﬁescribed herein.

{0028} Tfae invention also provides a method of producing a therapeutic humanized antibody

for treatmentiof a disease associated with amyloid deposits of A} peptide in the brain of 2 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
understood that reference to any part of or entire region of 9TL
encompasses sequences produced by the expression vectors having
ATCC Accession Nos. PTA-6124 and PTA- 6125, and/or the sequences
subjeaPIiaeRi fi QL1 tnd QA3 HMLARMINLLARRAS i SRR EHANAIGO thRp'gsﬁﬁde;
tihody variants of 9TL with amino acid sequences depicted in Table 3.
and pisaRg ea%%{ﬁ%f’%gﬁéaﬁﬁsqm&hamlgeamﬁmm%wwﬁwabody having
impéisghatibitor fasiegiarelafithecantifvshOhbniieismeayéants shown in Table 3.
In one embodiment, the fragment is a light chain of the antibody 9TL. In
z_anotheriembodiment, the fragment is a heavy chain of the antibody 9TL.
SectignHt another embodiment, the fragment contains one or more variable

{oo2sgions frem dlightophain ARSIt aeAk D ARRIABS ARIRASL e Y& of Ap,.

another embodiment, the tragment contains one or more variable regions

40 PRPOIE ATRIR LR R abrmaim d 20lr drathcerrsingiin iRigs 8specinihe tnsatins s an

antibﬂiﬂb@dh(ﬁﬁt’&rth&x@agﬂ?eéﬁﬁmh tedris ome: of m@@[&ﬁ@:«ﬁﬁhﬁmﬁdigwsﬂﬁi@mg
ra.he in e antiho TLl.. [0032] In.another aspect, the .
AT D o S RIS RE e Weavy couin
and bghishainyaiaplo nesompms 2T bf atresholtovinGizaeonelor morpl @RRES)tpHietermining
regiSRHODRY pAlto Rt HSUABANIS PhOMAIRiIARR Sl %%E{)%ZE?\Q e e wn in

chain_of antipody 9TL or its variants shown in Table 3; c) CDR L3 from

iy it aairr S S h BB bR E T REedP ROV BRTARE SRR B ORI B apapmpasses

sequemiBsrainctdeblight ehainsifraniiad B The OF TG Alanisoshaven T A.abie: 3nd PTA-
) LDRs from the.heavy chain of antibody 9TL or its variants shown

612% %%’% f@ﬁ?@%@%&eﬁﬁ%% 6 Ifl)ght chain and three CDRs from the

(6038 avy chdmavpistipmegtoine ipysniiondisnterostiayaotibTdsbikediThel 9TL with amino

acid B¥QRbeE: ferthatrovidss polypeptides (which may or may not be an
06 ntibody) 1(:omé)éisin any one or more of the following: a) one or more ‘
1903 he, two APRECFAIPCHNES BFERy BOTILIUINTE I SHib Sagroent gra region
of thitsaptitiaitSThow ks vaFablesBp vy anCREe Setlivedfenrto@iDBnti Sraapiert is a light

: ' ib . . erived fram. CDR.L3 from .
o b o A B A B S oy
STLsHgvRt TRABIGUFE RO HSBIMBCHASEYRH BPRELIS OT5TE BIOTR SRS RecHBN e  light

chaitiQt/ariinedy Odin0sfitBe ¥atiants ShOWR inTAable:3 358 R ieas! @B eMbment
85%, at.least about§6%, at least a %{87%, at Jeast about 8é%, at least

contains APE &8I S AR SRRSO SEY SPR 8405 altRasthay shersesn Fisure 1.

In yhtasvther embodiment, the fragment contains one or more CDRs from a light chain and/ora -
heavy chain énf the antibody 9TL.

[0032] ' In another aspect, the invention provides polypeptides (which may or may not be
an antibody) éce:)rnprising any one or more of the following: a} one or more CDR(s) of antibody
9TL or its variants 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;
¢) three CDRs from the heavy chain of antibody 9TL or its variants shown in Table 3; f) 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
six CDRs of 9TL or its variants. [0033] In some embodiments, the CDR is
a Kabat CDR. In other embodiments, the CDR is a Chothia CDR. In

other. embpdiments, the CDR is a combination of a Kabat and a Chothia
CDRs rmpaiso! ighhebein codibise FERHroor tendendechGDH Jntihadth€F Wordts, variants

shmtarlaméaef@nmmqameimgm@ﬁ@gxo NGBS RFS B an

be any of Kabat, Chothia, and/or combined 34] In some

antl%qﬂbb%ﬁm@w&ﬂ%wwém%@eﬁoé@‘a%rﬁ)@am BT ARR R dhssofour,
five ani disquepdshowﬁansﬁﬁb@mmwaarﬁﬁad@ sﬁmwnqrabiwaiﬁrcﬁ

S, T, h ein s L, V
dmveﬁerelw E{}eklrrwo?‘%s&eé@' g% r‘“’%’%‘r‘?é% é?élln Ajl @ gom
CDR IV mmmkm@wmmfwme brnsimo: 2oiicssgesndbe @mmmem shown
in FRRAVYIERAIR AR AOR. 5RL GORYENEHRE J&%R?éﬁ‘ frdih afle Q@g@?ﬂex} its

or reference to an amino acid refers to choices of amino acid

varigRh puBitoh ARk AErAElTRE AP E btk PR SES PbleF%raé%FrﬁB%: at least
aboul 818 L at Veaor dbdmemmmqmds\bm RAEHOIDSD BE QG HaMRE2WP 8%, at least

uted |th 5 the
abo‘%%§ﬁ e B AR c?é) cfc%er geéoélﬁgégﬁ%hagp;m s%‘&u?y iE%s\%ﬁ’ %géé’ at Jeast
aboyPRfto, 6r eifeasiaby® RO%, lﬁer@iIC&ll taadesfiensinbais ko rSeam thredheréinst four,
at KA 3R KoPhAed QB RIPOAIMENS  Ig,amino acid sequence is a CDRI

in a light chain variable region. 9 100361 In some embodiments, the

1003381y peptid8 TREEPERLAmENH SR Dnib?i ek ¢ Rivirs ot sekadimeats, the CDR
is a Showini0IHE QdBthNO:thbodiarain LthésdDMs N c&niﬁnéﬁoki o8a @a&ﬁt #»d a Chothia

G h T H L:
col e Rt (PR RS Dok MRV B ben
emb@dwah@wwammﬁ@p o1, @Iértbe F¥ormaydan mmss, tBigoghisirind/or

com@aidsequence is a CDR3 in a light chain variable region. [0037] In some
embodiments, the pon eptide (such as an antlbody) comprises a heavy

19034 ain varidbiePSSIR iR PRI REEAe I FaEhan ShetiRafyS e PESes an amino

acidN@3;r(ly) hEORRPIEGITH NOS\WwHaSEL) IDING; 41 &neheia CORY rcﬁgmr\vherem
n whergi [ V. wher
53 1§%O\ﬁrleﬁ1m§%sg éalﬁgr% W e&;e?%l_éﬁlé? dlﬁ% ‘k’{]/crgn?gds ﬁE% Whef'e SN, or

F; angpadisyein ¥ 7ps 15y Ié Fg Wy Sok I, R d whiciasiie Ymtementss thayarsing atidbsequence

is a 8DR3 m a heavy 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
to the positidn in the SEQ ID. For example, "1 is L, V, or I" refers to amino acid L at position !
in SEQ ID ND 5 may be substituted with V or L.

10035] . In some embodiments, the polypeptide (such as an antibody) comprises an amino
acid sequence shown in SEQ ID NO:6, wherein Y81is Y, A, or H; and wherein Al1 is A or §; and
wherein KIESis K or A, In some embodiments, the amino acid sequence is a CDR1 in a light

chain variable region.



[00381 In some embodiments, the polypeptide (such as an antibody)

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

shown in SEQ ID NO:6, wherein Y8 is Y, A, or H; and wherein All is A or

S; and wherein K12 is K or A; (b) a CDR2 region shown in SEQ ID NO:?;

and (c)-a CDR3 region shown in SEQ ID NO:S, wherein LI is L, M, N, C,

F,V,K,S, Q,G,S;wherein G3isG, S, or T; wherein T4is T or S;
{603gyherein Hb 6kt @idboMneral) (NEpsYhertidd (M06hQs M, A JhpRiEs ¥8 amino

aisV, L K. H T, A, -and wherein | 9is LI, T.S,ar V. [00391 In i
scid Bgltdt el e B e T N E s Sy e
G3 ipthér embodierem T AhieTaothiodyesfiniésnyBntidn isherbinrFaniZeoP, A, W, Q, M, S,
or E:AMHRAGYp RoMe, SRBOGMEniS. e apfiadyispenccjopal. 1N Gomie., .

embodiments, the antibody (or polypeptide) is isolated. In some_
embdiKEmISRIRNG AFGEENETSF mﬁ%ﬁéa&%a&ﬁ BhaihRIIRP IS UrPEIT040]
[003The heavinclhair eanstinteregins siitheraiieie syaadRB I SRy R8Sheavy

.of constant region, such as.| , 19D, IgA, an X ny isotypes, .
e I GO S B4 LD 08 L LN S bA mar (s rgion
shovayiti tﬁ)ﬁ@ é@rﬁﬁﬁ&g@@diﬁm&.ac@:mmmm mﬁgycaxmmm Iédidn V, or
1; wibielisspynglagicaliing A Which inclides partiallysim rﬁ,uﬂf){?,%,cﬂlé, orE:

inert, and is used interchangeably with the term " avm% Impaired effector

whergih M3 9) el T dods Rt tgBier o paFran tmétiatbetyds Sabab pob-
[oe3sfimulate Byéthaeyaipnanden! eelbonasiptad (SRR INHINAE CInRhidaesSTioht

. not activate microglia. In spme odiments, the cqnst jon_is . .
e S BUCe B T AU (008 58 3015 Dage JSpin Y815 ¥, .
or HpgpgliodtoriNe } 16s POX/E BOOrOteds K LioK WK AR ded atCAplicafionshiovn in SEQ
D N34 @) NS RRBRUMENIS 386 BIEROdy.SAMpISER & WM £ v 1,8,

£

heavy chain 19G2a constant region comprising the following mutations:
Q Ga%38pesi 84865 83%r (ke siritrsrmBe fng rtin b ieRc Is Wsrein Y6is Y,
P, AVICQRaALS 2arseduesiacy s BV, 1., MUHUmok (£989)129:26d3r283% #1L, 1, T, S, or
y, some embodiments, the antibody comprises a constant region of IgG4
comprising the following mutations: E233F234L235 to P233V234A235. In
10038li1| other bripoisrehesimraedhe anitbrstyiof thedgftyobeylawebuforNalifikely. In other

embSiysesiation. RS AMRIANMRALS Ne.ARRSRNHEYIAN ik OCasYRt N the

; fce)JgN-Iinked aflgcos lation by mytating the oligosaccharide attachment
ANt R TN ORE A LR 2875 SRR TIRE iy PSSR IR BPIXPEHSAR) ot igéated. In
somd\biglysdbytationireesgbikigricegiarpdde) tiewiansahregian . In some

go48Mbodiments, the onstant region is a lycosylated.for N-linked

i grgcosyl‘aﬁ(?n. The}; on regzon%y e XH%EJO%IES may e Eom any types of
constant re gipn, such as IgG, IgM, igD, IgA, and IgE; and any isotypes, such as IgG1, 1gG2,
1gG3, and XgG4.
[6641] - In some embodiments, the antibody comprises a modified constant region, such as
a constant region that is immunologically inert (which includes partially immunclogically inert,
and is used ipterchangeably with the term "having impaired effector function™), e.g., does not
trigger compjement mediated Jysis, does not stimulate antibody-dependent cell mediated
cytotoxicity (ADCC), or does not activate microglia. Insome embodiments, the constant region

is modified a:s described in Eur. J. Immunol. (1999) 29:2613-2624; PCT Application No.
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constant region may be aglycosylated for N-linked glycosylation
enzymatically or by expression in a glycosylation deficient host cell.
[0042] In another aspect, the invention provides a polynucleotide (which
may be isolated) comprising apolynucleotide encoding a fragment or a
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

PCTRRHIOIMAN, AP RN eRicls A hdRanehpio. ok toeagibpdytT émbaddigtents, the
..another embodiment,.the fra}gmeln ontains otnee ognmgre vairia Ig I;:&i;!)ior.ls
mbf?%‘r’n%“ﬁ%’ﬁ%eéﬁaﬁ%ﬁa}é?aé’y e Brafn Or e antbody DT L Th et oo wine
mutaimmméﬁmédimﬁﬁﬁ ﬂSéa‘la@m'motgi;dxhtaim@&_mg &dnlm_:qfere@i;e.tocihe vildsype I1gG2a
sequ%%e??.b Eigfaf'iégnﬁl&ﬁ%%@@f%@%‘?fm'EHHg ERHONRGDRD[ERA

nan /or a heavy chain of the antibody 9TL. [0043] In another
compEpRsck CHRS IR ErRion R epYlyRuEsRachioaing Bt inkEd]3F2341235
Pzapgmnm@ %rfﬁéﬂ?ﬁ@@%fﬂ@oﬂiﬁk%&?@%&ﬁ)ﬂ%{a@ﬂiwl ﬁﬁa'é;éeédiiﬁa’t@fﬁaﬂﬁﬁnked
shqwn in Table 3. In some embodiments, the polynucleotide ises
SRR LS S R R
glychiPiafiGn (04} ting tiatheligspediatide a':_meh@gnt prodicesusblsnist@8fidesi/or
flan§id %9&!&5%'1)439%&&5%%9'%%gﬁ:lgﬂ%ﬁ‘%&%ﬁ%@%&ﬂ@:& fhe constant region

polypeptides desc erein. [0045] In another aspect, the invention
- InseaaRbodinsrssieI g Rk RS dheghtosimiiy Vetibrks hatyanselptiens The
conSAPRISIRGANLO bihcRelImueRatide fiselopeddeiein i Hameally or by expression
. _embodiment ,éhe ve}’cgtor iS@JDb.QTL.hFCZa having ATCC No. PTA-6124.
m aﬁﬁ%ﬁfé’h“é?ﬂgs fiBhRth& Vector is pEb.9TL.hK having ATCC No.

[004R2T A-6125n bhdbo48kradetimrcaspreratidanvgntiondketiobvioell may be isolated)
il leqlids; ' af lisantibediesdeseived ; ;
con%g%% .ﬁ(g% 7?%?%%%%?%%%??%%@%5 a complex o?il?lfg s vaniants
showp i FNeant o SFLBHIREaita TRy hlekbrben obMagnRedy 9TL. In
anofBPEAaisasRas therinyerion is lksomnplex of AP uTd. bynary sther
antibodies or pol tides described herein.,[0049] In another ect, th
em YRR IS KA SRR Eo R o Sg NG Sn oh el AN Aty o
heavyf emirofittie pulippéptitids (Inclatingtheniobiidimenic hadreamantitsedns one or more
(i.c COMPHSINGLRRCABEMNE GRROATAIHOAMY:D Bhd-hRAYILLIRAUEERRS) from a light

described herein, and a pharmaceutically acceptable excipient.
chain and/or a heavy chain of the antibody STL.

[0043] . In another aspect, the invention is a polynucleotide (which may be isolated)
comprising & polynucleotide that encodes for antibody 9TL or its variants shown in Table 3. In
some embodi:ments, the polynucleotide comprises either or both of the polynucleotides shown in
SEQ ID NO:9 and SEQ ID NO:10,

[0644] " In another aspect, the invention provides polynucleotides encoding any of the
antibodies (including antibody fragments) or polypeptides described herein.

[0045] ¢ In another aspect, the invention provides vectors (including expression and
cloning vectors) and host cells comprising any of the polynucleotide disclosed herein. In some
embndimem'si, the vector is pDb.9TL . kFc2a having ATCC No. PTA-6124. In other
embodiments, the vector is pEb.9TL.hK having ATCC No. PTA-6125.
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[00501 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 antibody 9TL, wherein the host cell comprises an
expression vector that encodes for antibody 9TL; and, in some
embodiments, purifying the antibody 9TL. In some embodiments, the
expression vector comprises one or both of the polynucleotide sequences

joo410Wn in R NP, FdiREiR 15 NQ G Lol ehIeRaSH e

invention provides methodskof(generating any of the "‘antibodiesor.

encogine oy Ri ke qatpAtiEs dseraht b Eeitessing one or more polynucleotides

[o04mcodingithacanibepsc(wiidhvaiayonassepatairly SXRRSSBSLAS B SISy 9TL or

its Jé%% ar. p[c?a ncg%%'@?or both a light and a heavy chain are expressed from
onevec o“r’)nor e polypeptide in a suitable cell, generally followed by

18848covering anoisr iswplertintda ey enttibo dy 2oropabypepfidds.obntedéstany of the

antibSadd ThepaRiealaRPrRMdes a method for preventing, treating,
inhibiting, or delaying the development of Alzheimer's disease and other

0048k eases BensihatciRRitnBRENEREPS by 2PRPPEsgiTéediepmppsition comprising an

effeaﬁ:@tld mujﬁi'toﬂl afyAl? medpti%apm&se(&aawn'g Ma&mgesxﬁa%eﬁ@m?ody
isease, multi-inf ementia, mild.cognitiye impairment, cerebral .

com e R O R AT e QB e LB A e SHFpad

Phaamuﬁeéﬂma@@tabﬂmmw_utical composition comprising an antibody, a

fpefRyPeptige . Qra-palyayciaotide Al dAeRvERERA g ge%@&?g-a&%%gg e

invention also provides a method of delaying development of a syniptom

COMPESHE SR AShETHher ErarsEE e SrotHRR serdRiore fhrd gl production of

antiBedy A0l pliberah A{SHoepdtdEcindr ik sathieereQMpNSIE AHTURIRIRN 16 aftibody
effective dosa f a pharmaceutical co itign cqomprising .an.

ST R R L o Pt

eXpleOTBPIVIULE pveimiisa eisophoiidédhe prdinodlofibippressicey sbowatioblis? ID NO:9

and By eishiptagyies and/or amyloid accumulation in a subject comprising
%a]gministering an effective dosage of a pharmaceutical composition

(00 mprisinty ArCHIFHBIRAT - 4NN PRI OY S PRt r ifae any of the

antibndietionpody tepticlebjdstribeddreinrhbedjimenis; the amyleidhplasussedesitneoding

rain_(brain ti [ect. In.some iments, the amylpi .
e e e e S Y Bl o i

and R hASICHRBATEIRRISHSTS FomORrEgRits PSRt yReBiEIimheuitbleibn generally
folla¥a0 RrOVIdRsrm MEIeH: o £ SiRt-AMYSICLP KIS SpRACQF BiRyigid

00 cumulation.in a subject com.ﬁcreisin a%min'sterin an effective dosage of
100} armad B0 AT S SRS RS AR HEDRPEn Bl pHIB B
delpatyribotiestiderndthel inlxbiiion todivease and other diseases associated with altered AB or

BAPP expresision, or accumulation of AP peptide, such as Down’s syndrome, Parkinson's disease,
multi-infarct gdementia, mild cognitive impairment, cerebral amyloid angiopathy, and AIDS. The
method comﬁrises administering an effective dosage a pharmaceutical composition comprising an
antibody, a p‘:olypeptide, or a polynucleotide of the invention to a subject.

[0653] The invention also provides & method of delaying development of a symptom

associated w:th Alzheimer’s disease or other diseases related to accumulation of AB peptide in a
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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 vascalature. In other embodiments, the amyloid
accumulation is in the circulatory system. [00561 The invention also
provides a method of removing or clearing amyloid plaques and/or
amyloid accumulation in a subject comprising administering an effective

subjedOSRIGNE 2PRFIRGGRUICAFCHMPIRN CORIRARNG AR ARBROANRN comprising
polypeptide, or a_polynuc eotgle Q thf invention to t&e sumb ect. In some
an“’é‘ﬁ?é%dﬁﬂ@‘ﬁﬁﬁpﬁi’&a%’g’/ﬁﬂb"m GORe QF DN EBPRIFCFIGTNYES ) of the
[0058Lbject. Mhsamendonbbaiprevitksthmethugdl ofdypipg et anferimativn of eiylaid plagues
vasculature. In other.embodiments..the 10i u Q0 IS, in.the
S e AR N o
pharfgrchubibitapriesitacermpation fanibqsepticel In@ligsuer eawigraigptide of the
inve S ARG RN S BYSoME B AR R0 O kAR PRRTIES 2F thend BYRAUBRN tissue) of
[00581 The inventign also provides a method qf reducing AP peptide
the spkjrck 48 %8@@8}@8}%@6 SR UL BERERG iR PP gre. In other
embodiiaaly ahe anyicisi agracnaisidsingliodhalinsivigitalan effective amount :
an antibody or a polypepti ' ion..ln.s . ' .
0 A R R E) BB SN A S SRR vt
accugpiistiorinbouindrempRsNe ddrafstrRnsfan Ese e Bred sk rbaapesical

comﬁss‘ms&@q&{pﬁ&aé@% methed ehihedpNentivn wambe dserd 19 #eataion to the
_disease in which accumulation of AP peptide i f esent or, 13 susp ged,b‘
Subi kPO AP i BB YIS ARG S e . PRV B SR i cpe suect. I

someaitradiassts, demnenisd mildues gritivertrapelimaiontrahthoe réboshamylnidiments, the

amyﬁ@ ia% %5%49;9%%&%%4{&‘5%?&9%%@ provides methods of improving
cognition or reversing cognitive decline associated with diseases

[00588 sociateBrainT eiffAGIICTEPO SRS SN tHEBRATARET OB AISATIE durlloid plgques

and/@ﬁaﬁ@f&ﬁi %ﬁlﬁl@:ﬁﬁﬁﬁﬁ ,a_t(?;féﬁj'&fﬂ %Mﬂpﬁ@tﬂﬁ @mﬁﬁ@gﬁm&@&%@e@f@
e Comptlon e o S BB S
inveptitypeticesdjwet. polynuc lsotidBs cés dhibadyherepemey e igbd forintfieain tissue) of
e P b ot
embgdisgeiisyies epdeificcralHoRS BB RBBGRISET &R heimer's disease

jpe@nd other disprsemassasiatadbivito-alieret &R foA BRiBKpIESsCRcSkation of AR
pepaSe e n S Oe, AN AR T w S e had SOMPHES SPNIATINGBde of the
invention. -

{06058} The invention also provides a method of reducing AP peptide (such as soluble,
oligomeric and deposited form) in the brain of an individual cornprising administering to the
individual an effective amount of an antibody or a polypeptide of the invention. In some
embo&ﬁnenté, the accumulation of AP peptide is inhibited and/or reduced in the brain. In some
embodiments, the toxic effects of AP peptide arc inhibited and/or reduced. Thus, the method of

the invention can be used to treat any disease in which accumul ation of Af peptide is present or
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specimen of a patient suspected of having altered A[3 or [SAPP
expression with an antibody of the invention and determining whether the
level of A[3 or PAPP differs from that of a control or comparison
specimen. In some embodiments, serum level of A[3 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 any antibody or

susp@abaogeemss afiheRYeRHAns: MRS BnaRY-NeaRs AL b rns?ﬁ i-infarct

inc udlngC intravenously, subcutaneously, via inhalation, mtraarte

demgiiz KL ERRRIG ViR EFOR R AT FERFR AL RTIARNY. J9aieRRNal, intrathecally,
[ousapfl lntraggletﬁ?aﬁi% a6l W%EWOBW§%|%®&%WH§¥%H§!§

Qr.10Cc e is also era es es,an
coB e e T RIS IO MBI G eHh B e brin of
an iplovddels sits antldempositisesscommprisisiopadynionetrnaokdied the dosage ofa
phmaum%%ﬁ)g&%}%%sgﬁ;gal DESeKIS: ;9&98&81%’ %ﬂ%@@'%% 'BPthe

d provided with appropriate’instructions, are useful for
m"ﬁﬁﬁ’éﬂﬁﬁ’déf’de@&%}é‘d herein. BRIEF DESCRIPTION OF THE SEVERAL
[666¢IEWS OE@fa&&ﬂia&&W@%ﬁ@@ﬁﬂ]ﬂ?ﬂgw@}éoﬁb&vués@}ﬁom&%ﬁ%a be used for

fthe h h EQ ID_NO;]) and light
e FRR TN (SRS SR PRy S

[00@DRS arémttmdidStmd,pahdmheMIdna ﬁﬁbﬁfsoar@mﬁﬂﬂrmmhs%ﬁmmtecﬁon
dlagas@srm%mé%m Reaumchainand Ughtalain watable region gre, t sltered A or

numbered sequentially. 14 100651 Figure 2 shows epitope mapplng
PARR HEBEIOTISUSY Peptive termprmernasidd pepmithwheompriosiicanasting

spsdi’r\%ﬁ)éf @@ﬁxeﬁf@ﬁﬁé@bﬂﬂ&@ﬁ@%?&@?ﬁ@r%@f%?@gW% Qﬁfxé:ody of the
C a Oor Wnic elinc or | rious_peptae
e e R Y alR 0053 A Sl el 7 R e o
conpFBoncipARnor. o pepticiebodithwds Sﬂwm fowled Afits theashipl Béfciagrof after
adrmiRSaRtRosh. Ak iaoment 49, mmakiized AP Ly 40.RERIAS oW YRR ¢ 0 gg%%;gg-

100661 Figure 3 is a graph § owtﬁtgéeplto e ma p|n of anti
0065 ptide - cORTYRIHIBIONP Z02BER da\'ﬂa@@w@e y any
meahdkl&ﬁﬁl@ﬁﬁﬂwﬁtb@ﬁy\ﬁm;ﬂ?ﬁﬁnm@!‘kﬁﬁﬁﬁ&lﬁbﬂﬁﬁﬁ@aaﬁ@ﬁtﬁﬂ’ﬁﬂﬁﬂaﬁmaﬂy,

was preincy tedf ith 16. yarious mino acids 1-16
i e T, o el S R Bl B0 onetly.
Amxpwmnwd@mm%ﬁm m@m@.ﬁmh@wm aftibodl tpenerally applies to
polwmglgﬁgﬁgmqumg%mred [0067) Figure 4 is a graph

showmg blndln% of antibody 2H6, 2286, and 2289 to different AP
[6663] : er aspect, the invention provides kits and compaositions 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,

BR}ZEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)
[0064] Figure 1 shows the amino acid sequence of the heavy chain variable region (SEQ
ID NO:T) an& 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 residues for the heavy

chain and light chain variable region are numbered sequentially.
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peptide C-terminal variants. GST-A[3 variants (M35A, V36A, G37A, G38A,
V39A, or V40A), or GST-A[3 peptide 1-39, 1-41, 1-40, 1-42 were
immobilized on ELISA plate. Monoclonal antibody 2286, 2H6, or 2289
(0.3 nM each mADb) was incubated with each of the immobilized peptides,
and their binding was detected by further incubating with biotinylated
anti-mouse IgG (H+L) and followed by Sterptavidin-HRP. [00681 Figure 5

[006% a graphighwistpspatiébieaningnd eficitsbodXPRHBNseRlCc SOMORINRIE  AB).4
peptig%‘@l&é%ﬁéf&i:%éw&%@%%k&ﬁi %Hﬁ%g%g%?ﬁﬂggég ﬁ%g gn'd@ﬁjt% %b fragment (50

eglycosylated 2H6. Mice were tested In a two-day version

oM epghiaraaihpivaterhisservingiiziebieskhtgithdAivaterafertidoremiadecids 28-

a0, 10ueN1the, 2giay, triabperiog. BlocksMunhes d-2720/esE RS sestsdedaY, Inc was
nd béock umbpers_6-10 re?%%sent tests_in day 2. ™i

indicates p<0.05 for
then fjgie 9B QLA ERR AR SHMLRAL RS (REsReni R Irackiliprdiad wierptide

was woaapxkd with anti-AMN antibody treated mice (A-AMN). "**" indicates
<0.01 faf, A - ealycosylated 2H6.(A:De- 2H6) treated
e e whar bty T e R Ao Pt e Fe ke
compitien) RifuePsRlidheEmre biehsstie St ghip cMemsiroiizatindnagg, 2286,
or 250190 kRAlsEANes AN WRIRIDOLE ReRtdB.Bd VR samRYS (INSVERY AW ptide
,front%%:ort x}gég 6A) a’]:*fr 16 weeks of antibody treatment with 2Hb,
(g RERRIN e teried 14 o RMNY i dbleoklidedt A6 rafbited18 1 AB) o
no pgsiiAtAd) entibatly. the abips Birldige@Athe aniBobpresrinbblead aipeeeplide was
meaiER positive for Congo-red staining. X-axes in Fig.6A and 6B represent
‘ type of antibody administered. [0070] Figure 7A and 7B are graphs
[8862howikigwrrfda st s hsrinarbOeigofedtiedn S aRiB6i dudcta8gepiitiicent Af
P e Hemti i 210, AN eotor ot AN g o V408),
ipody treatment wi anti-AMN (referred to as , an
or O L BETE IS Hefiied 1o EEADHES GHEDGBE S Pgnpsiona
antibardy 7B GepH6sen? 268840 DildersanhAd avpopitveaied WGEONGohretksiaiRiRchilized
X- in Fig. . i cadministered. [0071
P e e s e
FErhgpdells s dntiistrarieamddt with 2146, anti-AMN (referred to as
{0068§M N)F?g%%dﬁ@?@%ﬂ&t_iﬁdv%&ﬁaﬁéﬁfeﬁﬁﬁx gq;@@c&zﬂﬁ@iia&}gﬁggﬁc Y& ere
represents itive profiles. per section. X-axis, represents type o ]
reve R SR OB E R G A LB ACh SR ST 6 afice
wereAgspéptidM{éaBaMWisnﬁ!ﬁ@madfm At antitbody fiafenedeinsatean number of
error M, AVRRE. EHIAAIeIetG BB ACIGRSMARARAE dlPIetrh ook

to as 2H6-D) in APP Tg2576 mice, and after administration of an
numbgg @O}ﬁ/rgyfasent tests in day 2. "*" indicates p<0.05 for both 2H6 (A-2H6) and

degiycosylated 2H6 (A-De-2H6) treated mice when compared with anti-AMN antibody treated
mice (A-AMN). "#¥" indicates p<0.01 for both 2H6 (A-2H6) and degiycosylated 2H6 (A-De-
2H6) treated ;lmice when compared with anti-AMN antibody treated mice (A-AMN).

[00469} Figure 6A and 6B are graphs showing decreases of parenchymal Congo-red stained
amyleid-betd peptide in hippocampus (Fig.6B) and frontal cortex (Fig. 6A) after 16 weeks of
antibody trea;tment with 2H6, anti-AMN (referred to as AMN), and deglycosyiated 2H6 (referred
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antibody 2146 in wild type (WT) mice. [0073] Figure 10 shows
inununostaining of CD45 in the hippocampus of a mouse after intracranial
administration of 2146 antibody (A) or deglycosylated 2146 antibody (B).
The bottom panel shows that the ratio of the average area occupied
CD45 positive staining of injected side over uninjected side in the frontal
cortex and hippocampus after intracranial administration of the control

th . artihody, qr deglyc ted 2H6 antibody. "**" indicates,
0 asgblg?-(%% é%%%%%n'p?re %&?%@gc%%‘t?g%zﬁﬁegé@?efgd‘%“ ﬁgﬁ SoPt ARBRRSItve for

Congoris stsénifiting-arwdy Figpend S Bremmspadampisuitndnadssmiterd.
joeTetracrainiat adnini stradien,ebRHARAHP ee AL 08 ﬂ%&?&%&%@qx‘g&_@ained

ntibody (B). The, bottom pane| shows that the ratio of the average area
my@é%’gﬁféagﬁ}}‘?féi} PERRSSEE e 'SARMAFTeRtahfeEietElac BV Rl fjserks of
antitgide @m&wﬂ?lmlmanw F(ﬁﬁa&éﬁzﬁ:gﬁﬁﬁmgm@gﬂﬁ]rosylat?d zgé (referred

I ’ ) tr iho antibody, or deglycosylated.
e R B e e A i S er e fo
Congogredpiziging 12aewdinmMbned@nirrrotn( @ pepfigtitvdhadministered.
0072iPPOGAMIRLS i h MR R niRitRF IR JHsURA
{ c a%]ti od (@1% olr dgﬁlmcosylate%dHZH6 anti%igldss%g %?ggﬁé)#}%%%élﬂ er 16 weeks
of by, ShaTiFRl Yo i AN Ry Tl i A dsebinoey atath At
(refenfeihjectell-Sii6) Lbtibudy . UNinjectepraicdpibie Feomia IOHEeMn. X-axis

i in lal,administration of the control antibody, 2H6
mpréalfﬁ%oo mgﬁggﬁg %%ﬁaﬁ{é%c? ﬁaﬁB antibody. "**" indicates P<0.01 as
[0072dmpdredred tie emmlrchaninsowyumteyplichitel RrtdeSfis edmipiteido thanti-
AM]Q%HEJ)@SHH' bR {QQZMQ LAEE,Q&}§ h% !gf'@”é.ﬁ fm ggémih@eﬁ%coﬂd%tcg 2H6

fchlgg%)ca sgg;é n}%ﬁg&%ﬁ r intracranial administration of 2ZH6 aritibody
GeleRyaP AL gty SO At 26 A Bisty RS 2 i e BBHRETRAAR Of bWy apdihedy and
antityedio2d 6 e ele rage( M Epnaiceupied by thioflavine-S positive staining of
mject i 0y ide. i tal cartex and hippocampu
e e R Ao Lot
ntrageagiot adpinigiroan ef ARtfowiipoty (Adiendes! Peayiscd Hompaedy €B)thEhe botiom
pancCORSKGY Batidedyi I 1] aie SHNEiIEPEORS MARRIDE.AE ggt@mégmd side
0ver2294e%pg ggch}/ tEeL%rSoﬁ‘f aivcaorlc%us&@(éage%tldes were immobilized on ELISA
Dlatas Kntibodies Wera thetibat S BP GR IS amhasbisistration of the

contysé prileehA RIS GHIBGyboumb eamyatidi it AfBaBptItes ingkamaasIeds |

comﬁ%o%ﬂ@kﬁﬂbhéﬁﬁ%@ppa HRP conjugated secondary antibody.
Antibody 2294 bound to immobilized A(3 peptides were measured using

10078bat driguisddsbemstimmuBomainins REBY rasrpiighn the hippocampus of 2 mouse after
intracranial administration of 2Hé antibody (A) or deglycosylated 2H6 antibody (B). The bottom

pane} shows %that the ratio of the average area occupied by Fey receptor positive staining of
injected side ‘over uninjected side in the frontal cortex and hippocampus after intracranial
administrati ofn of the control antibody, 2H6 antibody, or deglycosylated 2H6 antibody. “¥*"
indicates P<0.01 as compared to the control antibody.

[0675) Fi;gure 12 shows immunostaining of A peptide in the hippocampus of 2 mouse after
intracranial administration of 2H6 antibody (A) or degiycosylated 2H6 antibody (B). The bottom
panel shows ﬂlat the ratio of the average area occupied by AR positive staining of injected side
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chain and is HRP conjugated secondary antibody. "NB" refers to no

binding detected. The numbers in the columns under "2294" and "6G"

represent absorbance at 450 nm. DETAILED DESCRIPTION OF THE

INVENTION 100781 The invention disclosed herein provides antibodies

and polypeptides that bind to C-terminus of Afilao These antibodies and

polypeptides are derived from 9TL or its variants shown in Table 3. The
overiﬁm’m;&bwﬂ Mptﬁvﬁmmmmfmbmmmmammﬂm of the

conIPETRY BOIBENISL oINS gndgga%,ﬁw de anfibedy 9T~ aadmetnarsof

using this™ anti e Invention als pI’OVId‘

compmgqo@ph@i esntiabhndibrinntibomidissien £WiAY Zmaparetie fuiyaniidetitibedy.
[ooRNcoding, ANk oy ARIRL-BAMRSRIlR[ANAR] cFRgRyRNERR Hisclrsed

herein also provides methods for preventing and/or treating
admmrswaggaefafaa ARt AL G RSB L cREBe Bonhe bytiorRiee!
show&&fiﬁkl’tﬁ@IfaﬁodiﬁeﬁSﬁf,efﬁgl&t&né‘éammﬁem‘eﬁt}ﬁoﬂml&leEigmﬁitﬁfm&li’m&ﬂ‘ﬁnjected
side ovre%[tlétrgrllﬁ% c? an% %’1 o cg:cw ISO ﬁr&ﬁg?é’l\? er %acrgmgf C? fAP ation

vessels such as stro In‘an’in

of ﬂbgna&nim@tb@ﬁm%@;ﬁéﬁha@né@&@@ﬁﬂ@tﬁ@ﬁﬁ@aﬁbma 'én@@ts@;ﬁgﬁ‘f@ 05 as

mmggré{%hggyogﬁMggpgpe derived from 9TL. 17 100801 The invention
' also provides methods for treating o reventlr@%lseases associated with

160773 an@!@?bedéﬁii%ﬁr?@}i’ﬁ?dﬂﬁaﬂaﬁ BedX Rt CQIRBEEES D onaTigus AR
pepmmmﬁmmf MCELERepitites m&mgnmv&nmpawmemﬁoamdmer@tﬁabanous

o ec%éi g(pg nlgo t%dbwdu It: ml%t%,{'grﬁ ége |nd|V|duaI an

ount armaceu composmon C prlsmg an %aﬁ?ﬁ d.lsmg
goamﬂbmweme Eﬁé:l’ §pwﬁ@aﬂy%mn@rwaat(90émymawt?é%bmd to

1mn§%91‘i§£&%& OB OhaR ﬁ&@aﬁﬁ@&%ﬁn@ aap%nﬂﬂ@@@h@t%MCimmem and light
antlbod rthe polypeptide, wherej b?i%e antibody or the polypeptide has

f AL ABTPIEER APAPEEN Y S 08P PRI BRARIeRI The
nunth&sme&e rtinventabenitt Erpioy, diltssetersiserdncdieaieds0 nm.
conventional techniques of molecular biology (including recombinant
techniques), microbiology, cell biology, biochemistry and immunology,
which are withinEa sKilEDf DESERIBIICIN @ENTHLES\GEB Edg@kained fully in

I|terat h r I
0 o (s e o, Sl BN S  pina o
CrgpinnesisRide Cieseantipoday, Wﬁb%ﬁﬁdm&dﬁawmd?@@W% ﬁsaﬁa'anams
shoRfass #6Rlb Bigle M ALbARREARYi RO taboek e faliSRdisiA9Rbe antibodies, In

Academic Press; Animal Cell C Iture
some embodiments, the mvent?on prov; es antﬂgody 9TL, and methods of making and using this

antibody. The invention also provides 9TL polypeptides (including antibodies) that bind AB) 4,
and polynuci}:otides encoding 9TL antibody and/or polypeptide.

{0679} * The invention disclosed herein also provides methods for preventing and/or
treating AB-associated diseases, such as Alzheimer's disease, Down’s syndrome, Parkinson's
disease, multi-infarct dementia, mild cognitive impairment, cerebral amyloid angiopathy,
vascular disc;rder caused by deposit of AP peptide in blood vessels {such as stroke and HCHWA-
D) in an individual by administration of a therapeutically effective amount of an antibody 9TL, or

antibody or ﬁoiypeptide derived from 9TL.

17



Freshney, ed, 1987); Introduction to Cell and Tissue Culture (J.P. Mather
and P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture:
Laboratory Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds.,
1993-1998) J. Wiley and Sons; Methods in Enzymology (Academic Press,
Inc.); Handbook of Experimental Immunology (D.M. Weir and C.C.
Blackwell, eds.); Gene Transfer Vectors for Mammalian Cells (J.M. Miller

008K d M.P. Talisecatien, 4987 QuesrenthRiofocolaind\elaewat RiAtaaysts Mociated

1 1. , , PCR: The Polymergse Chain_Reaction )
i e VST R ——
infagt gggm% @mmw@é%mg mmmw?mmmg%@ggmgam%%?mmw by
admbR AL SRR (- eMvay, : ravers, . : Antibodies | |

&g Finch, 19 7);Antibodies:e%actipa%ggggc a&?@%@%@&f’?ﬂ‘l}_wmpmmg
an apfjbe ! PoeR Mg bR wERiGrahibBaRs: ;Prrarinidineppde achi(Rgeregated form
of aShBepiideqndaGolpatie @it cS2targ MpMAIBHYRIGAS pag%ggﬁué,iugm the
mti@d&b&qﬂt%jﬁ) I %atgginnganu I Q?E Harlow and D. Lane (Cold Spring

Hafbor Labotatory Press. ?@‘éeé%;e’ REANEGRs (M. zanetti and J.D.

Capra, eds., Harwood Academic Publishers, 1995). 18 Definitions 10082]
Gené@f'?&m%'s' is an immunoglobulin molecule capable of specific binding

Bosﬁ a targef, such as a carbohydrate, polynucleotide, lipid, polypeptide,
(0088, throd i HpfESECEHE RIftTFE TSEteRiBheoitoYoualend iikTesaitabiated,
mnwﬂimwm@mu@‘?ﬁuﬁ?wgg;}@ﬁT]ﬁfﬁﬁ?@é@fﬂgﬁﬁjﬂt %%%%ﬂms% rl%icziobiology, .
only intact polyclonal or monaoclonal antibodies, but also

e R 0ol B A 5y e b e S P
techpigesats sidfaiardifivrin sho tétretarrrmpribing MiolentinoCsHapionL anshasy
Marthaesppdiisaapiisuratioe af thesiay L{}%Lg&n cule that L
v Omprises an a(gi n recognitibrrj]gsﬁte. Anglgrgtib yafﬁmggf gsé,s’aéh Hseyde

g %%%%ég‘f%ﬁ h%;gsgfé@fl?&ﬁ%m&ﬂﬂjﬁﬁ%@@ﬁ%lﬁéi%mﬁ)?am;tﬁeﬂ Biology: A
Laberatip tpteed GHE. Gz bk 2y, pmﬂgWaaémﬂﬁ;spQ%;)@@gﬁm @aﬁtﬁ%ﬁg}gtgﬁ%/

NQAG stant..domain of i vy chains,
e G e (L g b
199%%}8?“&?3’&%% GriansuTise buvee | irbagBrigExtgBrand. Ibliand. Griffiths,
and Beverabefitkase 1wey Iwsiurtharivideshintasuh, ' es),e.d.. .
nc 984 48GR 1963, 9G4, l %ande?glgAZ. TF%’ h(—_:-a\(/%-@c%ﬁain %oign%%ﬁteég?ggﬁ‘s" Press,

“that correspo P %1%’ ki 33%%‘%&3%@% N FLAffoBultiesiansllcediel! Gene
Trangfghsatendocidsionpemiies aad.mﬁu_éeame_sraﬂ?elyaé&fz%@u,b;ﬁm) ; cunfem
ProtSLHUCIM (851 Q6.1 - i configuratio different classes o _

1“Otir,nmung%[l()buIinlg’fa?:(r?gg\(/}lveII' rié%x{/}r$l ?S%g "ﬁé%&?ﬁegg}g‘; %r%éfﬁ?ﬁ?ge Chain
Reacé’ﬁﬂb%&%‘?% f8tan! ARfih sayremBintag dioim Bnmunology (J.E. Coligan et al,, eds,,

1991); Short }’rotocols in Molecular Biology (Wiley and Sons, 1999); Immunobiclogy (C.A.
Janeway and;P. Travers, 1997); Antibodies (P. Finch, 1997); Antibodies: a practical approach
(D. Catty,, e@., 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. Haﬂow and D. Lane (Cold Spring Harbor Laboratory Press, 1999); The Antibodies
(M. Zanetti and J.D. Capra, eds., Harwood Academic Publishers, 1995).
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population of substantially homogeneous antibodies, i.e., the individual
antibodies comprising the population are identical except for possible
naturally-occurring mutations that may be present in minor 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
Defigiffarént determinants (epitopes), each monoclonal antibody is directed

[0082gainst a singledisiRinANEARHRIBHIBIE R TRAICAGIIR oFARRAEI0BRling to

; |rt1d|c tes thgﬁghﬁgcter of the ntlbO(_jé(Has being obtained from a

AT R A N @S HE S S5 O DR HBIItHES SHindHEoHER € lsest one

antigonstrogdiae ssgLictaepioductiaiabletheiantiddysymapyigaitieWaiecule. As used
e : lonal antibodies to he used in ..

