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in treating Alzheimer's disease in a subject.

[0006b] A second aspect provides a pharmaceutical composition comprising
an antibody that binds preferentially to amino acids 28-40 of AR,y peptide (SEQ ID
NO: 1) and a pharmaceutically acceptable carrier, for use in suppressing formation

of amyioid plaques in a subject.

[0006c] A third aspect provides a pharmaceutical composition comprising an
antibody that binds preferentially to amino acids 28-40 of AB,.4o peptide (SEQ ID

NO:1) and a pharmaceutically acceptable carrier, for use in reducing amyloid plagues

in a subject.



[0006¢c] A third aspect provides a pharnmaceuti cal
conposition conprising an antibody that binds
preferentially to am no acids 28-40 of AB1-40peptide
(SEQID NO 1) and a pharmaceutically acceptable
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[0006i] A ninth aspect provides a kit for treating Alzheimer's disease in a

subject comprising an antibody that binds preferentially to amino acids 28-40 of

AB 4 peptide (SEQ ID NO: 1), and instructions for using the antibody to treat

Alzheimer's disease in the subject,

[00065] A tenth aspect provides a kit for use in suppressing formation of
-amyloid plaques in a subject comprising an antibody that binds preferentially to
amino acids 28-40 of AB,_4 peptide (SEQ 1D NO: 1), and instructions for using the

antibody to suppress formation of amyloid plaques in the subject.
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am no acids 28-40 of ABi _40 peptide (SEQ ID NGO 1),
and instructions for using the antibody to suppress
formati on of anyloid plaques in the subject. 2a
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produced by the hybridoma desi gnated 8Al. 2A1, 3C6. 1F9,
or 10B10. 2E6. The nonocl onal anti body descri bed
herein can optionally be conjugated to a therapeutic
agent and/or |abeled with a detectable marker. [0008]
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epitope that includes amino acids 36-40 of the AP peptide (SEQ ID NO:1} binds to the
AP peptide (SEQ ID NO:1) with an affinity of about 200 nM or less, about 100 nM or
ies_s, about 60 nM or less, about 30 nM or less, about 3 nM or less, about 2 aM or less,
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of a nonocl onal antibody conprising the amno acid
sequences shown in SEQ ID NO.4 and/or 6, or the
nonocl onal ‘anti body produced by the hybri doma
designated 8AI.2A1 to AP1 O peptide (SEQID NO 1). In
waaneoersiodi nent s, the antibody binds to tiEyusepsisgse
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monoclonal antibody comprising the amino acid sequences shown in SEQ ID NO:4
and/or 6, or the monoclonal antibody produced by the hybridoma designated 8A1.2A1,
and constant regions derived from constant regions of a heavy chain and a light chain of

a human antibody.



pMor |ess, about 10 pMor |ess, about 5 pMor |ess,
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acceptable carrier. In sone ~ enbodi nents,
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10pTERS IRkteBll may dompaise a vector as described herein. Disclosed herein is a

method of producing an immunoreactive polypeptide comprising culturing the host

cell described herein and recovering the polypeptide so produced. Also disclosed
herein is an immunoreactive polypeptide produced by culturing the host cell

‘described herein and recovering the polypeptide so produced.

[0015] Disclosed herein is a pharmaceutical composition comprising an
effective amount of any of the polypeptides (including any of the antibodies) or
polynucleotides described hercin and a pharmaceutical acceptable carrier. In some
embodiments, the pharmaceutical composition comprises an antibody that

preferentially
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anti body comprising am no ac
sequences shown in'SEQ ID NO:4 and/or 6, or the monocional antibody produced by

the hybridoma designated 8A1.2A1. In some embodiments, the antibody binds to the
epitope on AB peptide- (SEQ ID NO:1) that an antibody comprising amino acid
sequence shown in SEQ ID NO:4 and/or 6, or the monoclonal antibody produced by the
hybridoma designated 8A1.2A1 binds. In other embodiments, the pharmaceutical
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sequence shown in SEQ ID NO 4 and/or 6, or the

nmonocl onal anti body produced by the hybridoma

desi gnat ed 8Al.2A1 binds. In other enbodinents, the
pharmaceutical 6 conposition conprises a human

anti body, a humani zed or a chineric antibody derived
fromany of the anti bodi es described herein. [0016]

Di scl osed herein is a hybridoma desi gnated 8Al. 2A1,
X6.1179, or. 10B10.2E6. [0017] Disclosed hereln is a
CORFPHERR PoBPrisss a burrniapghody. adumpgigpd of ‘hFh“BFfﬁ Fibodyy

JERtENbM ehy IriR afisalORERBET il zhei ner' s di sease and
ot her di seases associated with altered Al or BAPP

essi i,d ch as
(B2 R LT PO 05 950 22
Hm@ﬁﬁﬁﬁla The net hod may conprise adn1n|ster|ng an
ef fective dosage a pharnaceutical conposi tion
conpri sing an_anti bod i ncl udi.ng pol ypeptides) or
[08b1ly nuc Disstoseiders it h’é‘e‘%é?ﬂlféhﬁrf"@ﬁt“tgo“%“% Bihdhiting, qrdelaydipge

- 18 BRRRPRBRA bEALA I Rer® BREBBGR Btk Cdicaded FRQHd Ah ROGPAR SES
an anti body that preferentlally binds to an1noha0|ds

BAR expregstongracqyetationsol Alperiifeudins Sems fmgromeparkinson's

digeadel RAEYnHcHdimeRiC TR R ddbay YothfiseM no aci ds 28-40 of
AD peptlde (SEQID NO1). In sone enbodi nents, the

- adpiriidsogyn effesfierdordzE abliaymdsinidsl cbmpc&moﬁ mrﬁ;ﬁi@ﬁg ahat
d/. i d
ol O M85 G poR BB el Moot Ao, °°
sop¢ eifieodiapantsatht phaohaveigictl@omposition t@)ﬂﬁméshﬁhntibﬁd}l thdes ani no
] f.th E NO,. 1 I
s o Cinh e R0a P B pishiat. Shver wboimetih eope

antitodly bindyrefokestialyioneniaticids B4 PSTHPYepti (SE? hi]ﬁo?ﬁ 3
| Can

E 1). but sh
s GRS PR PRI L s Breingse o |
acifl OMEndRI RO Bf AP eptidt (BEQADIND M 'I@%ﬂe@ﬁﬁm&h% E‘lg an

epitope that includes am no acids 36-40 of ft
w‘ﬁ)@ﬁx wraféren%@z@nﬂvor@epﬂpye thattincdidesmxion avidg A6 @fahﬁAB
o 0a¢hiyi tlde In
P IR i Yorll rtbodileAAE oM e b PGRR,
thabia¢lules arging i B9 ARYor pefithatd peBE® (SEQMBNDY 1 )mmﬁ.sw a® the

sef) iR G it Aoy A oo RRie Sl S fpodbmsniton or
the htibodicstha bind30amdyitepe tha€msludes aRdidlacids THMOVE e @B PeptiIPOUL

r.less, about. | nMor |less. In sone enbodi nents,
(S@W@é\b‘mﬁ ShoSReHenicant ﬁ@ssaﬁwwadymmwnﬂ!er Athes A[ 3

‘pepB@D L %&éﬁ@lh&tﬁe@m I\/f ﬁalalpnd@ftJ dnﬂ ds g% 4@%9&\_3# 200

nM or | ess, about 100 n | ess, | ess,
pephdrd§EQ 30 NﬁM)dmnds toethsAD Bftlvtldﬁt (SBQﬂM\@‘ 1)|Vﬁ$&n afilbioudf 2 nM

abofi20b BSiSr le@gJ Qe iIOOr]MI & les Gbout 66 M g?s about 30 nM or less,

- about 3 nM or less, about 2 nM or less, about 1 nM or less. In some embodiments, the
Fab fragment of the antibody binds to the AB peptide (SEQ ID NO:1) with an affinity :
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less, abou_lt 3 oM or less, about 2 nM or less, about 1 nM or less. In some
embodiments, the Fab fragment of the antibody that preferentially binds to an epitope
that includes amino acid 39 and/or 40 of the AP peptide (SEQ ID NO:1) binds to the

- AB.peptide (SEQ ID NO:1) with an affinity of about 200 nM or less, about 100 nM or
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{0020} Disclosed herein is a method of reducing amyloid plaques in a

subject that may comprise administering an effective dosage of a pharmaceutical
composition comprising an antibody (including polypeptides) or polynucleotide as
disclosed to the subject. In some embodiments, the amyloid plaques are in the brain -

of the subject.

(0021 ] Disclosed herein is a method of removing or clearing amyloid
plaques in a subject that may comprise administering an effective dosage of a
pharmaceutical composition comprising an antibody (including polypeptides) or

polvnucleotide



conposition conprising an anti body (including

pol ypepti des) or pol ynucleotide as disclosed to the
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that binds to an epitope that may include amino acid 41 and/or 42 of AB, (SEQ
ID NO:11), or an antibody that binds to C-terminal end of AB,_, (SEQ ID N0:11)
but show no significant cross-reactivity with ABy.;; (SEQ ID NO:12) and/or ABj 4

(SEQIDNO:1).

[0026] Antibodies can further be used in the detection, diagnosis and
monitoring of Alzheimer's disease and other diseases associated with altered AB or
BAPP expression, such as Down's syndrome. The method may comprise contacting

a specimen of a patient suspected of having altered AB or BAPP expression



but show no significant cross-reactivity with A8143
(SEQ I D NG 12) and/or Al31.40 (SEQ DNO 1). [0026]
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medlcament and/or use for manufacture of a medicament,

BRIEF DESCRIPTION OF THE FIGURES

[0030] Figure 1 is a bar graph demonstrating that the monoclonal antibodies
directed against AR do not cross-react with BAPP,

[0031] Figure 2 is a bar graph demonstrating that all of the monoclonal
antibodics directed against A, 43 capture soluble AB.
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BRI EF DESCRI PTI ON OF THE FI GURES [0030] Figure 1 is a
bar graph denonstrating that the nonocl onal anti bodies
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qnt al cortex and t he open bars i1 ndi cat'e val ues

or f
“Wi fo 1F1fil; P dantig =m@mobwecb@msm Pandl GEh@@eribe ratif righttto
1RGO ot ﬁahmﬁﬂfﬁ&&dhé}ﬁ% PLRFL of &
refers to ‘??)nt r ol ant | -tglﬁn%ngfgC Og‘, 56 étﬁoffl)l%lll f%nts
sifeg égr Apeflaxing-Smiainingt The solid barndiqate aalises| fg(ﬁonﬁ( @kbiey, ZndAbet a
ofe® bR BditRe asmeh fo%‘ﬂ & &tﬁ}gx ) ey at es
P<0. 001, and Phdi catse(gm%?g gg’gg?%écg%%éf‘té’&mg@?
(anti-amnesiac) intact IgG; F(ab’)2-Cont refers to control (anti-amnesiac) Feavpy2
fragments; IgG-Abeta refers to anti-Ap intact IgG; F(ab’)2-Abeta refers to anti-Ap
Flary2 fragments. "#**" indicates P<0.001, and "*" indicates P<0.05 as compared to
both control antibody groups. Lines over bars indicate P values for comparisons

between the specific pair of groups indicated.

[0036] Figw_ure 7 shows AP serum levels (top graph) and anti-Ap antibody
concentrations in the serum (bottom graph) following systemic injection of antibody
2286. Each point in the graph represents Ap serum level or anti-A [ antibody

concentration of one mouse treated under the condition as indicated. The line in the
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both control antibody groups. Lines over bars indicate
P val ues for conparisons between the specific pair of
groups indicated. 10036] Figure 7 shows AP serum

| evel s (top graph) and anti-AD anti body

concentrations in the serum (bottom graph) follow ng
ey Wb403ses i nj ecti on of antibody 2286. Eaddarpeiondosziosn
the graph represents AD serum | evel or anti-AD

ek kdpREBALs acé}gmrwtsem I@JEI &fan@ ng a%éﬁyecoﬁléeﬁﬁ‘attfég ofiiger the

condi tion as_indi cated ine in the
trogerliynder Shspmndiiéon s divare. 032080 graph represents

average A(3 serum |l evel or anti-An antibody

[®@3ncent r Fguer sEwsibindig of M&@QZM%&!}B@ BoNidtpRt as
i,ndi cated. [0037] Figure 8 shows binding of antibody
Afé’g%t“gﬁﬁ“a&ﬁu body 2324 to different A(3 peptide

vari ants. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0038]

The pr esenPETAIED DESCRMTHION dFSTHROMMVENTTG@N ant i bodi es
that are specific for AD peptide and for [3APP. The

(8% - Al 3%&5@8%@&109 R dgssrﬁ&opl b(pdl ?rh é\%ﬁgﬁgh

affinity a ross reac
foxetii mgndf: rehforfBPi dhe autitAB aitibadis Idac]ﬁsbd heruu;bmci witnisghods

|
ol S b SRR SR D r bR Rl i BRGIERE, o,
usglie me@gdsrﬁ@nmtegmsg«mdrm Alihgingn'e dmfabfmid mmd;seasem e
a| n
oo SRRE L BEPXD AR B0 HR S Sl SEEREE RN BB ontn
the irvesgion providescdntiydics dlmqteéagan@ ®epbing gortionswhAp peptitie In
o B8t e E1REd Blioh BEMRER SRR BE WO 6 el ",
inghydes @mlr@petd% Hedt0. Imwing d@@ommﬁothaemtﬂbo@@rdndﬂmﬂy Wls of
a
uf ol I BRSBTS PER 10 b0 40 T 06 SRR 8 o
. almtbodj%:rédfﬁengﬁllgﬁmd&ﬂd zihlhbpitopb Iﬂlasmbmdele aame hdi&ﬂﬁ?&oﬂ )8[@,_40 )
ant | Do In tq t term na ortilon W t an
bafimepisfh i I

In3PRF fp Abosy Bindiodte G teawindl gortion ARagH ninor

aﬁiﬁ%ﬁof abdao20 ndO6} ld‘sMaEHut 1 5 0388 4bor 900 AMVb1QEss | 28§ 60
or about 3 nM or | ess, about 2 nM

o) 0° s bou 3 5Bl or 1655 B b DL et SEMoR B e

ordixk.i Ingehye @itRliRfeRR ahitloly plofeRafally Bindto @R LB Ii}ﬁtudes
i.ncl udegs am ng cid. 39 and/or. 40 of Apl4o with an
amipg aqiff PApndpr 40106 (1P 1-4p Byish ArnatERILY| of about 208 sl or fesH abo 58

VI 86RRss, ABRUDO ﬂl@@r EM é%ut'é@%ﬁd or@é@? 'dﬁou%b MIQESS of §1§)ut -j;\bo ut

30 nM or | ess, bout 3 nM |'ess, about nM

Ml ggless, abgwdnM brgeh ghouk bl or e %Weémbefam%mwbody
préX@ehiR0§ Yinddb &f %ﬁt@ﬁétﬂl@inlcﬁ(xd&'aﬂ)% at:x@s Z’ﬁinth%@ A? op @ntf] hat
i ncl udes am no acid f A3

affinity of about 200 nM or less, about 150 nM or less, about 100 nM or less, about 60
nM or less, about 30 nM or less, or about 3 nM or less, about 2 nM or less, about ! nM
orless. The therapeutic utility of antibodies directed against the C terminal portion of
AP peptide is based on the surprising discovery that such antibodies are capable of
removing A deposits and thioflavine-S deposits (indicative of a toxic fibrillar form of

deposits) in brain tissue of an animal model for Alzheimer’s disease.

[0039] The discovery that antibodies directed to amino acids 28-40 (in some

embodiments, epitope that includes amino acid 39 and/or 40 of AR (SEQ ID NO:1), or
12 .



affinity of about 200 nM or |ess, about 150 nM or

| ess, about 100 nMor |ess, about 60 nMor Iess,
about 30 nMor less, or about 3 nMor |ess, about 2 nM
or less, about I nM or less. The therapeutic utility
of anti bodies directed against the C term nal portion
Wwo 20083296 pt i de i s based on the surprisi ngecditsgooy@tigo
that such antibodies are capable of renoving AD

dﬁﬂ@é‘cid& ss-mamﬁ‘(lsgblmwmg)&@%fe&tﬁze@ﬂ x@%\ﬁﬁg fiRaCf @

‘; fibrillar formof deposits) in brain tissue of

GO PR el el o Alhp s %?S%Wdﬁa%mthe [‘e@mf otifere

s mamﬁrby StHea (Gi;Ebemob &%, bV, Relr6di. BQoY @ﬁngﬁu-
inc

%‘iﬁ“ﬁ‘g d% @%ge iments,. epitope t
OdlEE PR Ct%(ﬁléif‘?flu‘mm‘ pleeyiptie e, prd m@e}h)at cappeduct? WO
ﬁm@p&&ﬁ&dﬁm@&%m&@%@ﬁ&m@mﬂ% AthdRidd8r 4P Of

@Ig g 825) AD are effective at renoving
B4l pYaby 200 d qsgl W%Fﬁ?éﬁr P! b AP0, Netueg Wb 1A
adbp emﬁ;o@em 1638 (sJeMa&J% et ezdo@ﬂ%é Fﬂat‘ilfAcQ& 'sar 53(1 5&*%50-

e b hen October 2002 rosci.
5 ’?ﬁ‘? '%)2% %aéﬁw%crv‘ PISET07):2204 d?ﬂd%@@l é@o%%m
woe@ante/gb)yz;swgi Lqﬁeorﬁ@ﬁt mahﬂmés anfbc{e@% 1 Bldxy r%Hﬁi% %I D

t hat pat h ol ogy are limted to an
ATMRAE A28 o e viostbundsn i ieirein GPsekaci00AD e
HabBemwoksipret al ., 2002, J. Neurosci. 22(18):7873-8;
Bard et al., 2000, Nature Med. 6:916- 919), or am no

%‘ﬁhfjé 16-28 (DeMattos et al., 2001, Proc. Nat'l Acad.
8(15):8850- 55; DeMattos et al., 2002, Science

295(5563) : 2264-7; Dodart et al., 2002.Nat.
9§40k osci éﬂeemﬁn@s)mdaazmz@l tenthsuseintiiegiplicatiod Rabogdt@mes

ter a no i ds
oS G54 bt Mnfeld s BT g P B e iAo, )
folRwing kgids Qaﬂlzaseﬁmpvm medBagesp20B@, supra). Definitions
[0040] Al'l scientific and technical ternms used in thi S

{WH' | cat AQikeNRYEn n%ﬁi%c?@ ﬁmcluﬁégmin%n Qgthu!hg o}atﬁ&‘bo

| ess ot herw se speci

‘“3 Flsspalbvrlonnl antipediessranitispegifia gntiherdiesde. ©rbigpknifesietbotiee t he
fdiﬁafﬂoﬂﬂﬁ e8P R ifith® Shtib dinfSmbsngs Fcl}s (sucﬁ'l% kgody”

Ecl u%gs i ntact inmunogl obul I n or ant | ecul es,
FlaBkyre el Oﬂaﬁ%t#l%akné%anm{m desifed gietifie binding mmrtes (e.g.

d&sbxﬁala@liéteid AndRidicd & bypRally} pRﬁéiH%Gr Jo'i Bridls ia‘?é’k‘zig ﬁcﬁﬂa nt act

“ant.i.bodi es)_ and i mmunogl obul i n f agnment s Fab,
spepiglwy o spesificgigen.so | ong as they exhibit any of the
desired specific binding properties described herein.
mm; i bod i msaneretny m@adldnm AR ird¥ers @fan mibm%%inslﬁﬁm{ hat

a popu atlon of su{)stan rﬂ@' hom %x(l:eloflsl a%ézbogxest, ?e a%hesnEden?uIilfa{ a%tﬂ?})g}els ge
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 different
determinants (epitopes), each monoclonal antibody is directed against a single determinant
on the antigen. The modifier "monoclonal” indicates the character of the antibody as
being obtained from a substantially homogeneous population of antibodies, and is not to
 be construeﬁ as requiring production of the antibody by any particular method. For
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[ 00421 As used herein, "nonoclonal antibody"” refers to
an anti body obtained from a popul ati on of
substantial |l y honbogeneous anti bodies, i.e., the

i ndi vi dual antibodies conprising the population are

i dentical except for possible naturally-occurring
wWaitmd/eseass that nay be present in minor aromwsb®s32080
Monocl onal anti bodies are highly specific, being
SSATRE 18 Fho AR R SiktibBdiSid Ml WBeddRick SRR thEpredeht iV BRLATOT €,
in contrast to polyclonal antibod reparations,

g D ey e Ay rigom B pthRdir i bt Ko rstdisesin, BBt ed

N, Diseh408lick 8 R ade BIEERMBINAR DN AQRIE SREDdescBRAbh US.
nonocl onal anti body is directed against a sing

|
PaleNerhi Ty Theonorinabantipagishayalie bRasgleet Som phegnisirional
g GIAIBS the REnERABEEHRY iPicdaiErAR bl ROSDYNASre B84 848.554,

obtai ned froma substantially honbgeneous popul ati on
fsexatile bodi es, and is not to be construed as .
requiring production of the antibody by any particul ar

[p0a8]ho Id . POised Berd) “Iﬂﬂﬁﬂillﬁ@ls %&ﬁﬁiie?@fér&ﬁaﬁgﬁ bﬂ%ggﬁﬁan (e.g.
exa .t he nonocl.onal antibodies to be uysed in
%eﬁ%ﬁh@@% TRSPE cc&rféeg&:mmqnﬂéj%h@?wm obylin chaige by
of fagymiaitidthereksdieRcHas tFd b, fFhl, F1abBhes 6thér Qﬁ@eﬁl}ﬁnﬂig@éuﬁe %@ﬁhgs
or, may. be made

|.stein, 1975, . Nature, 256:495, . by
o P o SR BB e s (R bR B o

Fhiate md¥ppartdhubikBizdd GrtibodiBird MAGEHRRabglehiliisRREbieS aiBydyR| SO

.Qgglsol %gg fron1gga9e élbrarles_ enerated using the

i ?HFS&@ OFEAOPPIBEAry defoEreining Beioy ((RR) 4 the regigign are

1dNRtddIbe residdd 1o 3 CDRA a ndndfumex padiés@donb B disbllyYA8chlas Bbhse,
ere [ ntibodies refers_to ¥prns of

h i.n,. "hupani zed"
| mﬁé’ﬁfﬁh‘ﬂ%}ﬁm% ?&éﬁﬂe%ﬁeﬁﬂﬁﬁ*@') B 456 qrradty; frseme ganegsel £ i ¢
fradéwoek fegion FRORA@IeO8TtleihGBan inFRHGRBLIGI deflaceliBi NS,  Or

fra nts thereof, (such as Fy, 6 Fab, Fab , F(ab')2 or
eI P aﬂ@ﬁ?%'f’afgsn Mﬁﬂ%fﬁ%h@@m tbady MIp EAEEse
rebikiads tlﬁna:iﬁ %m{a_neﬁmf imeie rﬁiﬁﬁﬂ%ﬁmﬁdﬂﬂi invmﬁnfpb&mom_ ; yr human
i mmunogl obul in. _For st. part, . humanj ze
SO TREoe b e S o ah iR mies @BPY et
pegmnﬁqu ¥ genéral, Mbﬁlﬁiﬁrﬁkﬁ&h@d?wﬁ lcEriprize SBBIRIHATREMN oRELY
t er m,ni ng, r.egi on o) e reci.pien e
hﬁgﬂPé?ngﬁgbﬁg i Bég%g%ﬁﬂﬁw%ﬁﬁdeSﬁgﬁﬁﬁﬁh%hﬁﬂm§ggcies
regidasvomtespotiditdabaly pf avios-hunk i globulin@hd allk substalihlty alapi ng
mtgggg%§éreﬁ ng ificity, affinity, and C%Pﬁgi;y. In
S ONE SR T aNeES! 2 pan PR BT ORSEERIC- 188 dues of
' hmmizmh HdvdY oAkl bl éoﬁ]ﬁﬂfeat lepd @emh ob3h i@ c%ﬁ)ﬁtﬂiﬂdi ng
non- human 1 esi .. Furt he re,. the ni_z
coET BT or o 45 Poicl b o ol bBeT JARRRReA P ¢ her
| aziftihodi‘eh BavirgFc pigdid malifiel ghmdscﬁmaﬁg wml q%&sizm&get @ﬁll}]@R or
r amemor.k .sequences re inc ed. to_further
iR g R R ot B Pty T her
art hlered withnéspectoalt drigsl intiolly, whRRBfiake tesbBdnabimat | y al |
CBf{s ‘%terived from” one or more CDRs from the original antibody.

[0044] The variable regions of the heavy and light chain each consist of four
framework regions (FR) connected by three complementarity determining regions
(CDRs) also known as hypervariable regions. The CDRs in each chain are held
together in close proximity by the FRs and, with the CDRs from the other chain,
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| east one, and typically two, variable domains, in

which all or substantially all of the CDR regions

correspond to those of a non-human i nmunogl obul i n and

all or substantially all of the FR regions are those

of a human i mmunogl obul i n consensus sequence. The
woirmnizzegl anti body optimally also will Cmﬁ]‘bﬁ]ﬁ;ﬂﬁioso

| east a portion of an inmunogl obulin constant region

c%mg%'ﬂﬁ f&rﬁxﬁﬂom of #:@ bﬁ%l:ﬂﬂm&]t}%&te%f an%b There are at lea

|nTrunog obulin. Preferred anti bo |es haV|ng
tyRigFhwinsesfordieterraiging SDRE 4 Dran bentodch basgd @ EBHPies seuqqme

vﬁx%fmy @é Kﬁ,gmaml geagen@&brmmn%ﬂpggﬁof% fiferdID( fﬁp O o d

hree, four, five, s ar é

%\?1@ Natwéglé@sétuteﬁ of Haalth, Befhgsda MD)) aed Bhawypporodsh dasedore al so
pit @tucﬁés Mt@en—%y ¢ ﬁlh (€ Etfl‘foﬁﬁ%lr& aiw%%ﬁatﬂgr e

fromthe ori antl ari abl e
3%6?7& rfss wed herran, B Qgﬁ 2y iefentp @BRS defiapdbyeithen aprarech enbyof

alcOHbinatibh 840 5m&§&|ons (FR) connected by three
conplenenta y determ ning regions (CDRs) also known

hyper ariaple regions., The CDRs in each chain are
-l‘@zﬂ oGRS Eef?”i’r ‘B @nithody | msapsangtitofinharing anaaine wi ¢ h

atif Seq @Q&coﬁ :ggeo bt hn £I86dY probitfceVB) 2RMEL ARPG 0SS
PCT/ S2003/ 320 contribute to the formati on of the

- befRmagewgiPRGP ke teghpigues for spsking Bamangntibpgiey kwowe i thy ar east

" of MiRIdsQORRI0 T8S déﬁaﬁnoel%r £hufal afthofRSude dntib@flesaPpr oach
based on cross-sp zples sequence variability (i.e.
cqEapising akleagyone E@EM FRVE Shadt POlPRUF prcat fspst Pwﬁﬂw@r kight cal

chaitd lﬂ)ﬁ Stide. (Gleltu@@xamp lél-ig %mtﬁlﬁiy'c@rﬁﬁrﬁsm‘gﬁﬁhhél h?@)aﬁfand
Healt Bet hesda hﬁ» and_ (2) proach based on
hymandeayy chain &‘E;m@ a‘B\bO‘H?ﬁCF“@'@rPI%WdBBH%V%WpI exes

teKaliqued rdwe n 1B art (Ixi&ﬁ%bb\lﬁﬁqem She hafhén §GBddy i \Rlebt&Efom a
e refer to CDRs defined by either
P&é Hossrvvhsre Ty P ey v s hypanggtitedish Y gemesal,
19580kl Biotddaibgilan809314; ShE6E Bt aRNI00H PHNY, WIBANSS:6137-
acid_se uence correspondi ng

body h
6ﬁ%t W%?‘ ?gv Wﬁfﬁggyyﬁﬁﬁdﬁ@eaz 1 Myksraa-dR br has

MOE Bivl. mgsus H@arbdyibethes t:é]ﬁlsro% RRdHy Sstrot@ing ikl hunan
antlaodaeﬁ nown in.the or disclosed herein. This
phUlip fpeigpto fransgepispn %%de?m? ROTR B cadqEFI9Bt s

mﬁmmoglblﬂmﬂ @ends havelsesh pLhidly hwmfple&@anaénﬁiibal llrh@@;i Yd%elpisl de

a

T M kL ek B n e i e e
arﬁﬁeﬁﬁn()l:‘mo\lteﬂﬁhlﬂm?, themn)an GRidody xasal W RRPhrt S mmioHATRhg
hantl odi.es c ¢g od uc %Wﬁ vari ous technl ues

MG “F‘PPWW@ ProdyCh 2 $ﬂm5‘ IgetiRaiegR (suc
B #yiiphbytty mapberedosartEfonh ﬂrﬁmhﬁdudp bags Havelbeay el @ t hat
wBRRRE b PESL Y LARESIRSP ARITRR: S oy, Yl 3,
p- 77 (1985); Boemer et al., 1991, J. Immunol., 147 (1):86-95; and U.S. Patent No.
5,750,373.

[0046] "Chimeric antibodies” refers to those antibodies wherein one portion of
~each of the amino acid sequences of heavy and light chains is homologous to
corresponding sequences in antibodies derived from a particular species or belonging to

a particular class, while the remaining segment of the chains is homologous to
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1996, Nature Biotechnol ogy, 14:309-314; Sheets et al.,
1998, PNAS, (USA) 95:6157- 6162; Hoogenboom and
Wnter, 1991 J. Mol. Biol., 227:381; Marks et al.
1991, J Biol., 222:581). Human anti bodi es can

de by i ntroducing human inmunogl obulin |oc
?0(34’(?986 sgenl c animals, e.g., mce in wifysfszse

endogenous |nnunoq1obulln enes have been partially

CTeSERHTE sRauenges manofiey Avrieplly T thesegpistednaibedies, thescr i bed

vhﬂ"lablé ré‘glonF(’ﬂ'o&H‘h he§v Qnﬁglﬁllcs%%abm@ oré’ogﬁl%béﬁé
5,126; 5,6 and 5, ernatlv

df%‘@ EromaRe Sé’ﬁ‘f*?skﬁ’éﬂ‘?% eﬁxeewwd»owna Woéﬂgwsltng

18RIaNdBs h MR BIEY deRSedtilbat anBﬂaadeﬁeﬁ‘cla%Pad%{tégQ QFicHling rﬁég{% ed
f?r%lgl nSt a tar et ant i lg SUC ocyt es may

B feabdor ex e\r?amapm@pnw ¢ deriyed flom

BRI kG sbid \M @édx 208ablEnBridonZRbER Blils @b I
- I\/bnogl onalS Anetsl BO%I e;,yandﬂCan}%gr0 Ther ap > mmn u.man

host g@amsnﬁ n c;oynbe@gwth Wadhweiopgdegyed frogpgg)l exaylple human
célqliz?aﬂthens Wﬂx?e tﬁé—\)an§l§e Rion m%eQdérntag?&t%&te ok\?reparauon

5 0,373. [0 "Chi meric anti bodi es ers tg
- apd the specifigity g @"éec%bﬂﬁ squrem the genstaniopegio beneéwrnamfs lQShe

hﬁéﬁr RRUACAImARRUSHERS f6th AREANYsuBBd WhiDRL aftiBEd;i QS

honmol ogous to coOrrespondi ng sequences 1 n anti odles
1%13#\&1@& WPYIS Hie gonstaptTraion feam apradivesn surcheliomyimtiet o a

dﬁﬁlﬁfoh@s*ﬂoﬁlﬁnn@d%spm&dlﬁeﬂ?@ler emai ni ng segnment of the
chains i s honol ogous to 15 WD 2004/ 032868

/ US2003/ 0320 correspondi ng sequences i n anot her.
10980; cal | ﬁﬁ"ﬂm{lﬁggé"g’@ﬂl PASTESSES & st iones tiestor fupdion ofr j abl e

ndtivg beqencd Fdlegldsn |Ex§h§1ar§l H&ffeaeﬁmuctﬁﬁha lifdfudeTIq Gisdidghe
erived from one

varla I ons Q
TERES GB?HE%E FPﬁ%[P’%““YmSPIe %? FeETH wliagantihody-fiepradent; o
cdnlemmamgagusmmty @M@%a@eﬁ@s& ﬂdwna@gméaleﬁi bl s@fabey ed
? (a gé ‘i(i‘;{ Egear g \ﬂa& to such chineric
“’F‘?S"’r‘i% B¢ F“P%P X Sippuhe fiopp pererallyyegize thea
Fesgivenibe B(ghbindﬂ emdelrbnnmg dérﬁ@me gpm%vdy yarféﬁlﬂﬂﬁln?ﬁ)%@ es
adily avail a | dopas or cells fromnon
e T s e L e e B (O 4 e
effeegt fansionker i ved from for exanple, human cell
preparations. Wiile the variable regi on has the

ant agg« f epar ati.on, eC|f|C|ty
o ?@Ynot a f%cp{eesg&%n&l: gggéoguéogn@ nseisﬁ'é °a lcgﬁf‘ P&i on
idgrdical ¢p theiareing aqutseqtew of b1l Fcabgmrt foursllin nattlre af “vafﬁnm iFe
. Q bodles are
o GERGAR e S O TR RR B bt S0 o e
' Fmeﬂimth)'nmwegﬁuﬂaw ond-oniay EEid mtbdrfe:atmﬂxefﬂt retdins@nleassong Ot

efep) o 6 iy Bk W Rhiof RISy, AP Jfaceiop et or

unc I onal SESSEes
at feati ong aumnqﬁcldaubstltutlon compared to a native sequence F¢ region or to the

Fc region of a parent polypeptide, e.g. from about one to about ten amino acid

substitutions, and preferably from about one to about five amino acid substitutions in a
native sequence Fc region or in the Fc region of the parent polypeptide. The variant Fc
region herein will preferably possess at least about 80% sequence identity with a native

sequence Fc region and/or with an Fc region of a parent polypeptide, and most
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native sequence Fc region. Exenplary "effector
functions" include O q binding; conplenent dependent

cytotoxicity (CDC); Fc receptor binding;
anti body-dependent cel | -nediated cytotoxicity (ADCC);

v?(ggog ‘i:% SI s dovvn-regul ation of cell surface
% i . B cell receptor; BCR), etf&T/UgH{332080

| enerally require the Fe region to
E‘Iéfeg‘@&%{‘e &%ﬁ%"%ﬂeﬂ’ai @“% et -(Rorgprefarbly ptleasio dy

%tanﬂ%%iseq@mfﬂdem)itym&witﬁan be assessed using various
assays known in the art for evaluating such anti body

Ao cohars B s eaent i R e el 1o

conprises an a

“ch% S rpfaio a@ﬂblmscbqwermmmﬁ whith Renspeeific @ftotb@t Bls thak
nprises an amno acid

%gzcdwefﬁ g%de%\%% ?{'fh% Fef %“3 ?n%qﬁ%ﬁeﬂ%f’e“émﬂlﬁlﬁ b sequence
FRETPBagED mecbgmmbptmﬂlemdfodﬁbn 4 te&lsttcekbmﬁl sﬁlﬁbd’h@nt?f‘ch@e lysis of
B0 LA east on ect or

fu nc%ﬂl cg% of Eﬁ%% a({fl vei“’“@aﬁtéﬂtsfsgﬁ%!’ l?eé"ﬁﬁeiﬁ  USI5R 8% @ y

AIEC g suoh asbat dengiitmd itHAS. Paght Ne 43500, 96200 K82 15372048
Fc region

to.a tlve sequenc
e‘ﬁ@a&tchﬁs%ﬂ sgﬁlea% gpiﬁd%je Fn%{lers %%mo&p@E@ﬁE%gBMQ @d
NK mﬂs azblmmanwlme ot nﬁdaibnnkl)ﬂy ABCC sotivitoofaky iblectld BShictebtinigns ]
0 a ive ani no_aci
oRah AR RLY il d ARFROHY e aR3 %gélnr%mﬁ e
W(ﬁ&} ééfﬁiﬁ%%f the par ent pol ypepti de. The vari ant
Fc region herein will preferably possess at | east

[uzout 80%: 584 ‘l’l@r@ﬁe‘lﬂlﬂfx‘%ﬁe&yf c\!:\flst Iﬂle eu o ly%mhgt% uence Fc

region and/ or wt

OB?)?r)?ﬂé"quRﬂ and I&ﬁmﬁfﬂlf@mﬁ@SZ @W@@Z&G 8ells express at Ieast
FBE Hﬁzﬂgg’gxlrrpﬁﬁgé foecﬂ:rr ﬂfn@l{oﬂbb}(fwg:tles of haSt egg l’cl:t e % at
prereraptyesta| east

sequence identity t ew t h
meiigls D8 Koind @%ﬁ@@?@eal hi@dmmwwhemewewq 64dAkilAs used

t
o e TSP A B
bﬂ%ﬁ%‘ﬁ‘i“f The eéfstorcelfsineny de isplated fiorm a nativp sems, it from blRpd OF S

of ’FBNRS9) (e.g. natural killer (NK) cells, neutrophils,
and rracrophages) recogni ze bound anti body on a target

' I and sub uen |y cause lysis of the target cell.
B Aot PR i atareRet ped SR #ﬁserrbégtrecm thgbinds to

thaﬁs&gleﬁadfan&nﬁtgdﬁnrﬂe BreWrred FcR @D%vea-ge)z gl §§§ tgg";‘t
or

BB B Bn b o4 8 i e
1npiedes mbqjtcﬁé ofhﬂxmﬁimﬂﬂ Ul I@ ﬁ]bl:lﬁsséspﬁmm i NK
e t ivel or .addi ti onal activity

fm ?aﬁ’g @67"@3{]?’ epligyd f%/rﬁls &t these IS. E@@@S@B@é‘»dﬂqmde Vi vo,

F@R@A [anl "actinatig retBitorMRAEFcyRUB W’ﬁ}hfhﬁﬁiﬁ rééép‘i&")oﬁﬁ& Habe
smnla¥ Mo aéld selquence]é%%ts differ primarily in the cytoplasmic domains thereof,
FcRs are reviewed in Ravetch and Kinet, 1991, Ann. Rev. Immunol., 9:457-92; Capel
et al., 1994, Immunomethods, 4:25-34; and de Haas et al., 1995, J. Lab. Clin. Med.,
.126'330-41 “FcR” also includes the neonatal receptor, FcRn, which is responsible for
the transfer of maternal IgGs to the fetus (Guyer et al., 1976, J. Immunol. » 117:587; and
Kim et al., 1994, J. Immunol., 24:249).
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PNAS (USA), 95:652-656. 100501 As used herein, "human
effector cells" neans | eukocytes that express one or
nore FcRs and performeffector functions. Preferably,
the cells express at least FcyRI Il and perform ADCC

‘ﬁéfﬁCt%& functi on. Exanpl es of human IeukOCﬁ@es t hat
#OUPEhDCC i ncl ude peri pheral bl ood mofEATEHE3 32080

cells (PBMC), natural killer (NK) cells, nonocytes,
[0852ht oxi cComplemansdeaenden sytetoxipi’ Rad “GRG efRNDS lysing oRK

a‘-?tﬁ‘r,l;étﬁath%%s@&e BF &hnfplenfefh: Tﬁ@&nﬁfeﬁlﬁﬁga&ﬁvaﬁ r# Eﬁv%gé ngf?ated

isolated froma native source, .
herbinding ofyq firseompenet of dhe é?lﬁplemqné sm@méﬁt Po'a m@pu!ch R’

(E’E 2k Eﬂtilggdﬂanﬁﬁ&@J Rlnd g%ﬁat@dnﬂge% 79 aSSEsQ QOIE]S}EIIE&Q&CB%UEE an

ant i body.”” The preferr FCR I's a native 'sequence huna
) asswgew@ﬁcnbgfi ip (Ciazzang-EagtoreqRal. J- lywemglhMethodsi nds an

2bﬂﬁ3§@%pgg¥b4]%r@ﬂma receptor) and includes
receptors o e FcyRI, FcyRI I, and FcyR |

cl ass cl udj aIIellc vari ants and
@%ﬁe r nat ?éléﬁe?/ E’?’E)‘Pai J@E?g*tf Bt ntibaqdy seansap éfﬁtbﬁﬁiys“”th%? =0

of m&e ah@zﬁﬁns iR Ghe i Enord TIVIRY theeof 813t red@lah Mﬁ&rbxré&eﬁtmpt or")
i nhibiting receptor”), which have

R I.B (

gn ﬁe "&I‘r‘?%?"ééﬁl‘tﬁ*"%@ﬁ‘%‘ﬁ% HaWB‘tMH'PGde dat daes spRPaskeys i n
tﬁeh&eramh@pl BeRed 40AB nurddahiRafes mlﬁg‘a?émﬁ&ﬁol&%%&wed in
%F and Kinet, 1991, Ann. Rev. | nmunol 7-92;

fities for the dpsget antigen, AR B RRdYed aptibagies are p@ﬁ'epe@ by
pfdaat&eeknoah in m&&‘@@aaﬂds et iaa b9920hiomrec1M%ﬂ>gy 1037%7@,3%6%

| | FeRn h.
ot 158 Tim b Agnd. S UL St PR BN a sty chrie BPBtfons oo 10

1699B17§165; UBeltofet® 1905, Jainmundi9 765 }9@4-2001*21}&8@& etall 11@953%7

and | nunol 49

58t 535 BesedSmotn 35t BB ok ARG eran

dependent cytotoxicity" and "CDC' refer to the |ysing

[0964] a t aAge’ed heeit, Hmmmwaﬂﬁxﬂ binHing ofgnkibois keferd ld@he
Activat i on

a s initiated. by.th
oo E N b Riof Bl ont Bokyeed prchiee iyt O
alsgnﬂbaelmmjcgthe sp)a(ﬁﬁ@anagembo@guiee by (het tibalf (il) tHelanibpdy I
ed Wit ate anti ssess conpl enent
AP oSSR My, AT

d&um&hwmmSQﬁhmdpmehmhl., J. Innunol. Met hods, 202: 163
(1996), may be performed. 100531 As used herein,

finit d i th one
) e P A op A s B bRE st | 1
ingeechangeablyrhereim fooapanithedy @ pplypeptidef i6 b et yeld ﬁndets@mamttheb ody

art Ad xﬁ&ﬁddgﬁ@etgmapspg&ﬁcaor Bl%f’e%{lal %H}ﬂng 21%351 sh tll@ﬁ krg)%s

not possess
inthe 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 affinity with a particular cell or substance than it does with alternative cells or
substances. An antibody “specifically binds” or “preferentially binds” 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 or preferentially
binds to a AP0 epitope is an antibody that binds this epitope with greater affinity,

avidity, more readily, and/or with greater duration than it binds to other Af).gepitopes
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the alteration(s). Preferred affinity matured
anti bodies will have nanonol ar or even piconol ar
affinities for the target antigen. Affinity nmatured
anti bodi es are produced by procedures known in the
;950 2§s et al., 1992, Bi o/ Technol ogy, 10;779-783:
AT DAS et at., 1994, Proc Nat. Acad. SciPCT{G&RU3/03208
91: 3809-3813; Schier et al., 1995 Gene, 169:147-155;
ongqne/ Hiaeespiiopes. 1ig glso unglerstoprigading thisdolinition thotgen .
exkpleS S nBbodf {or mo epithpe) th R derlhii '
R enhodg o 19% 5%%|£%§o%’?°§%{3:rgpéga?gg%a&’a
firsptgepal maxor may pot prspEraly or priferentinlly bindtq secqs fageh Ao f
s@hf “shraidic 8Rdingf @FsrefeRniidd BindiAS doBEiidt SREGAY RqlieRslinbebh
.interaction that occurs between the antjgen-conbining
itgpn igclpe) exgipsiunbinding enerally bus natnecessarily. rglerengpap binding

me@ pAfireh@a bidinghat anti body (i.e., the antibody
reacts with the protein in an ELI SA or ot her

' noassa nd does not react detectably wth
40R%Te ot o fed bestipgRol S PCliGhs pisfeinsferempat of protens,
anidyjaptitied, inhethdrYsohied #6th natafal sopfces, pro@ivkd B fedonidinasts” (used

interch eabl erei,n) to ap antibody or a .
N PERB P et b e b Bodte ey CofpRrise and
atiEsbthibels 6 bmindatiéy m ne such specific or preferenti al

bi nding are also well known in the art. A nolecule is

hd to ibit . ."speci.fic binding" ar ."preferential
“’@?’Hdi ng"gg&‘?fi‘?’m’?’ e%g Ps '%eransaflsc%sgi“%t ‘glgc}}fﬁ?aé’gtfl? quent |y,
delivering aap petfeyablywikprossigp.eat ermatel pankispor sanetice(s) offidtdiest in

i_nj i, ticul L1 bst
s RRERNCEistds Ot PO A b 6 et EpdandiRel o o
DiAtor Bdyexprepme véctora plagmill cogisitt oophagepieebs /A oaRIN A

' " Lif.it  binds wth ea affinity,
e@%/l [ Vﬁ‘?tgrﬁ%srségaﬁ%g%}hlcﬁongﬁ 87‘1(??51% atgﬁntsg]r) gtoéﬁ&r ation
exipreagion; vectors envdpsulpted ot lipesonss) bad @rigie sukafyotic @igsehes an
pr@ﬂ‘%rg% y that specifically or preferentially binds to

a O epitope is an antibody that binds this
epitope with greater affinity, avidity, nore readily,
N&%&/ or whtysedjicedy expassionconiel ehuency’ meprisaaycleioacit her
se@idteet lofs Qe la32 ;)?egﬁ 80
@% nor;;:a-t %[Pés(’:}zo erﬁéit%g_ggs@%té algg %IQEX uné er é?@%éﬂ%@
cap 85, 3PTAROiEH Push gt qopstifytiyportap induciple prometer apanenhanper. The
expfolsidAQevrof RaudiRY i€bperaBty 1RRIALOME hudididlcid Pfehdterd | Y OF
preferentially binds fo a first target may or may not
tragseEibsd i cal |y or preferentially bind to a second
target. As such, "specific binding" or "preferential
[0689ndi Ng"AsdeaiheRD] "nlE6EsG@ ok FRblynededibe® réfak tdough it
.can incl ude) gxc téSi'Ve bi ndj ng. Generallg but  not
depreyElbuglpetidy or ibarysiegiite ol enin fitfiengnelirendablsitdsdnt i al
foton, A6t uhlkss JEIBIBLinfited LB QEPARESINGwn adWgY S8Rtut0fuclebidel udes

teins, fra ts of proteins,
theR Ex}gbn%zze to nucleic gcggsr}n a mannelp stmilar to naturally-occurring nucleotides.

[0060] As used herein, "pharmaceutically acceptable carrier” includes any
~material which, when combined with an active ingredient, allows the ingredient to -
retain biological activity and is non-reactive with the subject’s immune system.

~ Examples include, but are not limited to, any of the standard pharmaceutical carriers

19



and peptides, whether isolated fromnatural sources,
produced by reconbi nant techniques or chemcally

synt hesi zed. Pol ypeptides of the invention typically
conprise at |east about 6 am no acids. [0057] As used

vector" neans a construct, which is capable
\ﬂf{aﬁéog%sa{/e“ ng, and preferably expressingC gRE" G %or e

gene(s) or sequence(s) of interest in a host cell.
S‘Ekéwb@@ g b %fg?éﬁddﬁl@eﬁﬂéql%d‘éatefbmm%@é syehes 9l Watered t o,

eiblkioh, ax‘(cﬁx‘hh@ﬁsiype@élkﬁe@ang BbUitsO ProfiNed @iﬁﬁﬁt@ﬁﬁh@&ol"cﬁa ors,
plasm d, cosmd or vectors, RNA
p@i‘ﬁ‘?" dadinigistratiop ?@P’éosﬁ%@é‘%ﬁiﬁﬂe@ Spligif ?fhloﬂf&‘! (Oeqﬁi') calisendensi ng
agents, DNA or RNA expression vectors encapsulated in
[dosOS O neSom@@iﬁom&bmﬁhsingawh&axy@isia& f@lulated b$ Wellkddim

roducer cells. |0058 used herein preSS|on
c‘%‘éﬁ?ﬁ‘%"l?m?g‘&‘{iéﬁ& %@'&4%%%’"%‘81’ &f r’&ﬁ‘i"lﬁ"‘”&é(ﬁﬁ“éﬁéé t hat
ediione AT Genhdra RA.C Maglt Publishidip Ga., BUedreP S, 1890; dnd ARl B Si On

Sccé:%ﬁé{"idltpu?ﬁ’ u?%%‘?’ﬁﬁ@faﬁﬂﬁgq &E{%ﬂ;gter Ch gf] znhancer.

The expression control sequence is operably linked to

[0062] nucl &5 wediwran §Eﬁwant‘iaclhdes it@se ddjussmsodombealy uieﬂ@)ﬁ 91
eotid

f Bt AHREH A8 e iume B BB of e R b B0 e
lipisddytopdelpérpemide; hhlmlmnn:gltewcloas atlatiiinehydiokda gadalunﬁ}@)r
Lirited
o B kg R el B Ry SREGE R 2o,
Labguitogies; DateditgsIl); Mesk Mjmnmt 63 {Miartkaand Company, Inc., Rahway,
ti. . 006

A5 A CERLL A0 B SRS el 0SBl S oR 0
M_&h}(ConmCexpmahomHamiﬂtpn WBLEIBshitavd dalafiirh Hroa or :&m:t anve
in RSBt oF 1 D il RO il sty
degi[gtj;zg@01}$aq0kmd¢$ep(ﬂmbaphazen65)bwdpgrﬁbblb mixrespleresbut are

t t tical
Bl 95 o B bl R R Oo R B BB o o
anamphospinalt@gisabler, edludiab cytekims (4. GN-CSHat mte:lwkm;ﬂ st ons
oS85 lin BT, OTLRLRE, PO UG MBS
thmﬂe efr mi)amclmm Yveceiba, an adprvamt Be:hphmmmape@nm izﬁolemb
o B RN TRl (oo 9O0TL Compos L ons

carriers rmil ated by well known

conventlonal nmet hods (see, for exanple, Rem ngton's
108934 rrm.c Apseddireine it frflegive demer” optaffestivnamonnt”Gagnar o,

cofifound WﬁM&%ticﬁQbﬁ&s%n is alr 3Rb O sutfichint 2R bAPELia or

Rem n Q{t on,
desired results. For prophylactic use, beneficial or desired results includes results such

as eliminating or reducing the risk, lessening the severity, or delaying the outset of the
. disease, including biochemical, histologic and/or behavioral symptoms of the disease,
its complications and intermediate pathological phenotypes presenting during
development of the disease. For therapeutic use, beneficial or desired results includes
clinical results such as inhibiting or suppressing the formation of amyloid plaques,
reducing, removing, or clearing amyloid plaques, improving cognition or reversing

cognitive decline, sequestering soluble AP peptide circulating in biological fluids,
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Sci ence and Practice of Pharmacy 20th Ed. Mack
Publ i shi ng, 2000). [00621 As used herein, "adjuvant"

i ncl udes those adjuvants comonly used in the art to
facilitate an inmune response. Exanples of adjuvants

i but are not Ilimted to, hel per peptide;
Q%ﬁ?ﬁ%ﬁ?salts such as aIun1nun1hydrOX|dégﬁﬁﬁﬂ?%P@ﬁ)

or al um num phosphate; Freund' s |Inconpl ete Adjuvant
decrepsing ARs| & MereABRBIO AN tesbiatiom the dissavedbiothemisal, IDselegmt ¢ |

aM/bnbe%foﬁﬁ) ﬁ&h&ﬁé@i‘ﬂ;‘wﬁéhc{aﬂ@& 1ﬁf&ﬂne@ﬁ@§§tﬂ¥lo dza‘ilc

Sm th-Kl i ne Beech

P&mup?swaﬂswwwﬁé%@@p% pisthe disgpge, reqareasmg ﬂwnuaimfrhf@( a
oEROR L Felrin® Bom HRMisk4s0) QlechIﬂlg the Bbde of StRdr b ?ifnoﬁsarleiu'

|ron or zinc, an i nsol ubl & suspensi on O
tieghihshisease, enlapeing effectaof uother medm‘ﬂ@lh ﬂ@@ilnalhmoawmemfc ally
mdea&ataha&%rmlgma&mar &,f%mtsp%m&%@&%@ @ﬁfiyepl 4 A

bi odegr adabl e m crospheres;  nobnophos phoryl
agdiiistgred in ome orpry ﬁ@lmanﬂﬁespt%@w%ﬁaﬂm@won an
BLRM BRI R ComPnd W&eumﬂl @Jn';oﬂagn&ﬂ%} St
r interl eukln-2,

i ncl udi ng cyt oki nes (e.

sigfficient o) acegmp lﬁhﬁwnbmlsftlcrm&aqawyc mrpneskayberdiresly of n sonme
ifIRAd ARRUSderstidd h tﬁécliMcElQontEﬂ %nléﬁfctl% do@aegg afy c'ﬂ'H l eotide

vaccCl ne, an adjuvant such as a per
cRIyROBRd: Arepharngeeutieel eameppsitiesymayi oa may pasiby mnflv@on pmmcmn

vl aftlePdru, REnArthd) \ﬂﬁﬁfamafc&?% LorfibsitlSe dfhh? &?“e@f&ctﬁ@

effectlve dosage" or ecti1 ve anopunt
PP HUNBE C%%ld%?ﬁlan e ceniex efadminivepios Prteuoomoxeéhee@metam unt

: if:éd{sfdn@h §H§le L RonShdy®6 torRRREd ﬂo%l‘: @Jvelpl'h an {n'fe%% LRt Siint S-

| actic use, beneficral or desired results
C?‘W@%é*éthﬁé%%%‘%e afhes Agenisen depirablenestlt may gror psedhieviedig t he
risk, lessening the severity, or delaying the outset

[0:054]t he i seasdsin, "at bttt o8 tRla@n & GFPreachios biRhifiag C
of the disease,. its

ehavi or al
ﬁ&ﬂ? Ife ﬁ%*uléﬂacl?ﬂ?{ﬂgecﬁ restlis- FerPBPiss Pithis ensiant y pes

| _bams;e bi defiged Aliital fsul€ @IERUQ BHERS noffimiiddQo, ShS@ @Rl of AR

beneficial. or desi red results

: apeut.ic use,
_f‘it”ﬂ %rd@@’b‘m@ﬁ phPRsFsing g fpimation pfjamyleidipiaques; redusige.or
: reﬂmmpg epdtanigy ol plagis, Iuﬁﬂoﬂﬁg @@Y h&i & rdVeaBl @@mtwe

ucl n .Feno or C ear.1 ng Old ues,
ffir RS TE PReiie FespRfng GOl AP ne.
”@&‘“ﬁ“’ﬁ“““’* “’@"M“"“P“’e@ e B 2080
|1 Ol O |ca
e '&&gé‘ B‘l‘zsﬁ’i Agrp rﬁér g*\% ’oﬂg Evlé%'md{om UTEAMKIG he
eftbois GHS[Bpe@bdeO@E]&ﬁheﬁ(&hch abibrsihp B@gHasing FRGloRE ré@iﬂfh@g\/ﬁdﬂ{ al ),
| at e

cl udin tlons a |nterne
o et toisine e e e SRine pmushy Sigscabssrdigent
tholost bttt SeHSEonsr ORI QRS trbd tHe Iﬁﬁea@él aklhytidg tAd prbgrésSion 6ff

h t hose s ferhn fromthe disease, decrea3|ng t he dose
63 o 2t B SREVH BLRPRY ¢ o

[0065] As used herein, "delaying” development of Alzheimer’s disease means

to defer, hinder, slow, retard, stabilize, and/or postpone development of the disease.