P B R A R ATt s g oo

fragmgatighcrieet cuskanBabbljakoRicaband Nilsmsis cham 65 Mlixjma 268 Besobfusion

protBi]ﬁé/Cbﬁx}BP‘i@ﬂg by d’ﬁ%@ﬁﬂ@@ﬁ@@ B %?%MB&%&%%HQ&QH %f%}@
Pat. Il\kii)) 4,816 56?. é?e mongpclonal antibodies may also be isolated from

ImmSDeEIO A FRCTBIG BAL PAPRRFSERTY ARE SR FARRRTEOR SKE i pfibody includes an
anﬁMd@affmw:afamchg@oggawepswﬁswwﬁemp&d 10OB4IbAE; need not
be 09%59 ﬁ’ﬁﬁ%ﬁ?w bﬂgg.aﬂgft&dﬁx tge '3 glﬁ{ﬁé t%%‘rp gc%fgﬁglgéﬁlger%?&gedgﬁsmt

murine) antibodies that are Specitic ¢ ric immuno ulms;

dompip i RS Sy FheRs HaMyr ol ablintsathbe esfitned ko siffever alnsfeab There are five’
maj & a3 06 AhRnRHIgRR RN dNg %@%@J?ﬁ@%@i@m'wﬁ@rw%tf tﬁg&t%@y be

furthmin'm%l sequen qderived from non-human immunaglobulin. For the most
pegr%,l ﬁm’é’n?zsélgcaar?ﬁ%soﬁgg% HiendB i i HoBoRu s risddiant 1A2. The
heagnrtividypistavh itimasidigsiroespand onthéeliftntaryldeteraf inRguiRgioBulins are
cali{ BERLCUNE LRGIRIENA AR SRIFGRE RGOS HOMBGPR O 8es 1o e

. non-human species (donor antibody) fuc as mouse, rat, or ra it Ravi
dimegsiopad perf Epatmeinf, diffmmgl drdcaldempmsidviinr el kiewn.
[008Bameworls segéarnérR) residoas:l HabbUMaTHIE YR AHNRUIN BE8ned from a

op{FRIBEST Bk-caERPRIdina non-human esidues, Luthermore, e o orris
PO vanized antibo yma;/%omprise'e0 iStide vt A vstrAbpRBhAdRT ropprising the
popyistiptese admibiceherepifotirossigoneurd PR onfram ewatiose it nesshdbtesent in
-ﬁﬁnaf%ﬁszﬁﬁ@emﬁumn%ﬂm@@9:99&&&%@&&8%%@%&8{@@%59- 4l single

.general, the humanized antibody will comq?]rlse substantially all"of at lea
antigeiic S fBIESTR Moo ALBR BaIPXFIA0shaptifery areneztisom rhiny ebichlly
incltide Gfftrmegitinglieo drepedeaihabdén aanhmAN IHBPaodablidnocional
a8, &l or gég%t%ﬁisql!aysfanll Qf fhe FR r(%g[ilﬁns are thosé%of a human \
“im unog?o Ul consenstls SeqUeRas, B Heshy SRREGH Simesiapal
Indiggies Wﬁlg@@ﬁﬁﬁs@ thd entibedp ertioringfateined irmmgl cbbdiantialigthnhtegiebus
popﬁ%@&?@'&ﬁbodies, and is not to be construed as requiring production of the antibody by
any particular method. For example, the monocional 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 libraries
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(Fc), typically that of a human immunoglobulin. Antibodies may have Fc
regions modified as described in WO 99/58572. Other forms of
humanized antibodies have one or more CDRs (one, two, three, four,
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. 100851 As used herein, "human antibody" means an

gen&fﬂi&ﬁ)ﬂ&lﬂ@ﬂiﬂ@a&ﬁ;ﬁdﬂ@e&ﬁiﬁe&m%ﬁw F@&DQI@@,&N&&ME% 3B82-554, for
a2 body produced by a human and/or has been made using any of the
TR higues for making human antibodies known in the art or disclosed
[008¢ein. Thids defihttoriref Bumamzed amibedieiefatodantiddies-human (e.g. murine)

ant{RAREBING.AL LB5agkR Q%RHH&%%%E&(M&MHS RRRERHSS.AE. @LAS%SBP HEements

human light chain polypeptide. One such example is‘an antibod

thegegf (SHEWRS Mtde: fse ﬁ%ﬁﬁl&ﬁa%ﬂrﬁ%ﬁLEFfé'SW’@ﬁéﬁ%’?f@Eﬁ‘ﬁéﬁh8%%““50&1@8) that

mn&ﬂ;ﬁﬂlﬁ&ﬂiﬁﬁlb@dl@ﬁd@&l&@&dﬁfﬁﬁﬂﬁtﬁﬂhﬁﬁiﬂﬂ MBHGUE ICRINAIORESHO MR fart,

the.art, In gn embo iment, the hu .antibod ted fr
UIT‘Enéry, %re% prgage |hr]§nrl3]/n8 i;rgleglse TRoh }é\z}? %nr%eél%)g al%%gﬁgets from a
wmahemgeadmmraumnrﬁ&a@y of h300iEieA! Bhrsplaced ay 14908:s from a CDR

of EN Rl %e@ Zxcﬁjaﬁgbo %%@Q&@%Mp}%b&%nﬂ MYesired
Biol., 227:381; Marks et al., J. Mol. Biol., 222:581). Human

spegitBBaREean %ﬂ@%u@ﬁg}%&ﬁm R e YRF G eRE i qsdnes of the
hurfie uﬁliﬁﬁlﬁ@@hibtﬁiﬁl malepRdad Wi Geﬂespdﬂﬁﬂﬂghﬂrﬁﬂﬁﬁ%ﬁ@m«as Furthermore, the

immu in enes have be |aII etely inactivated. This .
approac dA scrageg g3 qureﬁa enﬁé ?‘C:Iﬁg}} g}/ é&ﬁsr%%wm antibady nor in
theﬁm&t@@mﬁ‘rmsws%sanwamtmamdMteuﬁmveﬁnﬁthedmmm
FARANBE NEERAKeS, %I%Qﬁi%@él&}%@éﬁ}ﬂ%zﬁ&iﬁﬂk@ﬁ)ﬂ%%& all of at

produce an antibody directed against a target antigen (s

168%%689@@%9 bererEoRieteraiRsalt B Lo tF?a\Vealb%%‘i‘i‘e CDR
regiing oizegondvitr djod ef a agh;Honkn éhalynbidondianal Amtbbmhe&ramiy all of the FR

h 985 r et 991, J .
AR L 1y B PRl RIS it o
optirapdin albre WEH RHETDITIC A HES @R ey O A inreungel intierepravge attioroer domain
(FILHHILAN AAIBOMREAdHESIRAE BYIIESIQRVREL N AINOASRESHs modified as

bers 24 and ATCC PTA-6125. The amino acid
oot SRR Ty 0T RS O ERB RO F U iR DR (e,
twin) thigeyrfoz, Tive, @E)vamﬁlmahﬁramms@&'di (mhhﬁnrggxﬁ laaﬂ%ul@dwldhwh are also
zer{%é‘@%he%Pﬁ&ea&%ﬂ'?ﬂ{@rmﬁaaﬁL ”%:?ee&’ %g%'@tﬁi@ﬁgm ] antibody.

polynucleotides encoding t eavy an t chain varia Ie regions are

[088%wn in SEEPErResn ‘ﬁmsmqwm”memwmﬁehmﬁsmw acid
sedﬁéﬁ@é%&%gpﬁhﬁﬂﬁg EX@RIn 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 least one human heavy chain
polypeptide césr 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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10087] The terms "polypeptide”, "oligopeptide”, "peptide" and "protein” are
used interchangeably herein to refer to polymers of amino acids of any
length. The polymer may be linear or brariched, it may comprise modified
amino 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, glycosylation,
al., 1Shgidéatere doetgtanologpldsiiotyfatibacechrly BIRBINARORISHOP B6157-6162;

HoogdROSHficAHRNWAHER, @tmowmﬂeﬁbw@wd@bms%mp@@@m/Nﬁﬂ Biol,,

included within the definition are, for example, po% peptides contalnlng

222:58 e BrmaRauiibadiss SrasaRamRrdeRY (REAGHTRE MoPes arpIEoglabaiy Jpci into
transgafiin@iacids, €, ks weil}@c:h @H\ﬁfdﬂ@ﬂﬁtﬁﬁ&ﬁﬂ&lﬁ@m&mmg&eﬁmﬁ #8en

._Mnderstoo tbe eptides, of this, invepti as
par’nalllI OT COML. a)ﬁ]? &a vae ypep%) aég % tfm xs%escrl%edm\ffg I{“?a nteN%s ? g45 .807;

on an e po can occur as sin INS or

5 5455%0@;&6@8%61&1@2@12@68@3 “Ro1ynd Sleotidad: oﬁdfms‘ieid)ack@ ‘hasarsgdibody
may BOISEERRRI 80N hSHE] '\?iﬁfrﬁgn mwm&%ywm%%ﬂmmmd

and include DNA and RNA. The nucleotides can b
againgy g datpsh SHHEER (RIsk Biborhassatway ﬁ’i%ﬁ‘ffévﬁrﬁﬁ Hemmicadiyigyaey may have
been ﬁﬁdiﬁfzté&lbﬂﬁ&lo)g$&r aly c&ubstrﬁt,ehnlaabaaﬁabﬁnﬂseamarai@d:aﬂ&xarherapy,

A e L R R e

5,750@8r8sent, modification to the nucleotide structure may be imparted before

{0ps6Pr after %eemlxefeﬁb%Q%Leﬁgﬁheﬁ@%ﬁﬁ%@ﬁﬂ%@@ﬂ%&%’gﬁggm to

mterrugted by non- nucleotide components. A polynucleotide ma

refer 9, A ARTROG @aoaﬁeﬁwﬁmﬁfé&w%%ﬁ%wﬁwu@%ﬁww CC PTA-6124
and AlﬁCei FcarhpHinEht. s0the mby@ea;ﬁézrmdffthahm@ ilelincedipexaaipleriable

S’y substitudti n o are_of the na; r curring.nucleotides
regi ons af%asﬁoégr%logﬁ ternuc 8éﬁﬁrﬁ)o(Inquocanons{ﬁ%’su %‘ orgl)%a ?#E aand Kabat
CDRsyte ﬂmgmgeemw&g@’@.eé.mﬁw bhdbp n@hfateéeq@ﬁgspvm;egt@@cavy and
light mmamid@@@ngeeemﬁesn eteQ Ayt aEediineges 18d-

th hor oates, etc.), those containing pendant

orqdi
charapteyy é 59? %T t&ﬁ%‘ﬁf&e(seg nucleases, toxins,
[0987&ntlbodléﬁhs@nak pa@w@emctd’y Felysinentite?) “ﬂapséewaﬁdlhpermiﬂtmr&;sed

mciegqgeaw %esmofaqeé?@o s&%&é@&&&&%&%&%@%@ fgﬁﬂeﬁﬁe 218 may be

oactive metals, boron; oxidative metals, etc e contaln

iinearacrkmeﬁwes'ewﬂqrﬁ%emeediﬁﬁageex@agﬂelm& arhe ﬂ&qﬁwenzby non-
amin@ 6. 810k @snweﬂsa%m%&leﬁ éﬁﬁﬁtﬁa@fd'ﬁ@l?@%ﬁ%&ﬂﬁ%'ﬂ%h&iﬁé@ﬁaﬁnﬁiy

T —
phosphatdatiee byr stay dés mrodpotintipy oo upsiiheaicty abell d0conjugation with a labeling
component. Aiso included within the definition are, for example, polypeptides containing one or |
more a.nalogs:_ of an amino acid (including, for example, unnatural amino acids, etc.), as well as
other modiﬁéations known in the art. It is understood that, because the polypeptides of this

invention are; based upon an antibody, the polypeptides can occur as single chains or associated

chains,
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prepare additional linkages to additional nucleotides, or may be
conjugated to solid supports. The 5'and 3' terminal OH can be
phosphorylated or substituted with amines or organic capping group
moieties of from | to 20 carbon atoms. Other hydroxyls may also be
derivatized to standard protecting groups. Polynucleotides can also
contain analogous forms of ribose or deoxyribose sugars that are

{oesgenﬁrﬁl Iypggmmﬁae, ’af%r iﬂﬁéblﬁiﬂ Qci@g @?,@Bléﬂ |&I&hh@r§’9§lﬁ}%&r&ﬁ refer to
O-allyl, 2'-fluoro- or 2'-azido:ribose, ca ic r analogs, a-anomeric
polyogs ek igliolites o v Tenict ad Wit A e, Rhelopenroade
deoxmgang;lfgtﬁqag@bgugdcgtk@d@eﬁiﬁ@dsa@eaﬁﬂ&i croinad:@gm&hdthhﬁsi_ﬁlogs, or any
substMCIERSIde RNAlRgSSHER ﬁﬁﬂf#@%@%ﬁ{%ﬂﬁ? BeReD erllgssﬁ? ']f%‘t?f%{:ieoﬁde

linkages may be replaced by alternative linking groups. These alte e
may fRRRTe RO dGletigat o hat methalries! sinlsotiierand thaiesasiogs. If present,
modifbasphateimiepacedsiydiie }edyibioatgah R (Rt dithierl8semilO N BR polymer.
Th Sgamidat%)mFigogg F';%O @R.‘ CO Ordtctgz 22 g'forma etal"), in which eacﬁ
- The RASERSE [ MUSIGeR ?9) HILTIDEIAS 2 LUt RREAE- 20 C)
polyrmstiotidt yreyrita umeom edifed iyl imiageriasyiom keryis byclostipdion with a

0 I i [ I tide need.be., .. .

e i ot AR SR a0 Spesion of
one FEFAH A SRTBTALYRREREHE PREKOTSIS oY ik apmalne. ielgiancientids modifications
such a)iboekagsRy ek rsﬂefsﬂgﬁwmj d@réﬁﬂi@ﬂ(@%&‘é‘_@e@?!?@ﬂ'ﬁfl BabipERRRO B photriesters,

ariable region of the antipo avy chajn, either alone or i .
P oS A B R et e & R emaprstigps.
Phﬁsmgiﬁtféﬁﬁ@&rﬁfa}néw@?emcﬁ@mmtw bylilmsefor example, proteins (e.g.,
nuclGORIGTS %@xﬂgﬂmﬁﬁ&[‘ﬁiﬁ@@%&' SR Knaue @&M&%@Q'&.g.,

regions. The CDRs in each chain are heldtogether’in close proximity by

acridipe PRisACi iR CRRORE MM HRGHE R R soAtRATtE tongials. boron,
oxiddGvmatios oftthe thatigendainging kiit:ekantibaidan nlhbfRAralabe a8k Wihha
t&%@ﬁ(‘ﬂ es @Esd%t[(gr ining,CDRs: (1).an roach based on .
aneme ross-s%e%?es Seq én_cg%épr?g%g |.é€ﬂ?§§3f 8% a ?g%%%criwecoégj%f)' Further, any
of thphyfemsl aronmn arbiagivarintereln s tneds madk Neltorakinssimss, Gy
phospHRakie RAHHE $H8 MHaH 280HL hARARRMIRERRASE ABR QLY gguﬁjgé' aRNGivated 1o
stucgg.s. of anti en-atntlb;ggg, complexes (Al-lazikanj et al (1997) J. i\/jolec.
Prepaif g B £55) CAS T SREITOHCH R MY PeRapiBeaips witeaports. The
5’ anlys eithemapPidach o ihyapbayibiahtombithatbdappioathaserle8id Apping
crounGORSiARt kegignT of an.anil rfe Q.the constant region of the .
gmu%nt%o%y light chain orq[ egglg%ég%t égt]l%rnngéﬂ}éyiasn%%%%%ea%/n(\:’ﬁté%ﬁ? to
standgphBieHIEHE SrARRSoMBiRYeRobDgRR Hersptie ahelpspreforastidlibose or
deoxPindse Qfg&‘i@ﬂﬁf igRllyeRipdByY (WA in the art, including, for example, 2°--O-methyl-, 2°-
O-allyl, 2’-fluoro- or 2’-azido-ribose, carbocyclic sugar analogs, o-anomeric sugars, epimeric
sugars such as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses,
acyclic analoigs and abasic nucleoside analogs such as methyi riboside. One or more
phosphodiester 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(“thicate™), P(S)S (“dithioate”), “(O)NR; (“amidate”), P(O)R, P(O)OR’, CO or CH,
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interchangeably herein) to an antibody or a polypeptideis a term well
understood in the art, and methods to determine such specific or
preferential binding are also well known in the art. A molecule is said to
exhibit "specific binding" or "preferential binding" if it reacts or associates
more frequently, more rapidly, with greater duration and/or with greater
N inity with a particular cell or substance than it does with alternative cells
( fOT’BP%‘?B‘gs}aWc‘é’E‘%ﬁ%?H%BH?) SiRdsrends i HOT SPoBBTerb PRI BHEMed ¢lkyl (1-
20 cm;ar@em ttdmdﬁnguﬂa gma(emqfﬁmagea\aeytyamm r@%&ky@@&éﬂ@ﬁyl or

r |on than it |nd ther nce r exam
arald n?%o f:se%ln"i &l E/mor pre eren en w%) ﬁ%gcfﬁ ﬁ%ﬁ‘iﬂﬂgc’n applies
to aﬁaﬁnlmsﬁwwqﬁa@@mwstcrhsrepmp@m I:Ql@amddl’mﬁty, avidity, more
joesgpadily, apd{gruth ﬂé‘?@&%%@ﬁ@&&@%f&@%é%&i&'&ﬁfe%&‘éﬁo%é%ﬁgtﬁody

or non-APj argrgltopes It is also understood by reading this eflnltlon
light fhpia,ariisieariahls AHBRY! BF ASRASYOIRPROME theitsp elafie anyjrosombination.

The m&felrmtgaih/s loifis h@a&yflﬁaﬂ I BEHRY AEh 30¥RYon ﬁi&ﬂ%ﬁ&%ﬁh& Sdgions (FR)'

aIIy b|n to ase target. As such ing" o
conn prefe?e i3l %%n g{ neg‘én A\l req{JCrEﬁ%’; %‘ﬁ Y%gﬁlﬁmmabie
fegwe&cmmdmgwi@émr@ﬁwetﬂmgdbnecemmmlmm BRxhing, with the

CDREGAISHAsRren iR DRG0 9% d s yeed Bﬁ&%f&n@w%ﬁﬁﬁ@'&wﬁmbomm
: refers to material which is at least 50% Pure %jg“s@ree rom

Therearsiah sl AYe9, reBreapTe far dpirain PRSPt BrSeAISIy Epss-species
sequd:ﬁaestr%hgu(ﬁe niorepseft Slentdeas PSRRI MEIAIM Y, (5th ed.,

]991 % 99°/fngnut& é" ﬁh Iﬁo% C II ueorI]aeP?Eio individual cgll ogrcell

ture at can pbe or has been a reci I%P?S??OF [S}BI'atIOI’I

cwwq@whm%hwmwnm&o@@@m@l@uesnﬁg@m at siftpeNdsiMuts. Biol.

273:BN0UE) PTRGEEY @@%@C&t@ﬁﬁ‘?ﬁﬁwﬁ%@mée&%g&w&ﬂl&@pproach or by a
morp holg%y or in genomic DNA complement) to the original parent cell

combipalien ALRGH PRRIGRFSRTAI or deliberate mutation. A host cell includes
[005@kells transfectedan wigtowitf anpatiudeleefite (5)thé toissinvastinon. oGO WMlibody

llght-glba? Sp@le gﬁﬁg{?&gﬁﬁyﬁfe&g%};ﬁ%&ﬁi regv%nﬂ] ﬁal ’&9}%‘?00@ Win comb1 ghon

|mmunog obulin hea ain mai e a na Ive sequenc

[0098c reglo%FHIWémtﬁéf?gg@ﬁ&WMQH e Sbwﬁéaﬂbebimﬁh@%é region
mter&faﬁﬁtﬁ&'?‘%@ﬁi?%ﬂdﬂﬁ%&?@? dﬁdﬁkﬂiﬁt\@éﬁs g“@nh%ﬁ'&ﬂ@&s&%ﬁ\{x the art, and

0 %amé? region is usua defined to stretch from an amino acid residue at
methgdS i SRETBS 800 8 &%ﬁ%ﬂr@?ﬁb%a&m@#mm@%ﬂ% nfpeart. A
moleouimis epidgof:thivitrbgickifs bintives For regiefeianthd bafdire GEii nelRi as dsociates
a& %l%t of Pr tein Imu olo aI I eres
morﬁ%% tﬁlz Healtr%}!’édawce atlgﬁg |tu%'ns 0 Hélﬁzug et'ﬁ Wﬁ 8 particular
cell 0{99'1%%@ enriglers Wﬁ?ﬁﬁﬁﬁ@@ﬁ@gﬁbﬁ@ @hnsybieray e@mmt@eémmwﬁcaﬂy
bﬁd@%%@fe@&iﬁﬁ@%ﬁnds” to a target if it binds with greater affinity, avidity, more readily,
and/or with greater duration than it binds to other substances. For example, an antibody that

specifically 0%: preferentially binds to an AB;.4 epitope is an antibody that binds this epitope with
greater afﬁni_ty, avidity, more readily, and/or with greater duration than it binds to other AB; .40
epitopes or npn-AB 1-40 €pitopes. It is also understood by reading this definition that, for exampie,

an antibody (cr moiety or epitope) that specifically or preferentially binds to a first target may or
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CH2 and CHS3. [00951 As used herein, "Pc receptor" and "FcR" describe a
receptor that binds to the Fc region of an antibody. The preferred FcR is a
native sequence human FcR. Moreover, a preferred FcR is one which
binds an 1gG antibody (a gamma receptor) and includes receptors of the
FcyRI, FcyRIl, and FcyRIIl subclasses, including allelic variants and
alternatively spliced forms of these receptors. FcyRII receptors include
mayEmyEﬂé&ﬁaﬂryaﬁtmﬁi@areaepém&)@m&cﬁw&@t(;ns Hﬂxbﬁ?ifi‘@ﬁe@ﬁﬁ BiRlihe” or
ve.similar amjno aci uenc iffer prim in the
B N R S TR B onea g indine
Gengrgliy,, WhmtRWSSMWMIe@cdwa@@apemmﬁemm} bmdmg

[909‘2]2”1“nor‘.&%ﬂ?%%e‘%c%?‘%ﬁbﬁ%xgﬁﬁ'ﬁé%s £k nd Bikverta %ﬁﬁeﬁ% ‘ﬁ'gé? 59% pure

126:330-41. "FcR" also includes the neonatal receptor, FcRn, whic

(i.e. 1 epEREIARP A IREP PR TRRSE BRefREly I 8t 84S RE FetaereGUIpreiat least 95%

pure] Fhobe ﬂrcfﬂ%%lleaiﬂ%ﬁﬁﬁn@,ﬁﬂdfd @ﬁ%ﬁbi)ﬂ-&géasi 95%%.8@' 24:249).
0961 Co ment d ndent y an CDC efer to the lysing
[009@# a target |Ir;ﬂ8t € pﬁrelsnéz‘?rfgécg 0 co ?ﬁ%eg ﬁft SRibagbhas been a

recipjenh{oayscdritidmdusyrinsdtioroad g@fnﬂwmw anstoédiﬁe include progeny ofa
singROMBRIeM e Y Bl WP &m@%&%ﬁ%&%@é@@g&ﬁ%ﬁs %L’? orghology or

with a cognate antlgen To assess complement activation, a

in gener SHBREm ’@é?z%%@%%"@f gl Qu?ﬁﬂﬁtﬂﬂ’éﬂd\ﬁ@méﬂﬁd or dehbefat@

mut AR 1&3}6&&&?):11@1&&6@@6{2@&@@&@993}& PithUNesionatiESH88IONbT this invention.
esses, at least.one effector function of a native uence F¢ re ion.

[ 6w%iemplaer;f/‘h etﬁmtélzrO SUrretons” ulsneLélrlJ[Jd%O%“ &e néun% glemehen ! unoglobulin

hea‘d@ﬁ@ﬁﬁéh@ '!ﬁm@t)ﬂ{ﬁﬁ@ﬁ MTeeepmbrﬁdmgxoarmbodwﬂmpEndwbn

Amrae@mrﬁqm%mm G aRRALAGKIASRISONAAEINATAN 2 oIl he

surface receptors E{‘F .g.Bce eceptor BCRY), etc. Such effector functions

human leCoheava GhAE Tied9Rions Rl vAs BimA M R i AR A R Al Aesidue at

posifing Casﬁaﬁtdaddmvhmabm darainbend-cainipesaRseese TS INGRYBRHNIS T the
uatin nfi ffector_functions.

mm?ﬁ%{] AJ<€1%%§]$ %ep%lgﬁ%ﬂ%egreel |(€J}?fﬁg‘flzsomcigrii%e{sbégrrdé’r:\arg|noc‘qt aladig %ueé‘ﬁ%snOf Proteins

of Inaeﬁiﬁafqblmeﬁréﬁh@écrﬂl@wﬁéﬁaesemwm steqyinhbisimden ofdfierdth ABethesda,

Md. \l@ﬂﬁnﬂ‘E@F@ﬁ@Bn 6OBHERSRBIANINC AcidiIREQHERGE VI AR (19bins,
C % é%f&% native sequence Fe region by virtue of at least one amino acid

tion, yet retains at least one effector function of the native
[00%@quencerFesed hmainPBiarabiyothay dFert Fascagionbas- el ERat@n® to the Fe

regiGHUPBAELEHP SRR ENINAR L, n%ﬁ@&'veuéﬁc% UR0ES FLICOINRNG,
the Fc region of a parent polypeptide, e g out 6Ré o
preferred FcR 15 one which binds an 1gG antibody (a gamma receptor) and includes receptors of
the FeyRl, Fc;yRII, and FeyRIII subclasses, including allelic variants and alternatively spliced
forms of these receptors. FeyRII receptors include FeyRIIA (an “activating receptor™) and
FcyRIIB (an "inhibiting receptor"), which have similar amino acid sequences that differ primarily
in the cytopiesmic domains thereof. FcRs are reviewed in Ravetch and Kinet, 1991, Ann. Rev.
Immunol., 3:457-92; Capel et al., 1994, Immunomethods, 4:25-34; and de Haas et al., 1995, 1.

Lab. Clin. Méd., 126:330-41. “FcR” also includes the neonatal receptor, FcRun, which is
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about ten amino acid substitutions, and preferably from about one to
about five amino acid substitutions h a native sequence Fc region or in
the Fe region of the parent polypeptide. The variant Fe region 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% seguence identity therewith, more

respopsifsrigiipatrassier abBRLTER eSISaibe ArBu{ OBss chtle AL oYYt

117:38RShiRhOw 880, 1@9@@%@%&819%@399%%9 identity therewith. [0099]

0090 Ao A SO T BT e e et i

the pRelifchet @xpleas:kt. CThecepiplksnéhiciesy{goy. matur] killétigdKpeélls binding of
utrophils, and macro Yy t

o R A B P A b

with pelgeaticeofizos iRrressseerniiemsabadbnitming GRGesns ADeTiergaled in

Gazéﬂs@éﬁdé%aézQ?SﬂmﬁHuﬁhU@etﬁ’@keabﬂ%%1@9@)%@%&@@3&:&3& Useful
effector cells for such assays, include peripheral bI §:&0nUC| ar cells

[0037beme) AndREE] S cAﬁ%‘m’atR?éf\fS%Sﬁ Sﬁ?éﬂﬁ?lfi %tf?ﬂ& figive
sequmeé@nﬂegﬁfnlnfbmﬁpmyﬁ&assésmdnﬂ’ vindyde. 6. driomdingnalmplotelestich

depeﬂ\ e%qaéa%ﬁg:o (,§ x%?gcgﬁ gll b&)gg%% EH}#% Ct?gve fé)ndggt Qen: Sé&&gaoo]

tive dosage

unt"
cytoloaitiio(HAC s mﬁﬁe@an@mmpwmﬁﬂge&wﬁ%m%%zw td3 cell

recef H@%@@P%&C'@h% degslisorassdis gEREAIP Wﬁ@%@e@%ﬁﬁ@éhﬁfmbmed with

desired results include results FFQF as e gﬁaﬂn or redlgécm%lthe risk,
2 bingaE AREHE PP S JEET e e P A s ssays

knovaidghbenicdby hmmggahanwobmrﬁﬂmlfwnmmmns of the disease, its
009gﬁmphcagq t%%dseﬁlfgﬁg%@'?e@&‘?%&k?ﬂ&é‘hﬂQﬁfﬁ%ya%ﬁﬁsgéﬁé%tk&mwal to the

ring deve opment’of the disease. For therapeutlc use, beneficial or
amingeasli® 8P AR SRAEOT RN Rl ATC RSN R SER /& VAR SO p FERYIR I 5ran amino

acid r&@u#gje&heﬁ%meﬁ%ef@mﬁmeaiaﬂmm@aaﬁ}mmpvme eleariRgst one
amyljol ues, Improvin jtion ISl I SI0 C nitive

e O A ST A P T e e ence e

regitnio|Bgitaitilnids; deommdSinegona oy anionst ngéwhﬁwglfwmpwed toa

natiUSEARAADRONEIICA IRl RO YaRAR RIFN LB oot one 1o

complications and intermediate pathological phenotypes presenting during
aboyjde pSpRREH b B HeaEsRd REEEGH, a%%&%ﬁme%ﬁﬁ&&&mm acid
subﬁmﬁiﬂfﬂa%fﬁmﬂaeeuﬁemaegr@asmgmamaf@mﬂepmadmwmde The

.required.to treat the enhancm effe of her medicatig
vari qgl GR5EioR %'ngvgé %a(g?% ?geesgsae And? Cb(r’ 5%?%9 léerslﬁ?\}:&vail
natipatientaice Fo region and/or with an Fe region of a parent polypeptide, and most preferably

at Jeast about 90% sequence identity therewith, more preferably at least about 95%.. at least about
96%, at Ieast?about 97%, at least about 98%, at least about 99% sequence identity therewith.
{6499] . As used herein “antibody-dependent cell-mediated cytotoxicity” and “ADCC”
referioa ccﬁ-mediated reaction in which nonspecific cytotoxic celis that express F ¢ receptors
(FcRs) (e.g. ﬁatural killer (NK) cells, neutrophils, and macrophages) recognize bottnd antibody

on a target cell and subsequently cause Iysis of the target cell. ADCC activity of a rmolecuie of
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An effective dosage can be administered in one or more administrations.

For purposes of this invention, an effective dosage of drug, compound, or

pharmaceutical composition is an amount 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 not be achieved
interéisteanjun esiessedi tisiap athiervrags DECDgsea) dpdt pltastiesailitebin U.S. Patent No.
s,soﬁ%ﬂ“&sﬁt@- TG @h %ﬁ%&%¥%e‘i'8§§xg&cﬂ‘%¥a3§ i%%%?&é%‘jﬁé‘mi%? od

context of administering one or more therapeutic agents; and a smé’le

monersieses o RIMRY et &lKteehe. ghismitisele o eddisienslliu IR activity of the

mol&QN WRSHRRW IR PDE0LRAN G ABRB! «208R!S aRiHlSSHBRLE FERUlk MAVERRINESin
achieved. 26 %0101%}?5 used herein, "treatment” or "treating" is an

Clynga 5t 8hclr Sy BbaH SABe?ﬁéﬁE?éﬁ%?‘desired results including clinical

{ﬂloﬁsults. Fas psn@haei_nghﬂﬁsﬁhuémineffefﬁcﬁwde&?&eﬁt@i@@bﬁﬁﬁiﬂiﬁd,

or pAfC. B BE DRSS! 2,005 QLAIAIE O6 I8 oG, IANRLIOG oo
suppressing or re ucing the formation of amyloid plagues, reducing,

For pernbykrgicaisel benmiigiaay isieipioresds inshidningitosiviien cliovisatirgoor

reduSl ARG ERINENMRIIARY Rev S RIS ISH DS S 0lk BIR LY SrRePAide: Gl GhlalingsIn

. g|o %%ct:‘géf!ﬁjﬂds, redlé?n AP peptide %la%qdﬁng soluble, oligomeric and
blochBisanSt MO TR PE FEREX IO BT ARV RIS B S5ty 5 AomR et gER pd
internoalinn patimioeicAlDigapties prisentira ki kitvedosiewing thadiefase. For

merﬁ%gﬁ%ggé%gn%% %Ed%ﬁ%r@s%%%qrﬁctiﬁg% gl?u%%gl g%hjl(i‘llas %usx;g ‘A bitin,

r g llting i sease, Increasing the qua%ity of
SUPTRS S 196 Setacie irferaptigneodmayisid plegrsadiviyeing.dese visteotiring
myéamw RBSFRR '[@glidégiﬁﬁ_ ah}?@&ifﬁgwfléﬁlﬁig_ ; '@Oggtc%?\_ﬁrmd ,L@éalsgs@@ng or
. ISease, n r prailonging survivgl.or pat S. S use erein,
mmﬁé?%@&?é@%%ﬁ&%n fh Qa&ﬁaﬁ%é%ﬂwaaf’&?m&,
symstom re&ahh&faimm,mml{!poshpmb hamioel :'m iﬁb]ﬁding
' | ; ” . iheshisiony of

e cg_%@gcsaef an d/Q(%)fi?lYC%j\;l}i{ %%fggg%}g %%%e%ﬁs{}i%@g” ent to _o%%%%ﬁ%%%?ﬁ%eém of
 the diseasesintrerseon gt el ety snifairectiomdiisaase plevestinnthe
dosdnibaidhadtidifcknledoeeine bdavelopiibed i6aaseinp eretiosatbale

"delaysidevelopment of Alzhejmer's disease,is a method that reduces .
medicahion deiavipe the Bioeresads Ot he Gressd St prelonsing Sty aheatissts
An efieeivofegivsedsadmiiivead itimes bamerastimimistatese o poposingf this
vl 8HNah SHCACAD BARSRN S REE SR Cal Y eRE O FURIGRL SHISS o,

using a statistically S|Pnificant number of subjects.
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 pharmacelizﬁcal composition may or may not be achieved in conjunction with another drug,
compound, of 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 tci 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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[0103] "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 standard 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
[010%tate, in thisipaderas, dertmimétob {itxatteiidasd smuretbdioxdtExiamination,

beneRAUFOE dBIGRAGN LR iﬁk"ﬂdﬂ% QRIRE RGPy OO RREC IR ERdRSHRG, A

variety of these dijagnostic tests include, but not limited to, neuroimaging,
bene@@@é@ﬁﬁgsgnér%lﬁa?é BERdnclsfeJutinre prolimitsienenesrupesof the
folloﬁ@ﬁgbﬁﬁxiﬁri]ﬂ@é,cﬂhﬂﬁré@sﬁg mya@isi;gemi famatich bawh e pligitzefducing,
tomography. (CT), and magnetic 27 resonance imaging (MRI). ., .
remc, G AL T O G Eor B B RTEE: oRe TPt g ggenitve
declihergigutonsag mimarpmwb@mmmﬂsmawmgmma&m@m
(inch‘iﬂg %Bfeﬁra%ﬁ%@ﬁe&nﬁ%%’;néﬁ &%ﬁs@%éﬂgmmﬁtmﬂiéﬁ% slowing

conjunction” includes simultaneous administration and/or administration
and/eprgfnsiematrvaslatienfh iéﬁQﬁBﬂdmﬂéé‘Pﬁ @%ﬂoﬁ%@&n%ﬁé%‘?ﬂ%%@g reducing
 toxiASHN ST APPepEdR B0 LY BUENO bR RisHALRR SFEapARuling from the

. compositions As?ﬁ}e,dgﬁrei tgdmingﬁtratiolg in &on&unctio iS mean tod
diseasp JRRTRATIRE AhS QR QL s O thRe PR R A S R ey S S Rg s, dose
of othgamtdivetauisvinisienbth tocat thediischsa | delditiz tenprogotssiommiltha diseass,
end/@N {_g{oﬁgﬂl%[r)m%af@f%ggg%wscussed herein, it is understood that an

]

anti-AP an odg and the other 9%%{; can be administered at different
1010g8bsing frfUBRERIGR: IErVINE" AeclopaRap O AVBFMET SRR Be
defeR GRS taRE waek|vavilile, /ot iREmRge deoaidlie. Atk thistayedd e Skhis delay
frequently. It is ynderstood that the anfi-Afantibody and the other.agen
con By SRR S (e S S B P S Rt S el
beinprmtesd i atimitdontivome]skitisd in tsiatb gisalfsanpie Sendompdskyscan, in

eﬁe&,aé&?éar&gaéém ypesORRIneIHRERAN dindividual apd e Rie4sadiBiRod
gla%;o§ ic or monitoring assay. The definition encompasses blood and
that o ﬁqﬁ?a%mr&soﬁfgﬁbmreaa e, SoRTESHE eI BiRGTEN of
disehio peyelspaeimiar eiviasincitinkemdbealiiceriwethtloé thérdiseasnd theven
. ogeny.thereof. The, definition also i Clld S %@H' that haye I%e Ny
o e L e S S L R B e o
cliniggifstrdigentinesonainealbnsioniennd miabrifof dirsia- components, such
[0163F Proteingeyfgiyneteatidese iV RRLANG AR SRR UHRS$Algkession of
matrix .
Alzheimer’s disease within an individual. Alzheimer’s disease development can be detectable
using standazd clinical techniques as described herein. However, development also refers to
disease progression that may be initially undetectable. For purposes of this invention,
progression refers io the biological course of the disease state, in this case, as determined by a
standard neufo}ogicai examination, patient interview, or may be determined by more
specialized testing. A variety of these diagnostic tests include, but not limited to,
neuroimaginé, detecting alierations of levels of specific proteins in the serum or cerebrospinal

fluid (e.g., an:ly]oid peptides and Tau), computerized tomography (CT), and magnetic
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for sectioning purposes. The term "biological sample” encompasses a
clinical sample, and also includes! cells in culture, cell supernatants, cell
lysates, serum, plasma, biological fluid, 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 (such as cats, dogs, horses),
resoppitaiegingdMEAN ridevidapTdnAdnebedthecoimenge ctomirereanand onset. As
usedGRRSHUBhs¥hiG R GaRARLe oF AEHvarRg s aNdRrafarably xR r&ﬁmd%ggfor
or more gene(s) or sequence(s) of interest in a host cell. Examples o
TeCURFERE6rs include, but are not limited to, viral vectors, naked DNA or RNA

[610@kpressions2Bedaziers, lasigawasmiconRhag Varics: SaRNA
expression vectars.assogciated with cationic condensing agents, DNA o
s A o AT e Emeton o
enmﬂ@syeﬁérw@ﬁs,rmg wrdciuwsatiel or ﬁallﬂa_jsﬁst_iqsead fepaeity, compositions,

As dé%ﬁ@f&éﬁ!%ﬁ%‘!ﬂtﬁﬁ%%ﬁﬁih@ﬂ%ﬂ%x%éEHP{S'QnQEH?pﬁé%%? A8 ufRnce

directs transcription of a nucleic acid. An expression control sequence can
whepsio 2 AHh61e AR ERRGY BuCARIALTIRgRDLAGT MiFTifiRIEisdd R inditdAvak aiich can
ocoi BlinlealeolEg exPoeseiarnedNtrel SeadeaRtusaRRb)IRkedd M that an

. lei id to bet ibed..[010 d [ .
ot R S e SRR BT IEL & b B epueneies or
intepvilen oo retsimett witheati-a@ nsiegredie it adpivisttredngritiiewhils thtaither
age QIRUCRNAGINN ARG iﬁé&%@ﬁiﬁﬁ%@‘f? HHBheS mg%ﬂmggl DB%aIPMa the

Examples include, but are not Timited to, ang of the standard
other ABTHH SRR IfiedMITRERS UsiRg e SARISTSHirAE iraittonipratideranonutes of
admivgdestiemulsions such as oillwater emulsion, and various types of wetting

ents. Preferred. diluents for aerosol or parenteral administration ar
mi‘%ﬁosphaté b%??é"r%‘&%ﬁ mBSl or eﬂ%?ﬁ%?sﬁﬁ .%)%%’ sgﬁ?'n%I. S&%%‘S?ﬁfo?%éame % from an
indieisiend Bstheps e rsedriier Siagadeivrl ateri toyingatidaolhe definition encompasses

blodPaERtionalmethogn { e 6idRERXPBIE, RPN S RIRMACAUiIGAl:y

Sciences, 18th edition, A. Gemiarg, ed,, Mack Publishing Co., Easton,
SPERCT GGt S U PR SIRGEEHS 497 SRAES AP e REaEs K PlRgITAR CYP0th
defifidoMaskifubdiehingp2 G Hikc Bichhratapiated, it a8 usedhareis; is

dﬂ%&ﬂ d (o} %Le[g %E@D constant for, assaciation of an antibody to
prodH R RS R B8 IR KBS Rl e R At ol
comprgTss ARSI BT RIRsinfPT BRivuedaNsidest ancariding fromahisolid or solid matrix
for %HM/M%.CMR% “biological sampie™ encompasses a clinical sample, and
also inciudesé_ cells in culture, cell supernatants, cell lysates, serum, plasma, biological fluid,

and tissue saﬁnples.

[6106] © 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 e;épressing, 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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[0112] The term "KO", as used herein, is intended to refer to the
equilibrium dissociation constant of an antibody-antigen interaction.
Compositions and Methods of Making the Compositions Antibody 9TL
and 9TL derived antibodies and nolypeptides [0113] This invention
encompasses compositions, including pharmaceutical compositions,
comprising antibody 9TL and its variants shown in Table 3 or polypeptide
vectodepbaenift prosaidiboghya @ ek, BNAraRBl Ahowredsiohalsl#ods assdciated with

wﬁoﬁg%@ﬁgﬁ%g}gﬁagg%ggﬁmg}m%w%s,@geg'&@ ¢ 2 LhsARRaLY; A0 ifSs, and

variants o ypeptide. As used herein, 29 compositions comprise

certaip qukappiiteclatped srmdvenyselitides (which may or may not be an
(o108fNtibody) tRALDIRELED CalBreRitmT Al tAlRAHRnaNHRLANREINO R sequence

polynucleotides comprising sequences encoding one or more antibodies
that dypER RSHRRYALE B ‘ﬁ)a&geﬁﬂiﬁﬁ%’%?ﬁﬂfﬂ'&“ﬁ?&%“&%ﬁﬁ?ﬁﬁ&ﬁg‘“"m
such d9a\dastitetieom priielsclizieoaxcipients) silcias. farovpessitoalbptrol

acceptabl ipi includi f hic wn in the art.
Sequefbcf f%‘f%gb %ﬁﬁég .e‘iﬁ%é%gﬁgp%%éﬁg e u%{fc&% %\g\%%tﬁlgﬁ%?é characterized
[010%y any. (difeser heenie) GhaTesteneivmly eneapiableistier (A)abdesaey material
whiclCYRER A RERIdRRE 400 AbARdULsRes ROt sisnilsantiubingifogical

. API-42 or A(31-43; (b) bjnds to C-terminal peptide 33-4Q of, A#i%' (c)

activigy, Bng AL BaR FRAFHK B f%m%&&&mw#%’%}g’ﬁ?@ﬁ@& s DTSR RO
limitqlasues dhthesuinéat) fbrireateiipsbveniss anklisratksphacbufiered saline

symptoms of Alzheimer's di , mpr itive.f on..T.
s e e e
Prefemgibdjiyrem Eincesntasperateiel sepsrEmien s Phatistidsirtd saline or
normB8KAT0RlS sahllﬁeﬁm?@sm]; %ﬁﬁikﬂ@&ﬁ@f?&?&g%@ﬂﬁﬂ%@ﬁm Rhown

unacceptable, levels, of any one or more of; bleeding jn the,brain .
co L o R e T S Gt edion,
A. Gelvaung) bg.,riy&@,h @t@ﬁés’ogéhc;éssﬂn) ?élemédmm&rﬁw, Joarficiance and
PraciE PG JoiEENEL BREYRHR £sIgR Inflammation. [0115]

Accordingly, the invention provides any of the following, or compositions
Wﬂﬂncludihg%

SFR AEeUtEAIEE RTEGHS AR REFA PSR risTRas SRR for
wo@ﬁ@mﬂbgﬂw@%@p@@mﬁgﬂs _shown in Tablle 3;(b)a fragmgnt ora
oragf " Ofgq“{'tté%i'l‘ O QIS %ﬁ@%ﬁ;@%&%&%&%ﬂ%ﬂﬁ@ﬁg%&@ Chanof

ntibody ot its YaridntS Shawa e a heavy chaino
disscgintitoodyf 8T antbdtly Vamia s shibwdyiartigblec8mddone or more variable

[01158910N(S) RT3, light chaiR AnlelA b eaME R AL ARRO IR TriGhits
variants shown in '
dissociation éenstant of an antibody-antigen interaction.

Compasitioh;v and Methods of Maling the Compositions
Antibody 9TL and 9TL derived antibodies and polypeptides

10113} - This invention encompasses compositions, including pharmaceutical
composiﬁoné, comprising antibody 9TL and its variants shown in Tabie 3 or pelypeptide
derived from%anﬁbody 9TL and its variants shown in Table 3; and polynucleotides comprising
sequences en%codiﬁg 9TL antibody and its variants or the polypeptide. As used herein,
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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) CDR H3 from the heavy

chain of antibody 9TL; (h) CDR L3 from the light 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; 6) three CDRs from the

heavy chain of antibody 9TL or its variants shown in Table 3; (Ic) three
COmpFRIORFHPPRESREINE ehaercantibhdics Rk haptitits éWidcshmahatmof not be an
antiBEWPQEM BihE &F @ﬁe‘fﬂﬁiﬁﬁtgm\%{] R EGor %ge(&g}%agw?é)eg%ompﬁsing

comprisir&gny one of (b) through (k). The invention alSo provides
RLCLE

TR S SRYRS AR PRl eTtifes dwobind3o CoumenuFies AB 4.
TheRBhpositns ?f@m&ygaﬁbgmwﬁiﬂg &waasemw it Eethigsgy

| mmadticall) epict igure, 1. Determination regions 1s
acce%%%(/%ﬁﬁﬁ? % %%s%?ﬁi%%r{%%uz#‘. q]vs%lﬁlﬁgre?s‘?(%ﬁﬁgf’iw t:rf'ig'embodiments,
[011dbRs _caﬁb@@ﬁkﬁﬁiﬁﬁﬂﬂkﬂb@ﬂpﬁdﬁahﬁmmv@ﬁm Gidfac(atzedesnaag (one
or mGRBHARCKHOR: hafiiendrs. G Bk 0 SOme R RAACRn DA, Ly, bue

CDRs are the Kapat CDRs. In other embodiments s are the

doeT S HERERRYY MdtHef Rbdiier APdriBodhkinds Riteroinaknapidna3CIORS

Apithe ©BRpreaysiforanyiaf dakniotditibirs ROMBHAHORT RRSsUmyloid plagues
in a%ggngl éotrr\s {Shereof. t]s'01171 In some embodiments, the invention
S ) o BT, AICIomes ofe o7 mor FYRPIGRS S e e discase:
() ipwaspyaseesaitivaustierC TR, atieetictwnd polpestidees, the aivigaishinag also
exhibilaaek g il SR MALA sultsianialy ldanlieal i gt leagt,one
east Tl

CDR, at least two, at least three, at least four, at ve or ail 8ix CDRs

examplerhe, PRROSHAHSOE RRIRVRTHOI IR S N prEFCcTEBiRrREaRETIRRYeRtable ievels
of anptihediasomuthbiadngtilansbiwe viRtaetio(cderdhahoPRR(S) that are

tially.identical.to at least two, three, four, five or six CDRs of 9TL
e B e oM R VR Rt g
cousp ift caTAbrY sEiRab bR syeatraine et wyistoant inflammation.

(0118 86% £ B84 S804, S5 SR03T % IR A IR0 Malcalin

. least ope, two, three, four, five or six CDRs of 9TL or its variants Shown in
el e A LB oo SRS o PUARISPE S amigody OTL
or itspetiitityamayor Dagedll dotiviiydmesne rathpisatameadbadihorgbthe wxant

o Vi vay; | Okits variants shown in e .3

RS KR Sy ek Bt VN OB
heayonppEntioR dhatizi? Fesr 8 maipnioelisevariaFeitlo dy e Winichr covrprisizblan
regiofingaaid seduamearl STHRAHS KRR g RN It ARl S IAINES AN,

T be3'g fbllowing: ag:j?g%m{gontiguous amino acids, at least 8 contiguous
ablning SRHY BPIs e, 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 light chain of antibody 9TL or its variants shown in Table 3; (i) three CDRs from
the light chaiin 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 thr;ee CDRs from the heavy chain, of antibody 9TL or its variants shown in Table 3;
and (I) an anfgibody cqmprising any one of (b} through (k). The invention also provides

polypeptides:comprising any one or more of the above.