This delay can be of varying lengths of time, depending on the history of the disease

and/or individual being treated. As is evident to one skilled in the art, a sufficient or

significant delay can, in effect, encompass prevention, in that the individual does not
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treat the disease, enhancing effect of another
nmedi cation, delaying the progression of the disease,
and/ or prolonging survival of patients. An effective
dosage can be administered in one or nore
vﬁ?g%ﬂ*ﬁggatlons For purposes of this invention

Ve dosage of drug, conpound, or pﬂg?ﬂﬁﬁﬁﬂ¥?%%l
conposition is an ampunt sufficient to acconplish
dpyelsp e divease A wethedbptagrlaye's develonmeptat Mizheimeriediseae isect | y
nthod thACediRESrobabifi§ of Sisdd@dRVeIdpRiRfk ih B gﬁg}ﬁuﬁ:ﬁ! fed¥leGA/or

context, an effective dosage of a drug, conpound, or

SHCER RSN Of the difeagedi 871 ks TTamsy Vs cpmaradde nesesiessthe eved

rrieﬂlo@ GREHREphRBns ¥ fyFicaRY BisB®n dihleal suefemgh@&istan?ﬁcany
rnaceutlcal conposition. Thus, an "effective

umbgrofisebieetinsi dered in t he context of
adn1n|ster|ng one or nore therapeutic agents, and a

[a066lg] e agﬂd%loﬁiﬁéht’hﬂ'Pﬂihﬁlﬁieﬂﬁdlébdsetxﬁbahﬁhegén\é&@nd/di an

effecti unt [ ion Wi th one or nore
DRSO SHDmers dheaterifinan FLRE. Ak plisme
daehpmweehn be[dO0Ele g safHErdtehiedl PachnigueatdeRAbed hekin.

ach for aobtainin benef|C|aI or

"treatin
P e oot el B e RepArsPIgR bt e e il
uRldteEtE€ Fop purbdbeSoftHiy/i@Mntie) progro@iva kdférs Bl theMiolsHR% doBide
%LI ical resul.ts inc|ude, ut are not limted to, one
SEFe, WS capt, pg Jed by astapdard P@f%qgmé{f’ﬁﬁ?'é%@%n g
oif fagerit cfAEW BB THe a&ymed bjalnaﬁldﬁ&nahieﬁ@déﬁﬁgn A variét@BPVI Ng,

clearin 0 i mprovi ng cognition or
e iSO D PBRPS e P RRS HoR g SLSHEE & A( 3
lepeipifispieificipfoteihsah th geril olieRbRP i iuill (dH. hylofldrptiieNg AP
§% tide %lnchudlg%wﬁ?%ﬂsle and de 03|ted) in tlssue
ﬂf?’ B CRPUFPEA§mO =|aH‘bm%ﬁﬁ‘8t}°dF5°n‘f~“§?jl¥@€W@
“M»gl/umﬁna’tm@mwﬁemtﬁpenp@ r&m?cd fhdtoh@t bAAisey }%etdémbbdel”loﬂ g
and/ or ,r i, n OXi C eg ptide in a
et p ORI s aohine o0 LRGP P BFEPSu i ng
from the disease, increasing the quality of life of
[006se suAseed ingeid, adanriskiandividiabis ey indeiing ado kgt risklbeé  dose
| u r.eat the djsease
e AAELe ATRELERS bROS GRG0 En Bk s R RSS
datactable digany alsi.mw oy alay odt hpatdisplaes. detpﬂﬂﬁiﬁc]xsem ptieraglthe
: ' y LRa devel s _di sease
tr%gﬁaeﬁis ﬂet}txoodg gtlg?%ﬂre? geﬁmﬂ d éﬁ n?lwg{%wttes% 18511v1d1§§ Eas one Oé
mein &f-callerigktipators Wiish efe opasmrible @ﬁramhas taseeaslete w1tﬂ'h is

. Of. V. l.engt,hs .of tine endlng on
e
- fagtere hasadighgrprotsbibityiod éwb]opmg Alzhnméﬂsl disegte than &lhﬁdlaﬁlial a

t ay. .can,
w@gfé% tjrlre%éa 12% fac?(é'\(ls%‘gf? 1@]4 tﬁ(%‘r% ng@jet’ ut aret n gﬁ 59 a% §§ not
m@ldlmlﬂm4f@@@%8185@§@td§3ﬁm/pm% Gilseade‘ge'lemﬂl the

he%dﬁfﬁ@%gnsmﬁ'aﬂgﬁ hod ok mnmén elays". devel opnent of

Seasel

[0068] As used herein, "a" or "an" means at least one, unless clearly indicated

otherwise.
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nmet hod that reduces probability of di sease devel opnent
in a given tine franme and/or reduces extent of the

di sease in a given tine frane, when conpared to not
using the nethod. Such conparisons are typically
based on clinical studies, using a statistic

VEQ HiHRE RNt nunber of subj ects. [0066] " SEPE-%@FW"
of Al zheiner's di sease neans the onset and/or
Antibodiesssi on of Al zhei mer' s disease within an

i ndi vidual. Al zheiner's disease devel opnent can be

[ehsbECt abiTe WGdnigh b vaded AbKred hioRdcfomht ahi@pmBd qimmamgs
descri bed hereijn. However, devel oprment so refers to

hypa, huranzederchissrieaptibedins ofithy inygation) th i {p AP peptide
(seeiad RoRD S s;rfe@?ige@l't#raﬁ’ﬁ%%s e pdddRd V51 Bhino acadsr%-

prog}ées& on refe o the biological course of t
18 1628 9625 40af &P peptidehingomagrebodimentide entivodieprafirerially

C ex nat,i or, 1€
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with @h@ﬁm@rdfsqu 208 aleor leany abqwdwml\d orless, aaout BO sM'or lemy or

toria V& abdiE T Rl @ﬂ%} &&@&%odﬁ@ﬁ{s Wnfifoaf®Y 1Ot

ave |sp ayed det ec dl sease prior to
prefeceatialiybindsrotah ad@pejt@mrcllﬂ@obnhmzexdrw atidhdr 40 oftht Afle n ot es

L e T e

atpotr ¥ BV at lesswilt fpmegmbolinpnethe aafbodyt préferertiatly Bindlitsanse. An

) e Blae B30 6 P 4B e Bh Pl BB i) 3 0 °
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AR st B Sy i S 410,15, .
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di and env nt al
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021394/ 03289 PCTI U% 003/ 032080 Anti bodi es
3 or less, and more preferably, about 3 or less. In preferred embodiments, the

antibody binds the same A epitope to which a monoclonal antibody having the amino
acid sequence shown in SEQ ID NO: 4, 6, 8, and/or 10, or the monoclonal antibody
produced by the hybridoma designated 8A1.2A1, 3C6.1F9, or 10B10.2E6 binds. The
monoclonal antibody can optionally be conjugated to a therapeutic agent and/or labeled

with a detectable marker.
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[ 0069] The invention provides isolated nonocl ona
anti bodi es (including human, humani zed or chineric
anti bodi es of the invention) that bind to AR peptide
(SEQID NGO 1). Mre specifically, antibodies are
rovided that bind to amno acids |- 16, 16-28 or
P8 AR peptide. In some enbodi ment, RGFAS2003/032080
anti bodies preferentially binds to an epitope that
[9078]1 udes Ineing embaslimenggmnd srtlesribetitherin (s kRwoapthe ato),

ql t p tid
coﬁ&.“%ﬁ%%é@;%#%%é‘g%f%%*°h?ﬂ%ab e Pao” POP" (00
not. bind (as .is understood by one skilled in the art,
l‘H’a Hs not naddigen. the dnyisptiop prvides antisplatgd mnmpelpngbangibady izhi ng
bRt RPARD t(@ NG 294nd %ﬁ&dnlaemeftymmts BRdingbEthdody t hat

preferentially binds to an epifope that 1 ncludes am no

moppdpralgntibody prpduged by the hmdm %@gﬁe&@ﬂél@é@‘) WHE @526) . In

25941 BE1011P9 Niv I ope
thatilnclggg? an?ggbgé?ggmgpﬁ%nblag éﬁgég?ﬁggﬁ?%EQ I D

1) In sonme enbodi nents, the antibody binds to
am no aci ds 28-40 of AP peptlde (SEQID NO 1) wth
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Sugg{gf??l?y%mr‘?k?ﬁw t‘i”é ’gB’f y""acﬁé’ﬁft D 6’ or |ess,
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[0073] Competition assays can be used to determine whether two antibodies
bind the same epitope by recognizing identical or sterically overlapping epitopes.
Typically, antigen is immobilized on a multi-well plate and the ability of unlabeled
antibodies to block the binding of labeled antibodies is measured. Common labels for

such competition assays are radioactive labels or enzyme labels.
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[00701 In sonme enbodi nents and as descri bed herein
(and is known in the art), affinity is neasured using
the correspondi ng Fab fragnent of the antibody. [0071]
In addition, the invention provides an isol ated

nonocl onal antlbody that binds to (3APP (SEQ I D NO 2)
WA conpet i tively inhibits binding JICTUR03/032080
nonocl onal anti body produced by the hybri doma
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[
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BiDRe: a@ﬁfa}/St ISenal dibutions (0.hdDx @titnbtedbKD) affpucifadi Pdk shiplepare t he
A d d
R 6l 3 B e 300 OB ol Riom R PR T RS b plednat o
- Thacon@htratigastdf thietFyb rotine dan bagetdmmined by EES ABndiér SDSERGMQ
cbheSpiFRRSbY o dSuBE PR Rl SO (BLLRRU IR RS i
_ anaﬂbﬁ@cKmrta:l assrigiidpodss (oamp dﬂdessbchyioxt ia&s tkysﬂ‘j arélctimned

siﬂﬁ&h&i&% Sf'ﬁttiﬁéﬁ. gﬂgﬁ J'l nvu% mgnbo all(ggfr ‘%y{?gl(lﬁglas of

l%?ﬁkqsmg ﬂaﬁIAb@uate)s pmge:d(ﬁqubrmm diskr@iagiorn coasught (TB values
g&&f ein. [00731 Conpetition assays can be
use etern1ne whet her two anti bodies bind the

same epltope by recognizing identical or sterically
08 | ap pibg dvension pigwides antibpgieia moyomqm dugem: dd
mblFARRE fohe ql'o%aﬁpl%ks}aémﬂéﬁht*bo@iksaﬁlﬁmﬂ: I?t@oo@l?% th%t‘i) VéeOf
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art (see, e.g., Suresh et al., 1986, Methods in Enzymology 121:210). Traditionally, the
recombinant production of bispecific antibodies was based on the coexpression of two
immunoglobulin heavy chain-light chain pairs, with the two heavy chains having

different specificities (Millstein and Cuello, 1983, Nature 305, 537-539}.

[0076] According to one approach to making bispecific antibodies, antibody

variable domains with the desired binding specificities (antibody-antigen combining
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WD 2004/ 032868 PCT/ US2003/ 032080 [00741 One way of
determning binding affinity of antibodies to Al 3
peptide is by nmeasuring affinity of nonofunctional Fab
fragnents of the antibodies. To obtain nonofunction

Fab fr%%nents anti bodi es, for exanple, 1gG can be
P GHBHEO%i t h papain or expressed reconbiFASEY3/032080
Affinities of anti-Ali Fab fragments of nonocl ona

stgs) 4rb Bdidde irmalmmebtdiemlsmtrﬁeuhaibye@cmﬁsad‘ée Risias prefarably
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acro e |n ranges
ami arqertianpéagted ntosd stuyabéﬁ}@sta:cameme ah:s izﬁmzé}s fomapﬂnxﬁmm nits

#)smf Qf.e HGhA blof %re&ls%{%é %bﬁgffe%gdea@a%m 30m60 FS%%JenftSOf
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whwwmel rofiospif the theeegrolypiptide dhain$ esed bk od»nmummpm(ziae th

C : V%IHHS? l I?/m"&ggg‘ég?l %ﬂ% t@%%"eﬁtqhe %ng Sﬁquences%ergw‘i%(fﬁlh €

fy o e on OF “over
thﬂﬁﬂ pebypéptideschainBg-oEPexpubsiavecanviice thesrqﬂesamn ofianledshivo

L. dil
N L
parhgubse siendfidapee. 2 nin at 100 pL/nmin and d| ssoci ation
times of up to 30h min are allowed. The

[@oncent r ﬁ%@ﬁlﬁm‘ﬁéh i @15%5910 Bﬁtﬁ%@i’eﬂ& 0&8 0 ﬁlrnfn ned

by "ELI SA and/or el ectrop SIS usi'ng a
lr@%nawalawn gAYy ekalwéwqﬁr@f binding spegiicighin ommﬂ abybridy

nﬁ’fﬂﬁrﬁ oBiflih Heav @ﬁklﬂlﬂhg‘aham ?hlp ﬁ)@d&n?gsassgﬁﬁnglhh&lgg L@difesiy{ kon)

ISSOCIa lon rates are o

f*rﬁﬂlqr aife olhes agyoeetq rugiyrg, Wlﬂvém dramanoglbylindight chaimignui r
o B* Hival oG kpebibOhaRcuk, ﬂa@ﬁlf&&ﬁ 91@ separafeiof thékdAda t he

Aevaluatlon program Equi | r|un1d|SSOC|at|on
Fidle sompopndriyony, wivwaated mmweogi@huba Fheineqgmbigations. f Thison .

a;{p%&ﬁademﬂaea BMENT BV, %9@6&69@9&#&1&&&%&@”?@% Ic,

dimeric and nultivalent forms. For exanpl e,
nonocl.onal antj bodi es that have

peci fic anti
IS5 g Ao D e el oRen S e oA MRP RSy o
anfibédiegpmSalsoorithidtbe R6/RDEAHE thvbition gsﬁch @ntibaditd Haﬁwbe@;sused

losed h rel thho bIS ec
o BT S S e o M ied et LS Foientbe HAIBSH0. aafopsh ot
tra@tment dPBC infddtibM@ET aplicktda pibHca iy Nbe W@ 2090360 and WO

.t I the . reco ant production of
92@“@%’3&?*?5@8%53‘688?%&‘ rrig)Ba mafleusNg AR OBEieBh of
crbsainkibgmeihalg) Shible roemkivie @é’&ﬁﬂs Bnd tb(glhip?éé Rf whil RAdwrSin

VI Nng ITTerent

with fhe. t IS chai pns
' ‘h%i‘l*ééﬁ"iﬁ'%ﬁ‘ef‘?\gg’gy‘(‘a%%?@#‘ﬁ 4 % %fel 1 0, 1983, Nature 305,
537-539).
[0079] In certain embodiments, the immunoreactive molecule is an antibody

fragment. Various techniques have been developed for the production of antibody
fragments. These fragments can be derived via proteolytic digestion of intact
antibodies (see, e.g., Morimoto et al., 1992, J. Biochem. Biophys. Methods 24:107-117
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[ 00761 According to one approach to making bispecific

anti bodi es, antibody variable domains with the

desi red binding specificities (antibody-antigen

conbi ning 25 WD 2004/032868 PCTI US2003/ 032080 sites)
are fused to i munogl obulin constant domai n sequences.
WM BN preferably is with an i nmunogPEBUBIH0BSNY Y

chai n constant domain, conprising at |east part of the
ari Brgm,an @R, 1885) SGhide 2208 10,08 proliﬁcedl direptiyefyaédomtlintre hirav e

i_rst,heay hai n, c
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GChitt o [papate astenbdxgfitiesKzbdnmuleaie rie:cordiagid aAdtker approach,
d int host [ [
F PSS gl kP BB RN By Rl SRR ol
- mutual proportions of the three pol ypeptide fragnments
(90861 e b o dThemeneclonahastibads efbainvertiva @ beprovided it thedem of

@ﬁw :;clgﬂ 0 uction provide
y e éaglg%élnu yi e b?%E%?@tb%&}eﬂ%v\ﬂgv%%;pos& ble to

i nsert the coding sequences for two or all three
10884y pept The@ntibndy Hep may hﬁﬁ@%&ﬁﬁ‘r@@ﬁ%@?ﬂle@f@ﬂr%@h t he

eﬁfﬁ%ﬂﬁﬁb&avafon@acmh@g% ﬂymerfaefaj 156%{&113:3% mgen : 1d,N
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hydroxygethiesliulpss of g%mnamcr@w@m %.ae%wvbémetpﬂmvﬂxqcyiam one
mﬁ;ﬂi@ﬁ;@ﬁ@wsﬂe&ﬁze@? W&ﬁbﬁbl‘%@@@ﬁ@%&s@énﬂfo?e osed of a

hybrid_"immnogl obulin heavy chain with a first
liggsomesiipuaaictopRhpies; migioRmusions. mpnomiclys mdmamapsules),
orl INTRER SRR, 'Sﬂlclh@éﬁ{ﬂqu% d‘iscids&ﬂﬁ R%ﬁét&boﬁlapm&wngy[' di ng

a second bindi ng specificity) he other arm This
ciragriniSthyeition v Qe%ed afviack Pabilshlmﬁm@pt@bm hO90; agtht

REMAIIN, TH Scokte Yind PR3 lof PREmdc Pgod; E& Rk PhislishiRY, 9608! ©,
facilitates the separation o desired bispecific

Telgerenstithe sepmphalUnal theantibadn ave g1ap ivearpasate i gl yage receptor
m;gcapn@}khme antiBb (e%@c@rﬂlg%ﬁ &tib@dﬁﬁgﬁéﬂt quCHbeECEFU S5

Publ i cati an . 90, pu | i Shed March 3,
Pafenbys 67; %tferezsemlﬁ ipared here e e Ssalvags ipneptey m@inmo
epﬁ@eafcwmtbyn dpRbRa thed0 kdoRRGE BSIgGMoR et &Y. Wed NIk, t he

cope qf the inventiqgn. Such anti bodies have been used
Igtp of 'gﬁgélta s rppnaible ferinarresing the imviyo sevm Arlb e obihe BG U, S,
mélekrnt No. 4, 676, 980) and for treatnment of HIV

i nfection (PCT application publication Nos.

088 "ot T8y 4 Hlata PP D ARy R GRAGZR ocon uga
imenuodipedoinak i Ligosomtoinin@ttictantilody &€ pegardd byltidi@dagent s
o RS BB By NI L BT s O
82:3688; Hwang et al., 1980, Proc. Natl Acad. Sci. USA 77:4030; and U.S. Patent

"Nos. 4,485,045 and 4,544,545. Liposomes with enhanced circulation time are disclosed
inU.S. Patent No. 5,013,556. Particularly useful liposomes can be generated by the

reverse phase evaporation method with a lipid composition comprising

phosphatidylcholine, cholesterol and PEG-derivatized phosphatidylethanolamine (PEG-

PE). Liposomes are extruded through filters of defined pore size to yield liposomes
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’ nanqca%gagul es
apfibadies

100791 In certain enbodi ments, the imunoreactive

nol ecul e is an antibody fragnment. Various techniques
have been devel oped for the production of antibody
fragments. These fragnents can be derived via

proteol ytic digestion of intact antibodies (see,

VO gpo4/03p#6% | not 0 et al ., 1992, J. Bi ochem Herapieyx032080
Met hods 24:107-117 26 WO 2004/ 032868 PCT/ US2003/ 032080

WiktthBfesifd @RAmeter. dh additbB8b' FAGheRCE 12291y of tRY pritéRduced
directly by recqnmbinant host cells. For exanple, .
ipygonaa *rer%anﬂeﬂf@éo e Hpasemegias dreerbed ittt aly o)
@iRinl 2521286-2880 6 h BiBhifide iG@RInECkehiod.Or m F(ab' ) 2 fragnent s
(Carter et al., 1992, Bio/ Technology 10:163-167). In
her enbodi nent he F(ab:)2_is.formed using the
PO e TTRBEEPERsery Bo pieBd-rud Rty et ghai
(B¢ muRniyieof) fusion Ao domygising araﬂﬂbdnﬁrpgﬂipﬁ;nae?ﬁhz{ced Fv,
Fab .or E(ab’ fra ni.s.are isol.ated. direct from
PR TR APt an O GoBeel e st e
aap bthdyosdylified configuration efthé dimeeglotadin plokstildled in the form
of a pharmaceutical conposition, optionally together
PhdublioRofAlibdafs: [00811 The antibody al so may be
€ pe n m crocapsul es prepared, for exanple, by
coacervation techni ques or by interfacial

#hymer i Mongclpnal @ptipediesieaybe preparddwsinpipridomapictofs whlpase

 tRse dSiBLd V) KOhIE AE RIS, 95750RHul 95 /40T B TRbHRAGUhAL £)
ol %Fi rug

m crocapsul es, respectively), in colloi

refe; haesigr, enperappropratsyhogt Reinpll ie typickliyimawniesd, withb uni n

WG ABRAIEK B ici Tt BSHRH d fofifee o 30 pRHHE {ipflaBiingA N
| es), " or_ i'n macroenul sions. lfc t echni ques

Pillspcgifically Rindiahe isvmusizipg sgenta déterpatively, theSci ences,

Im&yggin%i&%mﬁﬁmm;}{ o, gd. , Mack Publ | shi ng Co.,
Easton, PA, 1990; and Rem ngton, The Sci ence and

ctice.of Pharnmcy 20th Ed. Mack Publishing, 2000.
' {% i ncr egg"émt“ﬂ orgﬁa,nﬁl??ﬁﬁ%my Q?SPf’%mbqebVF?é"%lﬂ’W . one

nietyds| nﬁoxsmﬁqafg@g&ds:ama@&m{r[&ﬁ e,m@m.t bignghcr&.fasngmkt 0 |to )e

Into the. anti bo especi a .an ant| body fragnen as
mggenrl gRtPoRiEs ‘tSJ.‘Sgl%teS i Seqprosd geing conventiqna) procedyres, such Ag
atiading eli@iilitgeoﬁcteq)rdbei mt'h&ahpaagaﬂfsiﬁaﬁgastpgﬁﬁdanmigaﬁs f

epi.tope’ refers to.an_.epito of the Fc region, of an
efeginp B heaty 400 igh §hiins o 4 mopdglenal aniogis. Qgioe Pgiestd, Henat
DINA thayhp phsddiitte expesssidr et tem Sitigh akd then tRinMecved 186 hdRells

] ecul e. 1008 he anti bodi es

hal f-1ife of, the
suff . 6L it i PRl ook REAPBICHP) gl &
niyebinells hasio MBS thebwiRQFcIRSmeRAdeRIbEiNGotkin o dkthkih bedy are
’E’r egarfed b(1¥ ﬁet hl?gs . known |bn tge art, such as
SRIEYs o egogmalagttogics indhe regombingw dest cglis o Nat | . Acad.
Sci. USA
[0086] The DNA can be modified, for example, by covalently joining to the

immunoglobulin coding sequence all or part of the coding sequence for a non-
immunoglobulin polypeptide. In that manner, "chimeric" or "hybrid" antibodies are
prepared that have the binding specificity of a monoclonal antibody disclosed herein.
Typically such nen-immunoglobulin polypeptides are substituted for the constant
domains of an antibody of the invention, or they are substitated for the variable

domains of one antigen-combining site of an antibody of the invention to create a
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-82: 3688; Hwang et al., 1980, Proc. Natl Acad. Sci. USA
77:4030; and U.S. Patent Nos. 4,485,045 and
4,544,545, Liposones with enhanced circulation tine
are disclosed in U S Patent No. 5,013, 556.
Particularly useful |iposones can be generated by the
WQPEYRBBsHhase evaporati on nmethod with a [HCEUY2003/032080
conposition conprising phosphatidyl choli ne,
Chitmediedﬁtamnodnum c&ﬁiﬁsﬂhg bhe/aitipene@mbining site having specificity

S d.let P PE). Liposone
QIR RAR Pers bOROBr D bl BEPRPE NG Lo0E i of o
s}ieicilﬁds)(fneesdxﬂ‘&edt\@at%%4/ 032868 PCT/ US2003/ 032080 with
the desired dianeter. In addition, Fab' fragnents of

dogR ant i Jp%qxveg{,%taﬂg e&%ﬁg&% huﬁl&gﬁﬁtaﬁt%dlgsaﬁ‘hg%ﬁl. T

conj ugated to t mes as descri be
angibodigsadipn elipit aiest effecis:'ne part Q% 7o Ri@eeridB 8f anvinguee reipsnsk f | de
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09881 | s, ol therfy@lﬂtbrmﬂt(b@hweﬂ hlatbt)@l@s,th@&}mon@nwﬂ?e pr oduce

a t he synt hesi
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This type of modnf catlon 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.

[0089] A number of "humanized" antibody molecules comprising an antigen-
binding site derived from a non-human immunoglobulin have been described, including
chimeric antibodies having rodent V regions and their associated complementarity

determining regions (CDRs) fused to human constant domains. See, for example,
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[ 00861 The DNA can be nodified, for exanple, by
covalently joining to the inmunogl obulin coding
sequence all or part of the codi ng sequence for a non-
i mmunogl obul i n pol ypeptide. In that manner, "chineric"
or "hybrid" antibodies are prepared that have the
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techinology amenXénomayse I'f frone Wogednixy lagi (Brembg, C)end HoMAYG- t he

L1 i act.ual humani zi ng
Mﬁ%%%g@%ﬁ%g?ggfﬁ%%i%%%ﬁ%§&gﬁguﬁgﬁm%ﬁg transfection and
ression of the humani zed anti body. For exanple, the

ex
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digﬁg?eg%%ygﬁ @@}fo%&&hﬂaﬁl.é.%@?e%g._s',sraﬁfh'ﬁes%ﬁﬁﬂeﬂse if the

i is used in clinical trials and tfeatnents in
5, Rarfbhand 6365150 ad Viniengs kb, AnpuSRev. Ipareaht1 248545551999, 867

Aléﬂﬁﬁéﬂﬁﬁﬁ p@a%g display technology (McCafferty et al., Nature 348:552-553
(1990)) can be used to produce human antibodies and antibody fragments in vitro, from
immunoglobulin variable (V) domain gene repertoires from unimmunized donors.
According to this technique, antibody V domain genes are cloned in-frame into either a
major or minor coat protein gene of a filamentous bacteriophage, such as M13 or fd,
and displayed as functional antibody fragments on the surface of the phage particle.
Because the filamentous particle contains a single-stranded DNA copy of the phage |
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100881 In the reconbi nant humani zed anti bodi es, the
Fcy portion can be nodified to avoid interaction with
Fcy receptor and the conpl enment i mmune system This
type of nodification was designed by Dr. Mke O ark
fromthe Departnent of Pathology at Canbridge
Wit y, and techni ques for preparati AETER2083681430
anti bodies are described in WD 99/58572, published
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According to this method, which is also referred to as “epitope imprinting”, the heavy

6r light chain V domain gene of rodent antibodies obtained by phage display technique

is replaced with a repertoire of human V domain genes, creating rodent-human

chimeras. Selection on antige.n' results in isolation of human variable regions capable of
restoring a functional antigen-binding site, i.e., the epitope governs (imprints) the

choice of partner. When the process is repeated in order to replace the remaining rodent

'V domain, a human antibody js obtained (see PCT patent application PCT WO
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technol ogy are Xenonouse TM from Abgeni x, Inc.
(Frenont, CA) and HuMAb- Mouse(r) and TC MouseTM from
Medarex, Inc. (Princeton, NJ). [0091] In another

al ter native, antibodies may be nade reconbi nant I y by

V&E di spl ay technol ogy. See, for exanple,

108412%%s. 5, 565, 332; 5,580, 717; 5, 733 WI@S?&W@MW

6, 265, 150; and Wnter et al., Annu. Rev. | nmunol.
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al Nat.ure,348: 5 553
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e W IKRAIGh akr, | 1 brary of V genes derived fromthe
spl eens of inmmunized nmice. A repertoi re of V genes

'zed hunan be gonstructed and
£ i : PR ARG 2ens (i ncl udi ng
sel f-anti gens) can be |solated essentially follow ng
(0B t eclilm ioneeSonciiss pmwidesd)ohrpeﬂ\iﬁﬁslcemprﬁing an dminb/did Bi ol .

s S oS irouct i b e st el B e
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ﬁ%}é}!&%&}%{@%ﬁgsyf%g%d;hem‘n Ifr{ ﬁgme em%odnhen% 816 po ype{a‘t?de

comprises one or more of the light chain and/or heavy chain variable regions of the

monoclonal antibody. In some embodiments, the polypeptide comprises one or more
{one, two, three, four, five, or six) of the light chain and/or heavy chain CDRs of the
monoclonal ‘antibody. In some embodiments, the polypeptide comprises three CDRs of
- the light chain and/or heavy chain of the monoclonal antibody. In some embodiments,
the polypeptide comprises an amino acid sequence of the monoclonal antibody that has
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method, the affinity of "primary" human anti bodies
obt ai ned by phage di splay can be inproved by
sequentially replacing the heavy and light chain V
region genes with repertoires of naturally occurring
variants (repertoires) of V domain genes obtained from
I i%RHI% ed donors. This techni que al | owPCI{HE2003/032080
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[0097] A useful method for identification of certain residues or regions of the

antibody that are preferred locations for mutagenesis is called "alanine scanning
mutagenesis," and is described by Cunningham and Welis, 1989, Science, 244:1081-
1085. A residue or group of farget residues is identified (e.g., charged residues such as
arg, asp, his, lys, and ghs) and replaced by a neutral or negatively charged amino acid

(most preferably alanine or polyalanine) to affect the interaction of the amino acids with
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using various linkers is described in Kortt et al.
1997, Protein Engineering, 10:423-433. A variety of
techni ques for the reconbi nant production and
mani pul ati on of anti bodies are well known in the art.
Vari ant and Modi fied | mmunoreactive Pol ypepti des and
n4AEcEs [ 00941 The invention al so proMCI8s2003/632080
pol ypepti des conprising an am no acid sequence of the
aﬁt[’g‘eﬁ Engk@ﬁmﬁtf acid16catiéhy @éthdnSbating gtﬁhmﬁﬂ sﬁmﬁi‘)ﬁ;ﬁl@ kenal

nti bo av n1no cid sequence s in

gans el g e %by igpod bR1 WFararighs P‘b?fg?f the Shes™

of)xubsiiumeﬁi Diyustvidle hﬁbitd fdﬁﬁﬁocﬁiﬁﬁg ghadifchc@iAlquédst variation is
are

ggunor& tlve@ ypepti des d scrlbeg her ei

N e ALY 55 PR bf PrefeiamisdEi t i ons,

ei&mp&, toaﬁﬂyzem&tﬂaﬁ"&ﬁlaﬁe SEL ﬂnhl@tﬂ)nhﬁﬁ Sivéh sitd AR s@éﬁhﬁi@@rpt i des
gve one or, m)ng ‘E}B di.ng properéll es cri bed

"HHEFR I AETRYS 1F RO ‘6"r‘Féi a E‘Eﬁe hreferor regicsnd the EFWS e or

atidody A ahitd drosfddenediforiitdegnraketitpperti es descri bed
herein. I n sone enbodi nents, the pol ypeptide

[(nggpr I Segm? acig s€ rllgnrcgmgef tn?}egllcﬂudtght Chackn and/ ?Bﬁ ﬁvy

n varrapl & PEgTeheEY
ﬂsmnsa@ﬂmd length fiom ohénesighelty peyieptities ammpﬁng_s:emncmﬂa)ro r

three,. four, five, or,..SiXx). of .the
bR Aot sl iR sl of i %ﬂﬂﬁﬁs%m%%%u onal
reaxduasbﬁxh]npids nf souinal ewdstiehs imelndsan aintilﬁadp ozlny a:emtérﬁelal

IR r&fite hIhE St o ah Afiond B8 0RO iR el
thie lngribpdyt xyqﬂe:pila iokdude dns]ﬁrstoe esthaN- and- mﬁnmms o e adtibe e aﬁf

t he nmono 2004/ 032868
olss CRORGaPRL R R B BB o0 cat 5
conti guous am no aci ds of a sequence of t he nonocl onal
- [o4li bodySubatitutionyaran® hevsrat legptiongsminsiand reisinei thmmbt)éast
mBRAN rerhv AR 4 BHAUR rRALNRrcALd % pe. T eesggsfofg}a
abou tl guous

cont | guous am no acl ds, at Feast
ingprestfor subitigional mujageness inchits tite hypervasiable teious bitRno

alRFkiOR arcBiso! c@ﬁéﬁplﬁ&p lﬁo?éga%%@%sgﬁg&ﬁ %M A4 l;qe?' 1

wherei n at | east amno aclidas are 1trom a

‘”‘*iarf“‘f’dma@ng efg prsferres subsitinnsii ol bush abstibtior ot in kebaoge
LR ity, ﬂleem&eaabamtsl Jh@r%'eé’ Beﬂoﬁurfa&:ﬁ R @mbibght chain

f the nmonoclonal antib éﬁ,bax n anot her enbodi nent,
(0}

subﬁ@tl\? "iighable I, g éﬁth¢rsiescr1 Wereferenpaliogmil agifl e
R Ofdy R Rhtrod@idl hlAprodulls SRQEd¥er enbodi ment, the 5 (or

more) -conti guous am no acids are froma
TR ICORBRM Alve BibsAfiigRsM Ni Ng region (CDR) of the

—nonoclonal_aniibody ] 0095] A polypeptide "variant,
Ayiginab Besiduec | n Proferred Sybstifpfanss i HExemplarydfubstitntionsrlom  a
ol A o0t ons PG/ or S nbart i GABIFENE,

Arg (R) Lys Lys; Gln; Asn

Asn (N) Gln Gln; His; Asp, Lys; Arg
Asp (D) Glu Glu; Asn

Cys (O) Ser Ser; Ala

Gln (Q) Asn ' Asn; Glu

Glu (E) Asp Asp; Gln
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that the inmmnoreactivity of the pol ypeptide is not
substantially dimnished. In other words, the ability
of a variant to specifically bind anti gen nay be
enhanced or unchanged, relative to the native protein,
or be di m ni shed by | ess than 50% and preferably
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a..u,iw thatr—are—pret-erred—to¢at+ons "‘"hﬂ..mugme& S
is ¢ W@d "allani ne scahning mit ageneg‘f'r’;ij and ijs
| descryrbwd by [Cunni nghmaen and Vel |'s, ThORR; THeMeeNCH,

2441081 1085 ..A re&-due—ex-—g@up—gf—i-a;ﬁet—u-esi dues
is iYRADIfied (e.g., eharged resteles Mediea 4y g,

asp, his, lyg, and gl u) and repl acedNbyen@ndreut ral or

al anine or polyalanine) to affect the interaction of

ani aci d h .33, 2004/ 032868
w&@il USs2 ?tﬁ@?{%@‘# i b“ﬂ*?ﬁi?gprﬁl’ﬁ“ﬁé ofthe gntibody 255 ons
odmfmm}seu batdlegng MBﬁi"tdthﬁbahat gigfasdidnifichdtly ik Deik bfect on
o oy 3P o bt
fostiamplefast gl&et or hEli¢s], commﬂaﬁoﬁ, tb; ﬂﬁlchaege‘@uzydrmwa@?m ) an
Ci se term.ne t he
el B el S 1 Frebles b S dnding NGy gremmng

refifvesiat aividedined. gréups basemrmhﬁon §1ab-@aﬁlpmem§da e
performance of a nmutation at a given site, ala
scafin Hydrophobicr MertbocmayMengN¥sl| keu| Be;conduct ed at t he

tar d the expressed antibody
var &zhlte%uag&g@’@pl@e%&&nf S-Fr ‘the desired activity. [0098]
Am (3 AadicdAseGlrence i nsertions include am no- and/ or
car ter | ons ranging in | ength from one
resf‘ﬁﬁﬂ‘f &S%or&glziésp”sd ¥ contai ning a hundred or

(5) Residues that influence chain orientation: Gly, Pro; and

{6) Aromatic: Trp, Tyr, Phe.

j0101] Non-conservative substitutions are made by exchangmg a member of

‘one of these classes for another class.
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nore residues, as well as intrasequence insertions of
single or multiple amno acid residues. Exanples of
term nal insertions include an antibody with an

N-term nal nethionyl residue or the antibody fused to
an epltoge tag. O her insertional variants of the
YR’ ol ecul e i ncl ude the fusion to tAGE/USRIOHAB2080
C-termnus of the antibody of an enzyne or a

BY2Y pept iAde cwteﬁr@hesmucncelawels'edihmamtahlingltlmireﬁpelri fe of the
c%ﬁl[toh)paggly of ﬂ[e%gtga §H)SI§£@) be%lisﬁtutex %%rlxe ari]lg %vxtg v qne 6%?] 1n@3rove

one amno acld resi
theguisab stehidityaf the frfobecela endrpees/erd a@mﬂsmm—mhngn Comnarsgiace.

c?&&n@doh@(?ln%g bdh %gn‘:t%%an{ﬂ%td Eoel% rot'é)%ﬁ s%'ﬁ’ E]IPt r,]cu'la(r)lprslallt FR

mut agene i nc erva
Véﬁteéhmm@d}sman mt@bdydragmmtewp lapdndty.fra@oeser vat i ve

substitutions are shown |n Tabl e | under the heading
ofos] pr ef arfedustbstitditl RBSsubsthliond SRiagURRATeL Ut T Ons
[r esul t |n}{31 cuange In S §|"ncatlll0 actfv":{?f/b, *then nore

sybpHREANE o merpy b)@g@snab&ém rmh!ea:pfa exentphtibogy. Generally,
M@ﬁfhﬁlé %faﬂ;&?seie'cﬁd R Blrer devellpm I@lg wilt Patvg fh rg\gﬁ %foiog%g

below rn reference to am no asses
Propetiesrelatig t%‘hﬁpaﬁ%a'ﬁ\b@dymwlsm@emteﬁabl e 1:
Conservative Substitutions Oiginal Residue Preferred

1oamb1st it UMoafpSefdr_:?éﬁ aﬂaIaacrbysa@m.emaeméénmaﬁeé\kgdeef%ed\/g ]

“@39’5 '%fﬁg P“"Alé}ﬂ?d N_°y§nbw8g¥99ﬂs %hismﬂn@%ése?rﬁpnsggé %y@n (O

t63EBindhe domAih Airectddat thé&dargPErolABR; ankftktor@omaih RividSR ASP:
' 4 \WO 2004/ 032868 PCT/ U52003/ 032080 G&/ (G Aa
o

G n V—ﬁ
amfng ag! sequqnge sepstaniidlly: hompigeoup {peall onpagt of p censtantdomaiy ot%s u;
hvadn unMﬁhoglchlﬂ} heﬁfjﬂham NrHebamGhoaRs A Uap(iﬂ-lé oflHirling the

Nor | euc Ile;, Vval, Net; Ala; Phe Lys (K) Arg Arg;

ef,mol w1ihout tnggermg significant complement dependént lysis, or cell-

mediated destruction of the target. Preferably, the effector domain is capable of
specifically binding FcRn and/or FeyRIIb. These are typically based on chimeric
domains derived from two or more human immunoglobulin heavy chain Cy2 domains.
Antibodies modified in this manner are preferred for use in chronic antibody therapy, to

avoid inflammatory and other adverse reactions to conventional antibody therapy.

[0165] Glycosylation variants of antibodies are variants in which the glycosylation
pattern of an antibody is altered. “Altering” means deleting one or more carbohydrate
moieties found in the antibody, adding one or mote carbohydrate moieties to the antibody,
changing the composition of glycosylation (glycosylation pattern), the extent of
glycosylation, etc. Glycosylation vatiants may, for example, be L:Jrepared by removing,
changing and/or adding one or mote glycosylation sites in the nucleic acid sequence

encoding the antibody.

[0106] Antbodies aze glycosylated at conserved positions in their constant regions
{Jetferis and Lund, 1997, Chem. Immunol. 65:111-128; Wright and Morrison, 1997,
TibTECH 15:26-32). The oligosacchatide side chains of the immunoglobulins affect the
protein’s function (Boyd et al., 1996, Mol. Immunol, 32:1311-1318; Wittwe and Howard,
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Met Leu Leu; Phe; Ile Phe (F) Tyr Leu; Val; Ile;

Ala;(%r Pro (P) Ala Ala Ser(S) Thr Thr Thr (T) Ser
Ser Tip (W Tyr Tyr; Phe Tyr (Y) Phe Trp; Phe; Thr;

Ser Val (V) Leu lie; Leu; Met; Phe; ﬁla;b_ II\IorI eu|C| ne
0100] Substantial nodifications in the biologica

P HEPHEs of the antibody are acconpl i SHFEESH3/032080

j itutions that differ significantly in
PRLERbr? 2H 5 ebitas e irmprerokegenionsemerstariony dehe

o o B g bhe. lf kel oN,
fuiwnsniade ottt 6, g i i iy

l. .a eet or

{18k SE AT B PR Apd gueT Byard hes MIocure Gpa. { he
Bigtege1408141@, Oligosacethridel @it Kerf 1o Bt Siv8 ol600BloRkin to
NatvLally gegurrin .ﬁresi dues are divided i nft o_bg[ﬁoups
bas e‘g on  conmoR S PERIERAFHIB o @gcosyfapgn of antibodies
hag deodhednotooed iNeffécertiboy;depdalient dlhdar c¥abxicibeancd) & (2)

ut,r 8 rophilic: Cys, Ser, Thr; 21? Acidic: Asp,
e e aI’(aéf_)[ é%%l » tetracpclinggegilatadjegprestionof B N-( 5) Resi dues
acdviglocbaafaloylens Bracd 1ol (Gnvnb,%rf}tgass}leﬁsfe&ie)éataiﬁ’zfir%i foldAfbn of 6)

ITRE] Cox T Tyr, Phe. 101] Non-conservative
ARG SiBeend ) e g oms MR oG o KO Reinset B9, one
Nefrurt Bieweh. 1136985 for another class. 35 WD 2004/ 032868
PCTI'US2003/ 032080 [0102] Any cysteine ;e3| dtj.e notf
' | ved 4 intaining the.proper...c ormation o
e ant 1 oy Ried s Phuiboites i ipisalie bt Mmkeslon S ke N ¢
lighed Fofess totths ajtrebnent ef the bagbobydragtarhdistproshadiielchdiyofaf t he

errant .cro9ss-|inki ng..
e 0 AL P o s e
theepning gehere s 40 pininy ecid txcepspraliie] ard tre rep@ﬁﬁbrcsaq‘aﬁdeyfmf: wher e
j i [ r,agnent. such, as .an Ev
e i s Ao o IR UL IS B e
PETBSA Eithes Wb ihspe W@Pchﬁf‘l“Ffﬁm ypaypeptide creates a potential

glycosylation site. O-linked glycosylation refers to the attachment of one of the sugars N-
acetylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly serine ot

threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.

[0108] Addition of glycosylation sites to the antibody is conveniently
accomplished by altering the amino acid sequence such that it contains one or more of the
above-described tripeptide sequences (for N-linked glycosylation sites). The alteration may
also be made by the addition of, or substitution by, one ot mote setine or threonine

residues to the sequence of the original antibody (for O-linked glycosylation sites).

[0109] Nucleic acid molecules encoding amino acid sequence vatiants of the
antibody can be prepared by a variety of methods known in the art. These methods
include, but are not limited to, isolation from a natural source (in the case of naturally
occurring amino acid sequence vadants) or preparation by oligonucleotide-mediated (or
site-directed) mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier

prepared variant or a non-variant version of the antibody.
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substituting one or nore hypervariable regi on residues
of a parent antibody. Generally, the resulting
variant (s) selected for further devel opnent will have
i mproved bi ol ogical properties relative to the parent
anti body fromwhich it is generated. [0104] Most

P AOUPREY are anti bodies that have been rRSAUSIOEH3AI0
described in WD 99/58572, published Novenber 18,

[0B9D. Théde g]&mtyihbmdgia&&n ebamiirddeemaﬁ afto Bélfieded Othout drerihg

tpnlf IFS!: {}E}Ig 913:5'&%11& 5€ ugan\%/ I ng YCOﬂ auon erﬁe] acg:genas ogne q{ie}g)ﬁt cgll usv::c{1 to
exprkrs thmatibafl. ySidve e Icqiigxpa gsetl 63: a:kplresmn qﬁ &ltct)mlﬂffana const ant

| These
TR OnT ot QR UL BR L DR Pl PRD)
th alm@ﬁmbuqﬂrnawfuthﬁgn@qo@m dp bvaqarpectré (prl egrem etelle wﬁ,d ent
Hil Chem. B5.968lobry). Medi at ed destruction of the target.
Preferably, the effector domain is capable of
eC|f|caI b|nd|n FcRn and/or FcyRI|Ib. These are
i?’:))‘bl cal | y ’éltod'i*ﬁ pirerat hpst celly Sgtersiiat ¢feptsheatylitonm t wo

dﬁﬁng*%&bﬁlm{édﬁcHMQﬂibQ@wuidth&@Mﬂﬂ nfoR@bRaEmdRnRI NS.

Anti bodies nodified in this manner are referred f or
HEE® G PERT L i PHBRF P ey nd the keq Veays methods bave

bledaf phrHRER t dli¥r 1Sl Oy R pREVEICRiBvell 85 aﬂﬁh&s%fgam
g‘g‘i\éeml nal anti bod therapy [01051 d ycaosylation
BB EeTs s SRR RS cpE “-%YP“F%I‘H‘f‘%’ei‘ 11 oligoracrhatidse

pgidyﬁﬁﬁw St heht N@aaacme,m 5510261 220 5.2 13009, Gﬁccﬁ}h&ﬁﬁ @€
ans letin e or re, carbo
et U AR d5e e BAFEPDen 1 <
exampbmhy@lmdb@rcﬁmhsem (Eﬁdot}d)) heldaibh |ﬂb@dymbmdhhﬁuagdem@nbhe
_ sit.ion osyl ation cos ttern),
PRI i BRAPY oo RN bR Sl TR M Rl hale P
ancbirhilanteshniyags arefos kewamphest. be prepared by renovi ng,
changi ng and/ or addi ng one or nore glycosylation sites

(1921t he n@&l}ﬁb&eﬁﬁa Qo&ﬁgyﬂ‘g%% ﬁﬁélﬁeg) Qn& NShARL g%ﬁy

[ 0106] Antibodi es are gl ycosyl ate conserve
estrfithej perian that cpﬁemslan@elhﬂ Besttringlaionlis due(c@ ehrfséer pigheand

P’-ll\e/)b%?{rj ;Tél% n&ﬁxpgtﬁ@ﬁﬂﬁ a_ll_sll) gyl_léﬂ 1e5d§g% ]g:ﬁ(lr o g&e{ sWuErg:b for @a@éjof

ST Ero e Frnlensfenon eFAr FRYPGIE (6. pwﬁbgr Otsthansss
biadiih@ettthe Jofpeplab € dlid &pg&n @k @amﬁlBQ?_sgyﬂm@tmy 8996, Mol .

ImTunI. 32: 13 ttwe and
oY 2%%’5“‘15@?]{‘7][‘&%%6?}0@32080 1990, Bi ochem
29 4175 4180) and the intranol ecular interaction

[B83lween Potidos aniotief vatiings ha@hglﬁﬁ@rtlﬁh g 100hiRH 2R ind
ffect t onf.gr mat i o resent :

sPre I S0 1 o SR G ptoar
cﬁequeswalrhr,imtnm thosesdi prdaary Wik @ teenel. Mgm{p]e 806,

p(%) u%nstma | anthes?ec? %Sglg hdé' o? th% gc?nuﬂ'éli:cﬁx avaﬂalbg A% E h ar I des

'S0 T serve t 1ven-gr §eoproten

techmqucs such as the Merrifield sohd—phasc synthesls method, where amino aads are

sequentially added to a growing amino acid chain. See Metrifield, J. Am. Chem. Soc.

85:2149-2146, 1963. Equipment for automated synthesis of polypeptides is commercially

available from suppliers such as Petkin Fimer/Applied BioSystems Division (Foster City,

CA), and may be operated according to the manufacturer's instructions.
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certain nol ecul es based upon specific recognition
structures. dycosylation of antibodies has also been
reported to affect antibody-dependent cell ul ar
cytotoxicity (ADCC). In particular, CHO cells with
tetracycline-regul ated expression of f3(1,4)-N

ViR P3¢ cosani nyl transferase |11 (GnTl | [PCT/U§2003/032080

gl ycosyl transferase catal yzing formati on of bisecting
[@i1d]NAC, \Rﬂﬁaeptﬁ:}aﬂt‘ah Bdsyhtﬁesb:ai/@: a IRpMirONI Rl / ARXGCH BiGdydtdthst Y

Bi ot ec 6 180) .
[%‘651%‘7?0‘%“ gées llz%r‘]lsm a df?g’éfu&i&? g%fljcgcal ly either
Behzoirpdobt, )N’ I@-t}&aﬂkéﬂlﬂtohhmmbmﬁ@d)ph&fpmtﬁ adti@atbhieA Gly-Cys-
of t r at e iety. to the side
(’%Ls;tec?.l%p&?ﬂgbe attacsf’letg trogﬁacl n%mgrpo?/tgté]im Sof IR egé/c%e fo pﬁ%‘ﬁ%’l a é;éegmod
obequerion indepara gnm@lﬂixe@tfacp.@r hbﬂiﬂmplar’pag:idneﬂéﬁvage of

tljie?: SRR 084 & %%A xﬁag%@wou sggkh% ﬁﬁlx“eﬁgdeaefol I ne,

recogni t 1 quences enz
W#aéﬂ%@@ceﬁﬁacﬁh@mmwy@waﬂ@mp@bﬁ (‘tﬂd 2t4%p After

RIPFERLBES %ﬁeg Sl géaapﬁma l?.emmo,{e BRGEL Qe OfdDET

of fThese trip ences I n ol ypept | & Creates
peptigtirclatt al then@P Hieselyed 1 'ﬁl‘VPfe‘TFOS"P‘E"@g 0. @fo |tmﬂwk:@e|:euc acid (TFA)

o&H 1yopREk 8Lid Q) lmza@a@bm shE:Ah RPN, ﬁ&e&%?o*’}%feo%he

sugars N- ace 'g?l act osam ne, al acto or xylose to
aegtoRirly & 24 In Vi foag @u@é*mm@ndm Following

1 Qﬁhﬁﬁﬁh t BRUGH, t§e EHe OV CharRRAN using cle
e L -

V%%‘iflnéi’fﬁsﬁ??“g‘flfbé’é‘“‘ﬁy%“&ﬁﬁab’ﬁﬂy is conveniently
acconplished by altering the am no acid sequence such
FudivmiProtéincont ai ns one or nore of the above-descri bed
tripeptide sequences (for N-linked glycosylation

[Ogd%es) .'ipl?méa e f t;s) r&l%e&t% eﬁgé)e §a il%smn %&em %t domBrises

ition of, or su nmore Serine or
mukiple prlypaptidey se disctibed haran, bhiaatsemueﬂ@ele@f onk pelypeptidgianal

dAMLEPRAY, Lofi OF mgﬂtmbgs 9 VG éaai Al dcgfm 20a QL 09]

Nucl ei ¢ acid ['ecul enco Ing amno add sequence
varlants of the antibody can be prepared by a variety
[03£6] et hodl &esien Bakkres Part fieexaprle, sereastn impppriegical fisios| ude,

pltts b@aﬁmm@h thé prbtifsh Jf@hclbé‘éh%%&soﬁeiﬁﬁm Bl PR LYo Rds

sourc in the case of natura occurring amno acid
rcgcgala é u%ls i Agsrfpg!;er&canw}e ?%H&G?Fr Blﬁ.y S€rve as an eXpIESSlOIl
elmhdcgoaamhgﬁtek;demgaﬂé @s@d afHigther y&idg Braélihe 8@ f)ombinant

nmut agenesi nuta and cassette nutagenesis
PP S st PR G 0 BT R ARGl MRSy
enh@fcBi GioDparinbre @dhéd el parrdh n\AQ)QQQ&é%ZBﬁ&mrease the

003/ 032 110 cosyl atj.on ttern of

S‘f% 5050 Berhdy Tt 'gepfg?%? AR o he
ammdsmmylﬁglmmm¢ﬁwmmﬂmmﬁeqdeh@ﬁmmﬁhygﬂ&mm&mm&n | argel y
pgﬁgggbjym%gxq§ host cell used to express the

nce the cell type used for expression of

r econmbi nant ‘
10117] Fusion proteins may generally be prepared using standard techniques,

including chemical cpﬁjugation. Prefetably, a fusion protein is exptessed as a recombinant
protein, allowing the production of increased levels, relative to a non-fused protein, in an
expression system. Briefly, DNA sequences encoding the polypeptide components may be

assembled separately, and ligated into an appropriate expression vector. The 3' end of the
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gl ycoproteins, e.g. antibodies, as potenti al
therapeutics is rarely the native cell, variations in
the glycosylation pattern of the anti bodi es can be
expected (see, e.g. Hse et al.,1997, J. Biol. Chem
272: 9062 9070). [0111] In addition to the choice of
WOP3B s factors that affect gl ycosy| RGTBE200HEBHg
reconbi nant production of antibodies include growh
Rb8 eequaiescinepding pruitolypiRtide comparepis kzaidd iwith py without a peptide

HakeY, GSas et aBITGA Q’Hﬁéﬂ&' éddin ELC%&IS;‘%(;E%%S% e &:pn%o%en&(s%

Vari ous met hods have been ropose al ter
Uf 1PE ragfrecltims ol s e@erreristin@base it Pacpia radslatitneinto h gjagle