10 contiguous amino acids, at least about 15 contiguous amino acids, at

least about 20 contiguous 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 from a variable region of 9TL (Figure 1) or its variants shown in Table

3. In one embodiment, the variable region is from a light chain of 9TL. In
101 X6hother ehhSIRepRTARS ﬁéﬁ'&b‘ra%%ﬁn(%cwewsé?h Adirtot SRR shpre
diagRxampladipodpiesdi deFiascoNDgten0maon of iR (egioass deliokitel the skill of

abaye) from hoth the heavy and light chai riable regions.of 9TL.
the S B A TS b DS e RS0 i Kbt and
ChotsapRinetta ttydsticenihing SDRion (R BRES CPRSs ShdnsrineRigbrdiments, the

CDRD SUHE RTBRHHRE S, D RHRHONS AMHRC I 32 e KR EHRRIE other
region of 9TL. [0119] The binding affinities of the antibodies a

d
words, KA REp R SRt EVEPH PR o8P GREn A RBS AL O e ot Kkt &Shothia
comnPRIdiGHar VR @0tcabgetias theredfemplary embodiments described

low. The binding affinity of the antibodies and polypeptides of th
10113 orion 18 J010C SO e BT A b TOFPRRe  Brga or mey
not hout@iBedyly/vdnchaoowprioss 8t toaabonst O atidaditwombleasitbrtienents jeast four,
ot 1eReAIRding pflinBHiR ARUL2 AN AR RBNM-AR0W ILAPM. 2Rt 1R Mo, at

about 20 pM, about 40 pM, or greater than about 40 pM. In one
leastihsaclent. frrmmhartyT iRl ket 2bbor Bfrant Sopmindable 3.
Oth &tbgibembediniacksid aedbindiis gvaiinliyvisderasthas) e fdhi, HiVe, aR et SDR(s)
nM, ut | nM.,. about 900 aM, about 800 ,pM, about 70 t 600 .
e e PSR ST St AUt SR LB s eived
from1 S0IpMpabogten @ ginvEnih Sist &) Gepivionsh bue Sbrpvifoab dtiey oF ;s (EPR(D are at
leasPRBIY 8380 Wedk) BM: alRattz40.pbhyRRaYE 3R M78l0gi L Btk (SHRE to at least

embodiment, the binding affinity is about 10 nM. In other embodiments,

one gyt Arinity S S1aEsHAS 3botr 2oTiMaieEE SN ABOTAE M fowaderstood
that{HenpapestsldanMniessdhdindbruipt SOty alelis thamhlhoutidOR pideiats

tha ut nM._| han o.n nM. .
rete B Ry s S0 AR Kb B0 i e
3 (vean be @mpisHRMENESTkhe binding affinity is less than about | nM. In other
[o1 RPbodimerys ;ihe-pinding afividsds pboutRidd MR ARN 6O AM-Uan antibody)

_other embodiments, the_ binding affinjty Is less than i{)out_o. nM or less

WRAGRAOTEHITTD PRI AT GHRIP YN e AES BV BHFARY Zrithg 9% ff St dig any of
the SfiRiveint 18 vkt ShoutiBuods aationbdidd/atdbon 8206 Hphbualhotib S8 AN, least about

0 B Bt Ao a0 i A e Ao somsens
amipaadeat o5 RboabaY EoT BMEaHBIN0SEIds, at least about 30 contiguous amino acids
of & sequence of 9TL or its variants shown in Table 3, wherein at least 3 of the amino acids are
from a variaﬁie region of 9TL (Figure 1) or its variants shown in Table 3. In one embodiment,
the variable region is from a light chain of 9TL. In another embodiment, the variable region is
frorm a hcavy; chain of 9TL. An exemplary polypeptide has contignous amino acid (lengths
described above) from both the heavy and light chain variable regions of 9TL. In another

embodiment,ﬁ the 5 (or more) contignous amino acids are from a complementarity determining
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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 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 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,
regigiy P BDoY ML aisthotiOip K galedut I8 Gqndd erabaoditibftn vhénaiilpathe famino acids are

ﬁ.m@g%ggmqg%%;hgfty@gmg affinity is about 2 pM, about 5 pM, about 10
about 1 pM about 20 pM, about 40 pM, or greater than about 40

(013 32 13 Pocrindingbanition ofiths prtbrdias anstnolmotideslah hainyetion may

varﬁf@ﬂaléﬁa‘itﬁmdieq@ﬂ ealYepRidasulheMuiBomigs ofhis VRRiid GakBEnents
rofﬁd% kno in ﬁ% e art. The, polypeptldes can be produced

des%n vV prote ‘? tic OF Oth ihe piBodifsaadiee yﬁﬁp‘i’gﬁﬁﬁf&ﬁdﬂ‘f"'ﬂ”‘m to ABy.
0 CHOHTRIS 040 sm@euamf&@mmmmp@mesammmmednatmmrmo about 0.72

mc@@m@w&mmspﬂmaﬂ@emg? ansiposiss 3 SRReCRlY 59% 6 p, about

polypeptides up to about 50 aniino s,arec nvenlent

AR ivhere UM RBE ShETAER T Wﬁk@@r@m@mém&e binding
aﬁiﬁqduansewem mswﬂywa@b@ﬁomm%ba&ﬁeﬂem E{?Hkﬁ%lﬁﬁm ty i Jess
e SOoll

t

e bl B0 5 8 LA RO EE Ao g P, sbou
600@@3&1:4160@)1@1) ¢h<méﬂ€apmltebnataim g aintibGoesMarbbe ITEAM, about 100
pmrmwthlﬂé%ﬂﬂﬂ{ﬁ?%%ﬁ?%mt G oW I SH Lshgft B8 PﬂﬁgM about 30

embodiment, a polynucleotlde comprises a sequence en

PMcahont 10Bbr dHesegt eHaRdasRMIhe RiedinsaBiniftisoip g 10 %v@n other
emtBEQerts, MOty Sﬁﬁﬂﬂﬂ@ﬁtﬂaﬂ&wmmb@dﬂ&?%oﬁﬂgﬂ nM, less than

comprising the  nucl otld

S 15 M B S B GE R n, s
abogh¢fieshloft &7 35 Brsagaton Immqm@@nm@m thntibatlygofffinity is less
ﬂlaﬂ%%ﬁﬁ%t ANEYT B MAIAIBERIN A VECIREIR2 DaSHESL z@&%&%&%ﬁl FEHLAR other

b n be: exp\% gd a%%frozen for future use Vectors @& clu
e RgPERE VR b5 e SicioraberLAp hé?érﬁwfmrz@ﬁmms the
bmdﬁhpaﬁﬂwmmmmam:mmm$m &ﬂ@ﬁtﬁd&ﬁ%&ﬁrmmgmmﬂi@ﬂéﬁﬂﬂtﬁmems the

t| T ch

varlab e re{sﬁgggﬁgﬁéﬁé l%rnbai%Qi dllﬁ%f ’Ilggﬁtlg% e‘beantf‘é la%%%’ about 800
PMM%W&H’@Q@M@@W 68thM4. showt ﬁﬁﬂkﬂﬂé pbputi@faﬁd @ioailt 3(%839 about 200 pM,
aboacnmmzaﬂ;aaeaeém%w pie, abauinti plPaRide iL{® %ﬁ%wp@ Eout 50

M D‘P 165 ich bgg&g approxmately 3.5 rim between the carboxy

PMy 2P - SHRCUL A B 8RS LM AR A PR ARl S BMo DOt 10 BM,
abouarf@mg rbgpor (1L inees it S0 iesens havedieendesignedandanity 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 500 pM, about 400 pM, about 300 pM, about 200 pM, about 150 pM, about 100 pM,
about 50 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, about 15 pM, about 20 pM, about 40 pM, or greater than about 40 pM.



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

ontaini nucleotide that enco scFv canb roduc d.into a
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5800745 AdiRyeh7 Fand bR {#383) Proc. Natl. Acad Sci. USA 90:6444-6448;
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anism. This provides for great flexibility in adjusting the mutual
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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 polynucleotide
that encodes Zthe scFv can be introduced into a suitable host cell, either eukaryotic, such as veast,

plant, insect or mammalian cells, or prokaryotic, such as E. coli. Polynucleotides encoding the
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when unequal ratios of the three polypeptide chains used in the

construction provide the optimum yields. It is, however, possible to insert

the coding sequences for two or all three polypeptide 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 are of no particular

significance. {0126] In one approach, the bispecific antibodies are
scPvaeriperss o b madd dyinoatinogtoiilsibea syl guiibreofisilpindiagides. The
resuRBR G VaiDbRRE A0 R & Oybig ﬁ%ﬁﬂl%}}#&?&?&#ﬁ%@ﬁé% W19 e art
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chain pair (providing a second binding spe Int r arm.
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dompinh ol thel ety chady, 19g4b iR thtaivnans gateiantibodien| eampigitgnains of
ot EANART b dalad SRHERCn iR 150 WU, 1 SRERCOTING (1003) proc,

invention. Such antibodies have been use target iImmune syste

Natly SppiichiEd 2 dff5 04 8idiolink Bs b7, 9B Y 98 ALSoRerestiibitlof HBY.
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e e e B b LBl MBS Biosed
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..vitro using known methods of synthetic protein chemistry,
antihAdisR g %?ﬁés@ﬁﬁkﬁ@aagmw&f BxaipreREiRIR oMY fhaiptight chain pairs,
withtbhasireibtedyuhiigsaditigififesenaeaadieastionaay RATNgR st Refure 305,
53739 d Examples of suitable reagents for this purpose include iminothiolate
and methyl-4- mercaptobutyrimidate. [0129) ' Humanized antibody
{0128bmprisintrestiding inore GDRechiiamitiidy SThecfionstdrdimrer@bidy variable

ol vAt TR BeRRUDOElAT brcam R b AU AR SR APOND B ¥cd 1o
art. Fqr examﬁlegg)ur general steps may be used to humanize a
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heawré_mﬁiztemmrﬁpmaid,wmm‘c teenginring taatibody OBt aacCHepions. It is
refdRiAR g domains: R desianin H}?an umaniz tibody. i.e., decidin
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U.S. Patent Nog. 4,816,56i7; 5,{?_07,715; 5,866,692; 6,331,415; 5,530,101

expression vectors, and are cotransfected mto a suitable host organism. This provides for great
flexibility in;idjusting 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

yields. Itis, however, possible to insert the coding sequences for two or all three polypeptide
chains in cnej expression vector when the expression of at least two polypeptide chains in equal

ratios results in high yields or when the ratios are of mo particular significance.

[012¢] - In one approach, the bispecific antibodies are composed of a hybrid

immunoglobulin heavy chain with a first binding specificity in one arm, and 2 hybrid
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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 Fc 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

. reparation of such antibodies are described in WQ 99/58572, published
gl ooy g He S8 P45 @EHTIE AR HRSHE ARFSHTISY i the other
arm. igprepractiocrstoreiues evith ke immanogiomsdianipte gieis itooalyoichinbati 6L the
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94/04p80u it dhactianally, gauivalent antibodies which do not significantly

erties and, variants which have enhanced or decreased

ffect thejr pro . ( 2ase
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[ ificat ) i IS rOLH} ctice |

o e s ST LCRR R BT RiERLGR B
application Spbliedios MeenRridHGR3Gbaps AribRas2 40k dm Bk § 618 o dfirseroconjugate
antibS@bdIaRfidemiaelidR Rl RERIHREVDsS MRS AMB-AND SIS At AMINR

acid.resjdues, one o ore deletions or_ additions of amino acids which do
agent ApQ IEeHpIgheh &k YEILERQRR R 15 TR 216 SEROTRS AR Ay PBIETRANGr 476,950,
(0128 hemicalChimtogs: D3] shtiindiaciBconydegedapnsedtio narinakie RN methods
of sy@t‘ﬂ%@rp?@@?%yéiﬁ?w%kﬁ{]&%‘ﬁac{%’l%&ﬂé%?%@ﬁm e [ESIHE 10 mpie,

polypeptides contairiing a hundred or more Tesidues, as well as

Immygeoxing RS FrRIsHISTRIGEEIA § €IS AdG extbaaas rRedidn eebdiResning a thicether

bondE RIS 6f saiabieak-parstionsinslivssamantibadwitaiag Nterpinala-

m igcnyl residue or the antibody fused to an epitope tag. Other
memlaﬁgé{’: I ngf’?/%ltﬁants of the antibody molecule include the fusion to the N- or

[0129- termidlisnehired antiibabycofranengyneeomarp SHFesptidatibbich 9TL or one or
morel CHRAIBITNLRLAUMBAH 6?‘1%&9%%%%&%?%%%% YRHRNS . For

have at least one amino acid residue in the antibddy molecule remove

exampify fPHATSFEN STESIRAY Rkt dafyapizes MInodney srieittesthsmsrst (1)
deterfpiniag istitutbodimuingrarsid nslhcedasdymeatyaralleurBioasddeby Bont and
v 05 AR SRS U O
frameppeititegionioressuiniing Ghdwgenizhipvgisas &tthitycthehumanizing
methodolagiés/tcchniqucs and (4} the transfection and expression of the humanized anﬁbody.
See, for exan%:ple, U.S. Patent Nos. 4,816,567; 5,807,715; 5,866,692; 6,331,415, 5,530,101,
5,693,761, 55693,762; 5,585,089; 6,180,370; 5,225,539; 6,548,640.

[0130] - In the recombinant humanized antibodies, the Fc portion can be modified to avoid
interaction \mth Fey receptor and the complement immune sysiem. 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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more substantial changes, denominated "exemplary substitutions” in

Table 1, or as further described below in reference to amino acid classes,

may be introduced and the products screened. Table 1: Amino Acid

Substitutions Original Residue Conservative Substitutions Exemplary

Substitutions Ala (A) Val Val; Len; lle 36 Arg (R) Lys Lys; Gin; Asn

Asn(N) Gin Gin; His; Asp, Lys; Arg Asp (D) Glu Glu; Asn Cys (C) S_Ser Ser;
013Ala Gin (B AsATRR IGiporciant ERginspmas be Clainsnri®) e ARl (b man
congilih &@%;@I%;wiﬁmﬁ&l Aﬁ%ﬁ%ﬁﬁdi& fj@%ﬁ?ﬁ%it&@'iﬁﬁ%&'ﬁ&@eﬂm
. . .(L) lle Norleucine; lle; Val; Met; Ala; Phe Lys rg Arg; Gin; Asn
i bl e DL TP NP RO o S0 GAL RO BE- Pro (P) Ala
[613&]a Ser (Shhelinveatiok knddg:firseS erolificaions yo durbdahio Ty itkhBing Rikctionally

Phe. Ther, Val.(\).lLeu lle: Leu: et;ﬁ]Eé - Ala; No leuci‘rj]e U135 b
equlgglb%%éﬁh%glg ﬁgosdi |ée:4|8!r51§ |tnéi el%?g?gl ica ‘t’;}%‘ﬁé’rﬁ“é’g‘f oF the anti ic‘)’(:1|‘§/s é’l}e} ch ha've
enhaneed Ppfieseeres astnbtimg/st pSimitio o meanifs tihgniiseany snqureire of antibody
oTLSHEFLOHMABIA el BRBICIE 6L NS RAVARBIFERAE RS ) fiprice.

the sybstitytion, for example, as a sheet or L ]

Moggi%%tl%r; o? polfypeptliléesrls routine pregmce in the art and need not be described in destail
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.
[0133] ~ Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length 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 include an antibody with an N-terminal methiony! residue or the antibody fused 1o 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-1i fe of the
antibody. :
[6134] Substitution variants have at least one amino acid residue in the antibody zmolecule
removed and.a different residue inseried in its place. The sites of greatest interest for
substituﬁona@ mutagenesis include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table 1 under the heading of
“conservativf? substitutions”. If such substitutions result in a change in biological activity’, then
more substan;ﬁal 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 Residue Conservative Substitutions | Exemplary Substitutions
Ala{A) Val Val; Leu; Hle




helical conformation, (b) the charge or hydrophobicity of the molecule at
the target site, or (c) the bulk of the side chain. Naturally occurring
residues are divided into groups based on common side-chain properties:
(1) Non-polar: Norleucine, Met, Ala, Val, Len, lle; 37 (2) Polar without

charge: Cys, Set, Thr, Asn, Gin; (3) Acidic (negatively charged): Asp, Glu;
(4) Basic (pasitively charged): | ys, Arg: (5) Residues that influence
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[0135] Substantial modifications in the biological properties of the antibody are
accomplished by selecting substitutions that differ significantly in their effect on maintaining (a)
the structure bf the polypepiide 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
buik of the siide chain. Naturally occurring residues are divided into groups based on common
side-chain properties:

(1) Non-polar: Norleucine, Met, Ala, Val, Leu, He;
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surface of the glycoprotein (Hefferis and Lund, supra; Wyss and Wagner,
1996, Current Opin. Biotech. 7:409-416). Oligosaccharides may also
serve to target a given glycoprotein to certain molecules based upon
specific recognition structures. Glycosylation of antibodies has also been
reported to affect antibody-dependent cellular cytotoxicity (ADCC). In
particular, CHO cells 38 with tetracycline-regulated expression of
Q12 Bniaacethryiuichrsgen Exdt SamsTaraden|IBNTIIL), a
glyggsgg{‘ge%%é}gm% 141N of bisecting GIcNAc, was
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sequence such that it contains one or more of the above-described
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Wittwes and Eoward, 1990, Biochem, 29:4175-4180) and the intramolecular interaction between

portions of ﬂie_ giycoprotein, which can affect the conformation and presented three-dimensional
surface of the glycoprotein (Hefferis and Lund, supra; Wyss and Wagner, 1996, Current Opin.
Biotech. 7:4@9-416). Oligosaccharides may also serve 1o target a given glycoprotein to certain
molecules baised upon specific recognition structures, Glvcosylation of antibodies has also been
reported to affect antibody~dependent cellular cytotoxicity (ADCC). In particular, CHO cells



the glycosylation pattern achieved in a particular host organism including
introducing or overexpressing certain enzymes involved in
oligosaccharide production (tl. S. Patent Nos. 5,047,335; 5;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 N-glycosidase F as described in
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addikiomof) otogys1ibitidO6R-6nt 5T MBG3486DL 11996) indestiyies &t Bt Sequence of the

. ) " " et al., J. Immunology 143:
mg%%%@&%ﬁé)ﬁ%%%@%%%ﬁ%ﬁ%unological Reviews 163:59-76
[0143b9s). InEsrayemnginmerieRbashelitimBubi ke Atstrfauitagut aliering the

und S99l R Hatkld lsodu bt UGB} c 6298901201 263 Jeiferds G ApplieatiaRndNe express

PCT/GB99(01441; and/or UK Patent Application No. 9809951.8. In other
the GRS e OB o PR R R TS o

antibodistant pegintiLirTppisitics hedislioinptivritaliovmisieB0R 3B glycosylation

.S330S3 j i ing.with.r ity ONET.
po S Sy s O

9078mbodiments, the constant region is aglycosylated for N-linked
[o14dycosylatiandikrameibodios Abs: taBscarsianthaegiitiglycosylation during

recomnbinant })roduction of antibodies include growth mode, media formulation, culture density,
oxygenation,:; pH, purification schemes and the like. Various methods have been proposed to alter
the glycosyla‘ﬁon pattern achieved in a particular host organism including introducing or
overexpressiflg certain enzymes involved in oligosaccharide production (U. 8. Patent Nos.
5,047,335; 5,;:51 0,261 and 5.278,299). Glycosylation, or certain types of glycosylation, can be
enzymatically removed from the glycoprotein, for example using endoglycosidase H {Endo H),
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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 et al., J Immunology 143: 2595-2601 (1989); and Jefferis et at,

Immunological Reviews 163:59-76 40 (1998). In some embodiments, the
N-ghisnsidase foeicisisibefyisduymampe Jordophiessdase By satdeely cpridase fidkant
endbEHIRSLAARY 1OL ﬁgMa%ﬂ@{ﬁaréeammmﬂ@i%ﬂ%ﬁ@ieﬁ%ﬂl@%@i%ered 10 be

(such as removing carbohydrate by enzyme PNGase), or. by expression
defqriixe iRy PSRt eI BRE R BSPORER AR - Othese Rt SRR Gt ALe well
knoimglincdteeaiptibodies that have been modified as described in PCT

blicatio, : o) i November .18 9 These .
1 o O LS e AU G U Bl S [ e
art, inefiedinge butpetideitnd BoATENAHGMERaN exabvacbEitalienerd chelation.
ModitieatRatally BomlonRuRiaid arRaktRhantenasit HomaitRbaRHMAkified
immunoglobulin hea _chaln.ﬂ,hes antihodies are capable of binding the,
oTLg &’?ﬂ%‘?&%ﬁﬁ%%ﬂ?&wﬁt‘ﬁi@% HYGiMARERE LR Srhentt He RS HesERrbRsing
stargiecbibsnadiatec idebtrmthmmebﬂ\ﬁﬁelu@ﬁ.dﬁsaﬁm&mmmﬁﬁﬁItiﬁs,Hhﬁnples.
ector d Tall] le of i inding.. [or FcyRIG.
e e e O e b D A s g
conptaph & EiPRnTUFbe GIRORAIEE RS CHEM Cmraeaiagicallxinisben eetirlifiesttire 2.,
doeHotRARBLERIRRRIHGHAIYEHIARI8HA 4B S QRIOMERIVRRMUIASIARY) mediated
to avoid inflammatory and other adverse reactions to conventional
AN e (L 9 RS TR TS USROG (compered o the
unnaritiiedianehisy Forasxampie paffitthmiatireihantigecing canenpradostidied lysis,
. . ' ( . o/ . .
S i L B 5 B DD i
Diffspnpedificationss! brerrpsteabreaivnmay Yeamsa Bradhiovogstimaligyrle/or
cordiati 09 4f 2604 orJaskeais. e &, 19 Mundn il KRRk 184 (338 86:319-324

wkins, ef g, 2, J. Mol. Biol :889- 896, and 004/058184).
o L e e e st
Imrepidexy &fvd 1 T6r OO0}z iFep st @D R Omemalygyfldhalableriomd I ODRnd
Jesfefianrantibadvendionatieing (3496 drepsgvinahthebipsing Ainit of Aan:

polypeptide, such as an antibody, termed "Iibrarg scanning mutagenesis”.
regieR RaPQifhRs AP S igE i fa JRmNERL AT 42351 dws2 b R brapfigation No.
PCRBBR/avid pesitic S PhenCAIR Risa Diacesivst 1 BV bR en{buinasts, the

antl%‘oéy gbr%przxécgs 2 ujﬁgah ]éh\:}}; bl%'a:?h 1gG2a constant region comprising the following

mutations: A$3OP331 to 83305331 (amino acid numbering with reference to the wildtype IgG2a
seguence). Eur J. Immunol. (1999) 29:2613-2624. In still other embodiments, the constant
region is agl}ifcosylated 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 exam:ple,‘f 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., Iumimological Reviews 163:59-76
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14, 15, 16, 17, 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 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
%nsubstituted 41 amino acid. A small number of clones, e.g., about

(19 :8@6%%%)&86’&?&%%@%%&8&@@?%&%r% Wdinked giycosylation.

Thelilananirire giorepagddap ipding Ay tmiee Fant RaMPeRtde:(RY ch as
r%ccéandid with in¢reased, the same, decreased or no

bindi
remfAnCLRIgC0. 2 39 RO P ALV defcient host

g are ifl
cellwell-known in the art. Binding affinity may be determined using BlAcore

rface pl ' ' e ifferences in_bindi
e of ok SR TR olE BABESE B TR mesdhe

desczibegrig PentiBubiicatiendip i S Z2sareiiiaigdiNsiyembany 8 faPekaiipsiee a

antibeuRk &mﬁﬁk@, MAGTHRYWE « SIRRRE itk AS BIACAr e SUHAGSRIRSINONn effector
resqnance is described in the Ex%mplti:gi herein. [0149] Binding affinity

n
o AT 18 R 1S P BHGRAAIS ROGRIRBRAS IR l Grpahe constan
dommiays, W&ﬁjnmmm.(rﬁwhrﬂmm?@mmwﬁmg the
- [ . Binding affinity may also be,.
e e R A R R
destrprting 2EHBERBNIMS A ORbedasRE b #lssterdweraisodivapaits, aimpatfically
bindifEFoRithaall/SORMARIIB! TRIRRCIHS BINGRETELPBRIZRE ABHIAIERSHSA from two
metfg{olgnsm(\‘some of \ivlgl%h %re described greln,). This generates small
O e Bt HonESHR S eaé%él?ﬂ?n&éﬁt OBAE o SVaRtISHRRIHEH in this manner
are mwnrlh atitabin éfb]ll?d)in ehx:iniwiihtﬁad}mmﬂjy wofR0idnainbaisiéidyalhd @ther
adv@RROBRILS A EoNBRHIPE ASYPRRYION). [0151] In some

embodiments, the library to be screened comprises substitutions in two or
0147bre positiBRdeVERTR iehdse #miy spatsed BRbedimaNe GonmrenpiBREnity
matiliRd iy ey bayranitians oot At RsvR WO EMRIGHROSIIPNIE:

. ane,CDR, The Jj f compris titugion in two_or more paositions
B o1 LR LA T i CONE: ATBRAShO & 208 gp13;
SchigroreapolRittn §iesaid GRubiioHEs folinkiomatveb, 19356 fimmdivel 0 35 ODRIG4; -
JackbBE SUiSHBgiOn, r d 449 See, ...
T L n e T Ao B S apprsse-
896%&39 Eﬁ%gﬁﬁégﬁ@m CDRL3. The CDR may be one or more of CDRL1,

[014BDRL2, CDR R WEHR lethdaRinay Botded PRSI BN B Rtibody and
for cl;%%zl::)a%%c%%gg g ngg t @%c%%ﬁa bP gh%?agt%ge g &%{{ of an antibody and/or altering (such
as improvingg) the binding affinity of a polypeptide, such as an antibody, termed "library scanning
mutagenesis". Generally, library scanning mutagenesis works as follows. One or more amino
acid position;'s 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, 1?, 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 witha c}amplexity of two or more members (if two or more amino acids are substituted at

every positio;n). Generally, the library also includes a clone comprising the native {unsubstituted)
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[0153] 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
binding. 42 101541 Multiple rounds of screening may be conducted. For

.example, candidates (egch comprising an aminp acid substjtution at one . |
e A AT PR b 5% i AT TR BBk BRI R 8 S Somplexiy of
the lilssfol)fdrahecaldsinacy arsecsaattifoabimingaiffinygyabltasatbs poigieatide (or other

. it ' ' i‘ C ition. (i inQ s ..

i A A e Bl OB Wi D icentiion

Methadsooe daserainine PreiinedBpitaat Seibknawpan te wetisingg aflimitamay be

detelSrslinclissag meegetgﬁ% %Eh%é@% rdsﬂéfggéﬁﬁﬁl}@i?,%ﬁutmh ; ' ﬁ%c?es in

i roviges a means 10r cnaracterizing a , 1N §O Tar.as the rrequency or,

bind R ST G PN BT MG T A e bR P e

antibindlinadyaldp tirdeidéthnd eehatticin hghtiffntcy e krpopianck oéfadohidMind or lower.
id positi r the _stahility of the. antibody-anti lex. For. :

S B o D AR SRR TR L, e

014%hino acidiindhag pBuianriayide dafeaiasdupasiboretsdieceniiketying intion .

pro¥ R eds Rk Antige BIRUMIN GRAVEEARNYy 16RQSIHABreSERRFRIAINS,, fiucrescence
binding in only a small percentage of substitutions, that position is, ) _
m?d”@ﬁtﬁ%‘é”%%&ﬁﬁ%ﬂ%??é%ﬁ%ﬁ%%é’B‘hbefﬁFféﬁBﬁ. HiRE 27uiibls Rjoassay.

[e1303anning rhutagereasdiedirathodswgenaride sidposition iegalile: pekitian8n some

in the CDRS t . c dj in id_(inchudi .
e B R e LA a8 ARt oo
methp diieamees! Siipibere dasrgbadbacitw Brtigensetes seediDeraceref ¢less (in some
embBHIRIREONRIBH LY BRAMBRGE PUReH 1RapiSREARNELID 3 WINCK compiexity of 20

irﬁlum%]m&oved_ mino gcid, th original amino. acid at that position,
MCTAR G &y LN EPRRATES BT ﬁ’eﬂ"g i lfﬁ%ﬁgsétﬁﬁ%it position,
[015dpendingiosdine enmplexthtsotibhébierany teatcisenlsbimtpirepevhsiftedons in two ox
moﬁggmiﬂa%g%aﬁagrﬁ RO ARERR GRS R EOR MARRIGH tibrary may

adjacent-amino acid position can be randomized to at least two or more.
CompRiFfOTHETH B AR RATBATB PAHTAEE R ARFNG ReidS Hritiase it comprise
subipditional 600 @rmaianatdiame alitwdniheosCoRs COR ibhiehnmoyeiaHes

ermit or. facilitate the introduction qf, a larger number of improvin .

SRR eGP TR SR Pt T R o S DAt G 5%
CDRet shevsulsimsisedraibtpieptredfiirsngdont efwdeesniagions. See, e.g., Table 2 of
Balint et al. ,i(1993) Gene 137(1):109-18).
{0152} " The CDR may be CDORH3 and/or CDRL3. The CDR may be one or more of
CDRL.1, CDRLZ, CDRL3, CDRH1, CDRH2, and/or CDR¥3. The CDR may be a Kabat CDR, a
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).
Candidates that bind may also be sequenced, thereby identifying a CDR substitution which
retains binding. |

QO
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[01571 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 using BlAcore surface plasanon resonance
analysis, and selection using any method known in the art for selection,;
including phage display, yeast display, and ribosome display. 43 101581

Jhe invention.also encompasses fusion proteins comprising one or more
[!}15# 'g.mer_ltrsw%ir]ﬂ%geféﬁgn 0 %?tﬁreg%nﬁ%f)n& LEYSUER'EE (g}[%r 'Si f‘%%l@%e%ﬂrg@&tsf (each
COMPISIHE A BB A rReldsubABEHIME fmeciUDT pulitveniteoprovid EDRavith
impEAIPHRAME A8l Qeonlgr oS RIIRQ AL ean 1&&%1 hal igi
z;}lrﬁgio‘n s'ho?vr] in SEQ ID NO:2 (Figlé}rgt;)H 1ﬁar%?glr9i¥%§g¥§ 10 ami o&ac}:ﬁpg}e origimal

Tarish AR RFd alirerE B QYRR RSt 9D (o anpRyeid pysiticatinethe CDR.

at whinbadibanisionfiniennapeplifsrisar oudag thatgarnpssendidrdsing or
out t.least abput 15, %}rltgasﬁ’a}bout 20, at least about 25, or at
scussed er

Seleféé)gtoa{;ltg%iﬁ?@ﬁaégﬁﬁﬁous EMINo acias of the variable light chain region

[015fown in SEGIDREOENE iystrgetpsindlor poldet abeand iy ahieastakione CDR, i
I t . onptiguous .. .
so frhsdhe %gg%%%?gl’oﬁ&é% ahadhée b&ﬁ?ﬁg?@é Swr(lgtiﬁ%ﬁ% %%g%g binding or

amino aci _the variable heavy chain region sho
no hindipreley RO ViR HRCERAGOFHEHEH: theBROSERISfRech anvnprsiskrgsition for the
mﬁ%@t&h@bﬁgﬂﬁb&j@ﬁ%@?m @ﬁﬁfgkawawgﬂ@ﬂ@f@%i&t% DR et:A3s binding:
shown in' : 1 of Figure 1. In apother .
o T e, K o p e DAL A ROTUEOpd el o be
requed fom gutﬂgmiehmao@mtmlméf fupisitipo be@ﬁﬁlm;aipntﬂm’tﬁag BBy a small
perde AAUPLAR 3R A BOY S s RUIRRSES AL SREBlIgh-an ATtpr

fysion protein contains one or more 9TL antibodies and another amino
functiqp sﬁ*ﬁeﬁé&%@%ﬁi%ﬁﬁ?@%ﬁ@dﬂﬁ%@%@% iimetiqarregarding
PosEXas t'iﬂ@e@_mEﬂ{W?ﬁwt Hﬁl @ﬁﬁrﬂ'ﬂﬂﬁ’é@@@@ﬁﬁﬁ?ﬁg@@g@iﬁ% a}fi 20 amino
. ahother'region,. rologous sequences include, but are no
s TR T R RO P EReRt Yl o abite pec o
fewipraing a?;tfi&OlSQl A 9TL fusion polypeptide can be created by methods
[o13¢]0Wn in the &daHes @@W&ﬁ%ﬁ%&%&?ﬂﬂﬁ%@ scb¥RIFRINery, which

) it e 9TL fusion proteins of this invention are " made by preparing an

G RS ITIOR Btide RHEE EIRY FRURP RSIAG B0 RASIHEMaRE MBUBIther

inciddsadiliddnhiesetostitittiangh ﬂ;m;pma;mll ﬁ@ﬂ?;ﬁmn?raﬁ ﬁynqﬂa@ftmﬁa% library that is

desiOP Q_&q& r ng,..for example, ¢ ical s SI'LegS%iG’OlTI i
e‘sﬁ\é’n{%n a s:%apgrjé% ggéc%ﬁn%eésslﬁrgﬁg&c% M) p“"r%sﬂ‘?ﬁ%"&%%}‘ﬁgbﬁa. OB, ‘Pd%smd’

adjaseny peirieddarpatine eatidesrednplissikedjastiwagentoadisilieits.

Ran@OHRIRGAQ a5 HeeRUBRRH 4Stdshas 9@.5&%5& QEAVGHD AL aexibility in the

refeé%%(je ,|ILbe made generally to 9TL or ] )

mutant ; Which may in tufn, permit or facilitate the introduction of a larger number of

improving m;‘utaﬁens. The library may also comprise substitution at positions that did not show

improved affinity in the first round of screening.

0187 : 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 using

BlAcore surface plastnon resonance analysis, and selection using any method known in the art

for sslecﬁon,f; including phage display, yeast display, and ribosome display,
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antibodies with the understanding that these methods apply to any of the
A0140 binding embodiments described herein. Conjugation generally
refers to linking these components as described 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

615 ample Ad dir L acéion between.an agent and an antibody is
LS sible Mo SO oL Omi A B Al RS SEVHFRISE £ G ol Gagments

or regiprs fiportexantibraies fvekew G \gropplypeptides afthisiinersiors ulfhyetry |
embSHENR e DY RE AR BlsWuRaElp gomgsgéscarfegayh?e&%aga}&& amino acids

group, such asan anhydride or an acid halide, or with an alkyl group _

of the yatiintieh! seia TesiomagrBLIR(EER 1 NikidelFismn d)omler o des) Kipmino

acideolibedyrRbRAUyRSNBMmat S Hvenion SEayIbeNDKed g ahalingragent
lternatively. termed "lahel’) such fluorescent molecule, a radioactive .

e ORI TR K PR BF S B SN T S about 15,

at muma%_mm Igbpu(m?fd@r(eﬂtlmst @iyeutlmmmmmgn‘als_ fii62Yariable

Ii@t@ﬂﬁﬂ%ﬁ@ﬂ%ﬂ%ﬁ%@m D3 (H}l%g'ﬁqm%%wth?aﬂeast about 15, at

compositions) and kits comprising agﬁ%o&y 9TL, and, as this disclosure

least phout SRS PRI AP ot BhisaFHARSI0 ARt oL RiRRsids ef dipesiable heavy
chaiflfygiith ABHAB SEQUIENDHIBEesANd ROhHRAREIGATHDAMIEH MR FSSh polypeptide
ef.fecto[.f ncﬁion‘[ouﬁl The methods of the invention yse antibodies or .
o AL TR SRR KOk SHE St AT IARE DB AT AL = shov in
SEQdRtiNOtieadPRaIypeptdes] FrmuspbcificailyiEnentboditens - tmfiadmaptipiptide
mmgﬁ@@%eomreﬁﬁ@mﬂnq@?&hﬂb&&@#&@iﬁé&&?tee_ %Btcb%?ggeéﬁdc
ur aracteristics:

rther characterized by any (one or more) of the foIIowmg C
compis R LSS D b AR A P BLERBFELD) (B EoEean, on 9TL
fusicarproyiidoplaigu endmensetd|eTL, ()ibeaiss AMENaie: AMRUNIaIESONAR to which it
. more.sy ms.of Alzheimer:s disease; (d) improves cognitive fungtion
s A R SRS PR ok SRt Gdglaeons
sequeage dyomrefifibetdegirampremplercompssel tioers okgheriensdntiuded but eteoanigenited to

a "“agioRificans pmaeﬁgeoqta@tmyglSﬁ%mé%ﬁq&u%%'a?{ any one or

0 more of. bleeding in the brain vasculature (cerebral hemorrhage);

01583 eningoént RIS PRRRRIRF HESEAERS fRetiedhip dpdhy ar. for
exa@@a;eﬂwﬂaﬁkby bioed)nthmmycefgbﬁampjmﬁé ﬁﬂl‘fd fesodr ﬁ*dﬁﬁfﬁ@f&iﬁﬁ/ﬁi@éﬁﬁou are

d rgﬁﬁ] Jation, As shown i 4. an anti-Afl.antibody having.

R P, B ot Bt R MO e phods
descrhrgbrictiat] by el they iaainelse dempreviebtooghttveeansddommitithe art, including,
for e%b&ﬁ}!ﬁkﬁj%ﬁ%'@a?%ynthesis.

[0160} This invention also provides compositions comprising STL antibodies or
polypeptidesiconjugated (for example, linked) to an agent that facilitate coupling to a solid
support (suc};; as biotin or avidin}. For sizmplicity, reference will be made generally to 9TL or
antibodies with the understanding that these methods apply to any of the Ap.4 binding
embodimenté described herein. Conjugation generally refers to linking these components as
described hefein. The linking (which is generally fixing these components in proximate

association a:f least for administration) can: be achieved in any number of ways. For example, a
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microhemorrhage than the intact antibody in an animal model for

Alzheimer's disease. [0164] As used herein, an antibody or a polypeptide

having an "impaired effector function” (used interchangeably with

"immunologically inert" or "partially immunologically 45 inert") refers,to

antibodies or polypeptides that do not have any effector function or have

reduced activity or activities of effector function (compared to antibody or
diregiohactipriterenring agent mwimmwmw vdwur sl conssEsns & substituent

capdRYIH-E:9p RAYIAR B&&CFXSF&%&Q%&EL@ W lBahy, NG 95 MURIRE or

the foIIowmg a) triggering complement mediated lysis; b) stimulating

sulfyngoaguach FRFEL SR Frathinatiresorsdery BBy PRI HRE Ry Such as an

anh{isdOdlian 46 Bifdeler WHGOMST Iy DRy airpdusesdiyvhquiay @fg., a
%%%ﬁ] 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99%, and

hali Bhe embodiments, the antibody binds to a beta-amyloid

{01§8¢ptide withantitrityger prdyprgridic efithcomsieteninde erdewed isislabeloegd|agent

(ﬁtéﬂm%ﬂ@i%qegﬁgg LGHoM Al 16 stEEﬁ:%‘&eE %ﬁi&@{%@lﬁe,@?éﬁ‘foﬁ%ﬁ%tﬁwﬁﬁ%%‘} any

site on the constant region may be modified or mutated to remove or
othgwsdaieds R EIHRE- t&-aRsliare kroras Bplat <2 eH diseepsirilyrsgiifc (either
dlrééﬂg@r‘uﬁﬁﬁé&h W) Eeigaimplicity, reference will be made to antibodies with the
dersta ing that, em odlme ts also a to i) %fs EU
Hlmbering B RESR R R BPE S R o1 BRAIHE AR RRRSRU Bbica
co:ﬂp&hasts)&hkdmts Parbhd ditendthiiBen/a0d,, hiatj erradhlinstinsfesuof Maadthpjcar, any or all of
Eggcﬁgmrg%?ﬁ)%@dgéggm%%%whlch amino acid residue(s) of

the constant re g., of an IgG antibody) are altered or mutated. The
numbering may be used for a specific type of antibody (e.g., IgGl) or a

Anmd iR8 ﬁ@s%ﬁb@ﬂam&t?%ﬁbgeﬁﬁ&@'g&m'ﬁﬁﬁﬁo1?6@@&@%@@_@0% be
eacr 1nodies.anda s som
018 b T HREAR S ARG B et Cr PSR Es aslidine

phacmavpuised @hgmymemwegMdWIWMwaxﬁcﬂiy bind to
a bIHOGHOR: ﬁbﬁ‘atﬁ‘&%ﬁ RN GRS OAHORIAAY] %J%QH)&Q&?&‘H&%epﬂdes are

sequence oris a variant. In some embodiments, the amino acid

forlier charraier Tet DA ERE GRS LRI PleylloNAnS AT BESH (O imRatetres

forMdioOdf BRI ade i hstitkiigest Topk R naio/ sidl elnnecshereiyidbe (o) treats,
effector himc({on 0{1; the %ogstant reg %mzﬁlmi%lr,e%l n som proves co "
PredEibo mé°ﬁ S, “3Ra I\(i”rglﬁ/éros’z’gsl'fil Pon 0 c region oF g ﬁe%v Rain . cogmve

functostaiieragibedivmsnd ol yreptiies dreckiesd hareip beareamm &mpté@e@fety profile,
fm%&mﬂ@ié%x& @&&oﬁ%ﬁﬁ@ﬁi@éﬁﬁ&?&@ﬂo@%&@s@@l&ﬁ&fﬁ%ﬂﬂx&m& levels or

impaired [016 In some embodiments, the effector function is impaired

havsy? isfivesArgVRI- 05 RRO R EATIHIBE Bicbieediagidh (e §raim iseiatrasiraiiest
herl@h4pel R AdhapRlHEs (et changing Tnagnetic resonance scan); elevated white

blood count in cerebral spinal fluid; central nervous system inflammation. As shown in Example

4,8n anti—AB:_ antibody having N-linked glycosylation removed in the Fe region was effective in
Temoving a:zlfy!oid plaques in the brain and improving cognitive function with significantly less
microhemor;hage 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;'ed interchangeably with "immunologically inert" or "pariially immunologically
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embodiments, N-glycosylation of the Fe region is removed by mutating the
glycosylated amino acid residue or flanking residues that are part of the
glycosylation recognition sequence in the constant region. The tripeptide
sequences asparagine-X-serine (N-X-S), asparagine-X-threonine 46
(N-X-T) and asparagine-X-cysteine (N-X-C), where X is any amino acid

.___except proling, gre the recognjtion sequences for enzymatic attachment
inert) R I gBGATAG ShebRFE e e gt i gy i dpnction or have reduced
activilagty cosylttipnf éffatatirfgretiyrofctheparedto awitiody theptiipsptide having an

' ' ' ted laG. F -
e SR (SR SR T T M ey o Bhgneed activiy
in any@raed TR obthoaloping: Qedegesveeemplmenhmmdivgy lvais; Pogmulating

antiBL4L98and 1 Iediatisrtabdmany nabaicnl ReY 467 P0cfOutiO e effector
It has heen reported. that human IgG1 ang (%3 Wl'gh suko)stltuyon q)f . .

funchan asgrityimee T, FEALCHt DYRDES' ABY BNt # “HiMetPFeyRiarl"ar At 80%,

90%ae89atecaraplaroeit iithoftcehibaiirgeabiiyecariidiehndest Obd@GimMaed peptide

. tically decreased for JaG3, In some embodiments ino acid N
wifiBAEAK SERIRGRT i S ANRO TRt SRS B e
target, Forxamplk the g reveporbimgling sjte gy the qensisnteceivmodintermmdified or

mutREHR0 ;RGO dn g LipRBH W%&AM&@@&@%&%&@;?WY%ML

substitution. In some embodiments, the amino acid X in the tripeptide ,
and/gs &igdnEbstier sinpliety i frenpe Wil Bemade fsrotihpdintyvithdhernndorsentisng that
embBRRAUNERIISS SR YRR U eRAD Qi sFoedi Grabhtledttt LsMublicss of

Q,R,V,W,Y.Insome emp%glmeigt%,the arglno acid. T in thel:létggeptlde
Protgi 5 FRRREIARENABER: 1 £ uBlic el per(een R pRamIpsy e of Eealhy,
BetiiasdariviieifisaglinentsidielaminehindichGiin shid tigdpi{deoseguancemisegion (e.g.,

of %tﬁﬂiﬁ%ﬁg B BrerePor Hlulaa Lrid. nger@lgr%a b Vst A %O%e%.ﬁfntypc of

) odiments, the amino acid following the trip e IS mutate
antibedid efnbefdihehnspaseN gy ds sy shtnnandsrstafinediemipilar changes can
be hefleQeskensymatnabydrdehaspdiglycosidase F as described in Example
endeglycosidase F |, endoglycosidase F2, en cosidase F3, an .
1016801 conb s FRETTG RATEBSoT B Ay AMC RIS o 88 ) poptice
corq@r@gt@l ciheptrebaitilbouksnt segolh laeihpinygideficienoy fiorcNeglyThs Hetify )tkain
ccné%ﬂ%gﬁ}n%agf HQ&Q%Q@I&?%QM’%:Q&%@'& @Ztl kg ?«%%%mbodimems, the

.embodiments, amino acidresidue interacting with oligosaccha
amige aESaqrINe N ghpeualntrsising brave SEireanttaahiesion inmuldeds-e.-, by
amif@CBebh wsbﬂédfﬂﬁo%ﬁit?éﬁlﬁ@n Eweﬂd Sdmﬁ@%am&g?ﬂééﬂywﬁml {2 6F the constant
.numan g, ay be mutated. See, L etal, J. | unology: .
eI SRR U R T E S BN EOIAHERES et GEER P gy chain
congairhyegitechiay migdbly tigregions. sueh be removed completely or partially, whereby the

effector function of the constant region is impaired.