Fibfog PRt hat irdiirhs Ukl H?(go%m‘ﬂltaE@d:}JSi‘bG@l Bhp OB p%lg,gé gasi ng
certain enzynmes invol ved in oligosacchari 8

[@rlg](;uct | 8 étge Pat ent S. 047, 335; 5,510,261 and
2178, 299)PF V?ﬁ%ﬂ?‘ﬂ‘ﬁ?‘i"é‘ﬁ‘y Himplogesttp é"lPi“Fa’F)?t?ér%Stﬁfd the
sgbydoeiypdpadd cﬂ&p?r&ﬁlﬁ bjaedzenllzymae@tab Edéure afmaaadpcfl s he
ygoprotein, for. exanple using en ycosli dase H
ﬁ?‘% Rﬁ—ffconiiaﬁ)} 2 & Woﬁ‘imp@ e SF%‘&?%%%E T FFEEeSel | can
ingerporgredug toi txaldion peeregh NGGSs@addtDreddiqhke Felb kdowa id e art.
ng.certain t ar.i des se
- SBLBEARAIAS Bt B e B R e e
alfigy th2flopPe ﬂqcﬂl@mmeutbé cqsrﬁgtmeuutm(@)l thsetir mb&tyga étlop{ mcoh&&yd er)
s end jofe the, ein t
SRS ookl b SRl Bicp B8 o i BP0 BPei s
and(Aribeleck ofifydiopleobicpyr dhaggedhresidiirethpahishp epttivdtd dff@yly@bﬁda be
SEORLHGREL. PARed SARTRL GIARL BEMED 0L, LY s LRIR "

synt esl purl tion or

Offist Yepenseiaemipeacids, sughab Yormmb )l may altode @redamibelinkli ndi ng
scd ﬁmw AnRR) ¥R @éahendg whith ﬂlaﬁﬁ’é ds&ﬂﬁ uﬁplg el as Fe@Lrs s&&g@rmé

(ﬁgﬁtldeﬁa con ate toa I MMunNo I'n Fc
d‘f‘%"@‘f aafa) o3} Gpeﬁor%ﬁé 18%5% eapheqt aly B:rchvﬂﬂsAm\Smr@m
852988261, 1983; BO PuienthQ) 1855 B9, RAdMS Pat@d%@qo «Qﬁsﬁ %@'T'hé/mfk@rwer

t han aboutrﬁ@%ﬁam no acids, may also ggnerat ed
SCGNFATHEY e drom 1 ja phoyt Qoélﬁﬁﬁlaaﬂﬁé%km% B RArepgss %Ih ose

" nd2keqtifed iwhed Pe St ahdl sdc&hdtpb%ﬁdes b @forC¥ AR K. terdth@Nmino

ol tlde si.zed using any of the
scRSHRRET Rt b witp PR e CERopiaTEns P eRETHHES, such

in@gertve l\/brrl field solid-phase synthesis nethod, where
am no acids are sequentially added to a gr oW ng am no

pd chahnsy rifield
[ogfé,i:] 2149- ?ﬁ%a,ég ib%gqunccs arrre%etmb]fy@?keg% m%%"e%“%y‘fﬁ"ﬁ“ém s
or@ﬁnsbgcpry]p@{arc@e@enicgts C’B;mmulatogﬂ ele;uentaxt&pohﬂﬁé for Expession of
| c g S
DRHARI B BGTDRR btk el GRRLhSGaR, SR OF>
codene &raeifed ¢ ﬁtné rpslatiorennd frenseriptien torjiqtony mﬂs oRApeseRS' MD
ﬂa@]@ﬂﬁ/ Q@&ﬁﬁ&c&ﬁ;g nkéi%&%lpé@%%rgh 114] Pol ypeptides can
n

be synthesi zed on a PerKki Appl i ed Bi osystens

[0120] Fusion proteins are also provided that comptise a polypeptide of the
present invention together with an unrelated immunogenic protein. Preferably the
immunogenic protein is capable of eliciting a memory response. Examples of such
proteins include tetanus, tuberculosis and hepatitis proteins (see, for example, Stoute et al,

- 1997, New Engl. ]. Med. 336:86-91).
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Di vi si on 430A peptide synthesizer using FMOC chem stry
with HPTU (O

Benzotriazol eN, N, N, N -tetranethyl uroni um

hexaf | uor ophosphate) activation. A @y-Cys- Ay

g %g,gseﬁ may be attached to the amino termnus of the
@ %#) o provide a nethod of conjugat iSm/USHPHHEPAY

to an i mMmmobilized surface, or |abeling of the peptide.
[@Péhv age Vjhio préfereg elpbcrd@e@tsf anamotipdrgsd fisign suppoy derivedy
hir2 o Ot g&tﬁam the Wand Rk VB GL BAVAIRILs FhohUr €

tr| | uor oacet i _ 7 _
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FO NSO D fsickutthe: s idREQRRE teﬁs&ﬁh ] CELA)«de and

HQ‘gﬂa%hlllzed prior to purification 8 reverse phase
tide g1 ra'édi‘iwéﬂfxqgfme%}{ efé%ﬂoaﬁé%ﬁ|ntcrqaqeéhe(eazs?ff1@n lechg
WELYH (EEEsﬂamdu&uﬂg&ts & exPRkiod %anﬁ&g T1R 1iglt WhiRnduRE ot | des.

Fol | qwi ophi l'i zati on he pure fractions, the
Pbﬂéﬁ?ﬁ“a"e%g’ﬁwgf BEN AP ST BB “31% o‘gtbgﬁ fystpn epaners inslofs g oy
sabdaedl pio;emmﬁﬂms VS ONS IR hinf nri;pfaw;r,aﬁenbmdnaﬁﬂ )]

one enbodi nents,

R 5515 T EEFSRuh e e T g maos

umdl tiple polypeptides as described herein, or that
conprl ses at | east one pol ypept| de as descrl bed

in a Addi tion fu31 on
par]tener sﬂgaélﬁtﬂ rem’ ?%T%ﬁlﬁ gl,&alfﬁmon arflmpar i}'ngr nay
khon se ¥l ooz pgecméer@é (pagderiblyra{hotnagi pation]. UST Idnis dqnmﬁt ner
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isolated if it is separated from some ot all of the coexisting materials in the natural system.

[0124] Preferably, such polypeptides are at least about 90% pure, more preferably

at Jeast about 95% pure and most preferably at least about 99% pure. A polynucleotide is
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immunoreactivity of the encoded polypeptide may generally be assessed as described

hesein. Variants preferably exhibit at least about 70% identity, more preferably at least
about 80% identity and most preferably at least about 90% identity to a ponnicheotide

sequence that encodes a native antibody or 2 portion thereof.
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usually 5 to 15 percent, or 10 to 12 percent, as compared to the rcference sequences (which

does not comprise additions or deletions) for optimal alignment of the two sequences.
The percentage is calculated by determining the number of pbsitions at which the identical
nucleic acid bases or amino acid residue occurs in both sequences to yield the number of
matched positions, dividing the number of matched positions by the total number of
positions in the reference sequence (i.e. the window size) and multiplying the results by

100 to yield the percentage of sequence identity.
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isolated if it is separated fromsone or all of the
coexisting materials in the natural system 10124]
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the nucleotide sequence of any native gene. Nonetheless, polynucleotides that vary due to-

differences in codon usage are specifically contemplated by the present invention. Further,
alleles of the genes comprising the polynucleotide sequences provided herein are within the
scope of the present invention. Alleles are endogenous genes that are altered as a result of

one ot mote mutations, such as deletions, additons and/or substitutions of auclectides.

The resulting mRNA and protein may, but need not, have an altered structure or function.
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i mmunor eactivity of the encoded pol ypepti de nmay
generally be assessed as described herein. Variants
preferably exhibit at |east about 70%identity, nore
preferably at |east about 80%identity and nost
preferably at |east about 90% identity to a
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{0138] Nucleic actd molecules having protein coding sequence may be obtained by

screening selected cDINA or genomic libraries, and, if necessary, using conventional primer
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conpari son wi ndow nmay conprise additions or deletions
(i.e. gaps) of 20 percent or less, wusually 5 to 15
percent, or 10 to 12 percent, as conpared to the
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' vectors, re;ﬁlcaan vectors, prgbe generathon vectors and scquencmg vectors. In general a

vector will contain an origin of replication functional in at least one organistm, convenient
testriction endonuclease sites and one or more selectable matkers. Other elements will

depend upon the desired use, and will be apparent to those of otdinary skill in the art.

[0142] Within certain embodiments, polynucleotides may be formulated so as to

permit entty into a cell of a mammal, and to permit expression therein. Such formulations.
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factors such as probe length and the like. [0134] It
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ogenous genes that are altered as’a res surfeo one
agpcigtesviusstrentiing psvacaniicd other pde Mietsi(og syiargebdivinispbns  and/ o r

TRURREs L0 lggfgartg e lng)quhdv%i.scors ack Q81 ERSH L %&9 {%ﬁﬁ

Qﬁmel n nay, need not, have an altered struct
infthpriett AGerovital vepior DEOWHIOSRBBB AT T 082Past 082002

sédchBle %ﬁrk&l?(% % e ﬁl@;‘idﬁ&u&gcﬂéﬁ&ﬁgn SARGARLS éng%tlﬂ bUes
(such as hybridization, ng@ I cation or dat abase
3

| tRSHULIARIEY, ¥shprracaso i cncpdrt 8 Eepndior glwer@roee% % gedficriaget be
ol ﬁga{daqhet@a@&ﬂgeaypeaﬁc Q‘aiééidg%¥algbeta&&mﬂls%%§n%aiﬁn own

in the art. encodi ng __an anti body may be obt ai ned

a?qu%%W‘BWMOWP&??OSCB?%ﬁ%‘I‘% if BAr¥ ssue expressing
anti body nmRNA. The anti body-encodi ng gene may al so be

[@a3]ai Ned Ckte® Bkl Fioidon therdpl it dlipodas m&)ﬂe@nl)llo@ﬁlmléﬁdx@ﬁt i de

t he Li brar,i es can be reened wt
PR BRI P R B SRORREEt babssa oy
bhs&ﬂ@ttetﬁaﬁnlﬁdmg Oi-B0vated asusions, d!&&ll@nﬁlﬁedttﬁicellldmﬂ lifoyorkda.eA

i,ntere or t r dedb dt.
PRRREL Rl e e | S B EhERE A T S APkt
atk arbiﬁcat sperflivaraesicle). Vidhe ploparasivn gtdabe cp’ Ism;h seENAjs well lowntve h
geahoratories, Inc.) and nouse kidney cDNA library
nouse ki dney 5'-stretch cDNA, Contech |aboratories,
I nc). Screenl ng the cDNA or genomic library with the
1C y be conducted using standard
procedures, such as those described in Sanbrook et
[ak4], Mol M@ﬁuﬂpm&gmﬁm&@p&w@wam i}muclNﬁ:WesYor k:
thCoI d. Spring Har bor ﬁ?oratory Press, 9
: Ai"f“e‘f’??&i‘)ﬁ 1370 PSRRI FosBrsitons tnee &%thﬁg
piBhicheiey cdifiokigon Baftiserh bﬁﬂb@ﬁy&ﬂ@t pleBAABANPBIKds@S andibio acids
CR Prinmer: A Laboratory

supra; Dieffenbach et al
2RlFRE AP P PGP NG Th L f5e ABPOR b &5 1995)
mbAbkREA aﬂwdyo ld 398 UBbRAR M EanSHAMABLEST SR ESHoR BorfFiscs

probes shoul d be suffjciently |ong and suff|C|entIy
3 afaﬁ'g Yt%wﬂ%fl@&y 19 40 paiops it FHETATRSAC e

2l 139 BP&L RPLLAE (SES 1D w B aDlofnel ea.bs‘dnﬁgmsms phahﬁh@zuu&ai
can be detected upon hybridization to DNA |
cqn?p@fnmnfompnses 2 monoclonal antibody that preferentlally bmds to an ep1tope tbat

-includes amino acids 36-40 of the AP peptide (SEQ ID NO:1). In some embodiments, the
* antibody binds to amino acids 28-40 of AP peptide (SEQ ID NO:1) with an affinity of
about 60 nM or less, about 30 nM or léss, ot about 3 nM or less. In some embodiments,
antibody preferentially binds to an epitope that includes amino acid 39 and/or 40 of the
AP peptide (SEQ ID NO:1) with an affinity of about 60 nM or less, about 30 oM or less,

or about 3 nM or less. In some embodiments, antibody preferentaily binds to an epitope
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bei ng screened. Methods of |abeling are well known in
the art, and include the use of radiolabels, such as
32P-1 abel ed ATP, biotinylation or enzyne | abeling.
Hybridi zati on conditions, including noderate
stringency and high stringency, are provided in
wantthwoawke et al ., supra. [01371 SequencedCrgsrneioploen
in such library screening nmethods can be conpared and

dfk R hntith LlahsLaoksp &%ﬂ%@p&d@@@@ﬂi@@@ﬁhﬂﬁﬂ ABHRGY of

avai l abl e in public databases such as GenBank or

An bl phous Upltberdes aatbapassor Ise daareebadmettt y

tHe@httRlilsHE HestdbEd AW REMSw gg;nﬁaamko%@&acqﬁtyl“@m alp),, Wi thin
defi ned regions of the nolecule or_ across the

24/ py AR enitsime eehedisiete tegrtedy eRstpetdrelh BEbthinsing Rt 2

nfoﬁ&%%ﬂﬁﬁnb@hyl GRPBR tlkésahxiﬂﬁ a6i@ FAQLneds SISt VGE@ID NUQQ rams,
vall QuUS, a

e oy orith syre
aﬂrv%lsﬁaar %pfemflem %ﬁﬂtaowf B@ES @@rﬂi‘f’gn 831‘-‘ w&&?
Iﬁ@ﬂid@xﬁ&ﬁhxﬁ@}é tgﬁnemcﬁlbmmomé mﬁec‘dpf E@Jﬁbﬁﬂﬁ%@:ﬂqﬁq IDDNA
enom_.c | prar.l1 es n | necess , n '
Nf?%ﬂewmhe&x wmwmmw%%w 6‘%‘2’8%%& RO 6,or
ﬂEGIB/gado‘ﬁaQﬁ)ﬁfoW&lﬁﬁed 1§ ¥ie@hisidora gersrgﬁd&dtmesAmmﬁ eRrcdthebed
| a r et a ra to et s an
et PP R B OB FTRARGR ~PaE HAFoh S e R
obﬁﬁ&mﬁeﬂmbﬁﬁd&hahﬁmﬁMb@d&kﬂhbm&@ﬁN&dmﬁ@&ﬁ&]
| eoti de vari ant e db
Pl S ot S gh TEbe S SRR L p e S  BERRIES O
p&ymlo@eﬂy Beepyble Eapier Fhampleaialsohpditiphagdinplosqphof der di t e
d d
preseﬁ{%veé?uon% gh%c%h oh@r otng dp% cgmnag Be &18@!% g%i' €

sequence nma eiln
mma de mpsfeged abhdiinguiahe cospediioasomprises at least two antibodies, a

sis
SPLLERAY 01l o3t LRI HATRERGSLE
dlmdmlkléewﬂesﬂfh‘ﬁ%%@fﬁ@émat ed by in vitro or in vivo .
transcription of DNA sequences encodi ng an anti body,

[0A45] PoOrth ?M&&I@Q&mﬁ&% G ebrtAbNA RE 0B orle St more of
incorporated into a vector with a suitable RNA

5 BPlyRTRIdssa dFdHERere: puch 1t hepolperside Rptppratediiti, Ay
n&@fﬂbbﬁﬂﬁe gayx he bg mﬁnﬁ\ﬂﬂlﬂraﬁjpﬁraQu&&I of eﬂggﬁ@ams known
| de as escr| er el N, addil ti
ot PRty 2 b PR T Bl aiaon e S g
vipbixpiion Spiehs. tm&ﬁerduh gene Hdivdpaiciohyspeptedl @ewndn yener at ed
fe t| n
sueféﬁ sy Rateog DFLCRERT BRGLPER BRI, o
1980 ehfangpcds h&dpkrlre)«p e@m:tod&te anlgic mﬂmpxesstoe Isstegps tdnein the
tran te h
neccslsasrlyn i C,‘gl s%:]%lengc% for [ yp ssl r%iﬁr aue%%%:l 3 a s Q)lcf): pforx])%:é)}eé grgle

teghigdoing signyd).i n vi vo. POSSIb|e nodlflcatlons i ncl ude,
but are not limted to, the addition of flanking

[osguencesy a%lcfem:d embodiment, the DNA may be introduced using a viral
expression system (e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may
involve the use of 2 non-pathogenic (defective), replication competent virus. Suitable
systems ate disclosed, for example, in Fisher-Hoch et al,, 1989, Proc. Natl. Acad. Sci. USA
86:317-321; Flexner et al., 1989, Ann. N. Y. Acad Sci. 569:86-103; Flexner et al., 1999,
Vaccine 8:17-21; US. Patent Nos. 4,603,112, 4,769,330, and 5,017,487, WO 89/01973;

U.S. Patent No. 4,777,127, GB 2,200,651; EP 0,345,242, WO 91/02805; Betkner-
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the 5° and/or 3' ends; the use of phosphorothioate or
2' Onethyl rather than phosphodi esterase |inkages in
t he backbone; and/or the inclusion of nontraditiona
bases such as inosine, queosine and wybut osi ne, as
wel |l as acetyl-, nethyl-, thio- and other nodified
Wwormssmes adeni ne, cytidine, guani ne, thym®rCHEsS®mes32080
uridine. [01411 Nucl eotide sequences can be joined to

ﬁot&ﬁ&q&i (vmfezmm rRoQéﬁ?ekcﬁ‘e@El' 891, sa&gqugﬁgﬁmgem |
or _exa e,

bl'i shed reconb a
b dheamds WAy TEE PN SIS, phOTLAIPLe:
SA0I1 MO8 Y01, @gﬁnarﬂ eﬂiﬂll, bﬂgi m.gc;ddmuggi&zs&as@%emct O;zgﬁ% ?t al,
o R B D e B BRI o gk Fpegion
sfs@s i@ aell 1oBwA e?gd;zg 6f orm@,b@mgemeﬁat’ma DNAEGyQkss ban g .
SRRt 5 enriplet DS e fispcszed Lo Hlabapd one

: re:negzahlbysmlezﬁ MY, Seikea £59: 169551(692 dhe ﬁpmke nﬂm}aaﬂldj)mwy lsites

| enent s
mcrela eg S puélﬁgpupono%t?]gm agabpg ad SeISnch are Qfga?ﬂ% 6ansported
igpgardint to those of ordinary skill in the art.

[0142] Wthin certain enbodi ments, polynucl eotides nmay

87 nfﬂg{ ”“gr/%geeﬂg SRaiS cabee 1BGH 1B nﬂos%‘ftorﬁ&éx};giﬂs%ﬁ u%ﬂ%% hay®t 2

permt expression t h
efﬂBbYFd firpth¢ mam@nmomwmm@wu@mf 0828l varyr e

d L e thoe UBRHiseh . £ o@zﬂ@d&%lf the E:‘é{em&%?mon% y be

scrl bed bel ow. Those of dinary s in the art

fotrplated, foptos epragnsate aanet ?féﬁ‘é’ﬂﬁﬁf"é"ﬁmﬂ}‘%ﬂf’s epgpladpicaly e

of:X REsQSiftk0h ol maacpaglamugae&eﬁeﬂdﬁbmbﬂeo@s dakihuscard |, and
any. sui t abl e met hod may be enpl oyed. For exanpl e a

*BIPAERG e d6t Paraterah ittt P%ﬁw?qﬁf%eca%w e
pYBEIbG compEh vﬁfir sdBbM, alEWBbl, 4 i1k #8Gr b Buffead@ROMI F US, adeno-

ssoci.at ed S, retrovir or ccinia ot her poXx
+P PSR s of e e e %?ft‘ﬁifafﬂ“’wgﬁww{é g s,

rﬂag&aﬁm GrEaiitd, xbgmBI\JA:chaaihQ ta&UﬁJ’beMﬁ;@&, plaS s fuRrove hdd nhgﬁmnt 0
ose of , ordina i n art. A.ret
BRI B Phiver b rRHSR P HE R gene
nfaplsocbe emplbyed bsarindriers Fa me@han@tceuuaal donpsitidie of e ptvedibe at i on
or..sel ecti nsd d{.Qr argeting
RS BBl bl SASRUERR B Bl UN e VLD T
%%%m@@%&iﬂa speC| fic target cell, to render the
vector target specific. Targeting nmay also be
[@ggomel i shed, éx&kgls als%%ﬂa QB/uffeQB(e Em%fféﬂ@éﬁhet 0

t hose of ordi he art. O her
of phorplta bultsred saf'lm) Cﬁlﬁelryélp@ﬂ&e B. Cgltﬁgqemge |S\df(§q>sa glidextrans),

nfaRMitoDprEhs, HbipRATS &%nm%!é&s%ﬁ%as SHED A% xIRES RERCUl e
corrpl exes, nanocapsul es, m crospheres, beads, and

agepts pugb axFESRAdorglpeinne, s & on guminpm brdrggdelsndfany | si ons,

phheeRtide® AlreshoeIp] c%ﬁ&iubxﬁ%f thapﬁlsehﬂ PRSABSy bé¥ormllRdas & ed
coI | oi dal system for use as a delivery vehicle in

gphilfzgic rRPPPIPy oIS de gnetns P eloTbin tiposgmms using well known
technology.

[0149] The compositions described heretn may be administered as patt of a
sustained release formulation (ie., a formulation such as a capsule or sponge that effects a

slow release of compound following administration). Such formulations may generally be
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an artificial nenbrane vesicle). The preparati on and
use of such systens is well known in the at.

Phar maceuti cal Conpositions [01441 The invention

provi des anti bodi es, pol ypepti des, and/or

pol ynucl eotides that are incorporated into
hamoamaserut i cal conpositions. I n sone enbodinmenexzshe
pharmaceuti cal conposition conprises an anti body that
pepek@stigivict kioyn bichdtef daamhinbeRe by Sor e:a&plé rffrecAPor

tide n sone .enhodi nen th
sebeceta%eoas &%ax%non or n%m%plaﬁrgﬁmn éahrlhf: Beanl&%l tar$e|r] sl§ 0 tame -release
fewbbdwrﬁmat @ptatnhepo}ym ncifapmmtmle@adle o€ Bt Odyl dispQstd GQINGakES €S
bod t hat pr rentially binds to an
e el B e A o S
%piepéfptuﬁmﬂi(lﬁm BN pre blonomnﬁle @Iﬁ)ﬂ@lah@bﬁ s, t he '

s t@% H}eL Pa@iy the Mé&n pr(ﬁrpies zbncl {:onstant err:lofactlve

at “‘preferenti‘a ope t hat
cpm@a@e@eammbana@mdé agige ab@upgrﬁndtcbrequd witbiph mem(.«sE@st D

fM&on cie&né n les]@%k J%ﬂkauont ag?gé%& F%Q:l\%d%ago%.s of t oan

am no adds 2 pepti de
relgapej afgl thy nggpre Oé'bﬁwdle@ltﬂm oratel ospreveptbdbut 30 nM or | ess,
or about 3 nMor less. In sone enbodi nents, antibody

méﬁeeﬁmup@]ghﬂadghmmoaso an epitope that incI udes ami no
acid 39 and/or 40 of the Ap peptide (SEQ ID NO 1)

h an fin bou 60. n or | ess, about 30 nM
IWPBII es ?{1 %"6%&{2“ <ptidesy Polprcledsifes Wb odi ment s,
pmstnacbmldgl cqaﬁ;mfsladsrs of uhah{rgm{m 6l Be dsed ia he@Pstfofafarhg WO

BT EREa oo A

agbciaiterd intiths alﬁ:f:ed Ao ﬁAPIBﬂpgaMoﬁ,roz hc&fiﬁulanab ofiAj gﬁ’a@udtj\éuaf as| €ss,

Ol‘. £SS odl
Lgi)%?’?%ggﬁ ré‘%’ B ras S 2‘a‘d”bove to do A6 mrsrﬁlg\{i\/n?fh& i fi cant
cempyssadmastering the immyinpdeachyei moleaﬂan@bbrdxeé\[mmg poljpaptiiesye
i h: bits
PR e of Dbl bosBlfadon i BREhCL: Vel ™) L2 o no
applifagons aerenesatcalshopsitions osz@wa@ems,adxmwxgm@ patent t he

an&BQﬁé tgrgill:-th%sle quyo ?gch%‘%egl G QEXIQIE Isu?ﬁe ant i body

desi gnat ed SAI. n sone e
cligyingereor tegueeiths tsla H*é*e‘éﬁF ETPEY: orrichy Be pespst pﬁbe {ieEQircding
bibkRerhjkal st caﬂr!/'op&ﬂ%lcﬁ:@ E?H:l’pkoﬁ«ls Bgthélaike% ifd qgmﬁ!ﬁ%%ﬁ@

sho I\IO4 or 6, t he nonocl ohal anti body
infeFoes E?é’athéﬁg“ta IRABFS m‘eﬁfﬁé‘n&i%lp@ﬁiﬁa#@amsw@ dpalisedps. dels. | n

theifatic apﬁlﬂ:mﬂt BRAHoitionk bﬁn@mﬁmmmn&ﬁtma QPRELA | ON
ucong%lgses a ga gntlgﬁ a humani zed or a chineric
SUSRRE ﬂ’a“éfhi Yegng ¢ dispaseimamongt suffisiantde e 8idt i bed
lehe[faeiany ax:tE’sh,&hd’@iﬁ@U:hi Sfahe d‘m@ﬂp@&&t}tchﬁﬁlsh:ﬁa@cr An8frONE Or

belﬁovmral) mgludmg 1ts cc?l#prlllca?lonasr;gd mteBmEeldjgtrg %L ologlcal phenotypes in

development of the disease.

[0151] The invention also provides a method of delaying development of 2 symptom
associated with Alzheimer’s disease in a subject comprising administering an effective dosage
of a pharmaceutical composition comprising an antibody (including polypeptides) or

polynucleotide of the invention to the subject. Symptoms associated with Alzheimer disease

50



physi ol ogi cal | y acceptabl e carder. Pharnmaceutica
conpositions within the scope of the present

i nvention may al so contain other conpounds that nmay be
bi ol ogically active or inactive. In a preferred
enbodi nent, the conposition conprises at |east two
vnrogstees, a first anti body directed agairnstoozizoae
adds 16-28 of A[ 3 peptide and a second anti body

igfilydess bws dotdgatehst abasrimadicad indgog8prdlc folviigamesnt,i de.

<£@Q£é&vﬁﬁaﬁﬁg%@&§%_%ﬁg%nggnaﬂg Liion can contain DNA

encoding o he po ypeptldes as descri bed

bove, such that the pol ypeptide is generated in situ.
NS2] 1ot e dhistinyeasion plprepreyides watgmb of iphibigegyr syyipteling tany  of

faenMadd FhdylQh Fﬂﬁe& M & EbjeSSinfihg lﬁmm@wuﬁ Qn te}?ée&v% a8k 8f 2

Pgrdlnary ski in the art,” inCluding nuclelc ac

YPpELtrlsAmEsstion phthe ipveptioate the sehiect Vi samle cokpdimenssi b

afhylSitl @BFues HITRI: OB B@PQLEG! | very techni ques are wel |
known |n the art, such as those described by Rol | and,

Rev. era Carrier Systens 15:143-
[ 13318 and Tﬁ“éf“é?”é‘ﬁ‘ééﬁo Pé‘?‘%éhm’ftﬁ‘?éif &} fgducing aploid plagues Wacl ei ¢
s@t@dcdcoﬂ)ppﬁ@&ﬁjnmﬁteﬁw efif Qi B pﬁzﬂﬁaeeﬁﬁ%ﬂ Wﬁ%n%e

F T NE T MR T AT

whxﬁeferred enbodi nent, the DNA may be introduced
using a viral expression system(e.g., vaccinia or
[Akker po VAL T or adenOV|ru may
i n@ol ve einﬁ%go% % ;O(r%lgn %sﬁhﬁké&ferﬁxfl%m(gé’efl &€ Wmdc
Pleist ine artiisrogpriyngdmiistiingss effeSmetcbkl:l oba pl&ytﬁztcemisal are
c&ﬁp%&haﬁ'&%e Lg‘gﬁtloﬁ)f@tﬁp ug]eils% h‘%”fh’?fﬁ% 01d Ia%u% '

Proc. . Acad. Sci.
ﬂfarnﬂlebr%g‘themctr\l Y. Acad Sci. 569: 86- 103 FI exner et

aL, 1990, Vaccine 8:17-21; U.S. Patent Nos.

15903, 112%is idve ovi e re su
[0458) Phi &z&%aﬁs i@DL tﬁonJJ d«ﬁa&ﬁ‘é@ﬁ%@@%&l@é B,

, Pat ent No. 7,127,
%ﬂ&ﬁﬂ%@? d/ ‘Eé‘i‘ﬁl!éﬂ%gr‘“‘%‘gdw zb@&msdzwsussue (such as brain),

arfdGabibidag QQ36IQ&3&%QOX1C&H&E%@RB bGHi&Sin B i kGsub2L brath 2R S
senfeld et  al Sci ence 252:431-434; Kolls et

st ‘”’“‘ com admspsgecing m?fl ctivedosciof aghsrmaqycal gampopitopgfghe
mKa&snEM&hdnaft al ., 1993, Proc. Natl. Acad. Sci. USA
90 11498-11502; Guzman et al., 1993, G rculation

2 838- n {.
1202 %ﬁeﬂ“’%e‘%ﬁ %‘3&@%‘“ ‘"duc{mrgcpé?l’%%’f"%ft"f %‘ sbﬁt 0
sqm:ﬂ;shgﬁ br esgledirect migsioe A sangle tlmebtbmtk)la ﬁmlﬁplE 6mé iitﬂt&eto@f
su%[eqvlr Hl@ﬁlkﬁe Sifeb.! d.nJJ.uQstxthogl %¥ Jso bk be ne nﬁ anullgrayoufjo r%ullup é:tslte§1

naked, as agescri
Fregomy oSelminiration 59y &e?dt&nmﬁetignd adpeited pev ihewatseby thGagyen,

an& %%86 oggécgﬁ ‘nghlgé%‘ﬁlgeg Qellﬂt} Gﬂ%bmg— Ea?es,ﬁﬁi&mhsg chfununous 1e CBSPI\IA

i ncreas coatl1 ng

fOE‘F“gﬂG@‘&Pééfé%P‘bes lﬁe@eﬂ@g Pmeeweé,rwlyelﬁcﬂqocdee md phammesqbr t ed

compositions of the invention may be appropriate. Various formulations and devices for

ﬂ\

achieving sustained release are known in the art.

[0157] Patients, subjects, or individuals inclade mammals, such as human, bovine,
equine, canine, feline, poscine, and ovine animals. The subject is preferably 2 human, and

may or may not be afflicted with disease or presently show symptoms. In the case of
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into the cells. [01471 Wiile any suitable carrier
known to those of ordinary skill in the art may be
enpl oyed in the pharmaceutical conpositions of this

i nvention, the type of carrier will vary depending on
t he node of adm nistration. Conpositions of the

Voo 8432868 nventi on may be fornul ated for PEMAPS2003/032080
appropriate manner of adm nistration, including for

AXERRUisedsd mc@@& anyoRidd: risk b §llering (! AMRBQUSdiscase if he
i nt racrani al nt rapetgl t oneal bcut aneous or

o e £vI9BE oM. THEIHp (a8 RS g e " et
pRdpHyHRtGIy 13 tHe ?Ehcraﬁlit@hlat&ﬁ withdd€ the 60 Bdt Syl 4JeQBikdr@Nthe Lidke

rrier rably c ri ses ter.,..saline,. al cohol,
of hp shect gatat, Tf bissely paps axpisprelforipdividiiioe 88 P £ oy
kasiyh galﬁent hk cfNDNeEmE A Ehl"seia&r Such individagd inchde afokd !eﬁng shddas as
ium s gar sodi um
FRRk stescac A B eSS PR et §3h g ur OO0,
garagmﬁnodmmo@lamﬁﬁfsaﬁeqeumyrkheofeﬂpio@yé dlzh8natidgeadabl e
it u&! 8% J&%éfﬁﬁqe&%p%eﬂe }SC%%ICM i’“}nu‘%‘ §nsp?%ééﬁo%ﬁ9 L& %ll{m
arri ar haceut cal
6@@)@9(6@1 rbﬁexmlse a;fthet Iliaréy and) MSh mntaHOHSmsueabflele (see Haxdy (1997)

i a | ' I e Qb | e,
AR B T\ SR BNRGET e Aiu PR 9 prylin BERAT
PSuwid PED npb%ﬁ@ﬂdﬂ@lymaynmf 45, hmnqshqles@mlmrﬁafoe pthergsglexgsis.

. Stgﬁllﬁtr O € d

sal |u%€%m£bq§r ggﬁ%df?g{l égg?m&;s aBhg; ucosgC Q‘?rga%%g%e

chasretisio despentipastwiel pthe prespien ﬁﬁ sl ?fwwﬁ deseried above. In
am&ﬂﬁ%bg%?&%oﬁmc@ ar Evlaﬁlaﬁle S G @PinGh XA who have

ant i oxi dants, ‘chel ati nlg gents such as EDTA or
AQY. cRbece e seD R CST (n0 g A P4 et Al et 9 erenpocd

f@a@lfe&rs sigh iy SRGha@ld YoD. %&@Jaﬁ AlteMAY Yom SRRRAS bilQes of
the present invention may be fornmulated as_a

cpabp it firgpercdby A3Rip6 (Hehsineey DistascgndRelsdddiiredstaat ed

AbkokibtioR) dritcBf I8 AR SpldmhitGat@ls| wekitRtan Begia ANAY Yoz, 1026491
he c&nE03|t|ons descri bed herein may be a ni tsred
S 5‘5 Y BQyfeves, it ISRNL pecessarytobegin teatment, R3H9bIFRPes,

'60 of U Ritnedt typidalh emsils PRIt g:s Ofer sma.gef tnhatreatkect s a

sl.ow rel ease of co nd follo nistratio
RGPy SRR B B T8 B F e ahbss
DB@E’/s YERO0H3p B3RO &Ehtmqm ap&ﬁ@thntmatﬂ@ byveldinidaniogwherapentic
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Q
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4&%3 PP ag%/%%sgm@@g o) BN ORS . Rb &R HACRIPALLRL €,
acids 28-40 of AP peptide (SEQ ID NO:1) with an affinity of about 60 nM or less, about
30 nM or less, or about 3 nM or less, antibodies that preferentially bind to an epitope that
includes amino acid 39 and/or 40 of AP peptide (SEQ ID NO:1) with an affinity of about
60 nM or less, about 30 nM or less, or about 3 nM or less, and polynucleotides encoding
any of the antibodies and polypeptides described herein. In other embodiments, the

following antibodies can be used: the antibody that binds to an epitope that includes amino
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[0150:] ease Tﬁ%ﬁﬁ@dﬁ&@@amd 1! %‘Mﬂ@é%@g systemic,

i ncl udes, hut not limted to, abnormalities of nenory,
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y 1solated perfusion techniques, such as isolatéd tissue

Igjg?}%ntl n aI S0 pr des t hods of inhibiting or

petfusion, to exert local therapeutic effects. Intravenous injection is preferred.

{0161} Effective dosages and schedules for administering the antibody may be
determined empirically, and making such determinations is within the skill in the art. Those
skilled in the art will 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
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formati on of anyloid plaques in a subject conprising
adm ni stering an effective dose of a pharnaceutica
conmposition of the invention to the subject. In sone
enbodi nents, the anyloid plaques are in the brain of
t he subject. [01531 This invention also provides
wetgseHf reduci ng anyl oi d pl aques i n a PCTURIISEOE2080
conprising adm ni stering an effective dose of a
PRRERNGE tHe | ﬁﬂm&%ﬁp@hﬁd&p&e@&am&m LdRRstdQ b B
subj é§ I n sone _enbodi nents, the any glaques are
’?ﬂﬁm{Aﬁ Uisipge i spiyeingARPORSIp fosestfor '1(1%%‘/41 foml% £ BEFEE PN
Lme:r@azupﬁsewfdﬁﬁomtelgoﬂ&dz@a‘k afmfwazo@ﬁ&a&a Gl kAigedNy| Oi d
s in ering an .
b diEven Bedtdh 3 B8R el AP B Ebet el ¢ ne

HunonelDdogho® runk Thertyh) @lalse Brjaks €ds., Rave SRS I*&ﬁbf’@fﬂ 19ET) bis 365t A

the,b t ubj ect
ol doreBPEE T Bed Bk B B bk e PR 100
niggkly ref boly waplB opeqt peal éay] dapending @ﬂhba"acﬁmdnuon% abb¥eai n) ,
deﬁgall?,laay e d g\{n%]d rc%gnléy nga)d d%semflat?eashotﬁut?i Aﬁkébgﬁf ptide

In a’ti'ssue
weigbhrt lemgabbost{ wg g bl eiglsfat 4 Bbpe p g the bodp waxgltt,l aglgaste

ERPE PO AR AL el BaBort ML ORL R PR B BAR AT

bpdyeveightpap deest dbovt %@gt’iﬁéo@mmgbtcztt leasf 285600 »EEH@ brpeit edpdis at

| Righel 5 a P py)
AERRhL PR RIS AR Ao B ARONY BB LLIRE TP
ng/ika hods weiphieor potferitadginisietsilt i pl e time points to a single
or nultiple sites. Adm nistration can also be nearly

(BB t aN@Dddfe LfboltHeditd, RloR tsh bESintibollf B4 BEREXntO8uch
adm ni strati on may be determ ned and adj usted over the

CUBRASE FRY R atdvst onefdratt & leest Bife APPSR
difR@haeibodieSdideg pdifpesiaiPofGas®entosUSt ai ned conti nuous
rel ease formnulations of anti bodi es (i ncl uding

ypept oI ot i de and rmaceuti ca
{@% osi t:rgns i %JQ gm‘f“ AR
eﬁf@me@msuntsmf mstloambre n&erairtdpﬁhea/agm Thomtibodrhayde i Ng

cf]sgcgletgnglk% ogcugcn%r %’n or{en r rtn hrg off Elrerabeu%wlﬂts The

|en S ects S 1N
ats%h oésmbmﬁnami thebpepfipvgent d@@ﬂsﬂt ﬁqeexarqéﬁnprnehat thye|of dregs are

oA A ciogiad omoaﬁa@weaml & T QR ALk e PT of €1 abl y

l'1cted with disease
a@wmﬁraé@éwtwﬂdmwlﬁvyhm cach prere hed pdiwduallf 51 WO
2004/ 032868 PCTI US2003/ 032080 { Al zheiner's di sease,
{mmt ual | yolsmy dgaasm&auaa of ah6d0th thS Wk @K1] 1A fnkH

S d

hei mer'’ sease if he or she lives | ong enough.
P“‘I?ﬁ’é]r"é‘f"b‘fOé tqnrie hsmoaitnsd iheeivns gy welnewn wdisisliedt er ed

Ppractitioner.

[0165] The above principles of administration and dosage can be adapted for
polypeptides described herein.

[0166] A polynucleotide encoding an antibody (including a polypeptide) of the
invention may also be used for delivery and expression of the antibody ot the polypeptide
in a desired cell. It is apparent that an expression vector can be used to ditect expression

of the antibody. The expression vector can be administered systemically, intraperitoneally,
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art. In other embodiment of the invention, antibodies of the invention need not be

g..

labeled, and the presence thereof can be detected using a labeled antibody which binds to

the antdbodies of the invention.

[0172] The antibodies of the present invention may be employed in any known
assay method, such competitive binding assays, direct and inditect sandwich assays, and
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skilled in the art will understand that the dosage of
anti body that nust be adm nistered will vary
dependi ng on, for exanple, the mammal that wll
receive the antibody, the route of 53 WD 2004/ 032868
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includes amino acid 39 and/or 40 of the AB peptide (SEQ LD NO:1) with an affinity of
about 60 nM or less, about 30 nM or less, or about 3 nM or less. In some embodiments,

the antibody competitively inhibits binding of a monoclonal antibody comprising the
amino acid sequences shown in SEQ ID NO:4 and/or 6, or the monoclonal antibodjr
produced by the hybridoma designated 8A1.2A1. In some embodiments, the antibody
binds to the same epitope on A peptide (SEQ ID NO:1) as an antibody comprising

amino acid sequence shown in SEQ ID NO:4 and/or 6, or the monoclonal antibody
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[0166] A pol ynucl eoti de encodi ng an anti body
(including a polypeptide) of the invention may al so
be used for delivery and expression of the antibody or
the pol ypeptide in a desired cell. It is apparent
that an expression vector can be used to direct
vaxpoesmson of the anti body. The expressipowuyBE:ioescan
be adm ni stered systemcally, intraperitoneally, 54
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cpoliyminsteptiongewd meetddianik st @syad. i n a range of about
100 ng:to about 200 ng of DNA for local adm nistration

in a gene therapy prakagphggConcentration ranges of
about 500 ng to abou t‘b‘g—r‘rgﬁ bout 1 pg to about 2

about g.to about 500 g, and about 20 g to about
igs g of oYiag cxaples Bepresgaietio dhartiatgheprgen pventior apy
toPEt QG QF ordihhip sklllh@ﬁﬂ-ﬂ@gl&ﬂ Gsi QheRHC HBQL L0 ﬁs a@é]rg)t
ol tides 'PT@ @r esent i nvention
mgegﬁ\é “@&WYJ%P‘E@W@% & PR (hejiRiteres. The gene
dellvery vehlcle can be of vital or non-vital origin
¢ 1o Erd arizatioa e bndclend ankibedicdtireétd DD 4ihst
:51; Ki era Hurmn Cene Therapy (1994) 5:845;
nnel ly, Human Gene Therapy (1995) 1:185; and
aplitt, Nature Cenetics (1994) 6:148). Expression of
W%’Uﬁh codite datspepertie shiommplhdo neUiighd gy, Bgci@adogenous
2nABEB kil l. ressi on of the
codi ng&egt!ie}q%glﬁ%gb gﬁg]% g%gé?égﬁ d?pr%%ns ﬂ’%gx Rrgucgpents for
rgeyy A dbeokiated @m@&] Midk ark inimsed Viecta0sud STARIe bipaad i Of

Rif agﬁ‘%ht g&j ul Ber féo 8 | 150 ;Elltgtg pg:nlgous ))(Et 18§c§nlseocguve weekly intervals
as described in Geerligs HJ et al,, 1989, . Immunol. Methods 124:95-102; Kenney ]S et al,

© 1989, J. Immunol. Methods 121:157-166; and Wicher K et al, 1989, Int. Arch, Allergy
Appl. Immunol. 89:128-135.
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| Angysh | alidn@ddnioNis@ype| Bpitep@ Wi T NECBRT NMEPINARGS] Nebad
s
n g

in a desired cell are well known in the art. Exenplary
viral -based vehicles include, but are not limted to,
reconbi nant retroviruses (see, e.g., PCT Publication
Nos. WD 90/07936; WD 94/03622; WD 93/25698; WO
93/ 25234; WD 93/11230; WD 93/10218; WO 91/02805; U.S.
weaheebasédos. 5, 219, 740; 4,777, 127; GB Pateentysiugsins2ose
2,200,651; and EP 0 345 242), al phavitus-based
[s1ge} or SA$_ﬁer9\c;s§s &ggqmﬁ%%&{%&i%%&ﬁ%ml@@%dif&w L est
iy us -. 67; ( - , .Ross ver virus
R byl e G R p by er bl Pl oy
plieed eghad P&l phkds USDNANConMBn® 236 hdsE G Bndl250; ATCC VR

1249: ATCC VR 5 004/ 032868 PCT/ US2003/ 032080
Oécffe)tafe B atﬁé@ﬂg‘- é\gg’éc"i" HEPxpsLmneRyroAlaidies (see,
sdectjon, n/raE’EEEmElmml dag@tl ?m oNOBIEM/ﬁ'lta}Hﬂlé APHHOse siin 93¢ £33:069;
93/ 19191: WO 94/ 28938; WO 95/ 11984 and WO

b P L0 e YRR P AR R
igrokgroovay r Detemanad@sdpadbedy dass G Borelwith cdidsBpeciGenteondher .
mg]:[’?‘gé) 3:147 can al so be enpl oyed. 101691 Non-viral

el 1 very vehicles and net hods can al so be enpl oyed,
including, but not limted to, polycationic condensed
IOBRM | i nkg@mkofWiaman@lmdkpﬂoﬂ@mga@emwasmctecubone

; : s ; : . 92). 3: 147) .

o e IR A0 g PR e ot
are §orglan Tl A 16985) ; eukaryotic cell delivery vehicles
cells (see, e.g., US. Patent No. 5,814,482; PCT

ThbOD: mhbMamiboggﬁﬂa&Zﬁ%th\D 96/ 17072; WD
95/ 30763; an WO 9 and nucl ei ¢ charge

Cap Al be enpl oyed.| Exenplary n .
iqur odﬂgfgﬁl'ls% et ho@ls are |described i 131 EER on
No. MCCabLing 092 ang U. S. {PRirent| Gdpiurss| 580, 85P.
Li posones tha can act as gene| delivery vehjcles ar¢
scy i AN [tk RS0 [Noes 5, M3s 1200; PCT No

Deslal QL / 127Q6: .\ 94/2QR07' \

ngyllﬁqtéwgﬁd 180220 ARl Ye$ acldives onarv%?bpr' bach€s afe

ebsscl iBeslIAN [REGIH (B IMY [Cakd Bi[olyes ( J994p 14f 22%E, apd
' Mifondinl Prob . N _Acad d—(j1994) 91: 1581

A4

LM L Nat| (
B:gggno%‘?ﬂ:ﬂ'Us LeG78r [APr&-28rt iYBDdi lese3L0170 2 %nt | bodes bf

U

1006 || nyEnliFoN|1£Em 14387 1B T e Jdet qerighy, (o aggost

L and-l monitorihgofl Al zheilner' s Idi'seade _and her

B4 5B Ao GRbe hBRBHR [alveer dd y#y ; [or 38PP | No

BEPTIEIGB10REG S bERA pON Sg&s\’”“”ﬁﬁ Theg grethody,
CO e

prises contacting a specinen of “ai pafient

suspected of having altered A13 or (3APP expression
with an anti body of the invention and determ ning

ther the level of A(3 or (3APP differs fromthat of
[0 le:o nt r ginding to A from various soutces, and to B-APP and a control peptide

were tested in a sandwich assay. The AP peptides tested were: B-amyloid peptide 1-42 and

'1-40, both obtained from Calbiochem (San Diego, CA}, and B-amyloid peptide 1-43

obtained from Bachem (Totrance, CA). Peptide was immobilized onto plates, antibody
added, and binding was detected using GAMIgG(Fc)HRP and reading absorbance at 490
nm. Cross-reactivity data, shown in Figure 1, confirm that mAbs directed against AB do

not cross-react with B-APP.
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or conparison speci nen. 10171] For di agnostic
applications, the antibody typically will be | abel ed
with a detectable noiety including but not limted to
radi oi sotopes, flurescent |abels, and various
enzynme-substrate | abels. Methods of conjugating | abels
woamszeat | body are known in the art. | npgigtoosns2ose
enbodi nent of the invention, antibodies of the
porsepnt i om apRg aﬂ'ﬁ’ytwab erfohﬁéae& EA ARG RGNS LG Hible
Hhereof fg@ﬁg gﬁ% a ted u3|n a | abel ed anti body whic
BIEREE™E B0 PERIET Blpiresan AP PrRsa; W eRppRiRed PEPFR] The
mm@ﬁwmdma ﬂ@saamowrg\pﬁmcwaaomm 1og % dkaq.x@d in
ssa Conpetltlve I naln
"é“g‘}‘é‘ Ve EET‘:‘F@‘&SP%&@EE%@%P&? Phygrbance 3#20 sy~ 56
GA@ro’_!O@eté D3R8 G- (P(B‘F hhlﬁ@(nalnﬁﬁa’:mﬁﬂ antiBaRHARAE RG] ARidodukigon

| on Manual of
GRS of Rl rLRIRE IR SR BRIy i dgiogo 1 73)
Cmeaﬁmhhigdﬁe@shmnammbe used for in vivo diagnostic
assays, such as in vivo imging. Generally, the

[mtz.] body cmdaé@fe!m?glg){m‘o&éhg%' 9!91%%4 e'tx%ehe Ceérlapiﬁ‘ty

eff?°§§°lYée®Fe Hlaguelueden ingtheretyel hegwad systel i7ug as described in Bard

eb ATRO00 RGN QR 2P @)\1‘316 9190174] The anti body may al so be
used as staining reagent in pathology, follow ng

. knfovvn in the art_ Klts i [0175]

Ina

g@g @ﬁhwre and klts contalnlng naterlals useful f or
treating pathol ogi cal conditions such as Al zhei mer's
or ot her disease associ ated

ease, wn' s n dr one,
[(ﬂh‘ﬁ al t S?Dg FP‘PWBeBPﬁ’P%Q‘f 't igreostret Wk ng or
npmsclow |mg>oa¢s33mcenmaﬁ>on RER@arRE (smgj 1|Bacelf§ 3mm£&rgtawlﬁm
abe ui ta

[o]0)
SR e ettt BEQ TPV idaiiinede Bin BlhbuPopispecenng
COpwis mmblels:nd Eﬁuanepfvﬁcﬂi-dwﬁ&cmme Badlﬁglffm:ﬁdnﬁﬂo&m (% ﬁ 00
Ligghy ri.al,s such as tic e
ot n er n&é L G ARSESE o Pé‘ﬁg‘ﬁ%\?fsdffgmaﬁs gg‘f’ frgegnents ghht
ﬂmM:Bcpbpnds (2ef0D@a fiomn Asotricnrepdde NgmpaYy o), 0). caak A
PR PR ey U RSSO O R LL0, B0 08 (347
2286 nqse erbaiseln bﬂm}wdl@ @mht&dé&mmgesban@d hylritloinb edlilins
f ) dlnents t he
l%@?‘?ﬁfes& lfggt f‘é&a% ant b"bw re H%F”hé‘ o SFPEBY ope
(FigheB)- Bingemgiobalitbrieckm tibglies wokﬂog wﬁ(@um@w sclloblé BEQ. | D
H&'f@ggreﬂraee AB, e SARACH A g of B, ABMAR Dot and 2289, bur
not to MAb 2286, suggestmg that the epitope that MAb 2286 binds includes amino acids

39 and/or 40 of the AB, ,, peptide (Figure 3).

[0185] In addition, AP, ,, and AP, ,, peptide did not inhibit binding of MAb 2286
t0 AP, although they could readily inhibit AP, , binding to both MAbs 2324 and 2289
(Figure 3). These results show that MAb 2286 preferentially binds to AR, , butnot to
AP, and AP, ..
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- to an epitope that spans am no adds 38-40 of A(i
peptide (SEQ ID NOL). In sone enbodinents, the
anti body preferentially binds to the am no aci ds 28-40
of Al3 peptide (SEQID NO 1) with an affinity of
about 60 nMor |ess, about 30 nMor |ess, or about 3
wiMoorvosisess. | n sone enbodi nents, anti bodycrtus2e03/032080
preferentially binds to an epitope that includes

[@186ho acilh faGhenmsksothe thlolodment o dAReP &Rinb d8d feSERs bERNC:
about 30

1.t h affinit bout 60 nMor |ess, a

dﬁ%ﬂij\(gn?lld Peéngge in g}e bmslg%to? %{a%%sg,rdnﬁfeégg ._A|3 9 Vm in TVhJ.Ch each
oF R4kt mtltﬁacidst(ﬂﬁ4?ﬁﬁih@&ﬂyre§aﬁp%4(f) 'w\cfﬁk‘lyiyi'dmkr Eé faded
bi ndj ng of a nonocl onal antibody conpri sing &% no
By @p glawpsfalanipesanping HtagpeSBOV D ENEalkd An difeatiredcd or ¢ he
HR n [ -t bridoma ..
Do A QLRNEA g ae BY e S8Rt oy
Bl Ac3tuthihioners-Tsanvlerasq(GS S plasiompra@inp Gpterdiem PREGrdD NO 1)

XA ) Sl L DGl d se ce shown
oy SRRl il BBl o S e0ay 57
Aggyos5als (32868 [dRaTCUS2 80 BHESE MIUB S Apr Axthocted, Wiid-type

hhd [ 2 [ n so

(A PR BN RIS 38 B0 SRR B3R B8 S prectfe
Ui fesiinzedeinsn tABRAJ L4 B wetd ds thedivt Hifoddt v@ianRYSRPID
I\R#Mblg?é ﬂ%scrllﬁ)ed E@%el n. The | abel on the container
I 'c At BEe then impebdlized(h3s a8 pergyellieach)entapssayplates prsht | ng
inzabdid ol Rk Map PRl ' S di e or
eteat pg or purt Tyt ng Ao | QBRURY Ay RS
AR PEA LRk Tegnsdivelgr cagh ankibedyiahi2 Wy dAftsr 10 congtbutivese,
Rl a8ty JHQSAARSBILDT o BB Sonjdefd Bl Ll SOIE sy

egb(?di ments, the kit of the 1 nvention conmprise
BADAVRLer Labrraieriasalingsen £4, DS Abfolieweddmion HRRwojsgated he
Sheéphavidin (ABRrshAhY BidbdiPes COHR NISESA) e SR0bAL S the plate
descﬁg‘lt ed above and a second contal ner conpri 4 ng a
WBHFIER 450m.ay further include other materials
desirable froma commercial and user standpoint,
[0187| udi ngs shiein Fipug, bab 3324 dhlch @M directedleh L NOLSinaRERHL €5
i nges, and package inserts with instructions for
| 0[5"@ FSPEHeEr Pl AR ttth B e gty apd etrie asditemy] pesitive as
coRBbIRD S tcfa@bndektRdd AY pALENELIBS i RE S thods
for. ?rﬁhi biltli ng or rg_dqci ngﬁgyzzocunfﬁ ati o%%%rz%['%?
repRgpis i (ar £B1a2 15 skawya Fig.3) Kiile srutagoriye Alisd the Cateminal V40
didl 88 fdct REQY Erink Va1 A6 P .t i body is
,t%ﬁr;i ooy T skt b ! é"%ﬁe‘?‘%@%’ggg’éﬂﬂn“ﬁ@%’éﬁe%ﬁ as,
mighirbe digesifinelved inMeh 286 spitapp whileftha sisie e V4¢ wigjuce sk,
iBbl U ABNES 1l um nescent . conpaound,
R P S B L OB e 555 S
2P Herenmptrignaetha b 8286 apimppexsadnitfect kot § inhinisicidadtehetche

tedliBP & g)f A{ﬂyz;oe. %&t&gnsaorth and G to A are vety conservative and are not likely

to produce important conformational changes in proteins, therefore, the large effect of

these mutation.s to Mab 2286 binding might be due to the ability of the antibody to
differentiate between the mentioned amino acids in the context of AP and these data

demonstrated a very high degree of specificity for this antibody.
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to assist one of ordinary skill in making and using
the sane. The exanples are not intended in any way to
otherwise limt the scope of the invention. Exanple 1:
Producti on and characterizati on of nonocl onal

anti bodies directed against Al [0178] The data
wormseasesd i n this exanpl e show t hat hi gheatisnestoyese
specific antibodies directed against A(3 can be
generated and provide useful therapeutic agents for
targeti ng AP-associ ated di sease. M ce were immuni zed

%EM?)_I_]Q’]B]%’OP(% ICHdra f AlCrerizatel f Idec onal g .. %z{éctedagz}ms‘

Mﬁsecut ive weekl y i nt erval s as descrl bed in Geerligs
Hl et al., 1989, J. Immunol. Methods 124:95-102;
ey J : | nol,. t hods

Sl ?%%‘we@‘”am&%%%rh RPN g IR A o
mRrpeenghratibagpproduciveroalidines v 9selt @81 foB%batadiBizANGh. 2004/ BB 2868
RGTASR r. ai ned
fromt h%ﬁ%ﬁ%ﬁ%ﬁﬂkﬁgﬂrg;og@gé%gg@g S§hﬁ\£‘% "“Ié%gs el oma
t|o of 10:1, vvlth pol yet hyl ene gI ycol
b Antibody Characiorization out into 96-well plates
j orse serumand 2-
B n (Bidfhely, | an@ross
m nop erin/thym d| Ra (aMe| ethdion Was
of =BiVEM cont ai fHRg—20% hor se

he® WS | s. Supgrnatant$ of the

ISHi-Ba ntibaodli.c
h gpvant Nyody |WS done
ant i podi es. | [ 0180] panel

gd.u(_;i_ng_,gell Lhes was
at NBn. | TNPse kel Noj i ngs and

e corrfespondi hg anti bgdi es
ble 2.1 Monoclbnal Ant i body

4 a\jé]fbegFF%é?l | MohiBel fondlP | spt ype Epit ope
Produci ng Kdl (nM Reactivity

r
ELI S0y i nity

Cell ne rgct_Cdp 2286 _8A1_2A1 Jgd A(3]28-40
3as V8423Cy \J12G3dg7 veaad. 188 lgdIB AH 16M8 ybs yes
59 N@Bps2R88 23E9. 1AL 19GJb Ap 13- 16 yesi yes ND No
2336 [14D9.1G8 oGl yes ND ND No

(BP82)

(JBM); spec

lL_anal

AN SRR
info an)' on deg

ar N ot ad i

Example 4: Humanization of monocl_onal antibody 2286

{0189] The mouse antibody 2286 was humanized by grafting heavy chain CDRs
(Kabat and/or Chothia) into the human germline acceptor sequence VH3 and VH4; and
the light chain Kabat CDRs were grafted into the human germline acceptor sequence (8.