[0166] In some embodiments, the effector function is impaired by removing N-
glycosyiatioxi of the Fc region (e.g., in the CH 2 domain of IgG) of the anti-Ap peptide. In some
embodiments;, N-glycosylation of the Fc region is removed by mutating the glycosylated amino
acid residue ér flanking residues that are part of the glycosylation recognition sequence inx the
constant regibn. The tripeptide sequences asparagine-X-serine (N-X-8), asparagine-X-threonine
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as 233-236, 297, and/or 327-331 of human IgG as described in PCT WO

99/58572 and Armour et at., Molecular Immunology 40: 585-593 (2003);

Reddy et at, J. hnmunology 164:1925-1933 (2000). Antibodies described

in PCT WO 99/58572 and Armour et al. comprise, in addition to a 47

binding domain directed at the target molecule, an effector domain having

an amino acid sequence substantially homologous to all or part of a ,
(N-XeDhatdnspegigines s tniginaihmGhagiensafits sisARHensHd ereg proline, are the

ibodies.atesGaPablaalRinciribe trraetapiagaan by tdgciingagine side
rwo%%?ﬁ(%%%ggrﬁplement dependent lysis, or ceél-,m diated destruction o

f
chainferfirglvearyasate Mg AR5 R aTRR ARF LTS HRRES Rt tn the
consREINLYIRArVRSNRIn BEWBoke A8S IEGY PRt i) Ml aghooshirtonsit297 of human

effector domajn is capable,o ifically kinding F . .
O e R AT Corsaine ST f e D 2223

2601hUITER); aminieffioi eballineanglefian RemMgvwic®its 7A Gttt Mbbmadepprted
that g?:ix%a”ﬂ?“@%?ﬁ tigularyseuiiabler fomusey igahmnicagtihad Higfaind to the
5 avoid inflam atory and other adverse reactions to_ conventional.
human fopRl atedapyt vbaiRcenpisRimania Ghe Radies 2R comalsibr i i2G1
and Mﬁn@aﬁ?ﬂﬁgﬁ%ﬁa\%‘g i 3éh1@§¥bg®§ﬂ7{§béﬁ%idﬂi§btﬁﬂwﬁﬁﬂﬂ&cfd INL)\'Mi £ tripepti de
mutations: o G :
sequéaw%&é%S’Wi?ﬁ@ﬁ%%“%lé‘iéd‘;‘%? %2%%@5@%‘2% PRV,
W, P2 333234 ARRa 4 )RS B2 B4ind A6RDS A BR TABPORS Sdquences is mutated to 2
P233V234A235G327S5330 ' - 5) Sentid .
conge RS R AL L S A 2 D e sequences i
mutsieliROTina2B7somanynbedisrearintbeAskPre AckhE R P StFRlide sequences s
muﬁaiy@&d}{gﬁvﬁiﬁg% @E_qhvxﬁij,?i% sQPStant reyien of m?ﬁmmmm?mim
_heavy chain with the following m :
Qe LaCE M b ol uplene SRSl WS v,
In sBrhsiBREb IeRYE Chaias e 4ol aricofifrpticl coduposnitmotied to A D EF, G,

H, Eggg@%g@?@%ﬁ {9 @%ﬁ%ﬁé%ﬁé&%&%ﬁ@ Qﬁjﬁtg%;d following the

0’ P233V234A235; and S2281,235 to P228E235. [01691, _
wipaptidednmupiedgiBn BrpReARRHRI I A DS B MBGIR PO t region is
renfRAPISNENH AR BHSN B RRIe: Easyiisnibal xdvatiple 6f dg@glycosidase F1,

antibodjes followi inding of.the Cl component.gf ca! | . _
endoEiYRASARY it &%?ﬁ?ﬁ‘(i)%%\ec??’rae%l Séig mst}lr(}gsgo 'stg\r%g Jﬁ%‘ggugﬁﬁig@ %g]?anmf may
alsbrdiogienat by emdiCibg thindittbpdydiif. aelhlinedesingesieiath Skl yeosylation.
wih %yglng @En%ﬁ,ﬁglo{ %3%3@-333 Q)~P331 of human IgGl significantly
d’the abi

reduced” ity of the"antibody to bind to Cly and acti\t/%{t_g?‘_ 4

[0168Inplemeksmof ARIMETGUS BIERP QA TEHRTIBRF AIGINHE S eRsnesayde

atidBddBo 1320080841322 Mleoagie edraland rdpimUnalonyedad MATa Kib8ing affinity to
j2000); Duncan _

Fc‘g'RI. F?Jr example, 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, 297, and/or 327-331 of human 1gG as described in PCT WO 99/58572 ané Armowr et

al., 'Molecuicfr Immunology 40: 585-593 (2003); Reddy et al., J. nmunology 164:1925-1933

(2000). Antibodies described in PCT WO 99/58572 and Armour et al. comprise, in addition to 2
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et al., Nature 322: 738-740 (1988). [0170) Clq binding motif E318, K320,

and K322 identified for murine IgG2b is believed to be common for other

antibody isotypes. Duncan et al., Nature 322: 738-740 (1988). Clq 48

binding activity for IgG2b can be abolished by replacing any one of the

three specified residues with a residue having an inappropriate

functionality on its side chain. It is not necessary to replace the ionic
bindesgdivesiondjrevitd Al shtotablishi€ldeh mdiffgettridomtein hassip mtanise acid

SRSt -lonj ' Shich.as e, r.val, o .

squé%%{ aromati}éﬁ??élr?ll:-%‘?cgglirfl}ré gpes;%%ﬁeé?aﬁéggﬁ% Tyr, Trpr%’#cp é?oa n?‘%ﬁaa%cgn(%ﬁnggmbmm
heaxpiphaie dighe mafhodissing é%ﬁ#@r@l@?if@aﬁéggﬁ@ﬁ nisiiegie Withauidiiggsring
sigififRAB0RH RARSHMRIC SR HUEN P OLALASNHRAIGLSIHR SRS B in some

Cys, and Met in place of residues 320 and 322, bhut not 318, in order to
embpSRAT eI bR 16 § 1P LASTHUA fonT 918, Srafitlecend FoyRIIL In
sonad\éinbedan dimying sffpatesbeiiaciocdsumiionsphieieythaantiperly Ha%a FeyRilb.

dified hi . Binding affinity of h IgG for its Fc t
QUSRS B Al SR st
imivtedgiobgl s ydkin {80 tyrktémardhtiodiss Inddifitd 16 216ani@ BeBparticularly
suiA0 R B APl AlBU AABINNRIOM L BRAS Lold 3B o8 actions 1o

amino acid residues maybé mutafed or deleted. The modified hinge
conpesiRnAh Ay ROMbHSERY ot MR nERfo b Bacheimcansemtimeipat the
antﬁiﬁ@remlﬁﬁﬁdaﬂs&@m'aa@@b@ﬁﬁlsﬁm ﬁ{mﬁwéﬁ&iﬂ_ﬁaﬂeﬁ@aﬂj‘ %@Q‘?ABSOPB?A o
.an an
o S S e T SRR T AR B

B2 HiRga4ieRiionorag otmbiREs phrESl L AMUAANGAYE-GLAABHRIBAgANt in
P2YiRisE49388 sHb dRThE 1eRGa! indpHvRE o @ natial bingaseqionsn, |

me embodiments, the natural hinge reglon Is altered by converting one

o)

P2V AT e ralR ids AP bR A I PP RET i e cfepyN. In
sorfe BrdIG aﬂtabmaﬁagizedaﬁewm 17¢Qi Gy SEMCRDOEICS. AhSndRaleavy chain 1gG2
.NQ.5.677 425, Such alterati [ led.ouf using art.recognize .
e P o U ST s iy che

congtant e dmayB i Foppepthee s thkain peCiivatlydbinef tbeafoloving
muRSRMdeRAgHsAC 18 GIRANPOBRIN 0aNStaRk ieainn: halag, mRaiFetiy 135 1

effector tun_c(;[iii%j#@g also be used for the methods described herein. In
PZ%YT?@WB% Itﬁésp%l%%ﬁ’@é ‘comprises a sequence derived from
[0180}ibody: 9The erniswangints hbyuniibobitdle:3y ks bameiitadinapis: db@plement

eptide | ived from a single,.domain-antibody that binds.to an A
R S s e
compeRentinl wReRlenoph IifarbetreducEd MburBiblZ 28120830 5¢Rbe in Hieimgtant

re S @Wﬂ‘ﬁding motif (¢.g., Clq binding motif). It has been reported that Ala mutation for

each of D270, K322, P329, P33 of human IgG1 significantly reduced the ability of the antibody

to bind to Clq and activating complement. For murine IgG2b, Clg binding motif constitutes
residues E31 8, K320, and K322. Idusogie et al., J. Immunology 164:4178-4184 (2000); Duncan
et al., Nature-322: 738-740 (1988). .

[6176] Clg binding motif E318, K320, and K322 identified for murine IgG2b is believed
to be common for other antibody isotypes. Duncen et al., Nature 322: 738-740 (1988). Clq
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in Biotechnology 21:484489 (2003). (01731 In some embodiments, the
antibody or polypeptide is not a F(ab')2 fragment. In some embodiments,
the antibody or polypeptide is not-a Fab fragment. In some embodiments,
49 the antibody or polypeptide is not a single chain antibody scFv. In
some embodiments, the antibody or polypeptide is a PEGylated F(ab')2
fragment. In some embodiments, the antibody or polypeptide is a

bindRigGytiMedfEdgGigrae he. dbobishné kyrreripeerRY, Hhibegespecified residues
aPolypeptide | ; InglgichaIR BRtERAshe SaEY:. kG4 Add. g
ma%e’ﬁ%ﬁ% %gvr?l ke éﬁr?%ékc?éi%éhg%ﬁﬁ%{%ired effector}unction kn wn in °

repltioe ﬂmcmiayeaié@es@r&xé‘d?{@i?Magﬂ%ﬁbéa%éiaﬂaﬁp&%@ﬁﬂ Hassthlpo use other
allyNQdifinthconstaphieaianssmbratastydiy) ng opNalpse sasbaysutatic non-polar

“evaluate level of effector function reduction in.bialogical. activi ‘sh
e
vindiay/pe piigisionith Rnistibegubisiieagion socbipduarepionie nsitiee setepids Crs,

nddQrExample, Fr recepiors, QnImiciolia) 1 9% lierae: (iBeQRaM AR ctivity.
SLELRA using the assays disclosed herein as well as any art recognized )
[017ksay. PCTHO OuiBssise preiviss PEibafioymuing SRRHHRG AORSYY Aficton wherein
ey To T a1a (002 0T s
ong €t al., Infection and [mmunit ; : . C
be AR B O B T AR AT L As t Bty hsag
(1951} PehrelarabnlibGey). 13:32h6é-&2i bORaM B ctrathstibodfumen fmmunoiogy

monoclanalantibody. In same.s erabgdineNsthmanindeiag humafodified
592%%%?13?%@23%%%% %ﬁ%enﬁsz the antib%eis a_chimeric, antibr%déy.ﬁln
hingemegienThaxiiviBPSe theommRIe RS eRigMATT et SOMBBARR P A8 Rl ierent
mmgpgmmm@mm S OHigedantihedyaSek, thgcoXsatroatain (CH1)
al., T. Rheumatol. 25:1257-62.(1998); Bugelski of al. n ;
of E5lei WA AT 0 T s DI ER Sei oaacodmaivel,
theARtb BElydF@Eimmeynizeiise patat crmsurth hingreoa AR W g which cach unit
in fStivate, BumA0 IMMUNS, Y18 R BE Rl NAME b Himbntd leG¥rural hinge
m%ﬁ&%§%—?§é§§%003)#ﬁ01771 As ugege%ﬁe’fgein, AP peptide includes.%né/ "
regiom iR el ROBY R GRS CRRORYEY SF5OR ERTS WP AN ORTPFRRg; such 28
aRiRte iR Qb ava Rl euitBip ppiise inslueesany fragenesitived. AJ3. P4ON0.5,677,425.
API-42, ar A P143;, and peptides which.are tr Eggrggjs%\i\@{&o Al f eneti
St AHASHEES ST NG AL R A Ay S AR Benci
enifRtri gAndindyas dnilan bestrigadswelrerein is based on the numbering for
i0 fﬁi_d'g (S E@l%éﬁ&ﬁs@ha specifically bind to an A peptide and fused to a heavy chain
constant regi-fen 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 varianté shown in Table 3. In some embodiments, the polypeptide is derived from a singie
domain antit:fody that binds to an AP peptide. Single domain antibodies can be generated using
methods kno*f,wn in the art. Omidfar et al., Tumour Biol. 25:296-305 {2004); Herring et al., Trends
in Biotechnology 21:484-489 (2003).
10173) © In some embodiments, the antibody or polypeptide is not a F{ab"); fragment. in

some embodj;ments, the antibody or polypeptide is not-a Fab fragment. In some embodiments,
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[01781 In some embodiments, the antibody or polypeptide specifically

binds to an epitope within residues 1-16 of AP peptide. In some

embodiments, the antibody or polypeptide specifically binds to an epitope

within residues 16-28 of AP peptide. In some embodiments, the 50

antibody or polypeptide specifically binds to an epitope within residues

28-40 of Af3140 peptide. In some embodiments, the antibody or_
the bR ARROSBSRTEMPBIAGU RS RSP M PRV dRiBRIBS eoBbagdimpenis the
antidatipeppiclgptptiitica RO (6 )t aghitao din 86 vpbpdice seesikianlivody or

binds, to a itope within residues 28-43 of A(31a3 peptide. In some e .
B R ST D0, et S R T L RE SO0 Ry peptides &
PE(hdgtid eingithchaibamiibeg yos¢bil-length amyloid precursor protein (APP). In
forARMe embpimenis, s aRNDAM LG, RAPERIER SRRELGA, RICRRvn in the

the aggregated form of A(3 without binding to the soluble form. In some
art pexIsbiRfaiRd: the antibody or the polypeptide specifically binds to the

formluble fopmn:bbAEs withpsiiPIpERg totthR AeLIRANREh QLR SR8 tested in one

bodir ts, th tib th | ti ifically binds to, both
or R B e B B B o SRISBIATIPes U iepered o
the sigueyatSobfyrnF oo ednple teabilitinafbeat fosdyarpplepatitboribsdhdtored Fe
mgigm Reamyigid hetaedenived diffusiple., 1%&%9:,@7{;%}5 S%H%QAE@?%% altered

_ bind to amyloid fibrils and/or deposit. WO 03/104437; ‘
hingegegien cerdsAstsssePitnas sHG4ulasedhagines 7ol #s gonse recognized
ass@mPRQ‘F]jwefﬂslitﬁ@ﬂﬂﬁﬂéM ewng_:aﬁlgﬂﬁt& ﬁam& S E@gy?cesg\stgggr@htﬁ% Reddy et

s from the 3 , ulin light chai :2in U.S,
o, Lo PR Ge i bt BRI el 75184
(20@PRs from the 3D6 immunoglobulin heavy chain (SEQ ID NO:4 in U.S.

{1y b- Nosﬁ%é%‘b%ge&&%ﬁ%{%ﬁﬂ%ﬁl@ -sHéciﬂ)E/%ﬁy%EHQé’{?J %@Q—Eﬁnggcﬁd peptide

antibody or polypeptide comprises a variable heavy chain region as s

. ) ; . g .
is a palyripnat pRhed i Arg e e PRAiBeRls. o entbeas Xos mereelansliapibodiht In some
emiRjiaitAGQiBE Asisaly oy it SRR & isbblcTnitiodihios? GR406RE6
. In some:embadiments, the,.antibody or .polypeptide comprises a varjable
e R S, G o BB AR Ry 2 S
emipdiaoEcSugetiedivabletiighneiiid e Sisn s Seotontrial SE@hBmatol.
25:99ilebiry bb, BubeisNas 2003/0HR4 98 pbrinRme! %@9&%{‘?&@36@3 £2000). In
antibody or polypeptide comprises one, two, or three CDRs from the
SO%@%{W&&%&%@&HMW impsizes iy Rposation sejtket Bigignkigedy does not
activRO MLEARHine s 004/ (08/9.¢  Nand/ et anel WelantiressaliRs {poos).
{01’59;0 é%i% é{;f“é%f%‘or%eglgﬂg‘dagg%%’ﬁ%% Sy iRt of e Eymats NOSiage

products of amyloid precursor protein. For example, AP peptide includes any fragments of Ap;.

40y APy, O %ABMg; and peptides which are fruncated with various number of amine acids at the
N-terminus or the C-terminus of APjap, APiaz, or ABi43. Amino acid numbering used herein is
based on the numbering for AB1-43 (SEQ ID NO:17).

[0178] In some embodiments, the antibody or polypeptide specifically binds to an epitops
within residuics 1-16 of AP peptide. In some embodiments, the antibody or polypeptide
specifically biinds to an epitope within residues 16-28 of AB peptide. In some embodiments, the
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[0180] In some embodiments, the antibody or polypeptide specifically
binds to an epitope within residues 33-40 of A[31-00. In some
embodiments, the antibody or polypeptide specifically binds to an epitope
on A[31 4o that includes amino acid 35-40. In some embodiments, the
antibody 51 or polypeptide specifically binds to an epitope on Aal4o that

.includes amino.acid 36-40. In some_embodiments, the antibady pr, .
o B EOE A A 2 RAGE oH ABE It Lt Pl pabr-o peptide
in scmei nmbﬁﬁijrﬁgtam_hy@nﬁlhhémos@M%MMﬁmllmmﬂb@ymwpé within -
resicﬂz%b’f@-%%? §B?§{§9§§3¥ep'ﬁ%ﬁ% At %%H@E&%ﬁ&l%%ﬂ%m Egeciﬂcally

AP3.42.:and/or A[3143. In some embodiments, the antibody or '
binds dnasepritwsathibsaiet ot haf AMtiso ashbds émw‘éﬁﬁ@g@ém@ﬁ,ﬂ%ﬁﬁwbody
or pSiybepRigc HhRsE Aaehhdiks ee sl MaRbS: hsian orly-Rmpel aentide

competitively inhibis binding, of,. antibo ng!Ff? d/orantﬁ%%/%oé .
PreHEISIEE (Ao cP TS GRS RO FRBPAE BB ARG Apocifioaily
bindantitioohe irapatedritibody 22 86tktes drildiog o FoltleX06d/ 8320868 {Hib8diments,

The hind e o . : o
o QRIS ER LSRR S BONRSRERE f MEURUEH B
the egeapapledy embbtsmenes dypemadisastibornenshiomelyegntidy weeiically binds to

b iRegling ant RalReRides:al HrupvanitsdR AR bin® 1 \NAk4as R £
Oﬂgggn&beeéuabout 0.10 to about 0.80 nME,] about 0,15 to about 0.75 nM%ﬁtoléE o

of ARRGERPYE 1B 8B BTH TR FRERE B IS SR TS D PR IP et fRestble
ligaBBoWNNN); abdbtdiepist bindut 26 yididaimilt 2hdfvidepasitt FOPOA/ HHEAT; U.S.
Pubf‘ﬁ[&’. 06%9(91@?31?*?;@%%%‘?&%90‘6%5}%%'1% embodiment; the binding

arfi ut 2 pM and M.

nity IS betweeri abo pM. In other embodiments, the

[02hding affiigms seediaerishbaartboly eeniyEspide spUBTssanaEpg: or three
CDROGaMViRBDY B3R iBRALEAQQ M, BROMIPRG M, B0utBORAM,

2008&3%5 t%ﬁg@%ﬁ%&%@?ﬁéﬁ%%\”mﬁ% 13%%%%%3? Fgé%)wﬂoglobuiin

heaap ohtid @SEIG; IBOSUIABE PV, Bito HdE0200B/N 55196 erdbodiingTi37 thén some

(pding, atfinity. J A Py : i indi fini .
o e e AR 00 ot
SEQH3 W et Py hier 108 he A8 sed 2oeriahic sl thain mesen ssertiforh in
SEders Hass abolg. 500, M., 200ire 568488 al0sdO8RuaMEnR] 8 antibody or

embodiments, the binding affinity is less than ahout 5 I 1

POl SRR EPRESTAE BRGNP L RO RGP 2 in U Pub
No 20000 k68496 atide: Ivinidbig liflindais wigont €. senfurtyrialSE&i@ DIOFGIA 1m U.S. Pub.

i o ity | .
N e i ﬁ%‘*{%wf%ﬂ’%% o
thres GBS TR, 456 FTEAEiabiip e e (RESUD NP b BLUBDE BhNo:.
2003795496, BMoehoUE BAG)PMdAReHE, 2 RIVERROTDRAGBA R0 S300
immunoglobﬁlm heavy chain (SEQ [D NO:16 in U.S. Pub. Nos. 2003/0165496, or
2004/0087777).

[0180] In some embodiments, the antibody or polypeptide specifically binds to an epitope
within residt{es 33-40 of APBj4o. In some embodiments, the antibody or polypeptide specifically
binds to an c]:a'ﬂope on AP;.40 that includes amino acid 35-40. In sore embodiments, the antibody
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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 52 binding
affinity is any of about 10 nM, about 5 nM, about | nM, about 900 pM,
about 800 pM, bout 700 pM about 600 pM, about 500 pM, about 400 pM,
or pojyperside secifipdli Piodspnanapiope B0 odbas incloBpaminb atid §6-HM, In some

emBOGH AR PN ARy QW@Q&M@M&%M BRI AONV .13 that includes

about 3OS§M about 10 pM. Instill other embodiments, the binding affini

oo BRI SRR bR RPN BUUROLS BROMRSER 4 ppfeally binds to

A%Q%&(?&@Mogipgﬁﬁa&ﬂwdm amw&mhmaz) ﬁﬂ@&dmb giﬁlﬁng the antibody
tibo S an es are knQqwn in t art a es e

or RO E A AL 8 BB P ARSI AP AL deseribed

herginti bmohmbﬁmbmm}elﬁmb@ibwmbgnmd@mmmm sthilitaljnding of

ant%/ %&/BFQR@:%Q& QPSO%E}% R d&%&@%ﬂl}( @IYLQQQ#S b' 'ang embodiments,

another antibody to the ant hese ass m%g are knowr In the art,

m%@%‘%‘?ﬂ@ﬂ@@%@ﬁ HisA & Riali e Rp4te388eBthe ability of

[e1®1kabeled 'a;m'bm@iﬂg iohiaek dhm@ﬂadmﬁé \alslerRpliaecigsisinvention may
mea ure on labels for sucr:!# etition assays are radioactjve
e DR M DERS T i R embodiments

deswémdlbaltywmﬁ&iﬂ@m@&m sﬁﬁaemmiacﬁdreﬁﬁd@oyypepaﬂnmuﬁtgeanwimdn to AB;.
40, S@‘{% AR89 ‘Eﬁﬁ peasdisal 1@8%%&‘6% “g BEQVHE5GRUBINRR. 75 81(4 and about

antibodies or polypeptides may b ministered to an animal

0.180i8 A‘lﬁh@rﬁ%’% slnp%ms@apo%ﬁ@as%hw&%@amw 2ol by gbout 5 pM,
abliS e 0SAADKROTHV, Ei@rRoBHOWING 48NN Easies, ﬂﬁkﬂ%@ﬁcmw% one

R G T PO LA o mens, o

birklingwaffimithésdesatidnabsurifoaMn edbemmmb&)@mple PGFWIA0 pM, about 800 pM,
. ab@&%&é@?@@ow H@@Wtagémt‘]idb'% Osiluf 208 12, R4addE0 0 g\%ﬁpﬂfﬂeﬁhﬁ about

al., J Neuroinflammation 1:2 Polynucleotldes vectors and

15050, [6%8%)1%8%\?&?&6303&% PReRt A8 o Morbei %%RMU%@@B%%%%&F@ pM,
abﬂ%%ﬂl@dﬂﬁﬁmﬁﬁ@wmdgmoﬁmw&ﬂ%&ﬂ%dﬂﬁ@)ﬁﬂlﬂ@ﬁﬂﬁﬁb{' xs about 10

MOk fg'”% t@ocf’o'é/xﬁg%d RinGidg At ot fhe %L“ '” xg\gn?css Sut 50 BM,

varla reglons OV\fn n I ur vecl OI’S an OSt
lessdhaprabaiy 108 pflylescibeni glb;out ¥5{} nM less than about 200 nM, less than about 250 nM,

less than abofm 500 nM, or less than about 1000 nM. In other embodiments, the binding affinity
is less than a‘é)out 5 nM. In other embodiments, the binding affinity is less than about 1 nM. In
other embodiments, the binding affinity is about 0.1 oM or about 0.07 M. In other
embodiments, the binding affinity is less than about 0.1 nM or less than about 0.07 nM, In other
embodiments, the binding affinity is from any of about 10 nM, about 5 nM, about 1 nM, about
900 pM, abmfxt 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, about 40 pM, about 30 pM, about 10 pM to any of about 2 pM, about
5 pM, about iO pM, about 15 pM, about 20 pM, or about 40 pM. In some embodiments, the
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[0186] Accordingly, the invention provides polynucleotides (or
compositions, including pharmaceutical compositions), comprising
polynucleotides encoding any of the following: (a) 53 antibody 9TL or its
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
shown in Table 3; (d) a heg&\‘g/ chain of antibody 9TL or its variants shown

bindipg FEBAICE 18795 BroM e My ARoRE SetlYriagutionlia shet SRAPMarbREt §00 PM,
bout mmmoﬁwwo%@ﬂswm Ve ine iy asul SR, EhARe00HM, about

150 1 D N T DG 3 LI RO B AR LR 000t 50 P

aboutdlilpddly=0Fus 3(a)p@1;> R m)mhm@mmhmmboannmqmmmgsafﬁmry is abowut

2 pMV%%?r{ it va\llr\ié'{ag)r(:)tﬂét shown |M$$§? (%ﬁﬁx{ ﬁ%@Rsﬂ ?ﬁ ﬁ:ﬁg y c%agl%n about

40 pMf antibody 9TL or its variants shown in Table 3; (k) three CDRs from the
{o182ight chainamchHyeehAiiRs AaBbENR RRPYYIyHeaiReOhRNIRRATYIR THe 8% USg

variants shown in Table 3; and (2) an antlbody comprising any one of (b)
descifedh BHID:. In some embodiments, the polynucleotide comprises either or

[o18310th of theop@mwmmﬂ(sthmd o SIEE) Hinbl @B thachSEQUELAE)HIN the
samc[eéigg%r ’Pgégg&gﬁ% e zm B}“E{&H r&)’é‘ﬁ% g?&éye’%ﬂ glegiides enceding

ant| ng ant| frag T po(fypept es
wmm@miﬁmh@r@rbmém ak mﬂ%m@boéh @aﬁbwmemwmgmmm% in the

th I 1E%Hﬁﬁ%ﬁﬁiﬁw?ﬁﬁt9¥ﬂ§%ﬁﬁsom§%i%
e. ar n.an € Invenuon provides compositions
antibadign ‘ﬁsbkf’f?ﬁé’r @m&%ﬁi%iﬁéa%% 155 45 FRTERTY: PR tdabels for such

compokinuclaatidas=ohttheatixeritins in somsedatipbdiments, the composition

[01850MPISES AR é?%ﬁe@o%&?ﬁem e %Q&ﬁe&})ﬁ%‘ e BoNge eheoding s,

TL antlbody as descri er embodiment, the compaosition

eﬁcmrmm@mgww%ﬁdmmﬁéwb%wﬁ@é iBreeving cognition.
For &ahpidnemantird iesiRrrRE s 8 aastinRttrieie i RSl HABE Alzhcimer's

bod; ts, th ith oth of th
Pt B, BTG CURANTITED AR A PSR RO Bgreciyine
admmm&a@md@@@ﬁnnm@ﬂtmdﬂzﬁnbpmnj&mﬂdﬂmmpb@mﬂmsMymﬂmecogmnon

and ESSRGARRIRIAL0189) I ANRIRRE A gdeetésisd' ﬂxﬁg ékhqér mn e art and

method of making any of the pol nueleo descr rein. 0190
W&‘n‘&&é@?ﬂdé‘e‘%@mal@% @aﬁﬂ@ AR e ERedsard: safsyew‘m'l 23:3745-

375 BROOMIaHes.Rt K1 PraserdiiveRiabPoluoeoiides may be

single-stranded (coding or antisense) or double-

Polynucl eoz‘ieiz’es, vectors and host cells

jo185] The invention also provides isolated polynucleotides encoding the antibodies and
polypeptides;of the invention (including an antibody comprising the polypeptide sequences of the
light chain and heavy chain variable regions shown in Figure 1), and vectors and host celis
comprising tﬁ:e polynucieotide.

{0186] Accordingly, the invention provides polynucieotides (or compositions, including

phmmaceutiéal compositions), comprising polynucleotides encoding any of the following: {a)
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stranded, and may be DNA (genomic, cDNA or synthetic) or RNA

molecules. RNA molecules include HhNRNA molecules, which contain

introns and correspond to a DNA molecule in a one- 54 to-one manner,

and mRNA molecules, which do not contain introns. Additional coding or

non- coding sequences may, but need not, be present within a

polynucleotide of the present invention, and a polynubleotide may, but
antipedy 13t O &divikeants siben inclebldds (hhe foasupp ortamegienals anfdad 9TL or its

vaﬁ%ﬁbf&b%lﬁ%@i%si%}’é@ E‘R&ﬁ%@ﬁ?&"&ﬁ@&’&@?ﬁ i %ﬂi&ﬂ?&%%%srabze 3 a

sequence that encodes an antibody or a poftion thereof) or may comprise

beayy,chain plsnEheRya g 98 He & arianty shevabindBablerfifed orspamaneasible region(s)
O enorbaculy of he Encader pommerliG & not b T () one
imm ivity 0 encoded polype isn minished, relative to .
o e U OHBLIE OF 8 LGS0 G P LR U ofSdE AP shov i
Tabih & et 6T Bbiypoptitehsasy ojeivarbliytibedystBssin) GPRdsClibRdiediginchain of
AVZTT _ ihit at 0 % i re. preferably at.
oo gk Mo e e Lt (8 Gl o MRS B R R ooy
9ﬂa%k§wﬁ&éféﬁ>ﬁ’a§”§wj¥ﬁb’é 4D dhies §d2Rs Framy ahemooshein afpetitedy 9TL or its
varidi§@RbwOEIREIE WO RY RO &0 RRIRARULR SR BRECE B 88I 42 heavy
be "identic I"d he sequence of nucl,e(égtjladq? or arrrwo acids in the two_
chai 8BRS Ys Tie ThAe NEIS ARGREL  or™ a0 ARG G RSBt ERfRRFisige any one
of (gesunbge| bvsoBonpesimsiiet e pnipwecketiencasdve dypicafijoth of the
poiﬁﬁ{é%ﬁgg§¥iﬁ%%r§%% SRILSIGASLY RS feorpparison window to

identify and compare local regions of sequence similarity. A "comparison

[02§7hdow" 48 sRBsEamsct dhsrivsRiogauRTisRssrhmatieridnsenpoiing any of the
antiBOOiHg AL Eag KiIRNBoaS FRBMAD AlaGIH A 8:t01aRe: 8 BeiBin it antibodies

. .sequen be compared reference sequence of the same number
e o R AR TR e B OLLra S o, Ry procedures
knofg §8thestimal alignment of sequences for comparison may be

[e18@nductedyising dhe,MegaliohPEaaram iing !xﬁﬁﬁ&gﬁ'ggsw&c% X aﬁannaeeuﬁcal

bioinformatics software (DNASTAR, Inc., Madison, WI), using

composiiitate FOmMARENRIIRART B BekRkatira o IbhREmEsen ditoge embodiments, the
contlestithaehinibe ol ewpngsrieiesaesoRoibl MIBnGEEMREAmedRlahe 9TL

. jonary.change.in proteins - rices for detecting distant )
oS R, B S MR P o S et g ap oresion
VECRIreRMIMESINR DRI Abidic ah REbunreh Hdhe detiiariiad espoigioni @Cdviekibed

herén.sﬁpﬁlil JRP e adinRnld QAR dombaSHol ARGARRERRER G AlIgRment
and Phylogenes pp. 626-645 Methods in Enz mology:vol. 183, Academic

polyspeleotifies skown i 55 R Mitygitnd $58 BRI HAr Fxpragsion ggdors, and
adnGAGISiGnT 1 pdiyhnd)ddydsomiYsitiots Mg RFWr E98RH-BARRS 4:11-17;

[Olé?binsoén InEazl?dﬂler aspect, the invention provides a method of making any of the
polynucleetiées- described herein.

[0190] Polynucleotides complementary to any such sequences are also encompassed by
the present irivention. Polynucleotides may be single-stranded (coding or antisense) or double-
stranded, and may be DN A {(genomic, cDNA or synthetic) or RNA molecules. RNA molecules
include HnRNA molecules, which contain introns and correspond to a DNA molecule in a one-
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1971, Comb.Tbeor. 11:105; Santou, N., lies, M., 1987, Mol. Biol. Evol.

4:406-425; Sneath, P.H.A. and Sokal, R.R., 1973, Numerical 'Taxonomy

the Principles and Practice of Numerical 55 Taxonomy, Freeman Press,

San Francisco, CA; Wilbur, W.I. and Lipman, D.3., 1983, Proc. Natl.

Acad. Sci. USA 80:726-730. [0194] Preferably, the "percentage of

sequence identity" is determined by comparing two optimally aligned
to-onseaaariTesnd veR N Avineleonist.cohapiads ontshatdisdet2osp ostdihmalnstismor non-

codiHpSseRRLHAR RRIN 9@%%%%%&@%&@9%%@%9%9@# REBR present invention,

comparison window may comprise  additions or deletions (i.e. gaps) of 20

and p pplEnclofidemag Bihsehnes b dinksd By atbermoesulesmd/ ersBppAp patgrials.
[018tg] the refepeepsnuanaes (wieidoasiet2qRRESE addiionfSénous sequence
i tdelegonaslz fo&bo timal aIL%nm nt of the two s&?‘uences. T,het;é?rcggt%gge is

. Sg%ufgtedagy é’e?’e‘r}ﬁl‘rﬁ%g e numoer %’%89 IBHES W tHEERAfLaence-
Polymucleit dcidrbasesnrinminoaricnesibtissuwionsy sddibotls, debdgivenead/doinsertions

such/ L RS AMReLf MRichad RRsitien gsg%&i&i@@etﬂ%&ﬁﬂﬁﬁ{i&{eﬁj AEREH 16 a native

. positions by the total humber of positions in the reference sequence (i.e.

immyRotRRsHERRSen S REBR AR MBSV ff (herperded polypeptide may

gena[engefat;a@?smb bmuim_ : 5;]63« [OILﬂ&hvgfem [pyiali0aQBast about 70% identity,
alterpatively, be sybs amologous to a native gene, or a portion

o PR T R T R AL TR S Eeh e e iy o

© polynyblédiixingeqnetier thrd dacatel e statige nbtbnditions toraamatheralfl occurring

A Seqlst%{;bC? ' ' iho Ao ical®
mlds?gquence). [O: %%?l%%l%%g &Eg\%%%ﬁégéﬁi%giﬁi%nc ue Ezca} it the
sequsass SERNSIH s ST A IXInSBE P segusnEss is hameDibsn plieesd for
maxiRicisiGRindOkeHREfobaiie 1 e Dighiariolavireyashingtndce st

g%: fog%o m%l)utggmwith ea&g of 2Xﬂ-0.ssg§] t;:;mch.ZX SSC Cocretaining Oi % i
PG EPIEPE I NY SOBP ARG R YRR SHNGEft SEREATSREVBPIpyfp 1dentily an
compaindesatsegionsiviciequenee shutaribatA(tyenmeiisptowindnic "stsewglthani, refers to a

iR JEENRAERERO0 VRNt IRE SXBMPIR QN 504 56 i
seg,Iléhloride3/0.0015 I\ﬁ sodium citrat%/O.l% gﬁ%ium c?odecéylgé%ggig{) a%%%jg;n(g()}’ -

Whigh f1eRp gt hyb PRIERATEN ‘& HETSHER i skme iR tens AT egntiguous
positivanyiier, thd 626 feduefosnamigenidlly giikedovine serum albumin/0.1 %
icoll/0.1 %o lyviny| mli(%one/SOm sodium phosphate buffer at,pH

o1 i 7 e B R R i ine e
MegahignyoRoys b thrdnsite B& SERhipharkiatts 0:06 SHJARA AR:de), Madison,
wipAshihisadivmrphasrhatei{ R & 8 SrkdssAiva - RVIRPAGSRNAIR R described in

Denhardt's solution, sonicated salmon
the following references: Dayhoff, M.O. (1978) A model of evolutionary change in proteing - -
Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of Protein Sequence
7 and Strucwré;, National Biomedical Reseaxrch Foundation, Washingtor DC Vol. 5, Suppl. 3, pp.
345-358; Hein J., 1990, Unified Approach to Alignment and Phylogenes pp. 626-645 Methods in
Enzymologyzvol. 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M,,
1989, CABIOS 5:151-153; Myers, E.W. and Muller W., 1988, CABIOS 4:11-17; Robinson, ED.,
1971, Comb.; Theor. 11:105; Santou, N,, Nes, M., 1987, Mol. Biol. Evol. 4:406-425; Sneath,

P.H.A. and S}okal, R.R., 1973, Numerical Taxonomy the Principles and Practice of Numerical
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sperm DNA (50 g/ml), 0.1 % SDS, and 10% dextran sulfate at 42C, with

washes at 42C in 02 x SSC (sodium chloride/sodium citrate) and 50%

formamide at 55C, followed by a high 56 stringency wash consisting of 0.1

X SSC containing EDTA at 55C. The skilled artisan will recognize how to

adjust the temperature, ionic strength, etc. as necessary to accommodate

factors such as probe length and the like. [0198] It will be appreciated b
Taxengmy ofrerairfaRyeskiftan franeiscmstAadvalbes if-5f ihd LdemeRekhdy b‘?f%egm Natl.
Acafengtigende; thers@re many nucleotide sequences that encode a

olypeptide as described herein. Some of th se,?qjyn cleotide gear )

193K imal WBFFIGTBRN 10 ESFRTEHEES AL S DR " RSB RALDY Comparing fwo

optiflane thiplesisenotynticieatisedndwt vhrpsiperiowiibae kess2it meitiens, wherein the
' ? ifical ' ' E .
port%’cisfx:?etes grfﬁ?? ceficaly &%gﬁg%@ g%%égge Pr{ we %}%gs%%%n%@?f ay comprise

a e genes co t ynucleotide sequences provide
additionsi nraieletions il theapsd pe2Binersspt@sdest. wvalhyiorioAfansscams or 10 to 12 percent,

as cHRGRAANG S JaeRAD AAR RULIAH AT 8L IE RHPRSIIMALR Y @LeRASns) for
such as.deletigns, additions and/gr substitutions of nucleotides. The

optipad Aliggme N%ﬁﬁrﬁ&"b‘f%‘iéﬁ?"?ﬁaﬁ BETRSERETE RalsElal L RE AKicORiRing the pumber
of pekifinstinvhidielesi destchienigdeitifierd bateg atantiasccia clsiipsasc{arcin dsth.

hybridizatian,. amplification and/qr Se. uence iSO -
e & S e T P ot e e S BBP U thoned positons by
the thalmicabeyefihesiions scSimpifrasnanesietse o CRe Madwdsisdandmeliplying the

resHOWNUGIRRUAS SYRINLsLR B8 Mreldmavitdandhe art and need not be

described in detail herein. One of skill in the art can use the?%fzquences

0193 bvided NERMRSRERAESN AT TAF IR &5 tResERley Groaeios ks ragtive gene,
or dpbiRiGequeRgteBR0biof [Sapaprignpolystit satitessusingpesambindnidizing

ethads lyn i rsl ' seq . .
R 8 oo  nive
antibpdyo eustaplsesntaEl euIskeation and amplification, as farther

[01963CUSSedgukein «halausieatidpsnmayhedasereshin parstRiSi Y ftion of 5 X

means known in the art. Cells are transfonned by introducing an .
SSedgentus plyRicEotiadndy tiite Sy BptiRaE Shad cytds ,»égfw%%’us}ﬁ?mghﬁ
follEwWBaHNGyashele ehp et 8500 6 IMTEnttRAUCRE 0B 6XQXBI0EIS and 0.2X SSC

qlynucleotid n be maintained within the cell as a non-integrated
co 85%53 C glg%: plasmid) or integrated into the host cell genome. The
[6188]ynuclectictessbrersiplifibigidastbiedeul atedifiom’ the Tigh selbgyneetopdigions” are

mo%ﬁégﬁ‘g&%ﬂ'&@o{b Toﬂﬁ,-é Shd %&ﬂ‘%ﬁﬁé&ftﬁ% &H@%&ﬁ%‘%&ﬁ example 0.015 M
y, PCR allows reproduction of DNA sequences. P
sodiggheidrsiie & OQIS MsesdivaFitrr 4P lah aodiwedladssyliniiats w AR eNdsemploy
dﬁ@%&%&@d@ﬁﬂuﬂmﬁ%&@%ﬁﬂ% formamide, for example, 50% (v/v) formamide
with 0.1% bo%vine serum albumin/0.1% Ficoll/0.1% polyvinvipyrrolidone/50mM sodium
phosphate buiffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium citrate at 42°C; or (3)
employ SO%Zéfonnamide, 5 x S8C {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 i(50 pg/ml), 0.1% SDS, and 10% dextran suifate at 42°C, with washes at 42°Cin 0.2
x 88C (sodiﬁim chioride/sodivm citrate) and 50% formamide at 55°C, followed by a high-
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4,683,202, as well as PCR: The Polymerase Chain Reaction, Mullis et al.
eds., Birkauswer Press, Boston (1994). 57 [0202] : RNA can be obtained
by 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
_skill in the art, as set forth in Sambrook et al., (1989), for example. [0203]
stringepebedl ARSI L I P b ewpisine b Acortiing Thsshilledrertisan will

recol@fRNINER Ajub0dt Renpeinciesidrrem @1k SRl M BREREAPRIRBCEBAIRISIe factors
available in the art. While the cloning vector selected may vary according

) I
such 4 REPRS P88 APHAR%EEF Lo be used, useful cloning vectors will generally
_[0198ve the abilily Yo applecapditapahosayinodinass skillinolik: tatgkities a result of the
articular..restrictio I s for a marker .
e B L S et o

desasiberhiteainin Some ofi thassiaeluritioaiideribeayimisemathgmelory te the @ ietide

R IR (afive RBR . SHoreaRILLS slorhiRIbRRe MBSV ANPAS REREZEnces in cod
o pMB9, C-C}iEl ‘E’céég% RP4, phﬁg;%ﬁd/& and _shuttlg%}aoctors suchas o ooon

USRS RO RRRISA A Rl a R e ST VR ARy KBt sl st enes
wﬁpﬁﬁz@mpehﬁi'aklveﬁmmam%&maﬂmaﬂateg&m aﬁdc@vitfme Mresent
invd G Eff&&g%?e'%&léé:%%%%@s% rﬂ‘e%ré}f'&’a"i‘éeaz'i%%ﬁ"a%%' chabnucleatide. o mutations,
constructs that contain a polynuc eotide accordlng to t?ne invention. ﬁ]ls
suchraprelgtipes afditignemsiton Slbstirtinnsebruciegidesh | Ehin el ing ng@NeA and protein

mayS iﬂﬁ%&% ﬁ&%&%@%@ﬁﬂﬁﬁﬁﬂé@r M&ﬁ&.h@sﬁa@%%%%'e% using standard
Suitable expressiqn, vectors include but are not limited to plasmids, viral

techaNES {SHAR AP A0y ATOLESAAR AR/ AHRRRSE SIS, SUTRRT GRS s,
[61%8ismids, ahd miprecsniiaostdiisindistiosesh e PitandbliegtibanNeal\Wathe sis,

2. 0 t llv.ingl u not limit .
ree e A e BBt Weflhno v i
the afpdtiend: s &cotersoRsd Ariiial derses; Supabrkilldn derivtisrareoiestimgnees
pro (RN Q8IS SHER BEnRHRFBRITSN £ BARGSIS 8 BRIt NSk IOK A XYURRAIN
oze‘&f" tragsé%trlor‘g, one or mo%‘ trapslational c%[égrollmgge ements are ails%d
(0208, aly rel O REPEH PSS RRARBTRE BTtk 15 STEEnRL FSHS misivmirieotide
co@t@u@d@@bﬁ saptons: c@@zwpimwmmmmawmgnmmmmmm can be
intrOhBIATERS SRhAednredused iR Rask %%%Hﬁ&%n?faﬁfﬂ}mg?ﬁfs%ssed herein.

appropriate means, including electroporation, transfection employing

Polyapeiepiidss Briddeiasigrihpthiostrelle e anm BrRASIRaRS Dixrrgedelnasr
trani@fhehe 8 SHARGEsmAZIC ERBERIGR pdaTiRssd et alirefastian; anddpiaation

.g., where the vector is an , , .
i‘rangegtwn, -mating or e{ectmporatjon. Once infrodueed, the exogenous polynucleotide can be

maintained Wzﬂnn the cell as a non-integrated vector (such as & plasmid) or integrated inio the
host cell gcne:_)me. The polynucieotide so amplified can be isclated from the host cell by methods
well known within the art. See, e.g., Sambrook et al, (1989),

[6201] ﬁdtemaﬁ{fely, PCR allows reproduction of DNA sequences. PCR technology is
well known i?n 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).
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infectious agent such as vaccinia virus). The choice of introducing vectors
or polynucleotides will often depend on features of the host cell. 58
102061 The invention also provides host cells comprising any of the
polynucleotides described herein. Any host cells capable of
over-expressing heterologous DNAs can be used for the purpose of

isolating the genes encading the antibody, polypeptide or protein of
16203} ierest. RDW: frAibRgbtataeA P&%%ﬁﬁl&Mﬂééwm&étbu@%t and
insertifgitRdrio E@ﬁaﬂﬁeﬂaﬁbl t 8t Wﬂ&lﬂ@bﬁlﬁ@iaﬁf&a %@}Eﬁbﬁj}f%i&eﬂwﬁ%h to
87/0 , Suitable non-mammalian, hqst c include, prokaryaqtes (suc
R e B R L0h MO S ER A SO o s
foﬂhl&cﬁ&p%dﬁa@ély(lﬂ@hwmﬂmh:xprgss the eDNAs at a level of about 5
{020§(f|d h'gh%(uim'@clgﬁﬁfgﬁm&}&@!ge ' SFLLEBR i%%) S fs?a@?al}(d ch?uld ues, or

higher than that of the corresponding endogenous antibody or protein o
may prériegiert BREsedtes wabmssf clipingyrsoniryaitblsdstteens. fifile the cloning

vectGRREbRdRIgiRGriC:ABiAR 15 B ecieddniRBnil YIRS HAGRIA fellors
.y Qvere ' resvselr;légl;e ggg aqtlboﬁ_)é%gg%otem of interest can be identified. |

Wil B5ag 388 B0 'R aF OB LA AIRE ATeRdaresPaEtisnly

restrictipaicadosticdetse, fudatianaj026 lgéuet fack Aifkenvihin viindutedGniesiaiang clones

b | ' r ce or.absence of

contpE e VERY SUaRSE BB ORI MFERIERIIARE ' Sucis

pUCAHBBwRsEPiieEtiRPE et ad dih gemivattrrssaxn tmeld i 8. alvist, ColE1,

pCRARIPG fHASHTIN BS) BRdERans (siep asHPal EB@@ IHRPAEACIPRANGE Rany other
ionx%et%(étth_rsl O&gr&grql% |n%olves contal%mg_lﬁ |olog|cal sample with an

COnRREE R des&rne AT ARPSTSRL YERRE SeF R AR A RIS ReBE-snd

- Inviteggemlex between A(31.40 and an antibody (e.g., 9TL) which binds

ecifica ' lex.can be.in vitro or: .
e e S s e

2 PolTUFRRARG S TROTEBIP tedRYTINg- | Vi Eplins Siahvimerreasioreyrasoromast be

rephEaIe ol HR208] Ay &ifrrariplyoafel 00w il RHEEAS Ha P ERY I somal DNA.
tection, including, b limited tB [ antibady that

. but no mmunagassay, usin ¢
R e D S
aden(RiniBy) admivweaistdaspays(RINY dAndeh ediiiandduenptisriahassay ) isclosed
- in PAEPRBROARA RRIYRRPEGD48. ROANS RGN rﬁ%é?ﬁ@%ﬁi adMRPDE not

embodiments, the antibody is detectably labeled. er enibodiments are

O GRS SAFCSUERGRR) RS S0 MBI apRicaions ne or more
markeolyfaepiclénlsit thasonpidion oardlinisaenienRedeiestiPtmoters, enhancers and

terminator). F or expression {i.e., translation), one or more translational controlling elements are
also usually required, such as ribosome binding sites, translation initiation sites, and stop codons,
[6205) The vectors containing the polynucleotides of interest can be introduced into the
“host cell by any of a number of appropriate means, including electroporation, transfection
employing céicium chloride, rubidium chioride, calcium phosphate, DEAE-dextran, or other
substances; Iﬁxicroprﬁjectile bombardment; lipofection; and infection (2.g., where the vector is an
infectious agient such as vaccinia virus). The éhoice of introducing vectors or polynucieotides

will often depend on features of the host cell.
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diagnosis and monitoring of a disease, condition, or disorder associated
with altered or aberrant 59 AP or DAPP expression, such as Alzheimer's
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 AO expression with
an antibody or polypeptide of the invention and determining whether the

[0206bye| of AT ABVERdERIFERIAMideshesi el sPEPRBRg s S ths el rpegleatides

desci{BbeESEDOMNNRRES oIS IAVAINIBNRERULREIIEE RIS FOEBREPRSA SRR ARHRYA for
a specimen gsa%ple% of an wg;l!t\g ual and determining level of AP140

the Pw&sg BRETE2 1D BRE RS E %&&ﬁaﬂ&w HBHBHRIRAY Wisrest. Non-

limitiﬂ@ekedlpi&ﬁnﬂxdamaﬁhdﬂmmm inbhdditg hot iaithtniseTian, HeiQiSeO TEED cells.

see dIHOEBICBIIRREIR AN WS HOKS £ATNIE SO Ale Jabls: Melhate Rl
conjugating labels to an antibody are Known In the art. In other

prokaspebrsdiidms &f a9é Ve rubi/ishaiidortiest Ghehasrly eatkysen & raiseor K

- lactisRORIeE BN HCHREESANCESRRLSRL SBR RS 1S TeREE UBIRG S”‘ﬁgﬂ%ﬁcr, more
antibody which binds to the antibadies of the invention. 10211] . The

prefezahiy dAHOJP BReT UL IRCRSEFHTEN h2), Bl e farnimaiff Biscresaeading
endogesthednitbely as porspaiiivedindingaaasays iditest aslikirsireaiingadmeh cells
assays,and i oprecipitation assays. Zola, Mo al. Antibodies: A .
o e T A R G LS ine
the antibisbdiepraielp afdoterestisudbrotdmuidied diagnostic assays, such as in vivo
imaging. Generally, the antibody is labeled with a radionuclide (such as
. 111In999Tc 14C 1311 1251, or 311) so that the cells or tissue of interest
Diagnasfip a5 HizEu 455y rrfiarts G stiapfiyibodis] Mg impsiydndse or
Jfuncted®o be used as staining reagent in pathology, following techniques well
own in the ar. 141 Anti-AP antibodies having impaited effector .
20 on A 2L s A e s A A R Ry
deteos fjavessnesRIGbeIGRRbBed. With BRI . JsBuentagvibrogrests akamsily to 9TL

or arifiBANRERLB ML JIRE2SEEAG Sl s PRSTLIRREERAhAL RIS Yinding
z:gjmmlstratl n of a monoclonal ’I%?ntl-A[S antibody results in a rapid )
embg; %&§éﬁﬁ°§|§%¥ﬁ§%ﬁé“ﬁ?ﬁ% HRETPEG RN o R TR RS, TRiYys contacting 2

biologiesbiatmglamitithamytoibolby kemibre dl e deip pbaciinds sconfl; G saktHo eddatitem of a
i 295:2264-226 0 e diments. an apti-A(

comb eI S ep e (e ortd SAINE SRR i oe

formgtiep| eI ygoupittecptiavdrmebigize, Wheresy “detdeiiveiseused herein

inchidAsiailv i WigRieaRERBRNEAARHSY InNabelii AR ANWRIAS WHRRIRMRence 1o
subject, These methods may be used to monitor effectiveness of the
a confialyent and disease stage and to

[6208] . Any of a variety of known methods can be used for detection, including, but not
limited to, ixr;munoassay, using antibody that binds the polypeptide, e.g. by enzyme-linked
innnuncsorbr_};nt assay (ELISA), radioimmunoassay (RIA) and the like; and functional assay for
the encoded ézolypeptide, e.g. binding activity or enzymatic assay. In some embodiments, the
antibody is déetectably labeled. Other embodiments are known in the art and described herein.
[0209] : Antibodies and polypéptides of the invention can be used in the detection,

diagnosis and monitoring of a disease, condition, or disorder associated with altered or aberrant
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60 determine future dosing and frequency. Antibodies having impaired
effector function may have a better safety profile and provide advantage
for these diagnostic uses. Methods of using anti-Af antibody for
therapeutic purposes (0215] The antibodies (including polypeptides),
polynucleotides, and pharmaceutical compositions described herein can
be used in methods for treating, preventing and inhibiting the

AB erRATS: el eHshasd ishaimers dissesbyrdlidorens sepinsitiorThs, in some

& mmﬁu BenREatLR Ao dERY Qgscg,%gg inister
.n;.th m effe tle?amo%§%gﬁgody that sp? |caﬁnegi3"%’f% of an
ey 83@5‘{3}’6‘?5ﬂ‘ﬂ@ﬁ&&%ﬁ?ﬁ&“&&?m@m@ﬁbwm@m@ or polypeptide

of mdumdmnmﬂemﬁgm%uﬂmm lmb ; HEGOL RGN control or
antipo WNIC. Yy 0INAs to prion proteln or

com%%%}a%; %g?ormpof grl%r? IBrgéln a‘ﬁtﬁ%@ﬁﬁ‘ﬁ%@ﬁ“@ﬁﬁﬁfﬁ?ﬂf&%%ﬁw

contpging ﬁﬁﬁ%t@@d(im@b]ﬁm ﬁﬂlwhadﬂdmmﬁlﬁ%mw@ﬁ%% eRpraain.