" The humanized heavy chain and light chain of antibody 2286 are shown in Table 4 below.

Table 4. Amino acid sequences of the heavy and light chains of the humanized
antibodies

| Humanized 2286 Light Chain Variable Domain (germline framework O8) ]
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2289 3C6. 1F9 1g&b AP 16-28 yes yes 2.9 No 2290
14E10. 1F3 1gQ2a Ap 16-28 yes yes 9.2 No 2294
13El 1. 1A12 1 g&b AD 28-40 yes yes 38 No 2324
| OB10. 2E6 |1 g&b 1A(31-16 yes ND 0.9 No [0181] Binding
to AP fromvarious sources, and to P-APP and a control
wembimdeses were tested in a sandwi ch assay.pcTiverod¥c32080
pepti des tested were: (i -arryl oid peptide 1-42 and
1 40, both obtained from Cal bi ochem (San Diego, CAJ,
T3 PESDY ATVG IR R SHASN Y DRWAQRRS G APRLBREPRISLY

s(G skﬁsemscﬁvﬁFTFﬁemQﬁkﬁmA@? IPZePGEaTRVEIEE s,
(gmg@ylg a ded and bi n| ng was ¢ e ected usi ng

42284 He : e I an@vork Y413
Cross react|V|ty dat a, shovvn |n Figure 1, cohfirm tHat

PLRTRROS R e ) ENISIED
i E}ggpgggafmyoq\@s performad to congl rmw
}ﬁfxﬁm‘l %0229651{6% ChAPHable DR%M" eI ‘hdé'ﬂémé%r}é %H%n li zed

pept In this assay

?ﬂé M@iwd?b BHES TS, ? L@Wf(ﬁ NsPr
| ’rﬁéﬁﬂtﬂaﬁﬁt iy RAFoQBTTYi g

ﬁfﬁé 5y3|ng re

ﬁ%? ef; iifntibodies Heav an\I‘f ht R tt% %@Eftc%f&h APP
a%gl net &aﬁgﬁé iﬁ%ﬁé@#a eérén@{%e capﬁdj of

sol ubI e AP are shown in Figure 2. 101831 Candi dat e
t herapeutic anti bodi es can be assayed ex vivo for
[01%€] r ab Ehmlhb}uumdlssoe:ﬁﬁoesmmed (Horveldes obanst Bk frgmredenf i n

bed
A 5Ol S T I P S0 11
B@mméﬂ’oémsz@]dﬁsme@ esinzat (SBR) abtenBiope 96, PADiway NJ)

BLNR AR cienéubggocﬁ&unlrna %ﬁaurs&%aﬁm@%ﬂj Wd ottipeRi Nd
10184] To determne the I'tope on APﬂgmypet & t hat

spoglnequgly by Staek thydate fyea 1: h%ﬁeemiwalmgawdri ségjohiSinf ace
zﬁﬂommgmelﬁmmaa&eprs PRealcBh @8 OFte 2 pRh RS \GaRdaRL YSi s
was used. AP,-, polypeptide (SEQ NO 1) coupled to
8} BeFssrapendp RAH wpgioep brcabis 5 Pe¥s, CO was i mobili zed
on a streptavidin-coated chip. The bi ndi ng of Al3

Talsi¢ 5. bRiddisgaf{isity of BOnaniadd antibodidse i nmobi | i zed AP,, in the

—

(D”

absence—of resence—of—d-f-ferept—soelublefragrents—of
_t_b,e_A;L_g_pgpLM 1000 MLﬁn) Aner | KRR 2nf| de
MousezadiFabnce | 0084  The alld. 8§x 10 76
Humanized 2286 |[nd nd 500
Fab (O8;VH3) '
Humanized 2286 nd nd 500
Fab (O8;VH4)

Example 5: Antibodies Directed Apainst AB Peptide Reduce Histological Symptoms in

an Animal Model of Alzheimer’s Disease

[0191) This example demonstrates that the monoclonal antibodies of the invention
provide an effective therapeutic agent for the treatment and prevention of Alzheimer’s

disease. Surpdisingly, these data show that antibodies directed at the C terminus (i.¢. aa 28-
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pepti des which are required to displace binding of
nmonocl onal anti bodi es 2324, 2289, and 2286 (nore
precisely antibodies as isolated fromtheir respective
hybri doma cell lines 10B10.2E6, 3C6.1F9, and 8Al. 2Al)
to AP, were AD, 46, AD, _20r and Al13, ,, respectively
wdtopmssss8) . Binding of all three anti bodimgsuismedise0
was i nhi bited by sol uble A0, 40. However, the AP,

tAgdférd }lﬁmsklff&ﬁde o RExiY Al gg‘z%ﬁtﬁe—ﬁgnd' mcréaﬁn 6112324

and not to 86, gesting that the

saﬁlrneawuwge T A iiess (RAGELOGS awardkrds | 39

hEhRPs 310250 Bdig: ARbadicaRERE AN feRhisld bEABIe lilP1851 1N
gddl tion 0142?gnd Al3, ,43 peptide did not inhibit
YaRsRE et 8lnlity o gecagnize thepopmses ap{ot Fiwspt coul d

agg:?@ﬁimdn)bf hehididdehosAE thekti rltspEovide a BRidkidYRBS tedgdticitetes289
Fdé?gté H) IA"‘ggese results show t hat MAb 228

é) FEEPTLPeBERGE9 o AL3, , 40, but not to AP, .-a2
and AD1-43. 60 WD 2004/ 032868 PCTI US2003/ 032080

[$102B61 - Td'oktihil @e dRSHREE effBS of 2AY QIP\uBETRAILs Dhiw,FicnEdhe

res s of th - |Old ptlde in the
“a“rpﬁ%‘es 2854 ?28 %gé“"‘%ﬁ“?cfs ¥é'£ﬁb S AR LGmbEE i
resprictfe hgfithma &ﬂhﬁdaeoﬂlasmé SAmm[wldacs o, &A& ﬁjh&&l @i no
Acid.residues esm %lg v\/ad,fsHS j ndi vi dyal | | ace Dy an

AR AL S FEATRE S PR ARG A yarRdp '5”‘80 PE” §Erier at ed

T3 76 IK6R0NIME th; ﬂslmcrmtaka 6 Seiesce 2T4005162) ADAAL zheitel A ikeS

. Shown. | re re d in.,
PASPORGAER P HRAs el et RS E 0B
Not- ded 4198-1000T otcomb B\ RHvds 1992 Behav. Bie01 290 17-18P) :0.¢ Bt Guvay E, NJ

1@3/})@&%41@4\@@2@@ ffinity purification on a
Q ut at hi one- Agar 0se beads (Sigma-Al drich Corp., St.

Louis, MO USA). As control, WIld-type (W) AD 140
1918H0 | D Raerey obe gippiments! pageduge follosred) whigh MOOLBYeser e

R ISt 8RB 1R Savedddd, b bOlRN P! i@l htrac ANy #0r Y
At' 141 as wel [ as the five different varlang

trjgegenic mice P16 shpnchs of peaninjeptabastiPqdies Here moparlogal agsibe %el |

223G 2 0P1nQ vaESaYE NIALES (AN Gy in' NeMBRLE LB Vab
i 2324 2?lcfalrect edg%lo an epltoLg)é4 ofzsg(()awgé

2286 or
ingaelRee At J@)ﬁ“ﬁé“%&%ﬂﬂ% clopgl gpbogly digpeteq saiga Dirpeptya each
pﬁf&fnl t&ﬁﬂ&"}ﬁﬁneaacﬂm2 pﬁﬁﬁe&mﬂ&h fQ%Sxt@&UfJﬂeMﬁl mﬁt d§as assay
relncu W a I OL]l N-Cconj ugat e
il £ R s Bt SRR R A R IR IS 1 o,
- w&umiel-.uemamnmy Hllﬁ)ﬁ)th&&éybﬂﬁhedncbﬁo&ﬂ cbi%?aﬁaﬁg, g

- evaflJ:lt gd“ An resha Bi osci.ences Cor p. USA) .
ThE AP Sor BANRE BIITHE PIETEY iRaRoH Tt gt 5”8’6 Y.

«cuBd 87k whth ashieyumtibaly kridgating thatvhbardBidicleahah@Rvay@dplitebpct ed

tb%t%t@t?:!}IaJdetLemm;Qx%lghaﬁaD éi\;al:?cglewas maximal compared to 1 day or 7 days. Data

were presented as the ratio of injected side to non-injected side for AP, thioflavine-S and

- MHC-TE staining,

[0194] Although the three antbodies used in the study are directed to different

parts of the AB peptide (amino acids 1-16, 16-28, and 28-40 respectively), all removed both

AB deposits and thioflavine-S deposits (the latter detects the toxic fibrillar form of AR |

deposits) in hippocampus and cortex by a considerable percentage (Figure 4, by 40-80%)

compared with control groups (anti-amnesiac antibody and vehicle injected groups). They
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of A(3, recognized all variants with the sane
intensity and served as internal positive control of
protein concentration and protein integrity on the
plate. Mab 2286 did not recognize AD 141 (or A(31.42
as shown in Fig. 3) while nutation to Ala of the

WO emisrsed VA0  di d not affect binding, swggesiiigothat
the am no carboxy term nal noiety of the protein

al¥b GHibatdaenictbsig Gl bniuiraMg IMedris B.mj\l.? 5 ARk APK Whi | e

t he S&f’?fgﬂ chaln of V40 m ght b ess | nportant. AD 140
R i A c ey ced AT BT SRt e

tiibhdihag) of BedBOMIZB ﬁmdgemwa&tnﬁxaet FiBEhe bkt whB &&&%d
st. 5 am no acjds at

e ope .ext e . at C
vgﬂ ‘&h ﬁﬁT’ou)é(lﬁa eﬁft%‘%esglﬁ‘ %fffﬂgtﬂ?%ﬁlsters?mlly (e 18Ok B“tA are
rwe(ﬂ g oillp GEaLd-40p drertbdanitbotiatwekd #Bbiant fhOAPIPECE

R @i B P o e vt R o 0 L1 -

efZaZBB%Pwleag Aaad)ISti UBA Bde0%t412)he ability of the
anti body to differentiate between the nentioned am no

'P@teﬁtﬁ?ro?e%&h%)ﬁ: dglfn n‘N} anﬁm)q 5 35 mg% Ral activatj 0]

em)ns ra
loiche! : 61 V‘D 2004/ 032868 PCT/ 11 S2003/ 032080

Exanpl e 3: Production and characterization of

[o0sjoc! ongl ;.aatil.Resl d,%&n@u {oi%%ff&@ Fggﬂ%ag}j?(%fgndg}? %idg%lap

M ce were i munize
inmicrpglialeptvpriogrand syinitelesrade, thvmffem Yo Freghaets n@ﬂd@ﬁ}'
2286 QE&nM@Sﬂt&Scﬁye&HQQOJﬂ m&ﬁ@lﬁ@aﬁrﬁﬁé ﬁ&éc@@ aﬁg%?ee cel |
and i nformation descri |ng he cortespondin
-dfgmp PR e i poiceogliel pogivatighnd amyloid tlggsinge were wismresed onal
inAR kil pddiaat e BIE:Zabl QRhABhidBedy J\Aan,%tesmlm&mwe
ELI SA Affinity Cross APP Produci ng Kd (nM Reactivity
% to}rl Digrect Capture 2312 25E12. 1F9 1H8I gd@ yes ND
24H42E10. 1F51 g@ yes ND ND No
(BP27) 2334 1F10.8E6.2A2 I g&b yes ND ND No (BP80)
{0%85 132, tdghedtgfEit ayicsd dBrodBhidNmtb§dBRR6) and a control

-monoclonal antibody ditected against the drosophila protein ammesiar were prepared using

,ﬂ

the Immunopure IgG1 F,, and F;,, preparation kit (Piezce Biotechnology, Rockford, IL).
The instructions provided with the kit were followed. Briefly, 0.5 ml of T mg/ml IgG was
added to 0.5 ml mouse IgG1 mild elution buffer. This was applied to an equilibtated
immobilized ficin column, allowed to enter the column and digested at 37°C for 20 hours.
A 4 ml clution was obtained and applied to an equilibrated immobilized protein A column
for separation of the F,,, from Fc fragments and undigested IgG. Four 1 ml fractions of
product wete obtained. As determined by running a gel electrophoresis only the 2™ and 3
.elutions wete found to contain F,, fragments and appeared of similar intensities on the
gel- The two elutions containing F,, fragments were pooled and concentrated using
Centricon centrifugal filter devices (Millipote Corp. Bedford, MA) to a volume of
approximately 200 pl. Preliminary experiments found that injections of the F 4, fractions
concentrated ditectly from the column caused seizures when injected into some mice.
Thus the initial concentrate was diluted in 4 ml of fresh PBS and reconcentrated to dilute

residual proprietary elution buffer components which may cause seizures. No seizures or
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2336 14D9.1 B 1gGL yes ND ND No (BP82) Exanple 4:
Humani zati on of nonocl onal anti body 2286 [0189] The
nouse anti body 2286 was humani zed by grafting heavy
chain CDRs (Kabat and/or Chothia) into the human

' acceptor sequence VH3 and VH4; and the |ight
‘gﬁ&ﬁm&%g%at CDRs were grafted into the hJifaPSYeVHi%the

acceptor sequence 08. The humani zed heavy chain and
nepgieiciy yaie frugf ingbr higtiggiuded Bae. dihe caplenipted prodimbbag rup on
ah gb@%lyac}%ﬁ@g&elecﬁ@%%&s@ B PRy NES A sstx)n@as heavy and

i ght chains of the humani zed antibodi es "Humani zed
PogEmeq PgHiblidirargotptens ghibe Fop fregments gatsfitidied prosinseer k
1€48dnt cAdenliR B0 32808 JAGTI US2003/ 032080
DI QUTQSPSSL SASVGDRVTI TCSASOQ SNYLN

PGKAPKLLI YYTSSLH

SRFSBSEStErSeT P rweniAPecedyrlaniher &8GRl KR
c(n%ﬁnbrgdhﬂ anll&dy bR hg%ﬁgt L&Zﬁ&oﬁfﬁ@ffrﬁt&g}ﬁheﬂm\@& 'axﬁmzc%

vél\%g E (%er@l i ne fr vvor éﬁ%/ﬁfs PU—

vk h Nl eamImatddn VY Tirfie Bk, VAL ARIARDEAVYYCAR

AR Tl oo o g 8, 20 Loy
PRV QRBEREkNSRE Ty Sb-TI0RB0 dDs 1N A RQPREKGEW.EE] NPD

I R R TR R RESE MRS A AR fraietiesTL v

ol VMBS v(aSEQPBDE\I@ thém)peifézhlet] bBiadfdanis®Sto hslestihe kdaOaty @5
heav halns ter ed accordlng to
t“"ﬁén ‘% ‘%1% 5?”6?23’ e\(ﬁﬁﬁ’?"ﬁgg‘ n‘lo{ﬂ FanHEmMerhBy except

sthaller vaaBHmaﬂ\hﬁru&db@tdib séabhg imatedd) dxe GL}QEdMaﬁon(dfqmﬁ I case)
nonmencl ature were used to define CDR boundar es.

Fpayren st ricERRmTe -4 se/eh abiashe holpmarbadht copsamionsues

108/pB Rbiltinflndin Rk sf ST AHIBMES ddirains HRNOE, ORALHANT | bodi es
were determ ned by the " Steady-St at® nmethod usi ng the

hﬁ;‘é%ré %!surface pl asnon resonance (SPR) system
X Y Piscaway NJ) described above. Kinetic

association rates (kj and dissociation rates (It,,)
{01R%e obt Bwenedg2596 ABP tramgeoia slior agpy 19.5 tnbithgwdrbBsiglata to a

ore'of folu?é}&{&! iaﬁ grQI.L\pQ g&icgged 'ﬂ?ﬂ?rlanm@ Ji‘l%%nsginf?)%qer@t)%gl cortex and

hippocampus. The first group received anti-Ap antibody 2286 at a concentration of 2ug
/2l in each region. The second group received anti-Ap F,,, fragments prepared from
the anti-AP antibody 2286 at 2.2 pg /2pt in each region. The third group received IgG
directed against drosophila amnesiac protein as a control for nonspecific aspects of intact
IgG injection. The final group received control F,,, fragments prepared from the IgG
ditected against drosophila amnesiac protein to control for nonspecific effects of Fypny

injection. All mice survived for 72 hours after surgery.

Surgical procedure:

[0299] On the day of surgery the mice were weighed, anesthetized with isoflurane
and placed in a stereotaxic apparatus (51603 dual manipulator lab standard, Stoelting,

Wood Dale, IL). A midsagittal incision was made to expose the cranium and two buzr
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1990) using the Bl Aeval uation program cal cul ated. The
affinity of humani zed anti bodi es and nouse anti body
2286 are shown in Table 5 below. Table 5. Binding
affi nity of humani zed anti bodi es kOf (S-) kon (M

vﬁhﬁ% Q(jlnl\/p Mouse 2286 Fab 0.044 5.8 x 10

HP%8Y 2286 nd nd 500 Fab CB:; VH3) Hund’rﬂ@éﬂ’“%@é" nd
nd 500 _Fab (08; VH4) Exanple 5: Antibodies Directed
halssysictrillegusips bti‘?“&éd’ﬂéﬁﬁfé’@ nghsfrostabegrtennd Sipppreops (9 the  an
fNOivINB LooMaslek: Rfte:AR B He s BRK, 1.5 2 Pnse 3BockAhQ P T S, 1. -

exanpl e denonstrates that the nonocl onal anti bodies of

2eopam, jalh tpbsit fogybregme oy PoRavgemeadiefatizchid e 2 ﬂ@wnelrfhpém Bsnagent

Lok and, prevent |

MSY g&ewatsg’urﬁ??g&nnvﬁ Qal%bﬁ%m djoz{ba‘ﬁ TOW t“ﬁs fmcger?ﬁtﬁodi es
Hqutee;@ttebl Tht indisive w@s tl@nm withsalipk arel clogg! w28 sFc W\ Drples.

2004/ 032868 PCT/ 0S2003/ 032080 40) of A3 were just as

TEdeaedhMBoAt Clearing Al3, thioflavine-S, and
| ncreasing MHG- 11 staining as antibodies directed at

;}Nterm nus (aa 1-16) in this nouse nodel of
%09

ei mePrdhedhnef sacaficeppiceraaveightd prstioed with i ¢erd/key t he

p&lt&bﬁfb[ﬂl QUEnLRE! Biidm 8818tioh] AUBbY 1abGetYAR NGB QUR 1 HUE) ah P
i ncreased agl|lt to recognlze t he precursor and/ or

infpcpiipfy perky R "prodimrhisridr feftepedin e ml frble
plepfied 45 pfkﬁiet(ﬂntadi@h}ﬂe @H&Alﬁhﬁ ;??e@nswrx;{j}ﬂyr@a@dé& hz[ﬁi 5‘%’5@&% gy
re \| Z s disease 0
g A Bt R Rar R Pt EepTBLE S P RE A Bt | bod es
irictibatetine 2nmmh 00)20 and A0 kikASd RGuedlyho cddBbrecrangh. 2289,
anti bodies as _isolated fromtheir

eci sel ) . T
‘*gn @-@ﬁt\?&sqﬁ bikm et ts Bt sl opRIce Sitieg migetprms agd
st&fdﬂi at3in TERS buke: Qich RidRGT8ide ﬂb@revhft aRedhaniGwdll ce
over -expressing the "~ Swedi sh" nutant anyl oid precursor

1 Rh QLB APE i 32576; K670N M671L; Hsiao et al., 1996,
). The Al zheiner's- |ike phenotype
present in these m ce has been wel | -characterized

[0264] conbSik & e@ht sadtions apRBBmatelNE0, prdvipals wére QeYectlﬂ)@,anrhkgl conb
théﬁqe%t%oggshe an tamc%busm$ Heelﬂoatl(raug gmﬂé%h% 7\27[)&%1185 2 g.g:jds F/::r] tcitagams
AP {ratibir@an@xpaphiaeil fdctipy hariN eerhihlloome Ap pyltide N10080) not
and CI543 ?Sae£0¥ec, Raleigh NC, 1:3000) as previously described (Gotdon et al., 2002). For
immunostaining, some sections were omitted from the primary antibody to assess non-

specific immunohistochemical reactions. Adjacent sections were mounted on slides and

stained using 4% thioflavine-S (Sigma-Aldrich, St Louis MO) for 10 minutes. It should be

noted that there were 2 limited number of sections that include the injection volume. The
procedure followed was to measute a few markers reliably rather than a larger number of

markers with fewer sections each.

Data analysis:

[0202} The immunohistochemical reaction product on all stained sections was
measured using a videometric V150 image analysis system (Oncor, San Diego, CA) in the
injected area of cortex and hippocampus and cosresponding regions on the contralateral

side of the brain. Data were presented as the ratio of injected side to non-injected side for
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for describing or enabling the invention, antibodies
were injected intracranially to Tg2576 transgenic
m ce of 16 nonths of age. Injected antibodies were
nonocl onal antibodies 2324 (at 1.2 pg in a volunme of

I 86 (at 2 jig in a volunme of 2 I) and 2289 (at
lé E%MK?%ga vol ume of 2 pl) and a control HAFSPPEHELO

dy dlrected agai nst a Drosophila protein terned

E&ﬁ%@ 5 Ngrorafiziag speh ipjprgomtite o th dorrespeding

PLeLitse lsfye, mﬁﬁsueb@%&&n&%f inkeSRlnal SlaHil 8%11 E&&IJ selible
reggect | v hyb{El doma cell lines 108l ,
%e.nfﬁ@ REeEs YH) el mrpher efahien T afsiep possible enimeit

ﬂamsa diiathel @g Ma@#ajutesher mm&aﬁﬂe%&b WReREhEYe R ANOVA
at_ 3 _days after injection.

us were
b SRR By trepi o RS TR AT ey Rttt k
méabdrompaistrer anti body indicating that the anyloid
cl earance was conplete by that interval and the
%{ogl ial activation was maxi mal conpared to 1 day or
s. Data were presented as the ratio of injected
side to non-injected side for Al, thioflavine-S and
a3l stTéF pibpagtibddp whid achyated ugbplis Tichotds Fallewiagibicdsadile s

iHRE0h b ) Sl RS Tl IR e Sl LELoRan B2 5 ©
froegbectx SheIfeﬁ)a greatk] degx&ﬁv&mlaubmtlhn thARpprepass, thsweridin

i.0f the, | d t ts the t
Pl Mo SRSl B B Bl SRR i ang

comrdl 8xi-apyesiac poRB Igte,r @,p,g ot mm&mag(g,z ((E% SAlICRund D, By,
I -amesi ac

O{, %qox eag:pmlﬁo ggtro oups a

S8 o SRPO el eibatpuf Bt breg Bhregon 7 feyirpirv:

FABORS B2 IR68E REB IBLAGR3208ed @b ﬁi&eﬁ%kd@hﬁgm anti-
croglla as evaluated by WMHC-11 staining ( ure 4)

hody k353 magerinsplentiedy ftbindy e hete s dtidwesaino QChIeHlﬁ ree
(ﬁx&oaes AL T A). MHeR VS 2 FRNAEE Yred & 2LEIRY & A gﬁ. cell

t hi f|aVI ne-S, or increase WVHC-I1 staining ese

qyjrob the gepinteepyron Sk ¢ Suchapcse diffese p‘é'é“t”@@l fillipg tb@qqmm@r of the
. dBRY RN Y m)u @A&:&B@@ 8t IIIIII fﬂ% L] ﬁir%r&e&g{,r%tc&ﬁno up% ygth

termnally ( termn
“‘é@a@BW}h&ﬁ@@@é@W@ﬁﬂpbw@mﬂg(ﬁ&5ﬁﬁmﬁﬁ)rtant f or AII
deposit clearance. (Solonon, B. et al., 1996, Proc.