02108 Prion ¢ S uc ed., .
102 ‘ZJ?%% rﬁiﬁf}l eg%@}%ﬁﬁﬁ %ﬁrg ﬁ% in angellnagsvf\@paﬁe gt moiety
incl w b?ﬂfﬂ?ﬁﬁs@f@&%@ré labbls amtbvaprop hytyoic shstfate

tabelhehdpibuds Gnﬂeﬁm@m@fiaﬁk'm hﬁﬂﬂ,@@aﬁ KRR InTRe &9“@9&?& embodiment
ofth(gqg{;ggmg %gbg) tde ‘y cleotides, (ﬂ? harmaceutical
ESERGAtioR e nelle &8¢ it Rrexsmfg thereof can be

COI’T]pOSItIOI’lS escrlbe erel

detepiedsiniyleiredehwmtivody m@cuéum@mmeammé sodisgiage and
p219ther disggs APP expres jon, 0

accumulation or deposit of O peptide

methpd, Sch 85\ Cpefity nding %MﬁéctraaMrmsM@emmmmmt
immeleopextidtarittasegnitizeldMaRisonsat, &ﬁﬁsb&?ésamquw% 147-
158 Y@ﬁ@%@é’sgl g?—?jﬁ—l used by deposit of AP peptide in blood vessels ésu

as stroke an A-D). Such methods comprise administering the

[021§}mbod,égherwbg@mgy}mimynumudEerdm@mﬁﬁaﬁﬁw célch as in vwo
imaghREN RSNy Qb a-SHRIRCLs 1R AGHS BRRIGATRNS, PhArNaseUtieal iy s

or }&?m o?ﬁ% or medlcaments are administered to a patient su’scep‘tlb é

& %%{tfﬁéﬂeo‘f misTRShERLy e dnsalized wsinstiepnecssistogmety.
EGZI%Esease)Tﬁnmamdy mb:gudfioiattedelisisiaiReaeseauas Hatdisky lesaen:Lie

tcch:ﬂ&ﬂ&r@éﬂ%gﬁléﬂ%% Qutset of the disease, including biochemical,
e

histological and/or behavioral symptoms of the disease, its complications

0214 mterﬁﬁﬁéﬁeﬁﬁﬁmﬁwmwmmmdm“@m |ﬂﬁm@ﬂ¢“ﬂng
e e T
progesalsea Syetﬁ%agﬂ% ?ﬂcgti?sease stage. I as been reported that peripheral administration of
a monoc]onal anti-Ap antibody results in a rapid increase in plasma AP and the magnitude of this
increase is h:ghly correlated with amyloid burden in the hippocampus and cortex. DeMattos et
al., Science 295:2264-2267 (2002). In some embodiments, an anti-Ap antibody having impaired
effector funcﬁon is administered to a subject, and level of AB in the plasma is measured, whereby
an increase m plasma AP indicates presence and/or Jevel of brain amyloid burden in the subject.

These meﬂmgis may be used to monitor effectiveness of the treatment and disease stage and to



sufficient to cure, or at least partially arrest, the symptoms of the disease

(biochemical, histological and/or behavioral), including its complications

and intermediate pathological phenotypes in development of the disease.

[02171 The invention also provides a method of delaying development of

a symptom associated with Alzheimer's disease (or other AD-associated

disease) in a subject comprising administering an effective dosage of a
deteRhRK TRGRLESANE afdRsition ¢omaiisife cHadntbegyired PEYRSFIAS N Hay have a
be %ol ucleotide dcfscribﬁsd heretian t(% th& suhject. %Xmlptoms associated with

o FHER P e AR BT ﬁ&gg%ug%cﬂrhrﬁﬁ% BB Ralities of memory,
problem solving, language, calculation, visuospatial perception, judgment,

[of, {0 This i ' ' thods of inhibiti
e A Y R AR o AP accumulation n

10218ksubject Eomastibndien Grvivilingpr) yRantidens vel gosdewidesy hed phrseagentical
compRERABIHOR SN BUSIRGL ANRRBE HymRROIY IBPYERIRY AreriMvCIeatidRibiting the

described herein described herein to the subject. Inisome empodiments,

develRPURN Rfia DSE R e T RHL S AR TGP SRR 001 /4 Biigdn in the brain of a
subjesnbDermeritadtverapagtoadminiguaspretin tobjecrabefievtscdtature of tdhmitibody

subject i odi : . lation is in the circulatar
e e AT, 4ol e B SRS A e
antibedyictrigramm fsianplsidusimneirod ehicsty fondiowidtprsraade mssibady which
speéfﬁihmgg %%ﬁﬁ_@;@@ﬁl@ﬁg%@&@ﬂ fiRcHy &Qﬂ%ﬁcﬁé@ aRf %@Wmffecmr

composition comprising an antibody, a polypeptide, or a polynucleotide

P .
function ek he ASTATSEEhS BaBRLt i 96%@%%%%%@%’8%%?@“‘ of Prion
diseplesjumaatbadythvdibhaipecifitiadistinigob ynscigie empbaiimeytaicthin) or aggregated

oI R AOLES A L DE AR AT R AR, O LIS SURIES LA, QlRer
forngelm _?ll‘;ngnts; the Ag{gccurﬁqﬁat?on IS in Lﬁ‘ne CEI’I:CUF:‘SltOFy Systeng %%tghiem for
progiuins e Fod' oD thrppSUHodsABReRTSS Radkinges hdienstis of removing or
{ozmgaring amd @iﬁi@%ﬁd@ﬁwﬁmﬁgrﬁ@p@ﬁﬁ&m}; |§$®Hﬂﬁl@§&&i®£ﬁ%ﬁmﬂ{£§mﬁicﬁ
administering.an, effective dose of a rmagceutical composition .. ., ..

cor TR AGPE O o 5 LB LP S0 RO R i ibiing e
devhlepenrtoofhelshibieat s disesnersithotiilisertss thcitydoidthldguabifienfAPP
explBG0FR N QLINEIHRIG G 250038 &9%5}%%9 ?&ﬁe&'ﬂ%w{ﬂigdmﬁg%@&@i@ed

__In the cerebral vasculature of the subject. In other embodiments, the A3~
disegeptiinEHelian RO WRIAEYEREURRIryRipsrarh drante.quplcafpnst Aemenfis. mild cognitive
impAMABHO B-AB R RIRYISRE MBIHAGS Clatealde thSofder RERIADINGBISRWE AP Sébtide in
blo?ég%%%&# Igslbltﬁ%%m #a)’,nag#é@gw /T—g)?c &Jcrigl lflxlla % sogo'?\nl%r%%% Crllem!lgtgring the
antibodies, p@lypeptides, or polynuclectides, or a pharmaceutical composition to the subject. In
prophylactic fappiicaﬁons, pharmaceutical compositions or medicaments are administered to a
patient suscej:ﬁbie 1o, or otherwise at risk of, Alzheimer's disease {or other AB-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
deveiopment% of the disease._ in therapeutic applications, compositions or medicaments are

administered'to a patient suspected of, or already suffering from such a disease in amount

61



inhibiting and/or reducing toxic effects of A[3 peptide in a tissue (such as
brain) in a subject comprising administering an effective dose of a
pharmaceutical composition comprising an antibody, a polypeptide, or a
polynucleotide described herein to the subject. A[3 polypeptide may be in
soluble, oligomeric, or deposited form. Oligomeric form of AP may be
composed of 2-50 AP polypeptides, which can be a mixture of full length
sufficiegt imepte sy ﬁémﬂ@ﬁr&h@mﬁyﬂmmwfmm(m@@mﬁm

histBRIBIGE 8ndR2 22haWsHANY RIMIGIHRI 50 QHRKIAGE THEIRR SR SHBIRIR ilological
ition or reversing cognijtive decline associated with diseases

cogn
Phena BB eFYHEP IR BfdNEi8R0r A3 in a subject, such as Alzheimer's
[621il3ease, CTiw prvsingaaisn pistadizg artkibofideSaneddbainent of a symptom

harmaceutical. compeosition comprising an antibod ol tide, or a,
A e S
adnp'r@sm@g meﬁ@ﬂsﬁépmﬂﬁgwmwgmm awspsitedn witibody, a
pol Bl HeRe @l%e%&ﬁﬂ@m%%'ﬂ'n%tgﬁﬂigztt.ost?ﬁﬁﬂﬁi?%s@aated with

effective dosage of a _pharmaceutical composition comprising an antibody
Alzpcimendists iRFds 8 A8 dmihinotirpaifie i ancagat e rllentcntyive.
langubgipcaiondait, peniideatid peaispthe, dodianey campeisasoan Fc region with
ariation from a naturally occuyring Ee region, wherein the variation .
o2 T e R S B e S Yhsormtion of

amyloiibpidguca aadior ddsacevatilationiorohinsot teenreishngeduhinisistingionetietive dose
of AMIBRLVWIRPLE ARG YRR AR HZL 4k ARSISAT ARRARIIAR 05 BLAIRSIRINR

brain is associated with a number of disorders, some of which'can also _
desgribef Sezivelesaebead DEsriRdRIbRsRhisss dr SOMAGTIBRERNLTS Yor waNHeifRlques are in
the G430 5iltbesobjacnyloishioy Blngdiieieihe QR 7h] Fyhyieis asds MeccaigastieiSoulature
hat are characterized.by extracellylar deposition of . pratein fibrils, whic
o B B s e S R R Sl St S e
subjgsgociated with amyloid deposition in the periphery, there are a number of

[62897Y101d0SeR;dNnYEH6En GRAFAL RN NSRS S MHRELICRANIA M aques and/or reducing
redominates. WO,00/72876 describes a number of central ang

or SN g A ARTBIER D 4 52et FHTPRS s AR rRe an R E i dose of 2

phanteleknidwicamgostdiabiytirizingost anbudon pinptoiiieiseapeinhitiectide described
EFVOUS Thi itign is chakagterized by A-heta- .

e L B8 IS I of et 1

soregsERbrdrecnisa i s tei PoreS seindha ey aniaise as Sciakingtwitrother
emBUTHARE Uhd TS REARIAEEHES A BRIGRIBANS QEBAIGIhESubject.

[0220] This invention alsc provides methods of removing or clearing amyloid plagues
and/or AP ac%:uxnulation in a subject comprising administering an effective dose of a
phannaceuﬁéal composition comprising an antibody, & polypeptide, or a polynucleotide described
herein o the fsubjcct. In some embodiments, the amyloid plagues are in the brain of the subject. In
some embodigments, the amyloid plaques are in the cerebral vasculature of the subject. In other
embodimentsf, the AP accumulation is in the circulatory system of the subject.

[6221) . This invention also provides methods of reducing A B peptide in a tissue (such as
brain), inhibifing and/or reducing accumulation of Af peptide in a tissue (such as brain), and
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is Down's syndrome. [0227] Aberrant deposition of endostatin (a 20 kDa
C-terminal fragment of collagen XVIII) has been observed in brains of
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
. . .associated with massive cerebral amyloidosis leading to brain
mhibiEpgomeapE iR sk af Almrmneiis a t Ebraind ey hiset
compAgigPREIhHenagkanRyAR bl HRYIRISRBAIERANNhARFMAYALRR bn
.Of cystatin C éwtl cystatin Cg can be found associated with A-beta peptide
ity 3 RIS P SFER 4 i, o POp Rrpoce mey
be iistotlibk,tolijetesritine ddpetited fxagadiiysreegeitens ol i Bhppiassoiapaaliof 2-50
r Of, dimers of cystatin.C (either L6 rw tin, C), Nilsson an
A8 BRER bR b At SE R et O IR o P v any
runpgtedoteraics b thestessepeplidesariant proteins in solution and observed

qozﬁicreasem;a%&msef GiBERIRIORAN B RARMnE BEn{A0R ) LBiGh,
em. 279(3): 24236-45. §2301 Down syndrome is characterized b

Chem. 2; : /n syn - characterized by ~
cognitisE Cepiusrieepralet sHisesapRpRditithamaload depsiapb At in  subject,
sucldﬁldmiﬁiﬁfd?’@rfim.md' clirpel '@&@Jﬁiﬂ;ﬁﬁﬁﬁﬁ'gﬁweﬁe&ﬁmﬁe@fmgﬁﬁﬁa@@ﬁﬁm

enes that include amyloid precursor. protein (APP) and other.proteins
e R gl AR S R T
subjieséus. There is also aberrant expression of genes that are not linked to

(0238 DownQcys, (aene eI/ iR e omaI Rl e QMO RAP Erdvbh S isdhBes associated

.hitric_oxide synthase 3, neuronal thread protein, pro-apoptosis genes
Uerpiald fepssisak abrrPTaT S 2BiRirTing toriby bl elpreileivefinageot o
phafiturduiuhdaapssinasepHinies mitbodioliarsiieifioflldysianbic Resisioid
d apaptatic cell death .de |la Monte, S.M.,1999.. J. Neural, Transm. .,
perfE FRBRER ST BB et SR A B o Pe
reginniyath pepiptionsian saduedmesonpmfioksgioteaheneimthel vardh® results in

hnp?&i@@ﬁ?c@fﬁ[bﬁ&,%h&% '&Wﬁﬁﬁﬁ%ﬁ%ﬁ%ﬁ@%ﬁ cercbral
. posiupn O -pDela peptige-containing plagues nave alsQ been ooserve
micy M&%QM@Q&W&%H&?@%%%

{02238 localizeédatitht ABRsitich ofproadilamehit fsiteinssio duall entaxeRmber of
disordBiNsdiElor %ﬁh@%?%&%%@éé&l%‘ %‘;a‘ ”X%No% RRLSALS, Wi %8%3&93963 eto
acquired Immunodeficiency syndrome (A 8§? ere als6 Shown 10 have 64

confyEiah depolienobrupiqidtinmtanewigintike deposits (Ub-dots). Gelman,
[02B1B., and REh1KANRs re disorders that are characterized by extracellular deposition of
protein ﬁbrilé, 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 nervoius system fibril deposition predominates. WO 00/72876 describes a number of
central and p%:ripheral amyloidoses.

0226} Alzheimer’s disease is the most well-known and probably the most common
amyloid disc?se of the central nervous system. This condition is characterized by A-beta-

containing pi:aques and neurofibrillatory tangles, as summarized elsewhere, Various forms of
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42004) J. Neurovirol 10(2): 98-108. [0232] . Amyloidoma is a relatively
rare form of CNS amyloidosis, presenting in the form of an amyloid tumor,
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)

JArch Neurol. 62(3): 477-80. [0233] Multifocal white matter lesions have
senilsemEHintliti I A5Par RIS thspatian Rt deftyigreRe e ficke prplaaye formation, as
is DeRSsieyHettmEyr77 (Tyr77 FAP) variant of familial amyloid

lyneuropathy (FAP)..Lossgs, A., et al. rol. 200%5. 53(2): 55-
02 AT ORE AT L 0 o RSB R e
XVIEDhhasrheditybdertied inchathy o thd RS amatintié,spie 6|t ¢(D18@ljzeinii sreyioid-
versfl TolNBUiGh NPWOSUIG o POISHIRY 1200 75610): 4453166, e D1BC

variant form of TTR has béen also shown to lead to CNS amylbidosis in
[02281ingariad: patiant st ReasvalnifegairralsBrC SN fr ity saibiizdeasspciated
muﬁﬁ%&m@&eﬁm&ﬂfamiﬁagg@g@é@ﬁgw?&vmwzﬁm% dﬁ@aaagagigl carlzy adult life in a
ammarstram, P. et al. Biochemistry 4 : -63. 1 5
here R ] AN LR R OB A A BAEI AR PR A norml
varisespbegitakin ©6w astisot) edain fabfdrassdbRdvitisrstsisgmise asvih everponent
of ﬂgﬂ%y@%ﬁqﬁ Hﬁﬁéﬂ%@?é@?ﬂ&?o be abnormally derivatized and to form
néuronal an

glial inclusions. Alpha synuclein also forms fibrils in vitro,
[0238hding toltheveineoieramincor PaPRIFIoReN NS BETH LR DFaRpress formation of

dimé:‘g}dl(lﬂ??&i'ﬁlm CTW% & Qwaeglah_laag c,?( Mii&%&&?&‘go&ﬁ@&ﬂﬁ{éé

. . (- . =synuciein INCiusjons in_Qll enaroglia L.

et e RS T SR o RS oS o R0 B mpgins in
sohEMB clseB(6) 56828: ] RBT RRY (E thbprotamsoNiissbuilletiabri04) 1. Biol,

Cheg{oﬁ%‘dﬁﬁgéggopper-binding glycoprotein,attached to the cell
membrane of neurons and other cells, PrP amyloid accumulation is

(0238 mmoniyPawe s it Fispctaian by ArRAtiasaHgrolamdy fenpsitignagpoptotic

cellWbareatiiaeaeundadior istorhetsalibjandtang kaanckivasculaeasdyieifession of
and in.Gerstmann-Straussler- Schei disease, where parench

e e B L b B B R MR Hemutace 1,

and Fh9@chestibrikdiripcaisd weh@rbetD BvndpensClihersad alesh(PooBy*PBesion of genes

that0Re8R AL ARPRSTRNIS GEO (RuRe A Y R SRR SRR PRAIOBAMNS, nitric

variant 65 Creutzfeld-Jacob Disease). Paracrine inhibjtion of prion
oxids spaatioh B HHSAS R ATR-ERHAFIERRGO 8 o ety and LI-1 beta-
confep@ifeshrilepphgpreisidn df Wisk HShS330nTp200eaes correlates with proliferation of
dystrophic nefuritis and apoptotic cell death. de la Monte, S.M. 1999, , J. Neural Transm. Suppl.
57:1-19.
[6231] Brain deposition of amyloid plagues formed from A-beta peptideisaalso a
common pathologic feature in HIV-AIDS patients. Green, D. A., et al. (2005) AIDS 19(4): 407-
1. Simiiar}yf', deposition of A-beta peptide-containing plaques 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 wﬂh end-stage acquired immunodeficiency syndrome (AIDS) were aiso shown to have



(0238) The following table provides a summary of examples of diseases
associated with aberrant brain protein 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 Protein component(s) Alzheimer's
disease A-beta peptide wO Cystatin C Endostatin Am loidoma A-lambda

incrégbtdleaits dfeﬁm’buai' mstaibmEd dutiiie gatioyits (Wkodits o Ssliten,(BAA pid BE8@nke, K.
(20&1‘7551t #1_1% lé% SRopgiform encephalopathy PrP (variant
Jaco

Creutz sease Familial am loid of euro ath Transthyretin

[0232kiant T Zrnr®ma it patkpebticreXouppl NS Praviigesh rmsaRtiogyin the form

of MA-RAIRERNES, E@mﬂ'@lﬁ&pé@mm@ grald s tRla Y HRREDRPIRE White matter.
amyloidgsis (DIBG, Parkinson's Disease Alpha1 uclein
Prigasistman Wﬁéﬂéﬁ%@ﬁéﬁ?{ﬁ&%@ SRRRIEE B0 Sratsthel Anbdeid AL

lampdpligat Sisperdsidebdistutase () -betdaNeAd - £3( N7 Bide synthase
joz3aNeuronglieead RIRIRIN. 883 B have been observed in brain MRIs in patients
carrying the gene{s) for the transthyrefin Tyr77 (Tyr77 FAF) variant of familial amyloid
polyneuropathy (FAP). Lossos, A., et al, Bur. Neurol, 2005. 53(2): 55-9.

[0234] Familial leptomeningeal amyloidosis is associated with & genetic abnormality of
the transthyretin (TTR) variant Asp18CGly (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 to 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 Jeast some familial forms of Parkinson’s disease, where alpha-synuclein has been shown to
be abnormaﬂéy derivatized and to form neuronal and gliéi inclusions. Alpha synuclein also forms
fibrils in vi:ré, leading to the categorization of Parkinson’s disease as a brain amyloidosts.
Trojanowski,% 1.Q. and Lee, V.M. (2003) Ann NY Acad, Sci. 991: 107-110.

[6236] Alpha-synuclein inclusions in oligodendroglia characterize multiple system
atrophy (MSA). Kahle, P.M,, et al. 2002, EMBO rep. 3(6): 583-8,
[6237] PrP* is aberrant form of cellular prion protein (PrP%), a copper-binding

glycoprotein ;attached to the cell membrane of neurons and other cells, PrP amyloid accumulation
is commoniy% associated with PrP cerebral amyloid angiopathy (PrP-CAA), where the
accumu}atimé is in neurofibrillary tangles and vascular amyloid, and in Gerstmann-Straussles-
Scheinker disfease, where parenchymal amyloidosis may be present in association with
spongiform degenmaﬁon of neurofibrillary tangles. Ghetti, B., &t al. Clin. Lab. Med. (2003)
23(1): 65-85. PrP> deposition is also found in human spongiform encephalopathy (variant
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LI-i beta-converting enzyme Multiple System Atrophy .1 Alpla-syrmclein
be [0239) The methods described herein (including prophylaxis or
therapy) can accomplished 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 multiple sites. Frequency of
administration mgi be determined and adjusted over, theécours

Crontsd iy T e P S B R A R B PR AT singlscchain By
miniaftiSRetheoRiURYsHalc AR facrukiljanViel. agbdtHEs2(0Eluding

polypep nucl tldes nd pharmaceutical [
1023’s}lnventlonﬁh"’ t?@%vé P gfevkgaarlogs orm %l:lons%igmgewc§g %%gst&gawd with
aberraBC h:mxmgratmainp@kmﬁasé peoteiroompanctite fartthelznesitp Anti@dy against these
composrlijé) IGSHS eﬂ %@&K@H@@ #’Q%tﬂ&%mmm AHER A% MIBAUMARR\IBR: S6I MR rein, or

an|ne orcine, and ovine animals. The subject is preferably a
anandmsdmom g &t may not be afflicted with disease or presently show

Condr BPIOMS T the Case of ATZIeuRal sodliserags)yirtually anyone is at risk

Alzhedho lediaiEom Alzheimer's diseasgeipid or she lives longl enough.
Therefore, the present methoea’@ywtagiraministered prophylactically to
the general population withq@Ertestated for any assessment of the risk of

Amyltha swlaject patient. The preseAtiambthdititebairseful for indjviduals who

Ceretisl hawgial kmogvopgtiyetic risk of AlzHeibstr sedisdase. Such|individuals
(CAAnclude those having relatives whfé hTa Qrﬁgﬁ@ﬁé‘ed this disease, and

those whose risk is determine qu of genetic.or bigchemical
Sponmmrgnf@ﬁhﬁﬁﬁﬁtharkers of rPéf(’ toward AIzhelmer S dlsease include
(meﬁlﬁrllﬁ&mw&&% particulary o s atp h 717 and

‘n"‘"“ i-nh anrrcm W !

AID espectlvely (see Hardy (1997) Tre

h mutations
| Other
nd PS2, and

l’l/ re nf v‘lel/ are Irnn'l-r\f

Fe-mdtaten "-‘ Hre pi’e 5 i 2
Traumatic b am,,uﬁp}!ﬁ’ ! A—be 2L " |
TctH L LU|y O1 I-\LJ, IUI % Ilg@ TaSC erOS|S.
Famifigl; 5 |v?§ ey pr & ﬁrl eimer's d%; b

ently suffering ase Can be
amyloido

b}x%bx?"?ﬁ'fééééé”” characteristi AY}}HA‘ as welrasthepresence of risk
Gcrsiz‘ﬁ %&él@?géfﬂﬁi{ér T psﬁ%b‘_ Umber of diagnosti¢ tests are
diseadyal ab for identifying individuals who have AD. These include

wg@gﬁg{:gmgm of CSFtau and AlubalsysiseElevated tau and decreased
A042 levels signify the presgroghedofilde tisividisals suffering from
Alzheimer's disease can also|l$H ¢fidtgmosed by ADRDA (Alzheimer's
Disease and Related Disorder&ABséiciation) criteria. In asymptomatic

Nitric oxide synthase 3

Neuronal thread protein

P53

Bax

LI-1 beta-converting enzyme

Multiple Sysftem Aftrophy 1 Alpha-synuciein

(0239} . The methods described herein {including prophylaxis or therapy) can be
accomplishec?} by a single direct injection at a single time point or multiple time poimts to a single
or muitiple sites. Administration can also be nearly simultaneous to multiple sites. Frequency of

administration 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

of time. Treatment can 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 administering therapeutic agent to the mother or
accoslipiistiing fesitndtie§0R4 1 In Fhmptrmem acsieificd lcootimpositisie thafaamlbatons of

antitidd 9(&&%&@%&%@&3@8@ 'Bﬁiyﬁ%ieé‘{:‘éfegéﬂtf QHROLGS e AMRERHESS: of the

and/or polynuc des described herein. Ih so e 67 embodiments,
inventinioay bs APRTBBEARST [V arous Jamanesiapoand deviessifonathigpagsustained release
are K@EWROFIMents, the antibody is an antibody that specifically binds to an A(3

eptide and,comprises a constant region having impaired effector
10248} ction. %ﬁf?ﬂﬁrﬁ?’hﬁﬁﬁ%ﬁal ?ﬁﬁf Ercﬁ'i&i URA g vine,

equing mwm&efeidxwmecme,rmﬁawmamﬂmﬁ m‘efeu&hlgt & preferably a human, and may or
may RO th‘ﬁmgﬁﬁé%ﬁ a&%%%9§ e S%H GRmers,a0d %Qgr f Alzhei

's
ormulatlons are escCrl ton armaceutlca ciences, %rh

diseasgtiofiusAly @eynnarbs @msk/refcwﬁ@msﬁmg Slaheimarmfisesac T300r shellives long

enouBEMREGRrcl R SRBRGSRILE 3eHite AlRhawary:e mx&%cwg% the general
ublishing, 2000 T)(/i)lcally, an appropriate amount o

POPYIRHOT WO AR PSR &R ARTASSRETRER 0 he Tisk eothLTabisR RRtERy TR Rresent

meﬁf@dwkaﬁmﬁuisfotdﬂmmm %M@awﬁmghtﬂecsﬁhhef Rimmr 5 disease,

SucAYHR, ARG, dRXIrose %Hv'on réﬁh e '%0‘5 n%é%{ fé Olld th
%JOlIJt tO a 8 an§ mor pre erasb rom a tO a out 05¢

whops figkels éawrémﬁém@@wgtaﬁfwme@gélpmm@t h%etm markers of risk
towaﬁﬁ (RIpSEHRAbL g MAlY @@@M&gﬁ@m %ﬁ@b&@?%@ﬂ@%ﬁﬁ?&ﬂ&ﬂﬁ ethRens at position

ntibod h m ces re in the form of. shaped articles, e.g., films,
17 RS AR B PO A S HE SIS ey (sce
Hardhéi@ﬂ’?ﬂ‘mﬁenéstﬁmame ﬂﬂmﬂyﬁje Drbee :padterabfeneiemnﬂmgqusmmlf@prescmnn
ther d
gﬂﬂ%ﬁ%ﬂ%ﬁééﬁz B B R e ALY, S8 R cleross.
Indiygetroreesyyly sySierne fpmdvieheionsr |ﬁﬁ’éﬁ%ﬁqtﬁﬁ‘e§? r§%&~%ﬁ%ﬁﬁ @@aschamctmsuc
demiHtaIALSRIIaE (i RRAERI. BHiateralal ddamearalyaly an ianan, aflmber of

._intran sal) or by, methods,.such.as infus which e its
it L BB R A U S Ay ey S e
msaadﬁnmmtef@ﬁﬁyansdaﬂaﬁlﬁﬁk thysion Eéohind msmﬁjdhcwsed)lafbﬂ tisslresignify the

prespré%erre%g) 012]%‘? eﬁ%&ﬁ m%@ el '318& 4o r&x%n%sed by

44| Effective dosages and sch es for administerin
b'é%%ﬁﬁﬁ mpshRelated Disorders Association) criteria. In asymptomatic

patients, irea@xnent can begin at any age {e.g., 10, 20, 30). Usually, however, it is not necessary to
begin treatment unti] a patient reaches 40, 50, 60 or 70. Treatment typically entails multipie
dosages overga period of time. Treatment can be monitored by various ways known in the art
over time. Iﬁ the case of potential Down’s syndrome patients, treatment can begin antenatally by
administcriné therapeutic agent to the mother or shortly after birth. |

j0241] 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 administered will vary depending on, for example, the mammal

that will receive the antibody, the route of administration, the particular

type of antibody used and other drugs being administered to the

mammal. Guidance in selecting appropriate doses for antibody is found in
embadthimbtesatuiibody themtibatyt@Tlsestolantigodiesye ig. Tddkritibbokome embodiments,

o T SN0 5 B SR W
Iegmﬂllbﬁﬁm Magrekesterter fmstipapy, Haber et 68 al., eds., Raven Press,

Qq&mgtﬁy A &@ge389. A typical daily dosage of the antibody used

alone might range from about 1 pg/kg to up to 100 mg/kg of body wei
19243 more Mﬁ%ﬁ@ﬁ%{ﬁﬁ@b Bt en e bweca@&ﬁéﬁgﬁw ya

phanmamenticills-felepuibly doses Suybke tsedsanddseioforineiatbab et dSchig/én
ody weight: at | a boutl body wei tatl ast a
Remtbg%% ﬂ% mace ence 5% e c? gﬁ%?‘ﬁ#“}’gﬁmﬁlﬁ@"

welg At &t easta outt weight at &5

Eastmé\ﬁm)&%ta@d R%M@Gﬁé@@@gﬁgﬁ@%@g%%@@%&t&%@éa& :

pubmgﬂfg Besh W kPRt ARG HGHRAMA NGIANTEIESREAROME is used in
/kg body We east about 10 ug /k body Welght at least about
the %’a%@’%wwéfﬁ ?fmla?@%sgeﬂ%.&é e saline, Ringer's

solumhrﬂualséefedeablaw "ﬂmﬁs cﬁrtlessiﬁﬁ:@tu@@i-afeﬂabljaﬁgmmmmi thebout 8, and
mord AR 402N PP ILS  SlTR Al R R SSIEREL prepactions

nglop n some em O |ments more

suchaﬁﬂ@nwrm@}ﬂb@pmm smwmmmwwm@m@m whtich

ma&l%&%@?@ﬁ%ﬁﬂﬁﬁd%é@%Uﬁiﬁ%‘@?é&él&?eg&f%ﬁ% PRELRAIGS will be
(mcludmg polypepéldes) of the invention. [0246] The antibody may also be
APPSR BEY ‘rﬁBﬁﬁ&hWﬁﬁ‘BﬁéEﬁ%mamﬁﬁ@‘ijSﬂ%‘dmg

uporp Fanaseel) disd harapd uﬂmmgeaﬁsnihemuhmmﬁgf lbetdddy Mf@"edmnnstered.
joz4SPAUENtIARY, OL:€0 %%@%éﬁ%&é?ed 9%&%%&8&%9 éke pe systen:uc

.agents.. The amou ts of antibody and therapeutic ag

%mﬁmﬁn&%g@m m@%@auiﬂﬁeﬁﬁmr@ﬁim%n being
inrab@aiatvaaniine, sehadulingiang Kbt af-admin Imtmﬁuwg Wdich ensure its

Y T e —

psrfmmhmﬁmm Fechmerincpedd m;mrmn%sways) wetrkinealnitordpmiskitifelts. Intravenous

injedRi ciggj %&0248] The above principles of administration and dosage
can ed for polypeptides described herein.
10244} tlve dosages and schedules for administering the antibody may be determined

empirically, and making such determinations is within the skill in the art. Those skilied in the art
will understas;d that the dosage of antibody that must be adninistered will vary depending on, for
example, the mammal that will receive the antibody, the route of administration, the particular type
of antibody used and other drugs being administered to the tmammal. Guidance in selecting
appropriate dbses for antibody is found in the literature on therapeutic uses of antibodies, e.g.,
Handbook oijonoclonaI Antibodies, Ferrone et al., eds., Noges Publications, Park Ridge, NI,
1985, ch. 22 and pp. 303-357; Smith et al., Antibodies in Fheman 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 polypeptide in a desired cell. It is apparent that an expression vector
can be used to direct expression of the antibody. The expression vector
can be administered systemically, intraperitoneally, intravenously,
intramuscularly, subcutaneously, intrathecally, intraventricularly, orally,

ol., edpdtansn PreraiieraliprkinkPaheaiys d&fmaiypiseldpildesagmobe antibody used

a}onegﬁgmh?ngtéﬁ&aiat{@ngkgxf{@%im?@@@ftmww;ﬁa&yﬁéﬁ%&ga,
administration, INciu |ng |nj ction, ora ministration, particie gun or
depeadig R D8 LT TR NEEC0NE: R YR R R B used:

dosedf i ftasn isnnithmadmnboidy ratioht Oft degot ebsin hvag kg bimipivteipht; at least about 3

L T T R .

leastiabeap¥iiticedarhpdis moabtos eprishyta Hongkehedroei bt etlipestabout 100 ug /ke

bod AALRRE. Ok LS HaYESiIAP &@%@?%@E&x‘t‘%%aﬁ’t%@&t@ﬁ'ﬂg iighPNAeht,; at least
T

delivery techniques are described in, for example, Findeis et al., Trends

abol it ke BRayT g gty & S195% R RO IETCIP AN BiFK LR BT RRRIFIGERS at lower
dosdAd Replieqiians: @F Bigotitarfaht masfen(bAviiiiead )| GHBIGeA) it as

al., J. Bigl. Ch 9 3:621:. Wu et al., Jr. Biol. Chem. (1994)
m&%ﬁ%@rﬁ%&%&ﬁ% og.’yr\%Mad. Sci. (USA) (1990) 87:3655; Wu
(0248 al., J. Bioroohembqdionnis, 286:388: asayiinedyienep Bippaitisis Such compositions
mayC QR IR APAMNMIBRIIR, G- MIRISIR RSk oir! a8e R Ab @O0 Afibodies

. to about 200 mg.of DNA for local administration in a gene therapy

(mchidine RAlYRSBIREN NG FYAHERSSs of about 500 ng to about 50 mg, about 1
{0245y to abodhe autheaantytelag e adhbiiki &0 g, tanc-abnil ROcparidnatienitvith effective
1 Of DN | in I T .
s e B At e B cquomially o
congyaredlvei dhe ShipyEIvEs dEIRTdhorarsiicaseise Thermmaatnery aittely aap ‘
m?&gﬁa&gﬂé@a@wﬁbﬁ@mg@%&f_wdﬂ%gkf ae&S 8,%@(:5550Tﬁ§@%ndiﬁon
) :51; Kimura, Human Gene Therap :845; Con : o
bei b S AP GBS RS AR RERIAE AR C SRty b i
eack viet8iskkmdieshantinf such coding sequences can be induced_ using

{ﬂz‘gﬂdogehoﬁ'&lﬁ%ﬁﬁé‘@&%ﬂsﬂ%ﬁ@ﬁ%ﬁ@lﬂ@@#ﬁ%@@&% -%%%k%ﬂx%stgﬁysioiogica}

ding sequence tan be either constitutive or regulat
congifign pRIseRIyEienes! g GEVE RRDT Helldaran Bolhn tkllseramatigner.
[0248{PressiOTHB Aode phielfelloRRaldaanin dos@ bab 1RNBBERIYA for polypeptides
viral-hased vehicles include, but are not limited to, recombinant
des?ﬂﬁ%\?ﬁ‘iﬁ?&s (see, e.g., PCT Publication Nos. WO 90/07936; WO
[62491/03622;A@ynucieotide encoding an antibody or a polypeptide described herein may also

be used for dielivery and expression of the antibody or the polypeptide in a desired cell. Itis

apparent ﬂaaté‘an expression vector can be used to direct expression of the antibody. The
expression véctor can be administered systemically, intraperitoneally, intravenously,
inﬁ'axnuscu]a,:riy, subcutaneously, intrathecally, intraventricularly, orally, enterally, parenterally,
intranasally, ﬁennally, or by inhalation. For 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,

Semliki forest virus (ATCC VR-67; ATCC VR-1247), Ross River virus

(ATCC VR-373; ATCC VR-1246) and Venezuelan equine encephalitis

virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR-532)),
cathefenzed sApIRisttioneanditori¢al admipistraion(Qee sldllep @mirdstitafionliar with
admbidsraltQ FEkpAB40n VRSO TBES: W A6h Y W6 &4!3@8&)@@15an90 See,

9&/&]@&% taﬁgs\lgg ?L}é&g%‘iﬁ@ A%plnlstratlon of DNA linked to killed
B dBnO oS o QSRS art B 1853 BeHd Ther. (1992) 3:147 can
[0258ks0 be efplryetid{0053 jof NerapimictelivaryitiekicenmnsdpethoNs satbtide

f=1n3 ineluding, b imited tQ, polycationjc ¢ sed.

e A M, B B el
techpigys Fi5alese1ihod jm fon prampndEindeise DN ATseed solgoranimal. BRI3CHe202; Chiou
er all 18889 726/41E085) Makedy Atie ashiakvanomeh ' A
(199P§L€\% No, \7?7’:3&4’4 - PCT_Pub Igationﬁﬁoﬁg%%%%%ﬁ%%y Wi, ed.)

8&1T 70 WO SR S (RRPINE) 6314 253 6) dnd nBigbiCHeraida94) 269:542;
Zenkeertrdli fatiorNor! fusion SethTEk nGEIDby SNEs5hjaketePNALIAIEHBR. (1991)

. I . introduction methods are.descrihed in
260 S R L R R RS e « Tonge o
. aboyti Ol BaeshRut 2 hre pADY drferdetisegmisticiionria deswritediry Pr@ocol, ‘

ConBtenid ear 422 42 BT whlical S 296;
°n94/23697%"\?vo 9%%%25% g&’g*"g%%*?%}@ég‘?féﬁ\%gﬁt?{%%. ga%é"\r@cl)%ﬁ%ésﬁ*’é’%‘e‘ SHgto

abor S00riHEFM BIHH2RMA I eIPBiPC MpolPhis zan alspbkinsvdoifeindin, gene therapy
pmt&’@C-?ﬁB&dﬁ@@dﬁ@ﬁ&iﬁ@&@t%@éﬁWpﬁ&é Hekhe ﬂ@é@ﬂpﬁﬂzé}lﬁ?? can be

. provides articles of manuyfacture and kits containing materials useful for
e S VST SR s DB 0 NETE RO 5th 28 AR nomvira
origigiders s raindio i Fassocittediseps ¢ 5B dhsas RowE SYMERTEe Therapy
1998 PskiRson R Alfca ia,, mjld cognitive. impairment,
(_ Bg‘rebra-l amyloi%’ é%r?é’%y’_l ﬁﬁ?&%%@rég’% géﬁ?%%@%?&%ﬁrgfgﬂ'@m (1994)
ﬁ'l%bpﬁﬁ%‘ﬁgﬁ’ﬂfbﬁjﬁs%%.gé I8 fegPERcat b aiReHWIND) o dotsrtngielian or
heteploifyingrmeidi PRxrosatisraielonnne REHURCOMISEMA SN e of

ith a label, Suitable containers include, for example, bottles, vials, and
test 'tubes..The containers may be formed from a variety of materials such
{0253k glass dipidmsed Pheswedtaideivienids adesirgdasitipnahRuiid: andetiv@ssion in a
desi898f MRIRRIRCIVEIQLdreating parplagical conditions of for imi
detecting or purifying AP or [SAPP. Bf%e qct?ée aggr%g f%%ﬁén gc}lr%pé)é"lttigﬁ et limited
to, rﬁﬁgﬁ%ﬁﬁ%&m%ggeg}ﬁg@@wﬁmgwmo 90/07936; WO 94/03622; WO

93/25698; WO 93/25234; WO 93/11230; WO 93/1 0218; WO 91/02805; U.S. Patent Nos. §,
219,740, 4,7‘?77,127; GB Patent No. 2,200,651; and EP 0 345 242), alphavirus-based vectors (e.g.,
Sindbis virusf vectors, Semliki forest virus (ATCC VR-67; ATCC VR-1247), Ross River virus
(ATCC VR—Z:%’?S; ATCC VR-1246) and Venezuelan equine encephalitis virus (ATCC VR-923;
ATCC VR-I;ZSO; ATCC VR 1249; ATCC VR-532)), and ademo-associated virus (AAV) vectors
(see, e.g., PQT Publication Nos. WO 94/12649, 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
anti-A{3 antibody or polypeptide having impaired effector function. In
some embodiments, the anti-Ap antibody or polypeptide comprises a
heavy chain constant region, wherein the constant region has impaired

WO B854 endc WA 97865 Asiministeuinaipldptid tieked fedited adgnovirus as
descOEIRPEHIAR, I3mCE I HRAINIDINPIUERbRANARSHE as

Alzheimer's disease or detecting or purifying A(3 or [3APP, and may also

{0253 dicate ARScHBASRSMeRREhiresiond Bt trn el AmplayRis dncluding, but not
Himitee &S asetaheiecdf@hddTha Anliskiion atdmbeo viddiddtalenmpusiionatisee, e.g.,
.qf the antibodies ( s.9TL), po tides,polynuclegtid escribed ,, .
o e A e TR e TR R e s oG o (11989
264: bR Sinerkdnstiibed dbwe Wehithe ceiin fodirmanty, th8agnbNme BilaMiiPCT

PubiRQINAISES 10 CRIFM0E WRSEERG6HALANS ANERSLRR%RSDIRING ES) ?nd nuc leic

comprising a buffer. It may further include_other materials desirable from
charge asHiralEreiionaTdHy @mﬁmﬂs&%ﬁ@%%@%ﬂmﬁy%,
ExefigReleskey DI9eSnasshenakagmods ertsdeitiites B0 BukicanstoNeingo -

me s, desctibe in. (such as methods for treating. Alzheimer.
o0/ R TR T e PR o s PO Vs e
descpbplitelirBtRatonaidy, firkid 26; PE T Sodiortdetdsiny/ O O PUARRAGWAPD /236577,
wo SR E AP IS IDHP I GANIARS Grl Wil & drdGeiRRIR A MRS U el Biol.

for example, a radioisotope, fluorescent compound, bioluminescent
(9% destide ?&ddﬁémmﬁéspééﬁtNngﬁfﬁdnﬁ?‘rﬁé?gﬁﬁa3;&5i‘ 'or enzyme.

[0255] i:In some embodiments, the invention provides compositions
.. (described herein) for use in any of the methods described herein,
Kits T _
whether in the context of use as a medicament and/or use for

- [0253]anufactiibe bivantietidsonentdfo28ieT nerfuitofiitigre sadriite sueining materials

useflf %%M#%ﬂ?ﬁ%ﬂ&&m EcABedmpRHORcIES AMBLES EXREIRIR: other
1. Binding_ affinity determination of antlb(;%%{QTL and._its variants A.

AB@@?&*&F%@%@&%&%PW%@M&W SIBITRS (OSBRI SR fh dementia,
MIthﬂﬁmwwﬁ%Mﬁﬁmﬁpmm&a&M@@%@ deposit of
s BHRENERAL e e i et T o
BAPPhdde eidpimy! manbbeorgomprises a container with a label, Suitable containers
include, for éxample, botties, vjais, and test tubes. The containers may be formed from a variety
of materials éuch as glass or plastic. The container holds a composition having an active agent
which is effe%:tive for treating pathological conditions or for detecting or purifying A or APP,
The active aéent in the composition is an antibody and preferably, comprises monoclonal
antibodies sp;eciﬁc for AP or BAPP. In some embodiments, the active agent comprises antibody
9TL or any a%rtibodies or polypeptides derived from antibody 9TL. In some embodiments, the
active agent ri;ompﬁses an anti-Af antibody or polypeptide having impaired effector function. In
some embodiments, the anti-Ap antibody or 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
chain constant domain and the CHI constant domain of IgG2a 72 human
immunoglobulin, Ig gamma-2 chain C region, protein accession number

. P01859; Immunoglobulin kappa light chain (homosapiens), protein
Indigates Seibthn crmmepiGmao 93g orSiering pathokogicprepruiitivon suoR B9 AlShwialkr’s

discasa s a¥esangionyafiFaks 4B 3pNais plateayvas saffied eﬂt-,&m'kewégher in vivo

Starting.from E. coil transformed with a Fab library, colonies were picked

or iy iRt Hih hosndetei b abedyar LB + Ampicillin (50 fig/ml) + 2%
{azsafpcose) ane ii:lllxk&iﬁttkiflﬂs{/@@i@v(aeﬁmc;lQldm%‘s%@ﬂﬂaliﬁtﬁé)ﬂﬁﬁiﬁﬂﬂ&s](fﬁléﬂhs 9TL),
of LB + Ampicillin (5 ml) +.2% Glucose). Both plates were, grqwn at
s T e s T L e

compeispatidngniplate desibpé Hotad. An30IB epvodintnes dpkidé dovitivenitn
conflrtsEHAEMRIGHIN R0 RFEibd v TR B TG, 1R FHER-LXREESRINN beﬁﬁglg t may

ells were harvested by centrifugation after 5 h expression time at .
fartheg inrldspibriqueisHaDeprabledinre & sumuerind s s Epmdrsintanpiing other
bufferd, aman1N@%&;@€%@aQ)Mﬁaiﬁ§H%§ﬁ ﬁaﬂumﬁﬂ@l@&“@f&%&ﬁﬁmmg
attained-by one cycle of freezing (-8QC) then thawing at 37C, Cell lysates
o T KT S008 or P b R GRS metiods for

were centrituged a
inhibifireg patedising ataminipfabs AP eguide indieitsinerb ticntabected fotdetecting

or %ﬁ%ﬁ@%gmg E@[@%%épegmma@i%&xdﬁfgimi%&%s, for

b. Clones "expressing Fabs were rescued from the master pﬁate to
example, & edi oot eI AT RA T HYRISEER HaBrRinssrsat panfyvrh@Abemiluminescent
congitanal; eeeh iRdAs deseries below. Large Scale Fab preparation [02601

obtain getailed kinetic parameters, Fabs were expressed a yyifi .
0253 largel e €5 Ty BF LSO RGBT CF eRTReicHie) for
use(BGpyHenThads ticswababhereino vikthed iwtile Somtkxoffoveraigiedishuet and/or
usel I hanselecied Fabwxpiassing E. coil clone. Clones were incubated at

30C until an OD550rt,u of 1.0 was attained and then induced by replacing
the media for 200 ml, of LB+Ampicillin(50 pg/ml) + | mM IPTG. After 5h
[0288pressiolinfeliatvidg Cxanfrswecpneidie thhiheentsiftgaiiane then, the invention.

resuspended in 10 mL PBS (pH 8 j he cells was obtained by two
cycles of freeze/thaw (at -80C an , respectively). Supernatant of the
H ‘::f - B e el orntinatii exfibrodif | B L smadit a;nh &1

ployk Dindingp : pritresnf| B amglitsrmaeiGiagen,
4. VA8RCReAd¥) columns equilibrated with PBS, pH 8, then washed with 5
column volumes of PBS, pH 8. Individual Fabs, |

- [0257) . The following general methods were used in this exampie.

Exopression vector used in clope characterization

[0258] Expression of the Fab fragment of the antibodies was under control of an IPTG
inducibie lac: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), §owever, modifications included addition and expression of the following additional
domains: the-human Kappa light chain constant domain and the CHI constant domain of IgG2a



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
102611 For expression of full antibodies, heavy and light chain variable
regions were cloned in mammalian expression vectors and transfected
using lipofectamin |nto HEK 293 cells, for transient expression.

b RO U TS BT IR TR B POO8%0%)

Immvesglbpiokefpa Mizb2chisrahaaxpretsion prectoracossyids mgribe 029181
chg&ga(ﬂf Qaqe }L_ |bg[d and is suitable for transient or stable

ain. Vector pDb.9TL.hFc2a has nucleotide
Im&bq uenc&r@awe@p@ﬁmﬁgm & abilin A6 grelgidaiss tresrertring out as follows.

StarfYGrBRORI QU USRS Wit AR Y ugfo%nls%)e ﬁé@éﬁ%%ﬁdﬂf&&% tha
(nucleotides 619-1507);. the DHFR co %reglon nucleotides 707-1267 3

- MasET AR GRS HofBid dgrd Hsaphde? '(h Bt aad s yskmE platr@pl/well, 96
wellhat cuaaiite reginn of DL (Ampieﬁm: e:ﬁ) 1603119539 Gum@ya) hsawpm@g%m

| Ion gontain ollo t
grou@%@‘gg (gar}ht%rr%g amdcl%um S(—:{:?rfé \t/%lf'ﬁ Fe erence‘{@&'J vg?F 1\ %% é%e working
platswerganebetedant $000 thrranduemisp¢1BEIoyizo mmﬂw¢mpi4m:ka(éo pgmly+ 1 mM
IPT@%ﬁﬂ%@ﬁ&@s%ﬁ%lmdégﬁ'%ggmé%g@y &%ﬁ%u Wé r,)egi ression

(nuclegtides 3204-3449); phage fl re r nucleotides 3 37- 4992
timegh a0 fachim ERuspRASRY H&Pég %&&%@Mé@%@%éyﬁ%&%ﬁ 150
mM@&UlSUD%%E&W%yﬂ@@DHMP&&b@&E%@E Wiy Qi@ REYYRSLf
assi Access o 6 24 0263 ctor TL.
freczing €<pre sion vec‘?’or%or(r}i%ﬂélng -L% 3¢ gl%e% %’ ﬁ%_%gﬁ? 05#1%11"3}“ to
sepapgtggri gRbfisriteam mrx@mtesgmmﬁgﬁ“@uﬁg htlshsineivatetts pEsb. Bkt ihjécted into
the BIASORUPIEONEIC S EAMROCESSAHE 35 BPRIRAAR:NA SPURMMRG. "egians e clones

muring cytomegalovirus promoter region (nucleotides 1-612); human

XPTESEIE ST ETEBHACoR Sy ATST Rt dh GRS HSTTSAeRddRafaree scale Fab

prodpeqimdm&mﬁleﬂdhsraﬁé’r&éﬁk&&)s antibedys@hylight chain variable region
(n ¢ §e 311 gr%%i human kappa chain constant region (nucleotides

adenylation signal (nucleotides 1932-2175);,
iﬁ%@wo en Framlé?ﬁrfe@qéwe(ﬁ bbeldniprseneists. Kab Werstragresbed givhpurified from large

I CIROtiRsy A5 AR RIRAL AL DRIFACIRASS KARAR) Gion,
:Océ% ﬁé, %;y 40]-4258) Vector pEb.9TL hK was dep?g}é%%ﬁhggﬁ TEgose were

o QYR L CHERTG RO & Pelec AL Bl PN 0P FA0e5] igne. Clones
Wﬁrﬁmmbmasw L AGDItRs off AT vanaadatdnaldhtn odioe s, replacing the

medg%rﬁ'ékpgg, 4 E‘ﬁ Rmplc 5390 mh/l + 1 mM IPTG. After Sh expression time at
30°C, cells v{rcre pelieted by centrifugation, then resuspended in 10 mL PBS (pH 8), Lysis of the
cells was obtained by two cycles of freeze/thaw (at -80°C and 37°C, respectively). Supernatant of
the cell iysatg:as were loaded onto Ni-NTA superflow sepharose (Qiagen, Valencia. CA) columns
equilibrated Wlth PBS, pH 8, then washed with 5 column volumes of PBS, pH 8. Individual Fabs
eluted in different fractions with PBS (pH 8) + 300 mM Imidazol. Fractions containing Fabs
were pdoled 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 A0140 peptide to the antibody. CM5
chips were activated with N-ethyl-N'-(3-dimethylaminopropyi) 74
carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS)
according to the supplier's instructions. Antibody 9TL or its variants was
{02&d)uted intBor @uprissionlnfifuthentibtalio itHrp arfid G gt chitijecieidby espibas were

cloREN e AIRAL L FRBCEWAIALRL R:00R 78/ %ﬁ%%%%%agable ) lm%i% oells

across the individual chip channels, a range o nisrf?yﬂ\}v%s
for GansielEerPIBniTR 060 Brdeoresanified peled s REing Herdaid wedods,
[2d2ipcked: withepthaDB BiRR. RegANEIiSR-AVEIRS Shgwesihat ﬁéﬁ/}“&% of the
guconglgm&g volum%f zf PIERCI% elution buffer and | volumes of 4 M_ NacCl
CHRERTE PERGHEATIRAD SRRER P p ErpmeRs R REARY Shiimmcioipr
pDigf UThFoRatheschigedodosenddesnjertipasiittRie EPriftan QA MR ESsine
cy'lo?xl_elgaigvgujs M %}%ée%ﬁé%ﬁ’esq%q Q?aSurggng: t%%t?o%q%ﬁ%a;(ﬁ%%g 6%%-1507);

running buffer for a IAcore assays. Seri utions
the RER fedingdsairn (vdeetides 707 a6Re lumapeeviahplemesignihjeptat
(oudRbtidein 82 S1OMDL ivivyandidinsnsiationdines el Loibaers &152‘{\53‘% % puman
ain

h Kingtlc ' Qciation rates (k") and, dissociation rates (kkff) were ob
e S 3B A1 AR RS S PPy ORI o 53308331
(amiitentss onmRefitgositiefageesiathe we@;lerm Bq(2B94 kBHRONSmmunol.

19 Ing.t Aevaluation program., Equilibri
O ey (A SR o S0
enhanger FRgivR (Pustrrige i 4 tdnipkae il iregirobitintiepiddes 2037 A%R) amd beta
lactidhse IRnTY EReRSUERIYAdREdRACH 0L, RRb ?ﬂ%gﬁ'ﬂfﬁ-&a was

variants,to immabyjlized 40 peptide. Affinities of 9TL Fab fragment
e e o I A 0, B R e AR BN A-124.
10263k sonancée(8P R s Elehk (B kicore:3000 yBidcoseprisnPISCHAA AN o f the 9TL

: i idi coxd the.supplier's ipstructions.
BTy R o L R A
muckpofids SEHTPRSEToBRIPE 1o, Tollousoe rrgioysathe misitexdomegalovinp
pm'ﬂﬁ?md k I mﬁmﬂ?iidésofmi)m@é%.gﬁsfingﬁ@{ ‘@B@eﬁﬂtﬁéﬁm-@ff‘gﬁ%ﬁm erowth

individual. chip.channels,, tw f antigen ity were achjeved:
ho (3’%615” Erﬂe eonsﬁe%%ltesoﬁéﬁ())l@rg §§t%0| éﬁnﬁli'%%ea}’c%?h}g‘étﬁ Hiatie rRElon
(nueﬁ@fa%@md&ﬁdtfaﬁ)smm kepgla shrgeringaR egeioe (aticiecsidaie SEhoge V40
late g@&&@wm%ﬂagamua&ﬁ%wﬁ%ﬁ%%w@%% @%‘Hﬂ&@c} tides 2176-

e of /0% et anoﬁ?

containing 2 volumes of 50 mM NaOH and | volum
242 bxraparrely retfR iRl da RS hand wele parigrasecd vk ovosige region
(nuchemides 3200 The2 $8)ip VestoV FERIPL.hK was deposited at the ATCC on July 20, 2004, and

was assigned ATCC Accession No. PTA-6125.

Biacore Assay
[0264] . Affinities of 9TL monoclonal antibody were determined using the BlAcore30007™

surface plasn:fxon resonance (SPR) system (BlAcore, INC, Piscaway NJ). One way of determining
the affinity was nmmobilizing of 9TL on CM35 chip and measuring binding kinetics of Ao
peptide to the antibody. CMS chips were activated with N-ethyl-N'-(3-dimethylaminopropy})-
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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 iL/min and dissociation times of 10 min
were allowed. The concentrations of the Fab proteins were 75 determined
by ELISA and/or SDS-PAGE electrophoresis using a standard Fab of
known. concentrati nﬁﬁ;ﬁgrmined by amino_acid analysis). Kinetic

carbodunyifiepyfroguomds ang S B alRsr vaEL LASEREHREJO the supplier's
instsicticlianaatishdpy Titing ttheutiain vasdiluted angrmdinMisstiganagat pH 4.0 or 5.0

K. R +F t L. Pet . (1994). Methods .
R b R T B AR v e
acragisthe dralividusd nbip nbgrts) sy aeogewbeatibedy density avsk affiord Bl BIRAN0§ or
200&@&W£&%H@9&¥ﬁ%ﬁbﬁnﬁxgémﬁﬂ%9%&%4ﬂ é@%ﬁ@ﬂaﬁ&?&a@%&é{%%; studies

sequences of the heavy chain and light chain variable regions of” an y
showeqd thalsh3RMHIND LANAHETRE PYSIBIRALTRRRGE eirtr butts oay todlwmeaof 4 M
Na(d&fféﬂ‘ﬁiﬁfﬁ: rétingovneibads.obiiacowh ebﬁs&hﬁgl tﬁ@@é{@viﬁfdl@ﬂlff 1 B4 the chip

Ta below. Ta indi ]l ti a t
for ¢ BRSNS B PR DUV B P e A 3K N TR B TA,
0.00004 Iudlaiomdt Orasusdd b4 croniBAudipfO Bl helBBAS 498y8. Fwal iltions

1.3 . T , : | .
A b e B S A T
1004t ominiend dintogatieon disaes RidA rEmGE @iavecd e ddusitezsodationTaies (Kor) and
disd@'tngﬁrag g '(mlégfd&@b dbagnag @hﬂfi%éoiéﬂ?i aﬁ}tﬁtﬂfa% k?i@%a‘lﬂ%liﬂ ITT&%%&{

. Koand . r kinetig pgaramejers were determine Acor alys
i Rt ARG ekt LR : L2610 DA nzmology
6. 98cldBeyingribe 8 biey Kvatitio geagrdor ZiqtidtulinSidisvoriaiits. ceosidaikEd values were

caldalRRg & H3 LIL2 L3 (Ms") (s) (UM) CI"(2) (3) 97L 3.18x10 3.59x10

1.13 22-T/1 L102] 3,18xI0 4.50x10 1.45
[6265] . Alternatively, affinity was determined by immobilizing AB;.4 peptide on SA chip

and measuring binding kinetics of 9TL Fab and Fab of 9TL varjants to the immobilized AB;.4
peptide. Affz:nities of 9TL Fab fragment and its variants Fab fragments were determined by
Surface Plam!nen Resonance (SPR) system (BIAcore 3000™, BlAcore, Inc., Piscaway, NJ}. SA
chips (steptévidin) were used according to the supplier’s instructions. Biotinylated AP peptide
1-40 was dﬂi}ted 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 incéiividual chip channels, two ranges of antigen density were achieved: 10-200
response units (RU) for deﬁﬂed kinetic studies and 500-600 RU for concentration studies and
screening. ﬁegeneraﬁon studies showed that 100 mM phosphoric acid (may also be foliowed by
a solution coé‘xtaining 2 volumes of 50 mM NaOH and 1 velume of 70% ethanol) effectively
removed the ibound 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 BIAcore assays. Serial
dilutions (0.154 0x estimated KD) of purified Fab samples were injected for 2 min at 100 pL/min

and dissociat?en 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 3.1.SxIO 9.00x10"
28.30 A34S 76 W8 Y31H, L102T 3.18x10 3.80x10' 11.95 A34S, K35A
W5 Y31H, LI02T 3.18x10 4.00x10' 12.58 K35A M1 L94M 3.18x10
8.60x10 2.70 M2 L94N 3.18x10 1.10x10' 3.46 M3 L94C 3.18xI0 1.30x10"
4.09 M4 L94F 3.18x10 9.95x10 3.13 MS L94V 3.18x101.65x10' 5.19 M6
L94K 3.18x10 4.10x10 12.89 1sf7 L94S 3.18x10 6.00x10' 18.87 M8

detqrovidhy S8 £ 88Ka0SDE- B8 GBS ILOn BBt Sis 16T B0akiRr @ F B flidibOm

con i F . { ‘6.2 12

o a0 M I G R Bl
dissoration ratss don)ovsre @btringd Rimupommrsty kst foxdontd a 11kizeemuir
bindiB9 AT SR ORDA) HViab ¥ AWV 13- 8% IQ0L. A9 99@).11%3%1&& Enzymology

R st G S b v
caloulb® a8 K.8%30 4.00x10" 12.58

B. Binding affinity of antibody 9TL and its variants ta Af;.4

{0266} * 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 APy determined
using both methods of Biacore described above is shown in Table 2 below.

Table 2. Binding affinity of antibody 9TL and Fab fragment

f. Kon (1/Ms) Kotr (1/5) Kp (nM)
9TL mAb ori CM5 chip, APy 425 x 10° 3.89x10% |09

flowed onto it
APy on SA chip, 9TL Fab 3.18x 10° 3.59x 10 | 1.13

fiowed onio it

t

[6267] . The amino acid sequence of the variants of 9TL is shown in Table 3 below. All
amino acid s{xbsﬁmtions of the variants shown in Table 3 are described relative to the sequence of
9TL. The binding affinity of Fab fragment of 9TL variants are also shown in Table 3. Kp and
other Kinetic parameters were determined by BlAcore analysis described above with Ao
immobilized.on 8A chip.

Table 3. A.mino acid sequences and kinetic data for antibody 9TL variants.

E]

5 Kon Kot Kp
Clone [HI |[H2|H3 Ll 12 |L3 Msh | Eh (aM)
[0} 2) {3)
OTL : 3.18x10° | 3.59x107 | 1.13
22-Ti ; 1L1021 | 3.18x10° | 4.60x107 | 1.45
Cénew | L102T |3.56x10° | 9.20x107 | 2.58
Wi ; Y314, L102T | 3.18x10° | 9.00x107 | 2830
: A348
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14123 V | OIK 3.18x10 5.00x10" 15.72 14124 VIOIH 3.18x10 6.00x10'
18.87 1sf25 VIOIT O- r 8.00x10" 25.16 M26- VIOIA 3.18x10 9.00x10'
28.30 1427 V101E 3.18x10 1.20x10'37.74 M28 V101M 3.18x10
1.40x10' 44.03 14129 LI02S 3.18x10 7.60x10 2.39 M30 L102V 3.18xIO
6.80x10 2.14' 14131 L99V 3.18x10 1.00x10" 31.45 M32 L99I 3.18x10

2.0 289 14133 Y100W 3.18x10'6.30x10.198 1“?4%10}
W8 3.18x10 4.00x10 2.52 1¥P3851010 3.18%3B o|Gold} 34 33| 11.95

L102R 3.18x10 9.00x10 238> 37 L102A 3.18Kx10 9.20x{14 2.89 M38

[_1 {'\9\'/ 7] Qv1 \ 150)11(\ K}h /I39 Llnog_,31 Dv1.0.2.201.0" 7.22 "7
W5 M4Q L102T 3.18x10' 4. 5@ I3l14.15| P2 LI0b 6‘?’1@1041086%90" 3248

M42 E-3-18x10-1-508a 4717 1-3-1-8x168-3-00x10-0{94
Y SINYIVEY S POPRE SR VN ) T RENT (X
VPRV VS O A NG DV 2 WKL B
M3 53k 81626616~ AR Ti o NN OAN R IR
W56 V043 1Bt 2 OxE0 ot hBE k1ot e DS DA T
M6 VIO I O. LOAXATU I DUXTTU=S #4.UY L94K 3 18){105 4'10}(10-.‘] 12.89
M7 1.948 3.18x10° 1 6.00x107 | 18.87
M8 L1940 13.18x10° | 6.80x10° | 21.38°
M9 194G | 3.18x10° | '7.80x10™ | 24.53
M10 1948  |3.18x10° | 8.30x107 | 26.10
M11 G96S | 3.18x10° | 2.00x107 | 6.29
M12 GO6T | 3.18x10° | 3.30x107 | 10.38
M13 T97S ] 3.18x10° | 3.90x107 | 1.23
M 14 HORL | 3,18x10° | 1.60x107 |5.03
M15 YOOP | 3.18x10° 1 6.70x10™ | 2.11
M16 YO9A | 3,18x10° | 7.00x107° | 2.20
M17 YOOW . | 3.18x10° | 1.00x107 | 3.14
M18 Y99G | 3.18x10° | 1.50x107 | 4.72
M19 YOOM | 3.18x10° | 1.70%107 | 5.35
M20 Y99S | 3.18x10° | 2.00x107 | 6.29
M21 Y9OE | 3.18x10° | 5.00x107° | 15.72
M22 VIOIL §3.18210° | 4.00x107 | 12.58
M23 VIOIK | 3.18x10° | 5.00x10° | 15.72
M24 VIOIH |3.18x10° | 6.00x107 | 18.87
M25 ViglT | 3.18x10° | B.00x10™ | 25.16
| M26. Vioia |3.18x10° | ©.00x10° | 28.30
M27 VIOIE |3.18x10° | L .20x10% | 37.74
M28 VIOIM | 3.18x10° | 1.40x10% | 44.03
M2 L1028 |3.18x10° | 7.60x10% | 2.39
M30 Li02V | 3.18x10° 1 6.80x10° | 2.14
M31 LooV 3.18x10° 1 1.00x10™ [ 31.45
M32 1.99] 3.18x10° | 2.00x107 | 62.89
M33 Y100W 3.18x10° 1 6.30x10" | 1.98
| M34 S101T | 3.18x10° | 8.00x107 | 2.52
M35 5101G 13.18x10° | ©.00x107 | 28.30
M36 LIO2R 3.18x10° { ©.00x1067 | 2.83
M37 L102A 3.18x10° | ©.20x107 | 2.89
M38 L102V 3.18%10° | 1.50x107 [ 4.72
M39 L1028 3.18x10° | 2.30x107° 1 7.23
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M53 Y105W 3.18x10 1.30x1 0- 4.09 M54 Y105S 3.18x10 2.40x10" 7,55
M55 Y1051 3.18x10 3.00x10' 9.43 M56 Y105V 3.18x10 3.50x10" 11.01
M57 YIOSA 3.18x10 3.90x10" 12.26 1=All CDRs are extended CDRs
including both Kabat and Chothia CDRs. Amino acid residues are
numbered sequentially. 2=underlined ko" were experimentally determined.
Qthers were estimated o be the same as 9TL. 3=Kp values were
M40 caicylated ad KI38ES .| Example 2: Characteriwéti@ﬂ(ﬂfe ditpd 61 | 14.15
Mdl A(R1.40peptide}$RR antibody 9T1 binds [0268] T84 inifexHe eprbEs
M42 onAp pblypeplid®2Barlis recagnized by antibofd-88410°q Bl OTas#ibh7
M43 pdsonahce (5PR04iadare 3000) hinding anal;!sfﬁslﬁié@u‘é@pﬁrgm.m-g‘i

Md4 polypeptide.. L oA td hiotin (Glaobal Ppnndp J,Mﬁéég D OWEQ”S 943
M43 imnobilized dn: Q‘man avidin-coated hlp (SA Mr&:{l’ﬁf\:hﬁ%{}@% AnB7
M6 o ntibodies Fab¥Mhents (at 50 nM) {o the im q%ﬂﬁi&ﬂﬁ \&PiniH “th62.89
......%7 bsence-oF pstégéapl\g f.different.soluble frngn&@b}&@ﬂ@ﬂ’ﬂgﬁ Hé?(&ﬁ
M48 10pM; from 4}89 Donfirlg_@gmpan\/ Inc., é ) ﬁ%iﬁg-mﬁw 81.76
M49 SefHenees-e Dﬁ’% ARL42 aRd Af)lfljs are[Sht %00 Be@iﬁl@f;a%leﬁ_t
MSG ; AlSpeptid "}m J‘ﬁ?ch displaged-binging-of ar"%l Enlﬁlﬁﬁgﬁlﬂ@iﬁﬁﬁt_l
o AP_{45 MAALEH A$':“Ia;c A-P3340-ang X Hiol BAURLO, dig 70
M52 tre-2)—TH WL uuy SFt bindsito-a-C-tet *35 ?.‘wgp 004,400
S A0 As-Shasan Figtire-2: the A 2gr A8 VAR G g 14:00
IVEZIA SOOI I 6N N A AN N TR Y DT Ty
M55 T 10, '\JJ. Ll-?iasiurr'l o9 p.jdutjc ‘|.\I,| II\:JL Ir[\- e o3 'le —y:y“ oy
MS6 BILII,—dJ Irdgllﬂmyuggt:bung tatraiooty=J - L 5ﬁxT SFH ,ﬁ‘ <
Ms7 Of A(S;J:JTOI PYPYqEs 02691 agidition A?Zb:‘r 128
[=All CORYAIRTRRIEY SORIHERE bof FuoH AR T ey gnb acid Yesidues

are nuHMURIE AdkAQMpding to control antibody (antibody 2289, thls

2=undafibo ity, walesaierhihidi s ARPhiBsD - Dife20 048012 308V he same as 9TL.
3=Kp GOA0R2R868) cvtekt ik iek M 28 of A13140. These results show that
antibady 9TL preferentially binds to A13140, but notto AP 142 and

A0143 Table 4. Amlno aC|d suences of beta am I0|d peptldes 1 40 (WT)

[0268}' DNO; 15&6&%9&@ @é&?%b%%@ﬁ %Eﬁ?ﬁi@cﬁﬁe\éﬁ%%%wy 9TL,

Surface PIas:}wn Resonance (SPR, Biacore 3000) binding analysis was used. A P40 polypeptide

coupled to biotin (Global Peptide Services, CO) was immobilized on 2 streptav-idin-coated chip
{SA chip). The bindinig of AP antibodies Fab fragments (at 56 nM) to the immiobilized ABiggin
the absence Qir presence of different soluble fragments of the A peptide {at 10 pM, from
American Peiatide Comnpany Inc., CA). Amino acid sequences of ABi.a, AB142, and A, are
shown in beiow in Table 4. The A peptides which displaced binding of antibody 9TL Fab
fragment to Aﬁ;.w were APasao, APiao, APizao, and AP, respectively (Fi igure 2). Thus,
antibody 9TL binds to a C-terminal peptide (33-40) of ABj4. As shown in Figure 2, the Aoz,
ABosaz, APr.ss, ABi-re, APias, and Afly.ag peptide did not inhibit the binding of antibody 97TL
Fab ﬁ'ag_men‘é, suggesting that antibody 9TL binds to the C-terminus of Af).q0 peptide.

[0269] In addition, ABas.az and APi.g3 peptide did not inhibit binding of antibody 9TL to
AB1.a0 althou;gh they could readily inhibit AB;. binding to contro] antibudy (aribody 2289, this
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MVGGVVIA SE ID NO:16 1-43 (WT)
DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL MVGGVVIA.T (SEQ
ID NO:17 Example 3. Generation of monoclonal antibody 2H6. and
deglycosNiated 2H6 A. Generation and characterization of monoclonal
antibody 2H6 [0270] Mice were inununized with 25-100 gg of a peptide

el 1) Pt ST AR 6 Lo 08 e P o

16-28 g€ dé’&embéhem @sﬂ’lmw thhfadmikﬁﬁ? %memh&d@tbﬁdﬁ ﬂ@ﬁ;@ém, but not to
Aﬁmla% A%snney JS et al., 1989, J. Immunol. Methods 121:157-166; and
chherﬁet al., 1989, Int. Arch. Allergy Appl. Immun(r)1. 89:128-135.
Mice were first immunized with 50 g of the peptide in CFA (complete
Table ¢ Amine acid seacmees o betnvamyltidpgpitdesecondly immunized with 25 g
1-40 Wep@ AR BF "*’" i ﬁm@%@é&ﬂ@nw three days
[ 1-42 w,, BT \ o |---' ation,.third imm performed
25 m 0} ‘;}? i Iq’g %ﬁ@Yé@éN&ﬁﬁd&éﬁ}me rs were
en-was-performed with?5 Ng of the

1-43 (’ﬁ;ﬁd’ 5&‘-.?*-'*-:--’ V) .i 'j. -s‘*m
h A ;1 E U
pe tIdE,. ] l.., VL :?' '£ eieal

i %nggrﬂ’ﬁﬁgﬁbooster was
performed-with-t upg SoTHbTe :

Gy ala a ”|
immunization. [0271] Splenocytes were obtalned from the immunized

mouse and fused W|th NSO myeloma ceIIs at a ratio of 10:1, with
xample)d, (ensral g A ng|degyengyhated bigvell plates

A Ge%ﬁ%%@%@%%é@%rh@"ﬁ?oﬁ@é%a@%:baaﬁz 246
[0270}2 oxalog&etate/pyruvatellnsulln %(ﬂ
andhypS USRI FRIRARE Mg A & 8 efe moPida S aseigarci P8 8f ABy)

conjugs6d pjmmmwmnteﬂn|pgpze%d1§a&ezwun%ma§eaqg8§s? Albhgvyells.
consecaPENAANIR QL Ne Q bed In Gesrl y?g gggPWL ant yH%% tﬁ&hods 124:05.

Immunoassay Determln

102; K@l%f?s“é’éﬁéé#ie {8%nl ammlebdeme{c&mmmﬁel mwmﬂﬁaétaz 1989, Int.
Arch. ANY
ch. Al @ﬂ&ﬂoﬂﬂﬁ%@eﬂd‘mﬂgs REECIRdS ?ﬁ&ﬂﬂﬁﬁﬁ%@%\% 8@ pﬁ/o?gxe peptide

mCF)a e selec g:d Q‘HQ ces as antibody designated 2146
&d T5Rad 5@29 -HEEARR S, [BIorsT TR deammitly mmwth 25 pg of
the pemdmdsaeoammmw mwmumfoom&mﬁm@g@ 14€r wos My figang
SUREK ultures .us A affinity
mu{{%%g?n atog?aﬂéﬁf/ﬂﬁl'l%g é%per aetléﬁ?nwis &]%gb%a(’teé’?opﬁpflge FHEA. Ten days
later, agtibady disri S festreronaiBE oAh & pribtshmanizetionwid pbSeiarid with 25 ug of
the peftfidd %@@@W@?&%&M&ﬁ%ﬁ%@gﬂ”ﬁ@%@é@qg @%ssptcoﬁenned 08 100 ug

soluble pept:gie 32 days after the forth immunization.

{6271} é Splenocytes were obtained from the immunized mouse and fused with NSO
myeloma celis at a ratio of 10:1, with polyethylene glycol 1500. The hybrids were plated out into
96-well plates in DMEM conxtaining 20% horse serum and 2-oxalo acetate/pyruvate/insulin
{Sigma), and! :hypoxanthine/azninopterin/thymidine selection was begun, On day 8, 100 pl of
DMEM contéining 20% horse 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 class-spemﬁc second antibodies,
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column was washed with 5 column volumes of PBS, pH 8. The antibody
was eluted with 50 mM citrate-phosphate buffer, pH 3. The eluted
antibody was neutralized with IM Phosphate Buffer, pH 8. The purified
antibody was dialyzed with PBS. The antibody concentration was
determined by SDS-PAGE, using a murine mAb standard curve. [0274]
2146 Fabs were prepared by papain proteolysis of the 2146 full antibody

{0272)sing ‘nAmesdplireopegionn! @ébedyirmiteBisact] St ed:bseitstedfoough

harad¥QiRtbA Ko RAagEaRROHRMIRE RARAGINISE GRS This ant;

© Concentration was determtined by SDS-PAG aﬁ?%%%{g%%?fg '{hcz)sgg%bgdy was

determpipcd o 15 ORARRY 849946 monoclonal antibody were determined

[0273using thgHd Idéﬁﬁt@?&%ﬂmddﬁméa&e RSP if@gb weﬁm.(hil?d%ﬁb&%m Rhtibody 2H6
B e, INC, Piscaw J).. One way of determining , the_affinity was

s D o e RS R Ay e G agigranby.

The S@Wﬁ%@'@%lﬁéﬂbﬁh@@mm&y@mm re/aretizenddadithto the protein A

colur WRGN(Badinaiby aninarapy ) cardedimidaliydiochlonde 5Pk apd 1y,

N-hydroxysuccinimide (NHS) accor%g to the supplier's instructions:
cotumns 445 RRshER IBHA I AotDRY AR b ERFeE So Theranidbeiywascdwed with S0 mM

ci&atépﬁ?&pfn& l}mﬁeﬂ,l. Ueme'_ 5 ?N%t?&aﬂﬁﬂ&@j&daﬁ'ﬂﬁa&%ﬁ@l ‘@ﬁﬂh_ tfﬁﬁii?'ﬂ Ra0Bufrer,
ml...lsing.variable time .ac indiyjdual chip channels, a
o 8. R RS R SR, Theostles oterares
determingddnsBlifRé (RUYsimp e whifremsd bisakdadvitimathanolamine.

egenesafion, ' i Pi tl er .
Eez.;r‘d(:liroduct No. 2%%%%%%2%%%%%%&&%?”. a}kgg %Lﬁigc\ismg
Immuponyre fia iR b 446 A @ndaumided iy Ao e riench Rne de dorhgommiography
follovéng viiynofa2tfenintibadionn) Goacehifution exeIRRPANeIBPSTLBSEE MdTRbeo

using E?%%M&EP&S pH 7.4, 0.15M. NaCl, 3 mM EDTA, 0.005% Surfactant
) was géed as running buffer for all the BlAcore assays. Serial

[0275}ji|utiohsﬂ’@@if@>?fé§ﬂﬁm%® mwewg{mmm@gmmcmaooow
surfacB YRR NARAMNE (R I TANALIR PN R QORAISROCI R0 UINGE Bliermining
0. min were allowed, 80 Kinetic association rates (ko") and dissociation
e G T TG GO By R A R Ko of A
a0 peptidagnnsabiitdihg Tldelfitariesontifuiiooth E*E—E&gﬂ%ﬂstlﬁm&iméﬂ@%%mpyi}-
- 99-110).USi Aevaluation -
serbodlimd 0 B B S (0B o s gootiers
instruglions, 2Hp pgpalRerherikagy s iiuied dnte ldrmivesoBipimmenbitiziHgt .0 or 5.0 and

inject<Ai a8 the Rbiskaren ity ﬁh%aﬁ@&ﬁl%@ﬁ%@%@ﬂﬂ%ﬂ&ﬂn HGRPEAABIE AR Aime
the immobilized Ap1.40 peptide. Affinities of 2H6 Fab fragment was
across dae AR HHD 5\ FRAEP S| 8T P EEBOICHSPSTOR a5 S\ B 20000

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 Biotechmology,
Rockford, IL) and 4 M NaCl (2:1) effectively removed the bovund Af;.40 peptide while keeping
the activity 0§E2H6 antibody on the chip for over 200 injectiorzs. HBS-EP buffer (0.01M HEPES,
pH 74, 0.15 M NaCl, 3 mM EDTA, 0.005% Surfactant P20) was used as running buffer for all
the BlAcore éssays. Serial dilutions (0.1-10x estimated Kp) of purified Af;4 synthetic peptide

samples wenji injected for 1 min at 106 pL/min and dissociation times of 10 min were allowed.
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BlAcore, Inc;, Piscaway, NJ). SA chips (streptavidin) were used according
to the supplier's instructions. 'Biotinylated AP peptide 1-40 (SEQ ID NO:
15) was diluted into HBS-EP (10 mM HEPES pH 7.4, 150 mM NacCl, 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 individual chip

.__.channels, two ranges qf antigen density, were achjeved:, 10-200 res €
Kineti§ hesbeatinn tates Wl and dittoclation sales Ve Sierk oo sminltenc ey BY itting
the datsttelick 1 Regemuinbiodisg rdids! Keutrsoniffat Ronixids Eagt-Rieruel ehetiasson, B.
(19942%5%%%1}5?@%@:ébfaff@yme/m@ws@am&m%ﬁ% Wl8ibrium

eeping the dctivity "of AP peptide on the chip for over Z00 injections.

dissociatipreopstans (fvals aliiss i GHAWRId i dpadiorall the BlAcdre assays.
[o276erial dilstionailRid; LinRpimpder i bputtheshitiai SRR HYRR on SA chip
B P sl g LG RS o
Fab frigniSst easl fer<SDiSeP ACHEdoc Fiaphonddsonming (SRR ) st steon R Axdcke 8000,

R S P O AR R e
instrugiiong; tRiodnylewed £ peplidrgirif] K%%Q%Nﬁbh@l Vreafidysn iRtofBy%ER (10 mM
HEPHSAE RIS 0Lm PEtRISE Ol HBHIAA D.oRE el EnzivRalegyfr WethD at a
e RS LD RE AT decscag oo (<DL
rangeslefentiger darsingwent hchiethd dS0ekKonispehssanits IR B diundistaliab lkifetic studies
B
clution pgffes apd sehbBaGh @B hppsivederempeyed re83upd S anwhilc keeping the activity
of AFHeplibSRIRBO ok e 0Bietingnaf iy ofrenitpadys2 636 rdffig buffer for
ot o BRIt NS O B G i KL PABETET 1 g wer
injecttidvved oin22860wAlon B Bsehijatiafidimed d¢{56 mib0Fe:CAe6 THowed
cono&gﬁ%'mg%g%% E&Qﬂ]ﬂﬁ@é %9%91@?1&%& @%@A%‘E electrophoresis
using.a stanciard Fab of known concentration (determined by amino acid analysis). Kinetic
association rzfites {kon) and dissociation rates (ko) were obtained simultaneously by fitting the
data to a 1:1 Langmuir binding model (Karlsson, R. Roos, H. Fagerstam, L. Petersson, B. (1994). -
Methods Enz;ymology 6. 99-110) using the BiAevaluation program. Equilibrium dissociation

. constant (Kpj values were calculated as kogkon. The affinity of 2H6 aritibody determined using
both method:fs described above is shown in Table 5 below.

j0277] Affinity for murine antibody 2286, which binds to a peprtide of amino acid 28-40
of ABj.40, wa:s tested as described above, Antibody 2286 is described ixm U.S. Appl. Ser. No.
10/683,815 and PCT/US03/32080.

Table 5. Binding affinity of antibody 2H6 and 2286
: kon (1/Ms) Korr (1/5) Kp M)

| 2H6 mAb ol CMS5 chip, ABrag | 4.67x 10° 3.9x%10? 9
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[0278] To determine the epitope on A[3 polypeptide recognized by
antibody 2H6, Surface Plasmon Resonance (SPR, Biacore 3000) binding
analysis was used. AP'140 polypeptide (SEQ ID NO: 15) coupled to biotin
(Global Peptide Services, CO) was immobilized on a streptavidin- coated
chip (SA chip). The binding of AP antibodies (at 100 nM) to the
immobilized A[31 4ain_the absence or presence of different soluble
flowedragments of the A[3 peptide {at 16 wM, from American;Peptide Ca’npany
AB6n SAOhibhErs(Bapeptidesamhiciptisplacad; indigeRg of aatibody 2H6 to
flowed 3146 were AP1740, A[333.. 0, and AP140, respectively (Figure 3)| Thus,

anybod bings 10 a G-lermings peptide (33407 of Af3taoHowever,

2286 is%ér-’tgfr}?n?r%‘l’%é%?i’d‘é (33509 31 hp1 40 BPAL displab@Binding of
| flowed gp ad ANG3lago he.conce ion-tested.-As.shown iniFigure
inei of antibp@4s2H6 or
flowed@@fibody 2286 to AP1.40,{suggesting that} similar to antibody 2286} the

epitope that-antibody 2H6 binmds mciudes —aminoacids-38-andfor-46- of the

027817 (31-40meRlicle (FiI € Hod 034 %]g&éﬁ%@ 108 ARL:A%20¢ é&%ﬁdﬁ%@i&?%mﬁc@

did_not inhibit binding of ‘antibody 2! 01.40 although they colld
PlasmpgRisPrantsit NoLSaRiaR) R Redire rartistayreammsodpoage) yreptide (SEQ
ID N@§heshpisciossoiedGlobdl Pepiiiel SEcNCOPHEIBIRMNEk on a streptavidin-

T/\1S03/32080) which bind 10 16- 28 of A[31 40 (Fi 3). Th ,

coned] B Arpln ARG St SPLRER L ORI o i
the abgdd & anchonye/od 8:{(260 sTlutlerfrrgnmetosStthaiip vehisimen 6fudidcfate

- oine acid ses e (3 . peat e 2HE binds..
N s s AL e
2H6 to tfaoatseerd Biave < B5-909W 4 imei jraeatly pbpiEimuasy)-afhum amebody 2H6
binds (3laAersem @rhrjfgidm(itagfmﬁsjsa,w.ew%%nanaiﬁﬁ @ét?ﬁﬁxﬂi_&ﬁ?‘iﬁge @3 ;-40) of

uta £SIS. ese 40 Ya uences snown i able

b R R ReR o RS A R ARy TR, 4 showm

ere expresse -coliras one->-
in Figprofbiths AAmepshtss difiantiabidiBist butviiRstamsiveyly REL6 B A) il oyedse 1o

e Amersit iBlotbor ity
A B VDo) Al o i s

aminoygeids S %QOM‘Q,?QPP& AP0 BePliRs i85 dlpressed as GST fusion
varian :40).. . -40), -4Q), -40),
Ap RN LA el aRtiCRb, SRR ool SRR i eo, s
antibaglyGSirspapritia He¥ Wt} dieo 180. BK6EE84§ pld(BS BABIHCBRMSMAWIIEh bind to 16-
28 of e&@,%?ﬁ@é@??&%&%%&lﬂ%ﬁ&hﬁ%ﬁﬁﬂ@éﬂ%}&&&%&ﬁ QWNAR, 4o, but

(data wsing 0.3 nM mAb are shown in Figure 4). After 10 consecutive
not o\ fusppand, plates were incubated with 100 | of

[6280] . To further assess the involvement of discrete amino acid residues of the B-amyloid

peptide that %ntibody 2H6 binds, different AP ;.4 variants, in which each of the lzast 6 amino acids
(Ao aminG acid residues 35-40) was individually replaced by an alanine (alanine scanning
mutagenesis)%, were generated by site directed mutagenesis. These AB .40 variants (sequences
shown in Taéie 6) were expressed 1n E. coli as Glutathione-S-Transferase (GST) fusion proteins

{Amersham f’hmmacia Biotech, Piscataway, NJ USA) followed by affinity purification on a
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0.03 g/ml per well of Biotin-conjugated Goat-anti-Mouse (H+L) antibody
(Vector Laboratories, vector #BA-9200, Burllingame CA, USA) followed
by 100 p1 of 0.025 pg/ml per well of HRP- conjugated Streptavidin
(Amersham Biosciences Corp., #RPN4401 V, NJ, USA). The absorbance
of the plate was read at 450 nm Table 6. Amino acid sequences of beta

amyI0|d peEtld$S ;n(iivarl 1- 40 WT)R} Jeonis MO éésé)r e Epgl, Wild-type

(W'M \A@;Qo\é‘d\ienliés)(\ﬁﬂ \97221\3}58 l-?i?y t BVt QISh. WirdSEeld MG SBIKEsAdn rbteins.
AB 3 BB R BB RIY AR50 RIRES TS QU35 1K IK0) YASAC 401,

G3IMVYIGIB) AR (1-400),(VBDA(1-40), VA0A(L -40) shown in Table 6) were then immobilized

QORRELY 1 i Sreent SRR R (Ve e BBk ReRP R it

eitheB BInKD méiwwhl@@%m@dﬂ@on from 0.3 nM down (data using 0.3 nM mAb
are %@Eﬁ'ﬁ%&@ﬁ%ﬁq B LYREARRN G GO Gk LSEQ DN E0Win 100 wl of

AVGGVV V36A(140) | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI IGL
0. G%gx;g@hwmibqijm;x@w@gqv ﬁ@tzp@p-Mouse (H+L) antibody (Vector Laboratories,

veckbAEZRGPOE BN A TISAF RNGaRNKG A (Lo SRS | MP e vell ofHRP
conpeRsiot| SARGIA (RSP GRSt Com PRPNG01 T, N5 I8 The dsorbance.
of tRARFRHDBEMEYFHAKLVFFAEDVGSNKGAIIGL (SEQ ID NO:24)

MVGGAV V40A(1-40) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI IGL

Taéé%%ﬁ?ﬂ%?@éa%&@&\éﬁb@?@%}éﬁ% dR:dd Gfaudts Mab 2289 which

Hee 3 L O R AR gz e at-v
4] sdme i %ﬁgﬁgn%%E as%%me\%fcon rol of 8@ E%WLNO £5)
__ 'MB%?EVWWB‘#MW@WGMT&UY 21 “{SE‘Q TE'NG:16)
recognlze Ax
1-43 (WT) DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGL (SEQ IDNO:17)
| MVGGVVIAT
1-41 (WT) - DAEFRHDSGYEVHHQKLVFFAEDVGSNKGM IGL (SEQ ID NO:18)
| MVGGVVI
1-39 (WT) : | DREFREDSGYEVHHQKLVFFREDVGSNKGAIIGL (SEQ ID NC:19)
P MVGGEV
M35A(140): | DAEFREDSGYEVHHOKLVFFAEDVGSNKGAIIGL (SEQ ID NO:20)
© | AVGGVV
V36A(1-40}; | DAEFRHDSGYEVHHQKLVFFAEDVGSNRGAI IGL {(SEQ IDNO:21)
MRGEVV
G37A(1-40): | DAEFRHDSGYEVHHOKLVFFAEDVGSNRKGATIGL {(SEQ ID NG:22)
. - | MVAGVV
G38A(1-40)' | DAEFRHDSGYEVHHORLVFFAEDVGSNKGAI IGL (SEQ ID NO:23)
i | MVGRVV
V39A(1-40) DAEFRHDSGYEVHHQKLVFFAEDVGENKGAI IGL (SEQ IDNO:24)
| MVGGAY
V40A(1-40): | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGATIGL {SEQ ID NO:25)
| MVGGVA
[6281] . As shown in Figure 4, Mab 2289 which was directed to amino acid 16 to 28 of

AB, recognized all variants with the same intensity and served as internal positive control of
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A01.39, or AP,.42 as shown in Fig. 4, AP 140 variants V40A, V39A,
G38A, G37A, V36A, and 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 API-40. Mutations of V and G to A are very
conservative and are not likely to produce important conformational
changes in proteins, therefore, the large effect of these mutations to

protefm tibaipt246roind prgterighte oty ve fiee thietabiityibof i iHartib adyrtoognize AR,

A T RRIAS beeen e naroned amnogaida s sene ol AR AN,

ese 4 demonatrated a’V egree of speci

M3 Santhoedy. i3iRel bindide termifedyHit o d @bt arat @ Tthat emibedy fdidepiling

t 140, ¢ it | wer rfermed usj 1aCoke ,assay.
s R B R
are V@Y Sooiv A ke Bshie aieh Hisells twereduetivansdtanithorformational changes in proteins,
ther2SY 1hE 13dimRREYAminaRtRRdCR Dadiios G tige: 636 BNk ability

N- hydroxysuccinimide (NHS) according to the supplier's instructions.
of th ARBRRAY %Hé,ff@fr“fﬁ?%(ﬁéc%’é Tereatieardamiag aotdsip hatubertsd AP and these
data desiaterptddd Oandlifh defec: o¥epaifiaiiafaBichgiaiiy concentration of

005 m . Antibod nsi a 5 response, units (RU) for 2H6; ... .
10285500 R e S 8 DR S Af i epipion
expegitnants rapmireriaPegOrspediidecticasayl) Mvuatibfidnito ATd. el CARS foe@

immBUfiRed BERiARINPhRARA ReNEIRY fenEPMRRIIAR A DIRIRAL AL Fith N-
uM was flowed onto the chip for | min. HBS-EP buffer (0.01 M HEPES,

ethy5N -3 4igatBNA BB RIS RN ysancbintde R PAR s used as
hydriysiogitinifies (RS biberBicobassayerAfiermeasringdnmintlefoTL, and

13140, .all.channels of t c%i were reqer ategdb shing twice wi .
22 R B B A S R e i

a comignatierofd Gy00R seidrokd, Mofibpdy Amsia ®ks 2 65ersposee natsrelifior2H6; 4000

RU Rinong assoenipriforme driatiniRadndl hiReithan aaihadnce8as,
tition bet e‘%%QTL and 2116 for binding to AP140 was qbserved

C ,
Pt RO Y MR AP AU 0 I (v SFCAIE B0 e edened for
comﬁétﬁﬁnﬁﬁﬁb%ﬂﬁ@g)@tﬁé m&ﬁi@mfﬁfm:&mp&tiﬂmlﬁ@tfueemnihe HBEKER’Vuffcr (0.0I1M
Baribab shosi _ fr
HE L P N B8 ing butter
for aljcherBliAeorpetRer: 210 Biersstisphinitg prédursotipebeanels @{tirR)chip were

regeRRAGLE kvl dvaRiSVtRASIRGIRR Vi NILYRRARITRY - 0818 FRNS8004, Pierce
293 cells we&%fgg?.ngigcted V,—l\%h a_84 cDNA encoding wild type human

Biotechoplog et 1 ARA ALt HABFS Affer (B PRIRRIINGRE Ruftben

perfovara ifep ubtbedySiTIceddidm mitibtdy DAY nOnnpidtieh detiredieSL and 2H6 for
bind%{glféa‘ﬁfyf% 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 antibadiy flowed onto the chip served as the positive control.

B. Antibody 2H6 does not bind to APP
[0283] To determine whether 2H6 binds to amyloid precursor proteins (APP), binding of
2HE6 to cells transfected with wildtype APP was determined. 293 cells were transfected with a
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anti-A(i16_2g, or 2146 (5 ug/ml in DMEM with 10% FCS). The cells were
then washed three times 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 Jackson inununoresearch under fluorescence
mlcroscope ]59)284 Anti-Ap 1 16 and anti-Ap16.28 antibodies, which

CDN*?'e 1aid BFtHR0E RPkb bﬁﬂﬁysﬁéb\}ét?%ﬁﬁﬁéékﬁ
transmstﬂjﬁgcwmmﬁammﬁbﬁﬁemexpﬁﬁﬁsedqm&Mammm#Hﬁ—AB; 16

. di b Il f d |
ant- A6 el S0 e SR Aok rOE R e %ﬁ%%%%%%?tam fimes
in PEghfinSdyigmesixsdnotvéitelin. Jhe dollsraay wasited three times again in PBS, and
| annbespﬂﬂﬁ-ﬂg%xggéemtﬁ&ax@a@ @3@%&}1&%&9@8&?&1&?9%&%&%9&9‘

Tris-HC {Y&’P\-S .0. Comp eteness of dedlycosylation was verified by
(dilufign ob o5 5as Srksoprirammpsrersch apidEuracserss sysyratenc:

[ezsqntlbodlesnuew;nyaﬂtedabyAlBfpsemiﬁboamgmﬁt@gfa@}gmm@aﬁmm ¥iRtral

epitor gx ﬁa 0S ? é]d ngs%gég to A0140 aof the i
P Beg yc Jsylate 5 igen ingmg ‘%E%f&%%@fb%‘afaﬁséaﬁ cells. In
contrastd 2Hé Mdﬂﬁ@i&dﬁnlﬁfbﬁmmwsylated 2146 to A(31.40 was found
to be identical to the intact antibody 2146. Example 4. Reversal of
cognltlve deficits and histological symptoms with less microhemorrhage in

Ceresmiorphisdier sViRIsh aiiBrd fi88ase by administration of
[0285]69|y003Ylﬂ_%_@de&léﬁcély&?ﬁ@ﬁtmaﬁMCﬁ960b{9ﬁﬁﬁ]aﬁﬂmd hhaimi%sqﬁcubated at
o tihodies ansgen mICEO e ressin eqals utant. .
3T bt o B i SR JS ST Ao ORI CoR o AP 20 mM
Tns—sabpﬁié 27 £99pe82<E39 @)e)gWeoeyﬁagm MNMWW@EMS and
prot 7%1 iensdiicrRbene % PREERANHHRNESE B gﬁlnl SRS

characterized. Holcomb et al., Nat. Med. 4: 8) Holcomb et

chromeiograply, R e %ﬁwafsm%%‘ay&émaﬁhe GO BRID A B of

the ngI)&;Er@'Meéﬂ.ﬁ%)ﬂvdEmtb@uﬁkxg%m%Sa?%&mmﬂ study, AR ansBeNEhinity
th a 0 one.of .the four grou he first
oo A T A SR R L SRR U
monoclonal anti-human A[32s.40 IgG2b described in Example 3)

 ExadfIRYIONSAGEA a%@&%é&ﬁém&%&%wﬁéﬂ%ﬁ&%ﬁ{% S85RNEHorhage

Weekl |ntrae itQ ylated anti A$ antibody 2H6 Zoauced as

A. EiﬁwWﬂupHimwbd weekly mtrapentoneal antl AMN antlbody (2906

028 8]0 > O RBRAIORah Y R oR  AIERIR G RIOIR BRI IR (R
mutant anyléid precursor protcm {A?P Tg2576 with K670N/M671; Hsiao et al., Science 274:99-
102 (1996)) ‘iivere used for the experiments. The Alzheimer's-like phenotype present in these
mice has bce%z well-characterized. Holcomb et al., Nat. Med. 4:97-100 (1998); Holcomb et al.,
Behav. Gen. 29:177-185 (1999); and McGowan E, Neurobiol. Dis. 6:231-244 (1999). For the
sixteen weeks treatment study, APP-transgenic mice, aged 20 months, were assigned {6 one of
the four gmups The ﬁrst group received weekly intraperitoneal anti-Af antibody 2H6 (mouse

monoclonal a_mﬁ-human APag.40 1gG2b described in Example 3) injections for a period of 16

-.-._... .......



transgenic littermates were treated for 16 weeks with either anti-AMN
antibody (n = 4) or 2H6 (n = 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., J. Neuroinflarnmation 1:24 (2004). The apparatus was a
6-arm maze as described previously. Gordon et al., Neurobiol. Aging
weeko(n FARSENOHGpd @rvERapasined Meakly dnivaperiionedh deglvedsidated arith- AR

anﬁmyom@f(ﬁreaﬁ@ewee@aﬁb%swm%ﬁﬁfgg BRRRIORY d feribRER &F %T@ii&%n =5).

et trial one, then_the same mice ge _two, etc.). After each 5-tri
’ﬂwW&%@&ﬁﬁ%ﬁmﬂmmwwmm&w@ﬁéﬂ@émsgrmonociow

antiﬂbfdwbb&ﬁmm%? proterElpBISen dondin ﬁﬁ@gﬁib@kl_efwé%ﬁﬁ}&@.eﬁé‘@
alfrm.w, | rent 1or eac ouse In a conorctto minimi oagQr cues. e
g B B R RS MR A e her 286

=2)for a given individual for both days. For the first 1 | trials, the platform was

[o2gafernatelgyisifle shanhidden (idden @&é@%‘@?&%ib%lﬂ@m@ﬂaﬂﬂ’ 0ice from

the mice were run in exactly the same manner as day one except that the

the FIRGYSPRIS FUBIFRFTER 3 Parrtiandinemh iigemarerrstdiam as desariied previously.
Wiimiaﬁiﬂamaw@mimznqmmm TReapanRud\ie @bafaﬂam' ;gagaaﬂlgedh escribed
an arm choice in 20.seconds were gssi rror, but no mice in this
pro R GO & et R P it L St e rn
in tyseblaskhefstu @yg@h@l‘t@ﬁﬁemﬁvawmawasequéﬂwemagtdﬂpdd értifyeh of 4 mice
get GRAFBIIMSLH e - JRPENIRE DRISURS, Qaﬂh?f—]@&ﬂxé{m 4 second cohort of

water-maze task were quantitative, not evaluative, the potentia tester

micg,wes FRIPRIFILIDG o estehdets sHiRmmpAPHRr smire it oPIReRdudher erond block of
5 triv(ighitityo ach MOURES @IS Hh hE0RSRCAIEMH IR SHIVGIE 8 VaRE8s:. The start

roducin ints. for. each da hich were analyzed statisticall
s o L B R S RGeS A B sl for both
days &y $is. fon iR drirds Or Sbatfitioewasielomatel wekible thanisndes € ddith 10 Ghe last 4
trial o8 cmig.?& tak (ARbtlakey ﬁi@gﬁ'&lg‘%@hﬁl@ 15300 4 u AN R et that the

intracardiall ?}g@r]}ﬁed with 25 mL of 0,9% sodium chloride. Brains were
Placl A SR A PR | AL Fom RERFA BRSO AR Ro o in 2
one-nimfrethly fiaeparkicd hiler afataialde hydeinito th T0MetoRQ4vipb bdsBhid one
[ h i ere then incubated for 24 h.in 10%,
e‘fogp%? Bgéﬂgé}%@%%‘ suciofg 25331%%?\%%1?5 %r%rfl%&g%lesc?%trlﬁeﬁonz% ?atﬁe numbers of
mice g thsrudy PhestieRteriasenaenes ebitesitoentighoyraiddiin firmrbtonusearfince the

ot p o S gt e B a0 L AACE e
pote3Bal 5 dc8iot D= A EHIGRS 4R ABIFH S BIeRIze P8 FHHEP o e ke
vaﬁdniﬂt;s,tai?mhdmsb&g tresrs for 3 consecutive trials were averaged producing 5 data points for
each day, wh:“lch 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 mgﬁcg Nembutal (Abbott laboratories, North Chicago, IL), and then intracardially
perfused W;th 25 mL of 0.9% sodium chioride. Brains were rapidly removed, and the left half of
the brain was immersion fixed for 24 h in freshly prepared 4% paraformaldehyde in 100 mM
KPO; (pH 7..?) for histopathology. The hemi-brains were then incubated for 24 h in 10%, 20%
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floating immunohistochemistry for total AP (rabbit polyclonal anti-pan AP;
Biosource, Camarillo, 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 pm apart
were stained using 0.2% Congo red in NaCl-saturated 80% ethanol.

Another-set of sections .were als ounted.and stained f mesiderin
o S o LRI 5 AR S, RSB At O o JLORUAEH were
colléotimlvsihpys alishen teientiminand someé at 4G de/ Rukasen sohaphaierbufiered saline

wit{ SR BN PEG R 90 e deniainisb Rl Mﬂmma@@@@awﬂfgga%%m

performed using the” Image-Pro Plus (Media Cybernetics, Silver Spring,
sectigps) 480 ARFEVRE R e i56 SHpRBI® (P adith B mRd SRined gipedtee-
ﬂoa?’i?g fﬁ@ﬂt@hﬁﬁ)ﬁﬁ»ﬁmsﬁbf@& KOGIDAB @Iigbﬁ ;;ﬁmm?mus,awep@; ai:@dmﬁ Camarillo,
o en etatterewsnrgn 1as Jn jne po ) e
e R R TR o S BTl
Wilsedordebnal)sisrems pEAUHREHS hiRd0M adustpralitries ofitisthefatéons 600 um
apaﬂ%s&caxgaéd a9 slengsiisa MDA RRICRRY B68RABRNICIRHH er set of sections

vascular Congo red staining. To estimate the parenchymal area of Congo
werpeelsarovaisE feg siitdibpubrmasidrrie Witk ERr M faTsiggnide m 2%
hydRSERRAAASATSF 1hadie RpRideti Bysiaisutiasaube sy Ohdits stdkolution for 10 min.

blue-pgsitive sites weye counted.on all sections and the average number,
QG RACLT CPHRE RREE ( ERT E BF B R ine te
ImageRro Bﬁﬁ@ﬁtﬁhtﬁgbssmﬁiuglssiatm Soving Adhifioztiety2E lybpexgertiarea occupied by
posg%cs‘t%ﬁ.ewg&m%@e@m@ﬂ @J}fémmgalp% SR BEOHLE WA ere

etermined and dveraged to a per-section value, To assess possible
anafpegthiiorrraiER Sapt dhe Biee 88 TRRoDa) Biss 1B I RPREARATFISYp he faital
anafyRNGEE0IRE ORR- WaY pAENA tollawecidy FRlers dSodmeanss was performed
comparisons, 102891 surement of serum level ofAt3 peptide usin
o G Y L L O AR T e ST N o 28 yagees

resulittddeavebinbutsiragbired Sairstian ToattinastotiepavnoliBesarsiuefCongo red, the

vasRasKlidg DERmaOvAICBNEIS ISEARIesY Sbramiadr 6EAOHARNRRI, stain the
amyloid antibody that binds to Ai31.t7; Signet, Dedham, I\I{Ig,tbg at 5 ug/mlin

nusplets Of RERSHER PC-RTEIYE SUTRRP SREBGH S SRS e tha &igtage number of

sitdPpéi-batacaryieithealiQodydhes biffdetccdbded) Hignitatcobsshen at the sections
ilution. Detection done,usin treptavi in-é;&%%i[gjd' E roxidase,.. ..

o S RS MR 18 SRR D B e

pro8leisivess BargnitRy. sab average(ime neasertioptiabyes chti Ao neBiBigdrpayment-related

GRS ORRIRNIRE R URaR R BERNRADZRN RE Ve SR REFAIEVE followed by

deficits by administration ofdeglycosylated antibody. The

Fisher's LSD means comparisons. ‘

[0288] i Measurement of serum level of A peptide using ELISA. Serum collected one day

after the last dosing of aniibodies was diluted and incubated in 96-well microtiter plates

{(MaxiSorp; }\;'Iunc, Rosklide, Denmark), which were precoated with antibody 6E10 (anti-beta

amyloid anti‘i}ody that binds to APi.17; Signet, Dedham, MA) at 5 ug/ml in PBS buffer, pH 7 4.

The secondary antibody was biotinylated 4G8 (anti-beta amyloid antibody that binds to ABy7.04;

Signet) at a 1:5000 dilution. Detection was done using a streptavidin-horseradish peroxidase
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radial-arm water-maze task detects spatial learning and memory deficits in
transgenic mouse 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 navigation learning in a two-day version of the radial-arm water
maze. Nontransgeraic hormal mice (including 2 mice treated with 2H6
ORISR ATh IR R wRHO MR BX NN Sebseae (Kede Hatihgroiupe. MD). AB:.
a0 (AuerdceorTinidt Fiatinofhehavios giferercesiasansriradurwgre also
tested in.the two-day version of the radial-arm water maze. As shown in
Fig. 5, APP- transgenic mice treated with the control antibody (anti-AMN)
B. Rafelsto learn platform location over two days of testing and were

[oaggnificantlg gy %ﬁ&%’%&ﬂ%%@ﬂ&;% HQ»QFL?Q%%%{ZB(%%%’)@E Oéx%\éjggﬁ‘%dy. The

described. Wilcock et al., J. Neuroir fammation 1:24 wever,

radiglpAom (AR EHiE HEk Siffin i depmaingind Damanssteficii dndmasgenic mouse
mod&glw@?@tﬁzmﬁf?m?m?@m:ﬁ%ﬁsqp@mgxwﬁ%{ éb%i!!ﬂ%?ﬂ!ﬂ@@?ﬁ:%zugas
Servea | e con -ir -transgenic endaing day two wi
ol A SR U AT e D, SISO
testedRipr- spaytishpavigasioe lhawiagira st iyvasiceafdar 13 dalonspestttiahale,
Nod InoRtslay £ . iR indicate that the .
ma?%ﬁﬁ o thes T ii-eromes arrsgahinedisicropobsimeau diffence was observed)
wergm'm msitlszxéﬁa owbidareRsiie BT HIORRADERAURI, HEROWR Ifﬁt%lﬁ I?n Fig. 5, APP-
elow, tota Immunaqgstaini N e nippoca s was significant .
o S RLFS AR AN o3 4 &bt Bmosation
overdvocaots, PLiebana)dngrd eymmb’(éld}:@ﬂriﬁ Oéahmm&%ﬁexdﬂﬁ_ﬁﬁfgenic mice as
reot: Q@Msaa@mﬁesgktwsmm%wm%ﬁzeﬁ?d@w AR D bp

As shown in Table 8 below, total A[3 immunostaining in the frontal cortex

TAnSeel R AN aE doe SHErATbaRody I apdtselxsy Xiated i deponstrated a
sigr2fl At (e HOTdie dnphtm asoiR0:1 ang daghicesyiated2La@heuice,

% UCt <0.0001).as compared to the contral.antibody-treate
e o) 0 T PRI AT SOhOP LSt Mool resed APP-
tranggsgieBicsi GoperanREmmavREITPSr eants are&ristauibieching obifivetwo (Fig. 5).

T GRMRORIBROABIECRIGAD ok AP SIRIar dARYRTOR A0 SANAAIL inc
rror of the mean for the, hippacampus are shown. Antibody Number o
antifygy e

RS EVEEY BRI SRdPe of- BRI EEaRAIFBER Anti-ANN 6
[6294].127 4.6&)21’:1::839 of Af deposits without increasing microhemorrhage. As shown Table 7

below, total AB immunostaining in the hippocampus was significantly reduced afier 16 weeks
immunotheraipy with antibody 2H6 (about 56% reduction, p=0.0001) and deglycosylated 2H6
{about 58% reduction, p<0.0001) as compared o the control antibody-treated group (anﬁ—AMN’).
As shown in gTable 8 below, total AR immunostaining in the frontal cortex was significantly
reduced aﬁer; 16 weeks immunotherapy with antibody 2H6 (about 50% reduction, .p‘<{).0001) and
deglycosylatéd 2H6 (about 51% reduction, p<0.0001) as compared to the control antibody-treated
group (anti-AMN).
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2H6 4 12.011 5.057 2.529 Deglycosylated 5 11.344 4.765 2.131 2116
Table 8. Total AP load for frontal cortex after 16 weeks of antibody
treatment. Mean percent area occupied by positive imrnunohistochemical
stain for A[3, and standard deviation and standard error of the mean for
the frontal cortex are shown. Antibody Number of Mean Std. Dev. Std.

Table ij o ggqguét%?% animals ar(me zd AngcAM 6547 060 4.667 Jiv? et
standd tgb Aoag bk R ﬁ%f g?ng Bt e

gcampus

\Alon S |mrn| |nn:|:har9n\l \Allfh P nhhnrl\l
Antibody 16 (about] AYomber@étion, gﬁ%d%‘;’l’ated 211
administereg(r) red) aikmhmp ]

’MWOl) and de

hS r‘nmparpd tot

@(ﬁb’@ﬁ?f
Til ne_control antibod
Ann-A@@Up (antl- 1 JRB1é 10, total

1y -treated
AIGIN). As shows i DH0a0D-red stainir
2Hg frontal corte)

1d B7the
yvas also significanfiy reduced aftarok6 weeks 2.529

DeglydByutpPtneragy with antibody Pilesabout 79% gegysction, p<0.0994) and

2n6 deglycosylated 2116 (about 68% reduction, p<p.0001) as conpared to the

control_antibody-tréated group (anti-AMN). Table 9. Total Congo-red

Table §t3€!*8tQ19AfB hEURRGCRERLP AL &QEW?@MS%FRQQM@%QBtM%QD percent
area odd PRSI RRREM A P RAR: Tor SRR IhEkARARSLS AR

maé&&@?@ﬁ@@%@&ﬁ@@l@@e%w%mmhe hippocampus are shown.

N I'\IILIUUUy NU €T Ul IVI all Dl IIIU Dlu E”U ||bl.U|eu d

| AtbogRaly zed Anw{ﬁ‘&? o 033 2116 4S&¥2§i Y0.021 0. )%@?fm‘
admm";s,iw.ywayla S oo oY J.Ul 0-045-21+1+6-89-Fabte-10—Total-Congo-red
Anﬁ‘wmnn forfr L $htal cortex.afteriT izl lezc of antil Y é]rﬁ
2H6 Dercent area dccupied by positive W8ngo-red stfid¥ér A0, and stdnddrd
Deglyetaylatéan andl5 22.834 1.970 0.881
2H6 :
[0292] ~ As shown Table 9, total Congo-red staining in the hippocampus was significantly

reduced after 16 weeks immurotherapy with antibody 2H6 {about 77% reduction, p<0.0001) and
deg}ycosylaté;d 2H6 (about 53 24 reduction, p<0.0001) as compared to the control antibody-treated
group (wﬁ~M}. As showrs in Table 10, total Congo-red staining in the firontal cortex was also
significantly ireduced after 16 ~weeks immunotherapy with antibody 2H6 (about 79% reduction,
p<0.0001) a.nd deglycosylated 2H6 (about 68% reduction, p<0.0001) as comapared to the control
antibody—trcé:.ted group {(anti- A MN).

Table 9. Total Congo-red staining for hippocampus after 16 weeks of antibody treatment. Mean
percent area occupied by positive Congo-red stain for AR, and standard devi ation 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

| 2H6 :
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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 2.507 0.691 0.282 2116 4 0.520 0.047 0.023 Deglycosylated
50.807 0.104 0.046 2H6 [02931 Parenchymal (Tables | 1 and 12; and
Figure 6) and vascular (Tables 13 and 14-; Figure 7) Congo-red staining
were analyzed separately for both frontal cortex and hippocampus. As
shown Table 11 and Fig.6A, parenchymal Congo-red staining in the
Tabie rOnEaioDmpwas sighdicantiyorduesibalae  fowaaks ipmupotherapy
Mean wthem@dvcaﬁwmwiﬂ@e/mm&'aw@%@%ﬁ%ﬁ%&iﬁgﬁa
standa@dGr(aloO thie A4 Gshubit GanRd CHAQ0d)-aheRmPared to the control
&R

: Ibody-tregt Upant-ANINY: As shownr—Fable-t2-and-Hig—6B-
AntibGfHPOCY-reg 9:9685 of T i SR %id Error

adminBIERChYMa gsgiy%ming in the hippog “Was also
ificantty Tepucedatert6-weeks-tmmurotherapy-with-—antibody. 2H6

-Anﬁ"ﬂ\'%q 04 e--p<0-0 v‘iognd dnglyr‘ﬂC}ﬁ éh 2H6 (abo 9'@_@%

k- Q4 a | $1
(abott-go o eatctHot-p<d

2H6 roduction, pk$.0001) as comhfi2A to the contfdl.e¢ftibody-treatetiggoup

DeglyeagitiamVIN). The deglycosylate€.82H6 was less| affegtive than thegmiget
2H6 246 antibady in reducing Corlgo-red load in the frontal cortex dnd

hippocampus. Table 11. Parenchymal Congo-red staining for frontal

[6293]cOrtex atfieimdRymarksokanti Qﬂéxzyﬁ%rﬁﬁgﬁ&&(ﬁ'ﬁéﬁgﬂ?mﬁﬁﬁ%ﬁfg igg{%dm;

Fi b%jr Bositive {ﬁﬁon o-red stain for AP, and stan ev?g%lon

igure 4 Com e e P OREA L SRESAES S Apmiebeyriumbdrmfocampus.

As shaviediattd | Bey FRIGAE eoeneltminliciangd: e SoasNa WeH AMI-AMY Gas
0.059 Qh047 0.024 Deglycosylated 5 0.537

signis&t0: 0040 0B D300 iekapy th anttiody 2B (ahops 98% reduction,

P<0.000bwdemucoariatd SHifekewiaMtiptirive aprn00Vieannersent @8 control

antibo@fGMaTcRY:p QSR IRNIAY SRLSHIR: PR 32300 $5 ngéfd de %k%}}lrggl agggo—red
.. stan ;aﬁd error of the maelan for the hippocampus are howim. 90 ‘

staining m € hippocampus was also signiticantly reduced after 16 weeks immunotherapy with

antibody 2H§ (about 96% reduction, p<0.0001) and deglycosylated 2H6 (about 63% reduction

p<0.0001) as compared to the control antibody-treated group (anti-AMN). The deglycosylated

2H6 was less effective than the intact 2H6 antibody in reducing Congo-red load in the frontal

cortex and hif'ppocampus.

Table 11. Parenchymal Congo-red staining for frontal cortex after 16 weeks of antibody
trea:un'ent. Mean percent area occupied by positive Congo-red stain for AB, and standard
deviation and standard error of the mean for the firontal cortex are shown.

Antibody -

amnisg; o iﬁﬁ:}f ;falyzed Mean Std, Dev, Std. Brror
Anti-AMN 6 2.360 0.676 0.276
2H6 ; 4 0.059 0.047 - 10.024
gzglycosylafed 5 0.537 0.144 0.064

Table 12. Parenchymal Congo-red staining for hippocampus afier 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 hippocampus are shown.
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Antibody Number of Mean Std. Dev. Std. Error administered animals anal
zed Anti-AMN 6 1.117 0104 0.043 2H6 4 0.040 0.029 0.015 De 1 co
laced 2H6 5 0.416 0.078 0.035 10294) As shown Table 13 and Fig. 7A,
vascular Congo-red staining in the hippocanpus was significantly
increased after 16 weeks immunotherapy with antibody 2H6 {about 2.7
fold,p<0.0001) and deglycosylated 2H6 (about 1.7 fold, p .0185) as
Antibeginpared to théSsomeobfantibogiideaated group TadtiaMN). As sSBaAVBrior
adminigigted] 4 and Figpigls\anediet Congo-red staiming in the frontal cortex
Anti-ABENalso signifigantly increased; afigr716 weeks limpaunotherapy withas

2He antibody 2H6 (apout 3.5 fold, p%@.08P1) and delghygssylated 2HG aRaut

Dgglﬂu@s{x?d%ﬁ%fég §8_) as comparehq)_rtﬂ fhe control igﬂ?gdy-trgali(f JgEp

(ant-ANAN) - Theincrease-of vascutar-Congo-red—Sstaining-t-the
deglycosylated 2H6 treated group was significantly less than in the intact

102436 an e dabiegrbeps Bigbbih thishbcaRmes (red0e02a) anttiditppatam pus
was sHE1HRXeARY SRR TABIE dlRe %A SRtan SIRRARY SHBRINOICIHS (about 2.7 fold,
<0.0§'((§) ocg(?%f.s aftt% S]a?%\?g% s of antll:iody tregtment. Mean percent area
P Bred By 58St 88 SaiRifoP R 04 RY eerriapaTe (hahe homtal
antibsdzrivkarel enop (- AlddD). fmmmhimmmd Mﬁ@mom,-lﬁgémlﬁtd&%ngo-red
- 21 [Error,. administered: animals analyze .
sl S b e S e o T v sy it
antibaglp 236G (ghout’e dold, prs0PAblemislegicenidntebAH6-(ebstdififig dop=0.0048) as
AR sedmuaitendibiyerkaaf ARbpady- Bikaim e, Mean -
mr.n}?occu ieg b Bosi}i\te %ﬁgo-redgzg#rﬁggA(& and ?t]andar(?g géﬁ%ﬁ%ﬁ%’ngo red
stainipg i e SO e A TROPR ROV R BHER IS ey ham fperipisct 2H6
antibodyrmbaedofiigafoStothhinnoBachpis (o012 shed dlirpstigvalexapaty e ).
Anti-AMN 6 0.147 0.055 0.023 2H6 4 0.511 0.084 0.042 Deglycosylated

269 0.043.0.019 . .
TableSI 9 2\‘?a.sc ar Corigd-red staining for hippocampus after 16 weeks of antibody treatmernt.

Mean percenft 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 analvzed

Anti-AMN 6 : 0.093 0.036 0.015
2H6 X 4 0.253 0.053 0.027
Deglycosylated 5 0.157 0.030 0.013
2Hé : :

Table 14. Vé\scular 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 fronta! 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
Deglycosylat 5 0.269 0.043 0.019
2H6 ;
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2H6 91 102951 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 microglial
phagocytosis of the erythrocytes and breakdown of the hemoglobin within
them. Thus, ferric oxide-containing microglia are thus markers of past
hemorrhage. The number Prussian blue-positive profiles in antibody
[029Sjreated dinistits Waydisoloicel Seinshasyrydn (0 dble hSmasideFilg af=ric oxide
materid? %EHE&BEMH U AU S ﬁ%@%yé%%%)bQS@%%qﬁgf%ﬁﬁl%ﬁs to

blue staining for about 5.5 fold as compared to the control antibo

microglighshagrsyieia st hawnhrecyiihed bimkdosy Ridbe Pemeelobis ‘émﬁbadkﬁm

Thus q@fﬁd'lﬁd’ﬂ@&%dtﬂﬁh&%&ﬂi@rbbﬂﬁ SRRk & Qhdshiald thzp0- 0864 huasber
ared t the c{gﬁntrol a ga’hé_treéed, roup. Table 15. Prussian blug

Prossigy BhESRP iRe ARl S YR RIS b At T e heble 15
and Fp@ r&emaamtowupledddy ﬁ‘lélﬂgﬁlﬁ’ulﬁ!sya(pdﬂﬂé@temnreﬂ}ﬂcsmﬂﬁ blue staining
for ab%%Y@??&&QQc&{ﬁﬂ%% ALY 9&5&1%%% b 5%11} ste : M re’lsreawem with

Antibody Number of Mean Std. Dev. St rror mals
deglygmipsed RIS rnibndyonl s dprsasod Raussian biveatainmsyebens 0.9 old (p0.0364)
wwWa@q&ﬂag%@ylﬁg&%@MHG 10296] Serum level of A,6 after

administration of deglycosylated 2H6 antibody. As shown in Fig. 9,

administration of both antibody 2H6 and deglycosylated 2116 to the APP
TableTig Frésaninclsigmiiicag thyr the mntise st sitou piite\€wédkatof antijlaig peptident.
Meartpewenicareacaigpificanpinithealassias blunstienaindf tietdeaidyicipeptide
standgyd swserselriisdnpahior Aty ssieniers afivvmdministration of anti-AMN

Antitdaybody or injtkeawid dype micgpfier administratiomel anti-AMNantiegy
admigist@siibody 2ldbmisismingisates that the increpse of serum level of

Anti-A8gamyloid peptide may be yseggto assist disgpgsis of AD ang mpitor

21 (M€ TESPONSE [ AD Therapy, Sfigh gs Marvumoterapy- C.Cont 285
D i% g T IIU apQve Udlol uclllUIIbu ate-that iy ,uc%ibuoylatcu an
2&% etgd effective as the inta A ahfibody 2116/ ift Fversing leafing®4nd

ADRDD TAa2E2A2 wmaina: N\ tha 14 wveacviatad aAntihad
lIlCIIIUI_y UCII\; LD III M\ T IHL\JIU LLLLA%A >3 ) L'l\( Iubgl]uuo]luu’u ritriooTtry
2116 is a little less effective as the intact antibody 2116 in
[6296] i Serum level of Ap after administration of deglycosylated 2H6 antibody. As shown

in Fig. 9, adnilinistraﬁon of both antibody 2H6 and deglycosylated 2H6 to the APP Tg2576 mice
significantly ‘fincrcased serum level of beta-amyloid peptide. However, no significant increase of
serum level éf beta-amyloid peptide was observed in the APP Tg2576 mice after administration
of anti-m antibody or in the wild type mice afier administration of anti-AMN antibody or
antibody 2Hé This indicates that the increase of serum Jevel of beta-amyloid peptide may be

used to assistf 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 2H6 is as
effective as the intact antibody 2H6 in reversing learning and memory deficits in APP Tg2576
mice; 2) the céieglycnsylated antibody 2H6 is a little less effective as the intact antibody 2H6 in
depleting AB deposits in hippocampus and frontal cortex as measured by Congo-red staining, but
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depleting Aft deposits in hippocampus and frontal cortex as measured by
Congo-red staining, but 92 is as effective in depleting A(3 load in
hippocampus and frontal cortex as measured by AP immunostaining; 3)
increase of AP deposit (as measured by Congo-red staining) in
hippocampous and frontal cortex vasculature by the deglycosylated
antibody 2H6 is much less than the intact 2H6 antibody; and 4)

is as effpstinsrie drnigsiag A Bdard i pmiuad fropldecrighigarrsunes by 2876

immunb¥ahthgats theilde Apananiaiad 2heantibedycvas sateipower than
. mice treated with the intact 2H6 %rétibo y. These data ?@giﬁgﬁﬂ -
hippocapRisEd SRRk FRBBHYARS UREHBE IS R ARBYIG THARMRS & much less
than thAMEBRIPHE tibedgeand ) lnwahisieiidpcionessarh ag SitssiaR Blue staining in
T02576,mice. Exa inding_affinity of warious anti Fc reqions to
Arr TR R R OIS a O S oo ST Wb RS
treatedofithahantitaodBH6amtibigs Theseracupessttbaicssiptenyiried weiadody is as
eﬁecti@%ﬁgﬁﬁgguﬁm ARgReHbakRbAYSRI IR PIKg DA R hage in

marine Fcy receptors (from R&D Systems) and human Clqg (from Quidel)

APP Tﬁ%sr-éﬁiﬁ“ﬁ%bilized on BlAcore CM5 chip by amine chemistry. Serial
dilutians of monoclonal antibodies (ranging from 2 nM to the maximum
onc ) as.indicated in Ta Igs 6 and 1 njected
Examply &4 Bindine im0k o O A

and coﬁﬁ@)@ﬂunniné and a’lmiole buffer. éinding data V\’/er.e anyzed using 1:1

I - . | for.hi Hinity | .
om0 SR B et e,
were nlmmjnug affigBléktne antisrived/fbiy anibeltie pwuifisd bamaee byrangRey to
receptds! glg%ﬁ%ﬁ' shaURUNmE BRIl 219 BrRaRE) Gk Dnnks alyso ARt ore

antibodies have a constant region with removed N-glycosylation.
CMS alrin briiepedny shiapbiry (e Alyfpretmesctines sntbrdissrapeiarofinms oM
to the SE@RINCHdemre SEQ HANRP): Drbisieran Consteimesian. SEYHPG))
lgGi region,; 1102 human .
oo R A S B O IR o 2 e anc
sampletmiiseriAdith detensroenaiyrd wikkyipk y@Raisgerstie) medahiwhish
affinity BRLPackondRRMeRsY \RIRMAHAY 22061 AR be28ahadHadugrAaffinity to all

muring Fey receptors tested as compared to each corresponding . .
10298 )anibodyf ihUUPTET SHEENEG Ve ALHeR Y BE Gy cobyRata Dide-idBoRiss o
measuk@8 BGGCLHVE 36 1 HHN BBy RID P RICRéRIIC AP BIEALECCA Y GOy ).
Deglycosylaépd antibodies have a constant region with removed N-glycosylation.
9TL(higG]) and STL(higG2As) have the same variable region (shown in SEQ ID NO:1 and
SEQID NO:;Z}, but different constant region. 9TL{higG1) has a human IgGl comstant region;
and 9TL(hIg%GZAa} has a human IgG2a with mutations of A330P331 to 8330833 1 (Kabat
amino acid n;umbering with reference to the wildtype 1gG2a sequence). As showm in Table

16, deglycosylated 2HS6, 2294, and 2286 had reduced affinity to all murine Fey receptors

tested as con‘izpared to each corresponding antibody without removed N-glycosyla-tion.

Deglycosylated 2H6 also had reduced affinity to human compiement as compared to 2H6.
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9TL(hlgGl) had no significant binding to mFcyRIlb or mFcyRIIl; and
9TL(hlgG2&a) had no significant binding to any of murine FcyRlI, FcyRllb,
FcyRIll, or hClg. 103001 Table 17 below shows the binding affinity of the
anti-(3-amyloid antibodies as measured by.KD (nM) to human FcyRl,
FcyRIIb/c, FcyRIlIb, and hClg. As shown in Table 17, 9TL(higC2(r)a) had
no significant binding to human FcyRI or hClg; and significant lower

IT14Hip@y tbadmmsigrEG vk bindanmté-mR{RBIhsranfyRIE 4odBEIAHighz abthed no

L e ST

Re

eptors-an

e cules. Table 16.
Omﬁl’%qhuman

3@ mplemdrabies! Trveksu sbdvis ke bigndidg Affiiiodyf BeyRitiAbyRibHoyRbbdies as

medld

A R U el R o bae T

17, SEllasiAaddtd 1600eNS B BoMaDDegiyaoEyfaicet b7B0EnE senificandower

s S S s SRR TR R

e(%ith

humay b6l ipepstant sRBI o QiesDBeiseBey/laied 2,700 NB NB Deglycosylated
9,300 2286 murine IgGI 9TL(hlgGl) 800 NB NB 34 Human IgGl 30,000

9TL(hlgG2(r)'a) NB NB NB NE _
3 8§ ARogiss dMIRIDS e FRERPALTS e

n

B NB Human IgG2Aa 30,000 NB: no significant
VS aEgisament as

meddlddBYK PRIy concentration tested for binding to hClg was 30,000

Fal

oV e V| Tnhl

al1~7
-y §

Rindin o
. JITUTN Iy AT

it af antihndiae t
TG

human-Fey-receptors

!IIVI- 5T T CAN T IILy VT AT OTOTC O Y

Antidihumar) BoyRplereARa® Maaitied BCko (NWdtype Maximum
antibody
concentration
tested for binding
to Fey receptors
(@M)

2H6 1,800 1 76,000 {133,000 | 5,000 | Murine IgG2b | 49,000

Deglycosylated | 5,600 | NB NB 30,000 | Deglycosylated | 17,000

2H6 murine 1gG2b

2294 1,200 13,000 | 19,000 Murine IgG2b | 18,000

Deglycasylated | 8,600 | NB NB Deglycosylated | 22,000

2294 : murine 1gG2b

2286 93 5,000 10,000 Murine 1gG1 12,000

Deglycosylat:fed 2,700 | NB NB Deglycosylated ] 9,300

2286 mwrine lgGi

9TL(higGl): | 800 NB NB 34 Human lgG1 30,000

9'IL(hIgGZA;a) NB NB NB NB Human IgG2Aa | 30,000

NB: no signiﬁcant binding when antibody was used at the maximum concentration tested.

Maximum antibody concentration tested for binding to hClq was 30,000 nM.
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Antibody FcyRI FcyRlIb/c FcyRIlIb hClg 9TL(hIgGl). 2.2 7,000 33,000 34
9TL(hlgG2da) 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. Exam lip a 6. Effect of deglycosvlated
216 antibody on microglial activation, Fey receptor binding, and amyloid
clearance after intracranial administration [0301] Surgical procedure and
intracranial administration of antibodies Tg2576 transgenic mice aged
TablelS- SFMRRLIS GRS SSaI0BE8d00RERLIRS, SO YRS hathel QdRiblement as
received intracranial injections into the frontal cortex and hippocampus.
measyrpd i &mi®dh received antiA(3 antibody 2116 at a concentration of 2g/21

“ineach regign. J,he second gr received k\éﬁ% lated 2% ntibod
.Anubgd 'g_ggg%i-regigm < ';jeici\“ .ﬂfg;dérec., \éggainst ’

- g
9TL{kgidbbhila dinesiac proteih G808 control for{Adw¥Bkcific asped$ of intact

oTLAggEnIestionNAll mice surviyed §o0 72 hours pitegosgery. [o3logg On the

- AR RS WA FASTACA e weighed;
NB: Anett e%?z‘% ﬁ\éﬁtﬁéiggﬁﬁ%{ne ;aﬁsgfg%agg?nﬂmgglg%ﬁﬁuggbaratus (51603

Maxigyam aviibRsyI aesedaEatinn irsiadifos fiading warctlePBbIgviL). A midsagittal

incision was made to expose the cranium and two burr'holes were drilled

oofp 2 10/ é*wgg?é" O AREN: MY SYNgS W3 It etl 2 Qg‘aﬂz}fgé‘%{"’}s' tPﬁzsvé
regma and a Injection was made over a 2 minute perioda. e IImcision
transpeaic etdemensdili S adinkd anerchssatesith angrgiche $esplerovoceBETiuBtie

receiPEERAFALIARRI 3 dhe e B OhSHIHAC AHEE ME tEppElaleds OYREdRSEstopith

/100 mg/kg pentobarbital (Nembutal sodium solution, Abbott laboratories
receiNRs BRUEAR AP 2RI SRISHEI BT AuelPihtn Sashiegion, SheRsrend

groupiRsidesfaliawedyin-a0 0y kesliy 9bnrenaned ddnrasaiprmaidadeoup
=7.4), Brains were, ra ﬁ'% removed and immersion ﬂg

(pH d for 24 hours
receiyed Tl displeg aqaipsodr B IERESKG REO PP B AFRBTR f%%%ﬁﬁﬁ%? ARG

of infast 24G injecsdn 141] Bcasdrded fuctddewegiientialiyito cyroprotect them.
oo TR ey i alsd vt
anesthetized with isoflurane and placed in a stereotaxic apparatus (51603 dual manipulator lab
standafd, Sto:'eltiﬂg, Wood Dale, IL). A midsagitial incision was made to expose the cranium
and two burr'holes were drilled using a dental drill over the right frontal cortex and
}ﬁppocampusi to the following coordinates: Cortex: AP +1.5 mm, L ~2.0 mm, hippocampus:
AP-27 m:m2 L ~2.5 mm, all taken from bregma. A 26 gauge needle attached to a 10 pl
Hamilton (Réno, NV) syringe was lowered 3 mm ventral to bregma and a 2 pl injection was
made over a I2 minute period. The incision was cleaned with saline and closed with surgical
staples.

[0303] Tissue preparations. On the day of sacrifice mice were weighed, overdosed
with 100 mg/kg pentobarbiial (Nembutal sodium solution, Abbott laboratories, North Chicago

1L) and intrazi:ardially perfused with 25 m! 0.9% sodium chloride followed by 50 ml freshly
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with sodium azide to prevent microbial growth. 103041 Six to eight

sections approximately 100 m apart were selected spanning the injection

site and stained using free-floating immunohistochemistry methods for

total Ali (rabbit antiserum reacting with API-a0 and AP142; dilution used

1:10,000), anti-CD45 antibody (Cat. No. MCAI031 G, Serotec, Raleigh

NC; dilution used 1:5000), and anti-Fey receptor (CD16/CD32) antibody
prepafédatyNgarafedhdlidrde BIBiascBrisswenesidl§ vmoa:ddihd inmpersion fixed

iotinylated goat anti-rgbpit at.1:3, dijuti as use the n
for 24 R Fa TR Ak o A e e e oS SO HO Yo
hours dil Uip20vaad IS chasdirecgeatializity ayipoeiycdichemtiFoba®ahspftiops of 25
teceptor antipod iniNg.: Eor imy: ini i buff:
pm R e R IR i o AR IR0 M SSEUCRIPES bufer
with sedinoreidsttrchrensiianierabiid sivBjacent sections were mounted on

to3e4flides andsipiagg Lkt HpIRHRGIaTR (SR AERICIdio sk
or 10 minutes. Tt should be hoted that there were a limited number of
injectipscsitnenchaeingd wailagrfeemiloatiaa irmpmehiptorhsmistaymsthodafer totad AP
(rabbiARHERRISIOCR e iGAl m%%p&%%a?%ﬂt&lh%&@ﬁ RRIORRWAS
measured using a videometric V150 Image analysis system (Oncor, San
entiophe (1. o) NG TR SereitecRal RIS AU Bt KR an-Fer
e 85 e a1 Vo1 i 16 noneeCac S or AL st
.._.presented as the ratio of injected si non-injected, side for AP staining,
i ARV A G B 0 R YER B AL gy sk
for aiioap alidtingy chrinisctiBivsitddedhecantspontdiriglod mitatate redsited as the
iminishes.the influ of interanimal variability and permits reliable. .
oo RIS B YL Ak Eh A Sl b Bioe
someprostiiplevireatmistic fedateb gffeen satbory iatessalnes frcifiach

iR R AP RAGIE N AYAEh DN ATNEINA LSRG RER M QNSO BMARined using
version 5.0.1 (SAS Institute Inc.; NC(g followed by Fischer's LSD means

4% thigyies kS EREsdiigh IS PRSP AT 1D BHES 8 BRUESERRALR thize
were fEQntg onieband thaidippacampistirdniabout théseme after intracranial

dministration of deglycosylated | r lhady.
et R T e e
sectiqpx B0 Deantrsiasine aidnomGicY 1AGhmaap pormbUsaRdORtracramtdreo,
cA) BRINEALOROf Albfaniikndyshamihe snigtapihedy [ddimindigates
that, unlike antibody 2H6, administration of d%gtlycofs%ﬁlated 2H6 did not,
contrglaierlsiif OF R RTHIHFPONELY BEHEN S fif the ratio of fnjected s1dc 1o non-injected

side for AP staining, thioflavine-S staining, CD45 staining, and Foy receptor staining.
Normalizing ;cach injection site to the corresponding contralateral site diminishes the
influence of i__nteranimal variability and permits reliable measurements of drug effects witha
smaller mnn’té)er of mice. To assess possible treatmeni-related differences, the ratio values for
each ﬁ"eaunei}t group were analyzed by ANCVA using StatView software 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
hippocampus'; was about the same after intracranial administration of deglycosylated 2H6



the hippocampus 72 hours after the administration. [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 2H6 antibody as the control antibody. In contrast, Fey
receptor staining in the frontal cortex and the hippocampus was
significantly higher (p<0.01) after intracranial administration of 2116
antibddibadihéhanithbantbtrd). dnttoottyst TOIMiN disiateg ithtis Gotiled cmtgh o

sorf USSR SR RIang 206 a0 aphal Dl
adnfipGostion ehdkhantibngdybathamritalinibrds [Eheindguissthesontikeangbody

2Hd) RRRSAMRNSH ok BEBITR &%femﬁﬁs@aIﬁ&m§m&%@mﬁalﬂémtmebt@{and
deglycosylated 2116 antlb as, compared to the control antibody. As

the BRipRRRAAPER{frDOSS ﬁiﬁﬁfffﬂ% ImindfAiol-compact plague was also lower
[o3¢mfrontal Q@ftﬁbﬂﬂdlhfﬁ@ﬁeam mm@wﬁmeepmtmmah the frontal cortex

and£ Inlstratlon 01;%%% a{] E) tsba%g af%?:?ég: OS :Lm.gratr;I nggﬁmosylated

e contro a |n
2H6l mﬁ}aodsydmhd mmnbwy mmu@m mm[samg in the frontal cortex

mlcro ﬁpgﬂﬂvatmn a %9%1% ét%gﬁ‘gg eggﬁgrr%g?ﬁmﬁlmmgmm of

2HEamibadsibeniths W&@é@p@t@ﬁYA&pémﬁa@%ﬁnﬂ%mgb@ﬁﬁﬁé ;[0310]
adrARHRAGYP AU dSRJRIIBEMH Ao abediDyniBroRURIA B & GACHS6rMBnd the
AJ31. 40. This %ls described iii US 2004/0146512 and WO
hippOoREpBE 42 E%‘ﬁ]’}é‘iﬁ RRTKARSP antibody 2294 to API-40, A~142, or
{039&}3322 37%mﬁ@mn§®mmmm¢mrﬁam 18
mpgs oS0 IR A QQM%&@P&W&&V@&Q%QM

e 18. B|n ng affinity of antibody 2294 Fab fragment k
2H61m@¢éytm/%9weém ﬂ@ﬁ%ﬁ@&@é%ﬁ%*ﬁﬁ%ﬁﬂfﬂ% 6Bigdain-S

sta RSPt Goishaptaddin thiler 2284ntak dleved D i-Bighin yiatatrs afier
inagg R merason &7 26 etfbody Of & cdeltited B RHECRF RO AR 1o

the control annbody

{0309} " These data indicate that deglycosyiated 2H6 antibody was able to reduce AR

and compact })Iaques in frontal cortex and hippocampus without inducing microglia activation

and inflammatory response.

Exampie 7. Characterizaﬁon of epitope on A tide that antibody 2294 hinds

[0310] . Antibody 2294 is a murine antibody raised by immunizing a mouse with Af;.
<. This antibody is described in US 2004/0146512 and WO 04/032868.
10311] ' Binding affinity for antibody 2294 to APy, ABisz, or ABza.37 Was measured

using Biacore as described above. Table 18 below shows the affinity of antibody 2294 Fab
fragment to various AP peptides.

Table 18. Binding affinity of antibody 2294 Fab fragment

ke (IMs) | Kex(/s) | Kp (M) |
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onto it Biotinylated AfSaa37 immobilized o 5 x 103 0.049 10,000
streptavidin chip, 2294 Fab flowed onto it [0312) Epitope mapping of
antibody 2294 was performed by ELISA assay. Biotinylated 15-mer or
I0-mer of various AP peptides (these peptides have glycine added to the
C-terminal end) were immobilized on streptavidin coated plates, NUNC
maxisorp plates were coated with 6 ug/ml of streptavidin (Pierce, 21122)

Bidtify RS hH{4 famoisilizdhan | hiéat 2. Plated svesex Hidckedswith 1% BSA
streptBEnnhife 2p%4 Fab idrerdvashing, biotinylated AP peptides in PBS ipH
ont. i were incubated 1 hour atjroom temperature. Antibody 2294 (fromi{2.5

Biotgfydttd AQugimbhovaiizddenbated with the immabilized AG3ipeptides|for |
strdpavidmrchipipeddtelsdioMédr washing, plates| were incubated with
entegbondary antibody, a HRP gonjugated goat janti-human kappa chain

Biciiitivady AP Bismeninals, xb233)oht 1:5000|djlgsen. After| wagmg,
strdjaavidisehipne20% Bidifioddwas measure d by adding TMB substrate
ontd#®L, 50-76-02, 50-65-02). HRP reaction was stopped byladding | M

phosphoric acid and absorbance at 450 nm was measured. As shown in

Figure 14, ' 2 i | ] ' [ 34 ..
O, 22,18 gt o B IFOIL F I AT LTSN B Blounytrea
15-mesphifieenet wsieanoforriidssihese pertidewhayashipge adind 1otnC-terminal
en@zw)%_ﬂem Th_ilﬁﬁd & s%@f@ﬁ@?ﬁoﬁﬂ%@ﬁ%%tﬂ@@t_b éﬁﬁgbgiﬁgﬂﬁgﬁﬁﬁle goated with 6

ptides. This. sygges [ antibo inds includes

G R R e SRR R o
blqpipdisetthtlt iBSécodiiscoliyranlibd dyh R2 M sk S Bidiinglinigdahf ysisdeain PBS piH
74 Nl AibaeRtdss (GhabahheDidasanises il AARIMIME Miugu) was

. zed on a'ELISA plate. The binding of 2294 full antibody (at 2 €

incabaierb e dopamekd dedetmiretidsy o1 1 dyetieus denpeataiso valiowassmg, plates

wet Badbags Km@:jﬁgaﬂm@e' anlikod?, éﬁ!ﬁ%c&@u@%&é&laﬁ&ﬂuﬂ%n%ﬁﬁhﬂ?&m
Antibody:2294 did not hind.to AP tide 1-1611-28,28-42, 22-35, an _

o oA, 60 s EoRe RIS P Dot oy endoody

wap PgrsptideyfeddanafiplB, suigBate-G0 L1 XP7 e, 50485-98)[ 0TI ehatibe $@s stopped

by 8HNE SN YR YRENGLERMARESAR 8229490 A 140 IRANREAS RERILG: Figure 14,

as measured by Biacore assay. Antibody 2294 éfu" antibody) has the
ORI b RrP Ul 28 B SPRBE Ao B R Pepticass g3 » 24-38, 25-39,
26signifidariiyd odaralinding dothe 0qaiehdsd#Aaitebabtand 1364 Blpelidks3Bith amino

ngd 139 and . This indicates that the side chain or . .

ac%ag%iga Hé o %%%ﬁ%’ and %%Ai?avmg a glycime 3t t;xea(t:—tennmus op ese peptides. This
suggests that:the epitope of antibody 2294 binds includes amino acids from 26 to 34,
[0313} To further determine the epitope on A peptide that is recognized by antibody
2294, ELISA binding analysis was used. Various AP peptides {Global Peptide Services, CO)
was immobii:ized on a ELISA plate. The binding of 2294 full antibedy (at 20 nM) to the
immobilized Aﬁ was determined by ELISA as described above. Antibody 2294 binds {0 AR
peptides 17-40, 17-42, 28-490, 1-38, 1-40, 1-42, and 1-43, Antibody 2294 did not bind fo A
peptide 1-16, 1-28, 28-42, 22-35, and 33-40. Thus, antibody 2294 binds to the C-terminus of
various trunc_:ated AB peptide, for example, 1-38, 1-40, 1-42, and 1-43.
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acid 40 (Valise) of AP is involved in binding of 2294 to AP140; and binding

is significantly reduced in absence of this amino acid. Table 19. A~

peptide :Binding frent _ 1-28 1-43 - - 22-351-36 + 1-37 + 1-38 ++ 1-39

++ 17-42 +-H- 1-42 +++ 17-40 '++++ 1-40 1 ++ "-" indicates no binding;

"+" indicates very low binding; indicates medium binding; "- -i-" indicates

strong binding; and "+++ +" indicates very strong binding. [0315) Based
1631.9p data shpwie abevRviaceRiReihatmpiiiaty 220 ink\: seenotht A peptide

include, amjno acids 26-34 and.4 ibpd [ t j A
s R B ST g S ALt 7 e A RARE BREAETY A
as cHRMBFEIA0 Dthepaptides aith Hgnlfivantlyidoasivbieding Hoewneniad S Bnudsesh as 1-36,
1.37° ﬁ?@,wa%q; %%&?Aﬁ NQ2i38s39; viesioriencodinanbGua e 4eBPsiiasale of amino

American Type'C tite Collection on June 15, 2005, with, accession ,
acidrifhbletingy PAAR Foimyrived in-Binding ol ¥pth e Mt tibday Beerifenty
redulRSiUdes aMiB Qs agidsniiasnmas. to 34, and 40. The epitope comparison of

antibody 2294 and 60 are shown in Figure 14. [0316] The binding affinity

of antib'yc?&?/e 'Fab fragment to Apl4o, A]31.42, or A022-37 was

AP pepaigldrEBinding Biacore. Biotinylated A(31.a0, A[3142, or A022-37 was
 fragimenobbilized on a_streptavidin chip, and 6G Fab was flowed onto it.
1-28\ntibody-6G Fab fragment;binds to AE3140 with ko" (I /Ms) of 3.0 x 105,
1-4%kaff(i/s)lof 7.0 x 104, and ICs of 2 nM. Antibody 6f3 Fab
122-35 -
1-36 +
1-37 +
1-38 ++
1-39 -t
17-42 e
1-42 -
17-40 bt
1-40 L

" jndicates no binding; "+" indicates very low binding; "++" indicates medium binding;
“+-+—+" indicates strong binding; and "++++" indicates very strong binding.

[031.5] Based on date shown above, the epitope that antibody 2294 binds seems to
include aminp acids 26-34 and 40, Antibody 2294 binds to an epitope very similar to
antibody 6G idescril:oed in U.8. provisional application serial no. 60/676,093 (the amino acid
and nucleic af‘cid sequences of this antibody is shown in SEQ ID NOS:36-39; vectors encoding
6G are depos%ited at American Type Culture Collection on June 15, 2005, with accession
numbers PTA—6786 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, :

f631.6] The binding affinity of antibody 6G Fab fragment t0 ABj.40, AB1.42, 0T APy
was measureﬁ using Biacore. Biotinylated ABi.40, AB142, 0 AP2.37 was immobilized on a
streptavidin éhip, and 6G Fab was flowed onto it. Antibody 6G Fab fragment binds fo ABi4
with ken (Iﬂsﬁis) of 3.0 % 10°, ko (1/s) of 7.0 x 107, and Kp of 2 nM. Antibody 6G Fab
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99 fragment binds to API-42 with k" (IIMs) of 1.8 x 104, kR (11s) of 1.6 x
10-3, and }Co of 80 nM. Antibody 6G Fab fragment binds to A[iu.37 with
k" (1/Ms) of 3.6 x 105, k$ (1/s) of 3.9 x 10" 3, and Ko of 11 nM. Antibody
6G has significant higher affinity to A[il-42, and AD22.37 than antibody
2294. Data indicate that binding of antibody 6G is less dependent on
amino acid 40 than antibody 2294. [03171 Antibody competition

frag:@mﬂm@m%m%&m 22,.9(4/1616) d116x a0t R2RY/YUNY.cRIACTLREERNS 80 nM.

s e P e A0 e W10

3, anwéﬁeafmmmnmﬁbndyimmmmﬁnmmm%mm APV, Ginigh ABas.37 than
antibg?rg %&AS ﬁﬁ{&fi‘&%ﬁéetﬁa‘é‘%&h to LIM ()%)F]BG is less CE)E:nf;ient on anino acid 40

thylaminopropyl) earbodumlde hydrochloride (ED
than ppilRiinRyEiccinimide (NHS) according to the suppllers instructions.

{0311‘}”“bOdyg&%d@&oﬂ%@naﬁ@%%%%W%@%Eh(ﬁmcténmoﬁtb&m]?dEg
Bi acetate Injecte Va concentration o
Bincgy B8t P TR LS T BRI B AT RO were
peﬁmﬁdamg%mm@mmmmdwe 6lﬁip2f66 mmza&mamm;am
R COBMBOR Ao a0 UM HSRIOURE UG

for I min. HBS-EP buffer (O HEPES, pH 7.4, 0.15 M NaC
m@m@m@w@%m%dmﬂ%éa@ mﬁgwﬂ@wwde (NHS)

accoﬁhﬁg%m&s@ysﬁaﬁétmmmwn%ﬂtmgbA[QMmaJ l.aa8eleat theh diluted

o S R e TR 6 S o
tec oC I

0.008mEngR: 1}ﬁéoh &@mmrﬁum biittietyanaigmiren HBriopapddiol! 50 uM) was

ﬂow@@gg%dﬁﬁ@ghiéo@ ﬁ{@ “i'ﬁ@naé}mgé‘ gfﬁg{t&&r%ﬁﬁ'ﬁ!? Qﬁﬂﬁgﬂbg %? gindzng)

G: and between 2294 and 2116 for binding to API-40 was observed,
at 0B MFRGRSERR WEE DEREN MBS sn (P SIBOIEBE R 8 15

M NaQy 22989 EDTsenaioss shepmaatitin vbemwastmg e Famabiized
and the sa%antlbo ﬂo ed onto él%% chip ve

itive
BlAgore o8 aia |nd|catae “?%oéy 4"%ompe es'w ﬂ?@f?g’s i %ée%nemed

by Waitkdhggwacs, Aﬁh@@%&mﬁé Bieriteduigrabuilierdy 2292 died WG dispated

BiotBdHiRaskY, 229458 SR AR: seposit @%r@%'t'@&d%&ﬂmmg WAL then
AIzhelmers disease 103181 Deglyeosylated antibody 2294 was preE)ared

perfong) IREEMERAGY St artb R 39885 2P (GPPRRY 294 and 6G
and Papiide Xlyno PRIy el §). Q5w mfb&&n@ct;f‘cmﬂﬁb@dy)p&ﬁﬁn was

observed between 2294 and 2289 or between 6G and 2285, Jbservations of competition
between the E;mtibody irnmobilized and the same antibody flowed onto the chip served as the
posiﬁve-cont%ol. Data indicate that antibody 2294 competes with 2H6 and 6G for binding to
AP » |

Example 8. Effect of antibody 2294 and deglycosviaied antibody 2294 in reducing AB

deposit and cognition inx animal model of Alzheimer's disease

[6318] Deglyeosylated 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
removed by Q-Sepharose. The binding affinity to A{Al.40 of the
deglycosylated 2294 was tested using Biacore assay described above,
and the binding affinity of the deglycosylated 2294 to AP140 was found to

in 20 PRNEERliCABHNEINEEGHBRILANY 02 d8AyIRZIRli G e S ARKbARNIALDI-TOF-
deglycosyl ted 2294 were ﬁsted int ansgen %me APP TgZE% lgrotemA
MS 2a8 SEpiGH S@WBBﬁ?ﬁtl K HLERY aFﬁg g% PEYHISEBAS, “and

chrorﬁﬂﬂ@’ﬁﬁi?@.ﬁhl a@ﬁ}aﬁiﬁeﬂﬁ lbedomfkﬁmfﬂephaﬁrs:& HEhebtmingadakisy to ABiag
ofthe Nt slidod, ?& (Boed2 'H%W@Jﬁb%%%‘%ﬂﬁ%@bmdmg

ass ned¥to one o roups. %J% first group received week
afﬁmmmfpmmmbmmﬁ[mm@yﬂzaemﬁ jesndrie mrléf:p@%ao wwméww
2794= 4). The second group received weekly intraperitoneal deglycosylated
anti- A(3 antibody 2244 injections for a period of 16 weeks én =5). The

[031%hird grodPFDoEK SEP4 LI I FADRIEsERT AEERA IGREE AR gBGgRice APP
Tg2ITe Bsefhonactenatanit-ExasaphifeiansneisiatopratessripGinmpdtions for a

erlod f16w eks.(n ran ri6
micr é)vhee S Wéll e%‘ft %Src E‘g?dk‘%%? éo%y nSEEH %{)s%?%%‘ﬁ?%ﬁ’_‘é&r 3%%& §P
transghoio lwifie sbeadd b ammiis) A en AFEENeH SOJUPRSIAEENSS BeR e..f]our groups.

The FRARBIG fcdR3d LR Unseistaesk aﬁ\msmalgsz@sd phasdinTe e iod
described herein are for_ illustrative p s only and th ous
of 16 RRRAtio S HESRYL SRR TSRO S %%&& %t%% fabpged anti-
A Bitiedlyi D2 mecennk doe 4pdrinid ol edesithip ths) s{likit dhidl gurviewceiviiis
wee;agp"&%t X mé\éézp&l@“@gma oo 59%%%8&%95@&%@5%@%%%%
ted b enceint

y Incorpora eir entirety for all purposes to

amngsiasprdieieEEH) a@%@@ghmm plibficaerdks (pantipparepgenic
ixﬁc&%@QWﬂHﬁE@ ﬁﬁ%fw&!& aﬂ@ﬂ BricaibaROGatEsbEy e=S8) or 2294 (1 = 2).

050 cwin FAERFAIE HE BEATEL B R R B TR ol

Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209,

[0327PA (ATGG9 A NRRMR @né%gmé\é%né\zﬁ&m@m&mm&e for
eposit: pDb.9TL.hFc2a 9T1 heavy chain PTA-6124 July 20, 2004

illugherkive PRIPRS PRINGRE dhghivap PaEgaelfingtjons cp gbanecs o light thereof will be
suggested to persons 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 patent application were specifically and individually indicated to be so incorporated by

reference.
Deposit of Biological Material

[G6322} The following materials have been deposited with the American Type Culture
Collection, 10801 University Boulevard, Manassas, Virginia 20110-2209, USA (ATCC):
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pDb.6G.hFc2a 6G heavy chain PTA-6786 June 15, 2005 pEb.6G.bK 6G
light chain PTA-6787 June 15, 2005 [0323] Vector pEb.9TL.hK is a
polynucleotide encoding the 9TL light chain variable region and the light
chain kappa constant region; and vector pDb.9TL.hFc2a is a
polynucleotide encoding the:9TL heavy chain variable region and the
heavy chain IgG2a constant region containing the following mutations:

MaterialA.330P331 to S330SAdtibedmivcacid numAdidiihAritssimidience to Iee of Deposit

pr oL MHldlype 19G2a SEqUERAORARAE kil J- dmmunai %99) 29:26 13-2 20 2004
[03241 Vector pEDb. GG hK |s olynucleotide encoding the 6G light c

TLBriable region and #é- 8 kappa constart-fdgion; and vectdrly 20 2004
pr 6G.hpE2R.6G. hFc2a isa p@ymolgy%gﬁ encoding ther@Gsfgrvy chain vagighles 2005

g heav;@fl % constant re ining the
PEb.6G h#{‘ellowmg mutations: @55% S3 305331 gg%n%[fd numbennlj“f)\ﬂt}]5 2005

reference to the wildtype IgG2a sequence; see Eur. J. dmmunol. (1999)

(032329 2613789%4# P LERES 9391%% W G %@@ﬁﬂ?gﬁ&o‘@% fble

the Budapest Treaty on the nternatlonal Recognition of the Deposit

regmnm@r%rb&hﬁ§m§1f5%momﬁﬁ@§ées¥qna?@ﬁtwsmﬂh8TM%ﬁém@gmhmbonde
encodREIRYIOTE hEBWOARES L IHAAE ke 108 ARBIHERNF ORAANCR Ot andahiereg

conmml}}'é erﬁ) the d oaé%%%%?%ﬁ %g%%%fé of de osé&'éggg%gﬁésm

referempedostile Jeddmmme v dEe twe dlnrRih dtkeurh STRIGT RO 26 AR -a62K ).
(03241 TCC. Whigh) BS e R YRR ANC S @ﬁU&% gg AR c‘iﬁéi};evﬁaable region

pro of the culture of the déposit to the publiC upon issuance of t
and thﬁélﬁ(‘?ﬁ gﬁ@‘@?ﬁ%ﬁ@ﬁm‘&%‘r‘?hﬁ%"éﬁ% pﬁéﬁﬁ@ﬁﬁﬂmﬁaﬁwt@%ﬂde encoding
the Géﬁ@ﬂcﬁﬁﬁeﬂiﬁﬁﬂ&e@éiwmlﬁaﬁ%ﬁjﬁ@ﬁiﬁﬂ%@ﬁa@@dﬁﬁk‘é@ﬁ)ﬁ&@iﬂhﬁé the

of the et the U.S Co missioner atents
follos e L e AR TR e Sderara ot
wildtyapndathize Gorwenissigadis. mlémnpmbémwetaé(mfaﬁa@hg 37 CFR Section
0325114 withpatiglartefRrencato 886 AC £36%:i43 9P1EN8. A3 980 1BE the

present application_has agreed that if a culture of the materlals on deposit

mfﬂ%%%%?ﬁfé’aﬁi%w 855 RO R NR PO TeARI PRI P e EVERaRS S Fatent Procedure
and theditiotions tieerenatieri haduiph dse Treamytl T kepieases embeifieatosr withsble culture

of the 32 g&w e %mﬂ%@'@&"'yfaf t%satl%d% posited; tméte“aé s notnhgze%y ATCC

st FUGd as a license to ractlce € invenuon’in contravenuon O

under @Wm@e Brédriesh @faﬂrtﬁoﬁtﬁ? SR Yo raTRENEA heteerd R diduroscience
Corp. $adPRtRNE |3Wseh @&upée%m%@ﬁ GRd illedieany SHAIRURY PR LEF W ny of the
c!.ll’cm'g1 @tril:% ggyg%s?te t%t{gg ggb wIRExgolr? 1s|;\|sgan%e of the pertinent U.8, patent or upon laying open
to the public 'of any U.S. or foreign patent application, whichever comes first, and assures
availability o:f 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 appllicaﬁon has agreed that if aculture of the materials
on deposit should die or be lost or destroyed when cultivated under suitable conditions, the

materials will be promptly replaced on notification with another of the same. Availability of the
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QV

QLVQSGAEVKKPGASVKVSCKASGYYTEAYYIHWVRQAPGQGLEWMG
RIDPAT

GNTKYAPRLQDRVTMTRDTSTSTVYMELSSLRSEDTAVYYCASLYSLPV

YWGQGTT VTVSS 9TL light chain variable region amino acid sequence
(SEQ ID NO2) DV

i P bromstsresta: 3 besate o B P RIKFRERS HseyEpption of

%!x@(%gﬂlunder the authority of any government in accordance with its patent laws.
PDRFSGSGSGTDFTLKISRVEAEDVGVYYCLQGTHYPVLFGQGTI

tl.,ETKRT 9TL CDR H1 (extended CDR) (SEQ ID NO: 3) GYYTEAYYIH
AntiBoldy SelpRrided (extended CDR) (SEO ID NO: 4) RIDPATGNTKYAPRLQD

ea han _».!_;» 44 ] b £
QUQEVRAGAF AEOBNBASE DISRAS W“
GN%EW@N@{% it &ﬁmg% Uclednge STt
VTV§e‘-‘quence (SEO ID NO:9) 103

71 FAS TGCAGISZTGGTGCAGTCTGGTGCE% AGSIS:

AAGAAGCCTGGCG
DWWWW@M@WW@M
DPGN@’D@E@S@SGTDFTLK.ISRVEAEDVGVYYCLQGTHYPVLFGQGTRLEIKRT

CGCCAAGCCCCTGGTCAAGGCCTGGAGTGGATGGGCAGGATTGATC
CTGCGACTG

oTL G AGHARATATOCSHURB ABGT TACAGGACCGGGTGACCATGACT
C C

GY%%?@AGCACTGTCTACATGGAACTGAGCTCTCTGCGCTCTGAGG
ACACTGCTG

QTLT%% %%I&I%@%ﬁbﬁ@@ 'ﬁTCT.CCCTGTCTA.CTGGG G CCAGO

9TL light chain variable region
RIDR4JEDNHE SoBBERE: (SEQ ID NO:10)
GATGTTGTGATGACCCAGTCCCCACTGTCTTTGCCAGTTACCCTGGG

2z = “GAGAGCCTCTTATATAGTGATGCCA
LYSIBRTATA

TTTGAATTGGTTCCAACAGAGGCCTGGCCAGTCTCCACGCCGCCTAA
TCTATCAG
9TL CDR LT (extended CDR) (SEQ ID NO: 6)

KSSQSLLYSDAKTYLN

9TL CDR L2 {extended CDR) (SEQ IDNOG: 7}
QISRLDP

9TL CDR L3 (extended CDR) (SEQ IDNO; 8)
LQGTHYPVL

OTL heavy cham variabie region nucleotide sequence {SEQ ID NOS)
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ATTTCCCGGCTGGACCCTGGCGTGCCTGACAGGTTCAGTGGCAGTG
CsATCAGGCA

CAGATTTTACACTTAAAATCAGCAGAGTGGAGGCTGAAGATGTGGGF
AGTTTATTA

CTGCTTACAAGGTACACATTATCCGGTGCTCTTCGGTCAAGGGACCC
GCCTGGAG ATCAAACGCACT 9TL heavy chain fill antibody amino acid

CAGGRGLABETHEIGMUsTolGed (U3 %a andec il GOCTHASEQTICOYATGA

roo YR QR EARIAECAS YN CAS RO AXKAMc cacracoto

CGCOMTROCS TS GTEMEGSSCRIEAG PGATHBEVAGEANMWALIEITIGCGACTG
GTaATREAAATATBRYEEHATEP RIS CE6BE IR TSR

CTCOAICHES ALY STSEAUAVASINESIERFEERTBHRPER FAASKAIVARRRCTG
TGTAAVECRPLIAIT CLYACRI METEREEEKITOMISTREGECCAGMYPACCACT

Gﬂ@g&l}ﬁf % W YVD(3-VEV HNAKTK PREEQFNSTFRV
LNGKEYKCKVSNKGLPSSIEKTISKIGQPREPQV

YTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPB

JKSLSLSPGK 9TL light
GAT%'&W&MFF%@ % F&Q%%E‘a@%% 1 K- GSTOHA AHRGAACCAG

CCTOMTRBPIREPAAGTCAAGTCAGAGCCTCTTATATAGTGATGCC AAGACATA

e e S i et
ATTTIHIGGRATGCARPS VB GOEEINEDEK S SFATVCACTGRINAIPREATCAGGCA

CAGRMAYRNG-RIAGN R PE YT ESB TGGAGGCTGAAGATGTGGGAGTTTATTA
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSENRGEC

CTCGTTALAAG CRAIT AT 8 ATLES G i ER CA GRS SHeHOGAG
ATCAgOZEGazdascribed herein) (SEO ID NO-.13)

CAGGTGCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGCG
CTTCCGTGA

;ﬁ@@i@ n) - 3 -
B e T N e e S e e
ONTIECATRUDAB MMIBAT ECECOCELEE L RAERBCACCIACIYHERCEATGACT T
T R B A S PR SV R AR TP
AVL@M@%@@WTVPSSNFGTQTYTCNVDEH{?SNTKVDKWERKCCVECPPCPAP
PVAGERG L ATRIIRKTH T SESRIPREIOVWA CHETSIEV e W TASEOESaRaRTK

S HECSIER y '
PRE HRE PR A B G R FRBRR QY

RPBREHBMIEEH VSLTCLVKGFYPSDIAVEWESNGQPENNYK TTPPIMLDSDGSFFL

RO SRAS R R RAARARIGEE GG, TOC00TECCTG
¥s TCAAGGA Eﬁ:

ACTTCCCAGAACCTGTGACCGTGTCCTGGAACTCTGGCGCTCTGACC
9TL. GHfafdntibody amino acid sequence (SEQ ID NO:12
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GCACACCTTCCCAGCTGTCCTGCAGTCCTCAG(-TCTCTACTCCCTCA
GCAGCGTGG

TGACCGTGCCATCCAGCAACTTCGGCACCCAGACCTACACCTGCAA
COTAGATCA

CAAGCCAAGCAACACCAAGGTCGACAAGACCGTGGAGAGAAAGTGN
GTGTGGA

E@E&%G@ﬂ@@ﬂ@%@@mmmm&mg@mﬁwmmm
CTC)TTCCCTC

LDPG B RS IR R S EAERY SN Y QRO E BRE NS EHEREY

AAPSCHEMSDEOIKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD

sxos BRSO TR AREARIRAZAGRTROARTERAACTOOTAT
AGTGGAGGTGCACAACGCCAAGACCAAGCCAAGAGAGGAGCAGTTC
9TL hé% Jiug&'%ﬁ:l antxbod nucleotide sequence (including modified IgG2a as_described
. E3 AGCGTGCTGACCGTGGTGCACCAGGACTGGCTG
herein)(RE@ERNA:13)

CAGEGAGGATASCTCAANIGTEGCTANGARGHRGRABCCTRGCEATTIOET GA
AGCTIACEREAAAGCATCTGGTTACTATACGGAGGCTTACTATATCC ACTGGGT

GCGW@Q@@M@@@K@@@WW@@@%?@WCT
GOT AN TACTAA&ETATGCCCCGAGGTTACAGGACCGGGTGACCATGAC TCGCGATA

AN s e B
T

e AT SR

._ CT AACTCTGGCGCTCTGACCAJSCGGCGT
%@3%@% e LERCCEAICERTCTRNGG

-i“' .i!é

Gt ' CAGCA.AC’ITCGGCACCCAGACCTACACCTGCAACGTAGATCA
& %@ﬁ%@&ﬁé@fé@mmcammmmmm
GTGTCC e TTEECCAGCCCCTCCAGTGGCCGGACCATCCGTGTTCCTGTTCCCTC
CAABEEALSLACLAGRCTEAGRRATABCOACASTECORABAABACECTEGTGGT
GGTECATGNENL CQATASSACTEATROTAGAAT T Iight HAR RN XM CCC
AGTOERMEHTESAGUACE (SRAM CCAAGAGAGGAGCAGTTCAACTCCAC

CTT G TG TSI AT GERBTCSTORE PEAEFAREACKETT
GGA&@AK@@Q@GTAAGGTGTCCAACAAGGGACTGCCATCCAGCATCG}&} AC

O R e L STAR G
RSN é@%%%%‘?@%@%&%ﬁ%ﬁ%?ﬁé‘m‘%

CH ] ‘Ff5 ATGGCAGCAGGGAAACGTGTICT CTTGTTCC
ORI AR W@iﬁ%@@%&a@émAwm@e@mc
CAGHAMAGT

T PR CACT TAAAATCAGCAGAGTGGAGGCTGAAGATGTGGGA
GTTTATTA

K S GTCAAGGGACCC
GAT@@@G’@@%ACCCAGTCCCCACTGTCTITGCCAG’ITACCCTGGGACAACCAG

CCTATBAAACTARAGTC AT BRMCA T CE TaTATAG THA TS PoEAACATA
TTTOARGEGEIN L08 ACAGAGGCCTGGCCAGTCTCCACGCCGCCTAAT CTATCAG
ATTETTCAGATEGALS LAORCETICATTHERTIEAFECTENGRIIOGTEEFOCA
CAGHTITAGCACT TAAAATCAGCAGAGTGGAGGCTGAAGATGTGGGA GTTTATTA

ATTGCTGCACCATCTGT&%%@%@%%%%%%@&

AGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAG
CAGCACCC

TGACCCTGAGCAAAGCAGACTACBAGAAACACAAAGTCTACGCCTGC
GAAGTCA

CCCATCAGGGCCTGAGTTCTCCAGTCACAAAGAGCTTCAACCGCGG
TGAGTGCTA ATTCTAG

& =I~J_




6G heave chain variable region amino acid sequence fSEO ID NO:26)
QVOQLVQSGAEVKKPGASVKVSCKASGYTFTTYAIHWVRQ
APGQGLEWMGFTSPYSGVSNYNQKFKGRVTMTRDTSTST VYMELS
SLRSEDTAV YYCARFDNYDRGYVRDYWGQGTLV TVS 6G light chain
variable region amino acid sequence fSEO ID NO:27)
DIVMTQSPDSLAVSLGERATINCRASESVDNDRISFLNW
GWGWBM&AAWGWS@KMWCTATCCACGCG
SCSABY ASKH BRWEASEEOCIERRITCEGEIBRHAICCCAGG
AG@%@H@A@@@R@@E@MA@MW@QA@%@W 2 CCC
TGACOENGS60AD N AGALTALGAGHS RN BIEEAEHR @%&é{‘eﬁ@ ga
CCCq (BRASTTES FEMTIRE B ECEBRACER ERYCTA
ATT| ID NO: 31) RASESVDNDRISFLN 6G CDR L2 (extended CDR)
(SEO ID NO;321 AATKGT 6 CDR L3 S5k R) (SEQ ID
SR HERAPE A5 R G &0 v gion nucleotide
QVQEMI@&G&(SEQMBMSW;VSCKASGYTFTTYAIHWVRQ
APGQEENAEAATIBESGECIRTE QS EX CREGCMEB PEARAAAGCCAGGCG
VYMERGEEERTAVYYCARFDNYDRGYVRDYWGQGTLV
TYSAAGTGTCCTGCAAAGCCTCCGGTTACACCTTTACCACCTATGCCATC
GICATTGGGTG , '
eriablo i

: A S S EEERAETSGATEBGCTTTACTTCCC
'Dlvmwm\fSLGERATINCRASESVDNDRISFLNW

Y Q GCGHETECAAY MOARKTCRG KRBT EEBASGCTCEUGETCACCATGACC
ISSOOEARIACAEYYCQQSKEFPWSFGGGTKVEIKRTV

CTCCACCTCCACAGTGTATATGGAGCTGTCCTCTCTGCGCTCCGAAG

6G ASEGE&EE CDR) (SEOQ ID NO:28)
TGTATTACTGTGCCCGCT TCGACAATTACGATCGCGGCTATGTGCGT

CYBNCTATFEG GGCCAGGGCACCCTGGTCACCGTCTCC 6G light chain
variable region 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) (SEO ID NO:33)
QQSKEFPWS
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GACATCGTGATGACCCAGTCCCCAGACTCCCTGGCCGTGTCCCTGG
GCGAGCGCG

CCACCATCAACTGCCGCGCCAGCGAATCCGTGGATAACGATCGTATT
TCCTTTCT

GAACTGGTACCAGCAGAAACCAGGCCAGCCTCCTAAGCTGCTCATTT
ACGCCGC

CACCAAACAGGGTACCGGCGTGCCTGACCGCTTCTCCGGCAGCGGT
6Gh Gl Abriable region nucleotide sequence (SEQ ID NQ:34
CAGRE Bt A TOTGCARTCCOGTOOCOACOTEASAAAGCAGBLECEI oA
Memmemeeesmwmmmnmc TG

CGC?’C& sequéence Wﬁ&%@s ?éscrlbe%ereln %SI:TO ID cG

'HajiAA'ITACAATCAGAAGTTCAAAGGCCGCGTCACCATGACCCGCGACAC

cTcRY LY AMISTR PATHMEEIARC TET ETHANBROREHGEWCCG
MGFTSPYSG

TGS ANESIRRSR O TR SRR TS GO B+ AGT PEARAARIMBR CC
GGERAGRIBPCNCCCTGGTCACCGTCTCC

GQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTS

iy ZELARGSS SNYVDHKPSNTKVDKT
GA&:’E&‘@%&@GAccc:AG'rcccCAGACTCCCTGGCCGTGTCCCTGGGCGAGCGCG

o A B R T R LAY B R B
GAMNAKTRRREEQANSAPRR USGCOAGITDWIINGKET RCRKUSNRBLRESIGC

L S S G LR Ao e
CGNX(’RI‘EW@EGACCATCTCCTCCCTGCAGGCCGAAGATGTGGCAGTG ATTAC

TR GTSHAY KSR URQGMESOTIGRESIHNBXTOKSESTEBEGA

K 107 6G i légé{ ain full antibody amino acid sequence (SEQ ID NO:37)
TCoM V SLGERATINCRASES

VDNDRISFLNWYQQKPGQPPKLLIYAATK

CMF Pﬁﬁ?ﬁ%@éﬁ GRS A imbiIAFRYAMY WoRRa R \AAEt e

] BEBE QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
Eﬁ EémKKPGASVKvsCKASGYWHYMHWVRQAPGQGLEWMGFTSWSG

SKD%@@?Mﬁﬁggﬁm@étﬁe sequenmd'”g mﬁ%'e

GQG%WHSWEMSE@WMWGCLVKDYFPEPVTVSWNSGALTS

cpwmtsﬁ@@m@wwmww%wm

HNGRAKPREESFNSTFRVVSVLTVVHQDWLNGKEYKCK VSNKGLPSSIEKTISKTKG

R A R ARG A R T IRAABT S PARRRE TR

DIDGSGIESKIGRLEKSAGAVTBAEHSY MEMIABGOT QR REAPGATGAC
CCGCGAC

ACCTCCACCTCCACAGTGTATATGGAGCTGTCCTCTCTGCGCTCCGA
AGACACCG

CCGTGTATTACTGTGCCCGCTTCGACAATTACGATCGCGGCTATGTG
CGTGACTAT
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TGGGGCCAGGGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGG
GCCCATCTG

TCTTCCCACTGGCCCCATGCTCCCGCAGCACCTCCGAGAOCACAGC
CGCCCTGGG

CTGCCTGGTCAAGGACTACTTCCCAGAACCTGTGACCGTGTCCTGGA
ACTCTGGC

6G 1i6He difaih@4y GfaiadntQ FECACRGERGTCCTGCAGTCCT

DIV D LA R AT A S RS U R Y QRK R AP TEAT

QGTGNBDRKS’GSGSGTDFTLTISSLQAEDVAVYYCQQSKEFPWSFGGGTKVEIKRTV

SKDK@M&W?%W@GWWW@%CAGTGG
CCGGACCAT

6G hCCGTGTT CT%TJ nugeotlg%%%%r%gAAngAcpa%c EQ\J %;rsggb%ghewm

L“MMQGACCTGTGTGGTGGTG GACGTGTCCCACGAGGACCCAGAG

CACTREA R G TGCAATCCOGTGCCGAGGTGAAAAAGCCAGGCGCCTCCGTG
AA LG TAG CAASTA T AR CACETTI G HCACERGEAARNEEAHEEGT
GCEAAGACACC AGGCCAGGGTCTGGAGTGGATGGGCTTTACTTCCCCCTACTCC
GGEASTAGA ATRCAIICACE X ETAGCAMAGE TGAGCAGANTGACCEIGEAC
ACCTIRCACCARB.CAGTGTATATGGAGCTGTCCTCTCTGCGCTCCGAAGACACCG
CCATTAGOATISAGCOZIFRNG GAET, GCTATRARINGBGTAT
TGIEHERGEGCACCCTGGTCACCGTCTCCTCAGCCTCCACCAAGGGCCCATCTG
TCTECACBTEECACAABKICATOTE CRACATAASA BAERH I HISAEACT
C'rqg@@ﬁ@x@@emcmCTTCCCAGAACCTGTGACCGTGTCCTGGAACTCTGGC

GCT@GTGGTGAC%?&%@%xgﬁﬁ‘?%%%% AGACC fg
s e e e e

cC eg:;" N TCCCTCCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCC
A et NG ACANSA S AEREESEAA LSRRG HT e
AA@%@%TGGACGGAGTGGAGGTGCACAACGCCAAGACCAAGCCAAGAGAG
GAGEAITERINLAS T AATTECARALETTHACLGTGEAHAIMETCEAGRAGCAICAGS
AC’M@@Q&@GGAAAGGAGTATAAGTGTAAGGTGTCCAACAAGGGACTGCCAT

CT%ﬁw@TﬂmwﬁqﬁMS’E@M@WCCGTGGAGTGGGAG?CCAAC
GCENSKITUSHFEATCASCTABTERHSEACRET ECPSGEEATEITIENEEGA
TCEEEREEEGTATICCAAGCTGACCGTOGACAAGTCCAGATGGCAGCAGGGAA

ACGTRAERTERNC FECEHIECRBL AT TN COATRAEBRIEEFATIAA
GAGEEHGTea GICTCCAGGAAAG

AACTGGTACCAGCAGAAACCAGGCCAGCCTCCTAAGCTGCTCATTTA
6G GGG antibody pucleotide sequence (SEQ ID NO:39

CC COGCGCCAGCGAATCCGTGGATAACGATCGTATTTCCTTICTG
OEAGACA Ko A GHeC L Fe TR kGAAGA G ReLASTHS oA
ccAMAALEEEEASSGCGTGCCTGACCGCTTCTCCGGCAGCGGTTCCGGCACCGA
W%%%%%Féﬁ@%ﬂ@@ﬁ@@@@@@@ﬂ@@%@@@&@%@ﬁm
ACGCACTGTGGCTGCACCATCTGTCTTCATCTTCCCTCCATCTGATG
AGCAGTTGA

AATCCGGAACTGCCTCTGTTGTABECCTGCTGAATAACTTCTATCCA
CGCGAGGCC

AAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCCGGTAACTCCCA
GGAGAGT

GTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCA
CCCTGACC

GA% EIA A AT SSACTBLE PGS AT eSSk b g



CTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGT
CACCCAT
CAGGGCCTGAGTTCTCCAGTCACAAAGAGCTTCAACCGCGGTGAGT
GC 109 CLAIMS The claimed invention is: 1. An antibody comprising a
light chain variable region comprising: (a) a CDR1 region shown in SEQ
ID NO:6, wherein Y8is Y, A, or H; wherein Al 1is A or S; and wherein KI
Aomgmﬁmwﬁmm@ ﬁgﬁmﬁ@@%mﬁﬁﬁc Ad G RRHVATC
ACGEHET SRS T RareMT CTEGCH G AT G Gy
AAECGHRAM EGGEES &i‘fﬁmﬁ%ﬁiﬁﬁ AARIET
AABEAGHGT EOAABCT G ABAHCS

GT%MQW%Wg e A
Cﬁ@%‘% : Iboé@i (DOOFE1aIT e BRISFRE:

A& an |oy ot claim , wherein the light chain
variable-region comprises: (a) a CDRL1 region shown in SEQ ID NO:6; (b)
a CDR2 region shown in SEQ ID NO:7; and (c) a CDRS3 region shown in
SEQ ID NO:8. 4. The antibody of claim 1, wherein the antibody further
comprises a heavy chain variable region. 5. The antibody of claim 3,
wherein the antibody further comprises a 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.
6. The antibody of claim 5, wherein the heavy chain variable region
comprises the amino acid sequence shown in SEQ ID NO: I. 7. The
antibody of claim 5, wherein the light chain variable region comprises the
amino acid sequence shown in SEQ ID NO:2. 110 8. The antibody of
claim 5. wherein the heavy chain variable region comprises the
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amino acid sequence shown in SEQ ID NO:1. 9. The antibody of claim 8,
wherein the heavy chain comprises the amino acid sequence shown in
SEQ ID NO:11; and the light chain comprises the amino acid sequence
shown in SEQ ID NO: 12. 10. The antibody of claim 1, wherein the
antibody comprises an Fc region having impaired effector function. 11.
The antibody of claim 10, whereiﬁELt[Ew:Sc region of the antibody is not N-
glycosylated or has an N-glycosyfation pattern that is altered with respect
to a native Fc region. 12. The antibody of claim 10, wherein the Fc region
of the antibody comprises a mutation within the N-glycosylation
recognition sequence, whereby the Fc region is not N- glycosylated. 13.

The (RIMRHBYETASm 10, wherein the Fc region of the antibody is the Fc
region of a human heavy chain IgG2a comprising the amino acid

1 RHSHARIPIABNNG oy sarineAlasstigntithaniiggyproline to serine

at position 331, in the amino_acid position is based on Kabat ,
(@)rfi B BriHgURth Yessfe Ree kS HEMEA Svitdig RN g G 28 YsdyRridearen Al 1 is
A fratyruclesiigecenprsingr a sequence encoding the antibody of any of

claj -13. 15. Avec ising the polynucleotide of claim 14. 16.
(b)ﬁa#%%%lerﬁ%‘%%%f’s"?’ﬁg‘Qr%ég@]rﬂgfo 0 of claim 14, 11117 A
(Ciphaffacegicalsbomp dsBER derhptBing gl antibbbiNofany ¥f Elainis. G,
S; Wnkheirpad ﬁ)\b@ @{@J?%ﬁé@ﬁﬁﬂ% &f,c?%@t?%@?%mi:msﬁoﬁ_ﬁmheﬁn Y6 is
omprising the antibody of any of ¢laims, 1- 13. thod of making an
Y, nﬁbﬁy@h%ﬁ%e%i#c bitid qu¥ }Klj(piélpltfdg‘,’gaiapm’e?ﬂ HVESF%B&S%HS L
{, TUltuomy¢, avhestrcdiecortiprbirgehid gy bincle ddide 6Bgdaphd®4 under a
condition that the antibody is produced. 20. The method of claim 19, said

method further comprising isolating the produced antibody. 112
2. The antibody of claim 1, wherein the antibody is a2 humanized antibody.

3. The antibody of claim 1, wherein the light chain variabie region comprises:
(a) a CDR1 region shown in SEQ ID NO:G,

(b) a CDR2 region shown in SEQ ID NO:7; and

{c) a CDR3 region shown in SEQ ID NO:8.

4. The antibody of claim 1, wherein the antibody further comprises a heavy chain

variable ragion.

5. The antibody of claim 3, wherein the antibody further comprises a heavy chain
variable region comprising:

(a) a CDR1 region shown in SEQ 1D NO:3;

(b) a CDR2 region shown in SEQ ID NO:4; and

(c) a CDR3 region shown in SEQ ID NO:&.

6. The antibody of claim 5, wherein the heavy chain variable region comprises the
amino acid sequence shown in SEQ D NO:1.

7. The antibody of claim 5, wherein the light chain variable region comprises the
aminc acid sequence shown in SEQ 1D NO:2.
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8. The antibody of claim 5, wherein the heavy chain variable region comprises the
amino acid sequence shown in SEQ 1D NO:1.

9. The antibody of claim 8, wherein the heavy chain comprises the amino acid
sequence shown in SEQ 1D NO:11; and the light chain comprises the amino acid
sequence shown in SEQ 1D NO: 12.

10. The antibody of claim 1, wherein the antibody comprises an Fc region having
impaired effector function.

11. The antibody of claim 10, 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.

12. The antibody of ciaim 10, wherein the Fc region of the antibody comprises a

mutation within the N-glycosylation recognition sequence, whereby the Fc region is
not N- glycosylated,

13. The antibody of claim 10, wherein the F¢ region of the antibody is the Fc region
of a human heavy chain 1gG2a 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 1gG2a

seguence.

t4. A polynucleotide comprising a sequence encoding the antibody of any of claims
1-13.

15. A vector comprising the polynucleotide of claim 14,

16. A host cell comprising the polynucleotide of claim 14,
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17. A pharmaceutical composition comprising (a) the antibody of any of claims 1- 13,

and (b) a pharmaceutically acceptable excipient.

18. A kit comprising the antibody of any of claims 1-13.

19. A method of making an antibody that specifically binds to an AB peptide, said
method comprising culiuring a host cell comprising the polynucleotide of claim 14

under a condition that the antibody is produced.

20. The method of claim 18, said method further comprising isolating the produced
antibody.
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