03e8] . Acag imm@ - i €in Congrolgroups *
red7 P?g’g m?ﬁtﬁﬁyéﬁfﬁéﬁﬁh 5"5‘%& B

shoped b gl stpgpaRttta Phsprdin SPP fhrsgeris ﬂensﬁ‘éﬁ moeshs (Bigt5ody

OTHidpafti:5 bRAGukidkivelGhd MAL bsQBservDgL ar ance
%?95] 0 investi gaét?fgﬁt he pot séntl allaiﬂglﬂg4 %%h%gﬁ ‘

e TalvAlY ekaterag the m(cgwqm § oeRys a8 Botl the mitigtfoglibagy and

i on cl.ear ffect of. F~, b)2
?%‘tédg n@:‘t"%gm pe ﬁ'?':j%o ﬂgoéal %? ‘I‘I%F%&’%W BaFPlrang
exene moﬂtslfoﬂnmg)mjeahaintcﬂﬂﬁntdbadﬁ}x didn:ip@bceﬁlplagm tAsfkonkdne
cortex thete was a reduction of approximately 60% (Fig. 6B). In the hippocampus the

reduction was approximately 65% (Fig. 5E and F, Fig. 6B).

[0205] Thioflavine-S staining detects only compact fibrillar amyloid deposits. The |
mice receiving intracranial injections of either control anti-amnesiac protein IgG or control

Fy, tesembled the typical staining observed in the APP transgenic mouse at this age. In
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drosophila protein amesiac in mcroglial activation

and anyl oid cl earance were conpared in an ani nal

nodel described in Exanple 6, where antibody is

adm nistered intracranially. Preparation of Ff bt

fra ments: [0196] F(,b,2 fragnents fron1ant|-ﬁ$
OABOFERal  ant i body 2286, and a control FP PP

ant i body directed agai nst the drosophila protein

ths e BB ke gsitens dpdlavingst prgitve ihaves mvisdrsped e teger F, b

rREhIE (ayd? ))Qm%s:pa{o@t dn@ Raekibftack Bir&nER aﬁ%&@&ﬁ%@ L QGY (Fig.

Rockford, IL). The instructions provi th the kit

Siendkl)f pti- éﬁ)\eralbo@rlg@ pignjficamlyseduted dfioflivingd prsitiyapGmpms
pRgld %Faﬂp%x&aély@b% TP ool G i SLULE IR S O T S

was applied to an equill brat ficin
VES P&ﬁﬁVﬂ}aﬁeWGngheﬂW@?"S popitive @qpmmmahninRPpg@svse(algat

Sﬁ L cI 121%3 28 20! lﬂgsﬁlﬂ.),t Eéﬁx% cﬂloll! tté %@T é’ovxan%ac? q?l.g] Flaqu

0 an
ﬁféﬂélll‘flﬁbms th¢ wktoleslg@alromrml@ n ttbé fr@dwé crﬁ(e;x B2 wha mgﬁxﬁca‘nr agnent s .
ando vl aest Factl [ o uct
Ie\/ver (()e obt %lﬁn eeﬁ?s As d“éhrlg}rgr?f Ejﬁu ecgL y ?rﬁ?}nmpanu&d %[i%
6Q| cibe lamh:oms theo whya sighiGcadt aﬂffamde Betcken &Je wiit- AJ[hF

taln fra and appear.
orgfh ok S B T B B A R e il Sy R ?‘fﬂa%éfss
thero#ht: adwuvrgobﬁ«(rvdd)wthfthta@me ﬁgCSrnvlamle Mo, 8. 6MH < 0.02 or
e@cent rated using Centricon centrifugal filter
ices (MIlipore Corp. Bedford, MA) to a vol une of
roximately 200 W Prelimnary experinents found
t i njAscerpeend vhen €S apd thioflaviderSaplupsdorsil goopicesivingt ed

anqlﬂﬂqgé anfur rﬁ E.,Q%ﬁ&ﬂisy?r?;sul?sg rﬁ eicf:men%su{‘\rgxs When l naj ected

Into°sone m cé" Bentsa WEHE FoURRATeE G
Sn!ﬂellﬂageeegrﬁswnéhnmmo fherk We@hslg%@namdnm@mmmc&tm@ livels :
of id:hi) acdoBih HHRkeci0S BRI AL AN BLULLOR DU S E0RANEN S

may cause sel sel zures” or
ok SeBE Y ﬂw@ﬂﬂws&s@@@#g@ts@@ gontal nerter @’bmdpmr@sfomd e

CHAAMesiwR el (15‘&03@1 ieh. ﬁ%sugﬁ&nm]— D& R0 Ql%grgéc{ iRlgd

~..product_was run on ol yacry am de- ge
hﬁﬂoé’&PF%@ﬁg??egr%“%?SDS- PAGE). A Bradford assay was al so
performed to establish concentrations of the F(,Db),

ExfafnpIg (TE Mcfeaddd bomgin BB ashcaitedt i ol Siifk RESIRY:L infeA@Rt

- concentrate (Bio-Rad, Hercules, ) ,b)2

n ts prepared from anti-A[ 3 nonocl onal anti body
2286, and a control nonocl onal antibody directed

[0209hi nst 'lﬂlhexpi:hﬁﬁilﬁphk %@foﬁﬁdﬂtt@tieﬁt tmhéyaﬂniéﬁéc?mﬂn al) yzeﬂ

' am de- el ectr oresis (PAGE The

anfhly 2R R b ST meRiostan o A S B oo by

foielielyss s @ldeabq G‘gQ576Eﬁn§°gErﬂ©ﬂEB tI-$s.1a0Wt d1h 1@6%&&&%7@@%? at X
I OX MOl ecu r wel L or .

1038 Rite T8 i ot Kk im0 pRsE Py OF e tane

manntlemnbamtibalp d2 86t or alpﬂih%n@dcaht}'bolﬁﬁg@ﬂ%ntr&m EAfB6diRCT

- werrrénmjected &itce éa\.%!y%eek ata dose of 10 mg per Kg of body weight for periods of

~ one, two or three months after which both AP serum concentrations as well as titers of

anti-Ap antibodies in the serum were measured,
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I gG nol ecul es and a | ess intense band at approxi mately
110 kDa. Followi ng confirmation of purity via

SDS- PAGE we then perforned a Bradford assay to assess
the recovery of F(,b)2 in the purified fraction.

Because we di ssolved the anti-A[3 F(,b,Z fragrrents in
WO WEM8r vol ume than was used for the SERUFp5§32080

erial the concentration of F(,b)2 fragnents

[ﬁ%kct ed SPREYgBGeBFAtgns of ARavsrerdetermingd bywising ecaptyes assay,
iR hiep : O 1: l.,.resulting . in an
B FOEAEAS B aborflriesat ittty P
Weh IpbElizedonig assayrpiateS audipcb@dd8ith divedtsstul gRETE dARRA

ARSESRE G dl . hs..we assi.gned .to. one
ﬂgf f our g?‘é‘rg]p% ,%ea I%grés%%ﬂges‘g%gégéﬁ%%aé 3‘3?65?"'?%&’%8%&&‘”“]’ a
spoppdRiptiroersiugatedantined dntiomly £ClomoiG8e Sighud DabohitdROBas NPUS.

fol jved : tib 2286 at
DEBE A s BB 5 aER o s AR Eerins ocond
(gmerthpmrBiossienees Conpd NA[UB AG( ThrZBsck-agae BSBrnpsfaRakhg from

j - anti body..228 t 2.2 [ 2pl in each
plallSn@lleleheh R L REI S BEAC i Bt vt el nst
byl must@iiziﬂglvdthdmmsi:cmmnn?tmhsad)f@yralseﬁaAg 040 (Sherke! Peptidﬁ

ikic a t intacgt .| i njection, The
- CPARRPRE, i PIPERI T B AR o Baie 136 AIY BHEiar ed

the syum tdneplds gititibady+ &8 tshleaxtldiedissHiRSORNbY BHARNGSE ac

.pr,otein to contrpol for nonspecific effecis of Fwol 2
inghtel ity sy qlates fhat werg precgog Bt P theticH e 026 v per well

cahl Y10 Gibeiiva bdBEORSHRS WeR iR i ifiRy Of

surge the m ce were weighed, anesthetized wth
cqugfire| foshenti-Waepe i JoaerHon & estbekabomtasiess Berfipames Ui
US8)1f6M3ved bkn HRPI fe - i i Wod
Ugﬁfﬁ, gﬁ}? A A Bk O e
o2 AET0TREATCS AP W VST TReagBeANGORE OO B0E 88i-AB
anfElebF2RQBLAR2DBEN 2 BRHIED MRE BraCihds 'gLﬁ%théd%k p&f@mﬂgg& al

drill o.vel%\ahhe r%%rht_ frontal cortéx and ppocanpus to
Sapf; assay vy goncerbriRm o4 pidiaity rogified3286AP +1.5 nm L -2.0
mm hi ppocanpus: AP -2.7 mm L - 2.5 mm all taken
[0209pm br egnRownia BRug AUgR REAH i s@lnl A8 BefeRid w10 P1

Ham, Lt on. (Reno, /). syringe was | owered 3 nmmventral
obpegrep F‘@awaé Bfgney! zmlftﬁﬁwf?%ﬁé birot #riicenesing pntigodies to
TEBMUR. Pt 6ithni-bCankiBisdy H SRndAdpfel SBAGF Ml pil R

and closed with surgical staples. Tissue Preparation:
cor¢lation betwpenanibady gongntratinsrin feruppandiseremyidy @novetrayei,

treﬁﬁ!cgtfﬂ@g%ﬁi@ lxﬁaéte,t(h%ﬁ?%g f@-fzkﬂ?, PRETSPP AR iaﬁaﬁ‘)k»'gér Wﬁ@gg o

SOdl um sol uti on, bot t aboratarres,

PRI v rfaraphPad Softwereing) Sop Diwgns @Se dhesk thta 2fgestihad. 9%
mo%@@nﬁ%%h?ﬁ%gj ﬁla); l%'vé &g\ﬁggd Ryeq%bﬁmum Igert“?e%xlg lCXIS and plasma,

- and administration of monoclonal antibody 2286 may facilitate clearance of AB out of the

CNS. To test this possibility, brain amyloid burden would be measured to determine
whether an increase of AP concentration in serum correlates with a decrease of brain

amyloid burden in treated mice.

_Table 6. Amino acid sequences of beta amyloid peptides and variants
1-40 | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVG {SEQ ID NO:1)

(WD) |Gvv
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prepared 4% par af or ral dehyde (pH=7.4). Brains were
rapidly renoved and i mmersion fixed for 24 hours in
freshly prepared 4% par af or mal dehyde. The brai ns were
then incubated for 24 hours in 10, 20 and 30% sucrose
ssg{gentl ally to cyroprotect them Horizontal sections
WP 2980357 t hi ckness were then coll ected uSAGFSHOUBE ng
m.crotonme and __stored at 4C jn DPBS buffer with sodium

5 dleDARFRIFSEHRY H QHoHFAEDYGSNKIGAIIGLMVG | (SEQ ID NO:11)
(MhhfeY % ochemni cal net hods: 102011 Six tolei ght
Ist j P SEVH QU LV FFOBDYRSNESATIGIAMEG s ¢ [SEQIBANO:12)
(%ﬂantrﬁi the injection site _and stained using

leel B D@Yﬁwumwwﬁyﬁsmfmms {SEQ IDM QL 3)
(M3 ($¥bi t antiserum primarily reacting with the

WiotAe rMEMHDSﬁYﬂY@m\E@pEDNésmKMMA@ N¢(SERAD NO:14)
{£-4ex |0TE¢, Ral ei gh NC, 1:3000) as previously described
@G r IAERRHDSGYE VADIKLV FFAED VGSNKGASIGAMN A1 g | (SEQID NO:15)
(540} |i@Hé were omtted fromthe primary antibody to

G384 e PARFRHD SGYEYHHQK LIVRITFAEDN GSNEGARIGLOAYG I EGERIIDMR:16)
(PdP)aceit  sections were nounted on slides and stained
VBOANDAERRHDSGY EXHHQKL VFESEDNRSRK GRlGhM @ [ eeRIDMO:17)
(f-00) [XAVM nutes. It should be noted that there were a

V4040 (CXEFRHMISSY EYHHEEE MFBAEDVESNK GRAAGUNS/G NE(SEQIBND: )
(ehUra¥A The procedure followed was to neasure a few
markers reliably rather tThan & Targer nunber of
markers with fewer sections each. Data anal ysis:
[ 02021 The i nmunohi stochem cal reaction product on all

Tablay.NBenEapitisnylowrBn (BSHE6 p!ptﬁéumgam Wedgomsp) ¢ VI
50 i mage anal ysis system (Oncor, San Diego, CA) in the

NI LB R AR F SR O AR AR ey gy

WIDEDRSGAKMCITERBGILG Y €QPV EBEIUIEN VIS ANOP VITRONWCRRGRKQ

%ﬁ%@%&fﬁéﬁbﬁ%&@%@%&%ﬁ%ﬁm@ﬁd

_ OSEHsmmmLEP@@MRUVBHVGCPMJIEMMAE@DSDVW

AR e R A A R e h B D B R i e S
YEEATERTESATTE RS ITESWREVYREN CSEQUEEGPERA KISRW YFIV THOMd € :j
t
R e e
Sm&vmﬂEMMWWWMMWMB{QA
AR O B ESerd Sh c
LENYIT AAQUVBBRPRVFNML BK Y VRAEQR DRQEITOEHFBHVRMVIIPKK AA
QAR VI ERAKIRAES A YNVPAVAEEIQDEVDELLQKEQNYSDDVL
ANMISEPRISYGNDALMPSLTETK TTVELLPVNGEFSLDDLQPWHSFGADSVPA
NTENEVEPVDARPAADRGLTTRPGSGLTNIK TEEISEVKMDAEFRHDSGYEVHH
QKLVFFAEDVGSNKGAIIGLMYGGVVIATVIVITLVMLKKKQYTSIHHGVVEVD
AAVTPEERHLSKMQQONGYENPTYKFFEQMON

Table 8. Monoclonal Antibody 2286 Nucleic Acid Sequence:

Heavy Chain [variable domain and constant domain 1 (CH1)}; SEQ ID NO: 3:
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injection into frontal cortex and hi ppocanpus was the
intact anti-AD antibody 2286. The frontal cortex
showed a greater degree of activation than the

hi ppocanpus, however, in both regions the activation

was sﬂﬁgnlflcantly greater than that in the groups
control anti-ammesiac protein®f 2“‘I=”t“32f'3"2 ,

or antl-An 2286 Ft,bj2 (Fig 5A, Cand D, Fig. 6A P <
g@gmiagettctcgamwggtgmctggtgcag@tgg@gm@tgsaactcffhggmm@gsaﬁ@

B s R S e

glaediatagpclataceceattiqtaaagiBazaticdibitbgagidacaB gocamantip gt hcotgedaatga

RO DR o Qe B R0 o RN AT ik

3 ctacrt@acceetaacaeqapc«cectatctgtctatqqaqtmccgtggamgcegcmadctaadtcaytggtgméctgg’ge

at?&f%%ﬁ:gagg%dtt{&?ct %%ﬁa%?a%’%}ﬁ%g&%%% cg{t%g'c%%c%étg(gga%gcc&%g) |

agcmtcetgeeetctgagtcsacactdv@g@attcagmtﬁeqcbrd@gO‘acmamagamgﬁtmed

I tht frontal cortex
e S F S L S
i mmunohi stochemi stry in the tvvo ant| -ammesi ac protein
control groups showed the typical staining pattern
Light{epipetFQ W HPP:t r ansgenic mice 19.5 nonths (Fig. 5G
and K. This pattern was qualltatlvely the sane as

gﬁﬂ@&@g’atg@&c@gﬁct&@tcﬁaﬂigﬁﬁgcct&t:%ﬁﬁﬁg&ﬁga el gﬁg%hét %cag%g

reater as the mce were
%ﬁ%‘%ﬁfﬂ%@ca%aaacca&ar%aaatgﬁtaaﬂetaatcatswa@a«eﬁ%actcagg
apfdo@iial dgReuBlob Mo @AERE A aﬁ@&tctaaatw@@gat@@a@mgew y

to asimlar extent 72 hours follTowing injection into

ttqc}agg{fa‘gpag@@ggaéggugqg&cqﬁ:g%g%ggmgccaagﬁggappéaaﬁchgacgptgctgée t ex
cahh@ﬁt@catbﬁ&cz&cd‘t&&ﬁiﬁaﬁgéé@ﬂa&@:ﬁ&tQ@Eﬁt@d&tc@ég@ét@étt@%fﬁeﬁd%&&acc@)

In the haapg%oca reducti on was approxi mately

AR atggcaggﬁxcgaggyatgch%@fncagmgéqtg%ggagagg
aagioagcﬁttcfh&gdﬁéagéﬁg&acéﬁtﬂaygtl"gw&'ﬁh@§dcgJgta@'ahdgﬁc@faac@?@fit&b@tgagg

Its mce recelving Intracranial 1njections

Ccﬁ?&eﬂag"ﬁ’@F“%ﬁ??@gc%ﬁm‘%ﬂ‘tﬁéﬁaﬁgﬁr otein 1gG or control
Ft,b,2 resenbled the typical staining observed in the
APP transgenic nouse at this age. In 68 WO
2004/ 032868 PCT/ US2003| 032080 the hi ppocanpus the

Ta%ﬁ]@Mo‘iMcl&glA% Sy B¥d R §AQ chilef&: Pl aques were
[ocated 1 n the outer er of Anmpbn's hom

—and_t he dent ate gyrus near the hlgppocangq fissure
Heayy ghain [xxiahls domain mﬂrﬁ’f’?s—t%ﬁ(’&ﬁtﬁ HEHY) 1 BQ DI N % i cant ly

e oPOORkT §c  fensn PR TR ar i EWic?
PUSSWWW@KFESI?;%&%T%?D%@/IIS{(W&EED’D&%Z??@R?E&GW@Q
o SR AR L YR A B TR PR TR P R L 2

SSGVANIFRAVEQSDIC TIES SV EVPI ST WS RI&TCNFAHPASS TRV BRI ST S
Csffectlvel y as the whole 1gG nolecule. In the frontal

ortex there was no significant

Light Chain; SEQ ID NO: 6:

DIQMTQTTSSLSASLGDRVTISCSASQGISNYLNWFQQKPDGTVKLLIYYTSSLH

SGVPSRFSGSGSGTDYSLTISNLEPEDIATYYCQQYRKLPYTFGGGTKLEIKRAD
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reduction in thioflavine-S staining when conpared to
ei ther control antibody group (Fig. 6C). In the

hi ppocanpus there was a significant difference between
the anti-AD Fo,b,z group and the control groups (P <
0.052 however, this reduction was also significantly
WQ20P8 1 't he reduction observed with t HETHRPIUBG
nol ecule (Fig. 5J, Fig. 6C, P < 0.02 or greater).
AOAVSIFPRS SEQITEEICRE V VUTENNEDRBE DEVIK VKIS ERONGVISISHT ues

i pp R A e

conpared in a single large regression analysis, there
was a significant correlation between increasing
level s of mcroglial activation as detected by CD45

Tabteuf oVib:Skc R @milsldy Y328MNbcleir eaRicdeqeh®@gue renoval as
detected by thioflavine-S staining in the frontal

)OS b AP T M ],

observed in the hippocanmpus (P<0.02, R=0-427).
sHacitigsRagagictzdcerigagatattvdagsentaapng e tengistgasigiteitidiappgitislattengt ng

i e R R e S e
a@mm@ﬂgmﬁ8’CmWCM@#E@N&@M&&WW@@N@a@a@@ye
B R L T
cefcactclcrOgBlcciSicemnaneangir dcoieagitgiRgacigrat ciageisteedmtacroriggits of
Rl et R LR b AR Rt el R Bl
g(gpy»@m@emicmtﬁqagmgacwtﬁda%agmt@g%mmc@@?mmgm y
oY RlteEae R cboatido e Ahopflpflon AL lecklinca |
agR¥caaéecQm concentrations as well as titers of anti-An

anti bodies in the serumwere neasured. 69 WD
2004/ 032868 PCT/ US2003/ 032080 [02081 Serum

Ledhcin: BROIDN®: ¢f AP were determ ned by using a
capture assay, in which an anti-AD antibody (C one 6E

- 10.. Signet laboratorjes Inc., Dedham. MA
B T L R P e S
gultdiagtaegamancemteanylgasctgiagacetbgcchft@itaiacdtisteadaedtittl e.
L INOE e TN -
gﬁ:&atbtggs?lzgtrtﬁﬁftlgmma@d bqac@grg:me'd : t@ac@ﬁ@@fgagggﬁdgg@cdg@gctgaaf@g@lham
addi tion of an - conj ugat e
e R D P Do el e SRRy
asdthaacalzsmpivanaatabptghiyanmggtagiche g asmatygcgtcctgaacagitggactga

tcaggacageaaagacageacctacageatgageageacecteacgttgaccaaggacgagtatgaacgacataacageta

tacctgtgapgccactcacaagacatcaacttcacceattgteaagageitcaacaggaatgagtet

Table 11. Monoclonal Antibody 2324 Amino Acid Sequence:

Heavy Chain [variable domain and constant domain 1 (CH1)]; SEQ ID NO: 8:

73



pl ates was determ ned and concentrations of AP in the
serum sanpl es were determned by normalizing with
known concentrations of synthetic AD 1-40 (Anerican
Pepti de Conpany Inc., Sunnyvale CA, USA) as

séandasrds. To neasure 2286 antibody titers in the
WRAPSEHR Il es, antibody- AP conpl exes werfETASEEHBEIE ed
b

| ow pH and were incubated with assay plates that
SEPelddSOIuSILTGSTS eSS GG VPV IRIGE SOR.GLE WLAIEW Wie | |

RS Ao G R A K TR I A AR AL BRI  ©

R ORGEAL TS IVEEY UFLARASIaTI01SS¥ GELY KRB VIA,
W%SngbVﬁwmﬁX)eﬁ 99?111%‘\%5@%1’%\%2%#%%0

Aner sham BI oscl ences rp., ,
BERISdBY at 450 nm were neasured. Concentrati ons of

anti - AR anti bodi es were cal cul ated from a standard

153hk Uknird; RBL) IWA®:. g@ner at ed by performng the sane assay
nown concentration of affinity purified 2286.

wth k
Ln Figure 7. rapid increase in _serum

DRSPS s B R bV Lo N R B SR Bra s
VBRI BGWDRFSGHGSMDBT L 2&6}7 SRUEAE]_%LG&'YIYICF]CQGBE$’P§%E()}AGTKLb g

[ [ mce. Titers of anti - ant i body
SRR B S slrp et Re B Rk OpuiipiossRaNG
VESMEI DD SKDSTRISIMSS L BN DGR ENE Y@ B ATRKITO TS FTOK SRR
. nd serum AR concentration in treated transgenic mce
{%r ?=0. 5125, F=26.28, P < 0.0001, data anal yzed by
| NSTAT PRISMv. 4, G aphPad Software Inc., San D ego,
CA). These data suggest that nonocl onal antibody 2286

Dapogit biBiglogidshMaterthl AR equi | i bri um bet ween CNS and
pl asma, and adm ni strati on of nonocl onal anti body
CNS

6 may ilitate. clearance of AR out of the .
[ %ﬁt est t “ﬁgﬁ%‘%g‘ﬁ %?aﬁih?vefi)e r%qoﬁm%“r?ﬁ%?%m%ﬁn dR° woul d
Chlbrefesdies tione 8010 niketsigrBoilerard, MimetsiyeVigmia 2DM8-2209.d18A0f AR
eeigentration in serumcorrelates with a decrease of

brain anyloid burden in treated mce. Table 6. Am no

Magtafl sequences %ﬁ%%ﬁo.agh@téA@ceEsiio‘H%. anﬁat%@fﬁ%‘gﬁts

~1-40 DAEFRHDSGY
W) GW 70 2004/ 032888-5H8TI US200¢yd 32080

1- .42 DAEFRHDSGYEVHHKL VFFAEDVGSNKGAI | GLMWG (SEQ I D
N6-1 TI) WGWIA 1-43
[0DAEF RHDSERYRM A VERAERY GBS GAb s Gt M/ G b SEDrda) NB12)
' In{e\xlnm;&o Reéo@x];tion of the Deposit of Microorganisms for the Purpose of Patent
Procedure and the Regulations thereunder (Budapest Treaty). This assures maintenance of a
viable cultute of the deposit for 30 years from the date of deposit. The deposit will be made
available by ATCC under the terms of the Budapest Treaty, and subject to an agreement
between Rinat Neuroscience Corp. and ATCC, which assures permanent and unrestricted
availability of the progeny of the culture of the deposit to the public upon issuance of the
pettinent U.S. patent or upon laying open to the public of any U.S. or foreign patent
application, whichever comes first, and assures availability of the ptogeny to one determined
by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35
USC Section 122 and the Commissioner's rules putsuant thereto (including 37 CFR Section
1.14 with particular reference to 886 OG 638).
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1- 41 DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLMVG ( SEQ | D
NO 13) (W) GWI V36A

DAEFRHDSGYEVHHQKL VFFAEDVGSNKGAI | GLMAG (SEQ | D NO  14)
(1- 40) GW G37A DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLMVA

ﬁ%&g\? 15) . (1-40) GW G38A

EVHHQKL VFFAEDVGSNKGAI | GLMWG ( SEE T RF433089
40) AWV V39A DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLMVG
EQ | D s 2psigpee of the presepn2pptisafion/iasg Agreed that if a cultute of the

X&MMM%E&&QV@&M@%H&W%&&E&MM\D 11
0) G\/A % 7. Honmo sapl ens anyl oid beta (A4)
éf#aé‘ r@%ﬁmt ﬁPfeﬂﬁb)f p&a ﬁq@z& with another of the same.

V\DSDPSGTM{}ETCI ?ﬁ %QEW%%&E?%VA\%A%W O\WCKRGRKQ
PP RIb \9@:&5 WMF@%MEWE}WWAKET

a@SEAﬁSeT\NI:hhHQ}(thE%CG DKFRGVEFVCCPLAEESDNVDSADAEEDDSDVW
WGGADTDYADGSEDKVVEVAEEEEVAEVEEEEADDDEDDEDGDEVEEEAEEP

ey OO P B T LA BB TR PR LR ORDTTAA

0®'IERM#DIK¥LLE$ PERENE AR QHARE R EAK HRERMEMYVRIBAETAEROA

RN R A BRI RO SRR RN BP KA

lgyraafarHiRpvERMNGBEeSidn wmﬁb@wmw SDDVL

eV E AP AAHC L H e R YR BRGNS Aoy v 1

C‘Q’G.“WA%W@? Viltteh/RSxEiption hai|chntained is inadequate to enable

A{ m the best m ﬁle thereof, n 1 is it to be
VTPEERHL KI\/RIJ\lGYENPTYKFFEéVQ\I ab Nbnoc! onal
comsffordys digpitivpibeseapsef bf daimete elmmbtﬁ@ﬂhgmnmme# wspradents.

Irﬂ&tl,lvﬁﬂﬂym&ﬁ@ﬁmm kR lrfreriGh H 2BRRQH BNEKe sHIEAM dGRAED

amjégbl e domai n and_constant domain | (CH )]; SEQ ID
ecome apparent to those skilled in the art from the fotegoing description and

within the scope of the appended claims.
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WD 2004/ 032868 PCTI US2003/ 032080

gaggt gaagctt ct cgagt ct ggaggt ggcct ggt gcagcct ggaggat ccct g

aaact ct cct gt gcagcct caggatt cga

ttttagtagatact ggat gaattgggt ccggcaggct ccagggaaagggct aga

at ggat t ggagaaat t aat ccagat agca '

gt acgat aaact at acgccat ct ct aaaggat aaat t cat cat ct ecagagaca

acgccaaaaat acgct gt acct gcaaat ga

gcaaagt gagat ct gaggacacagccctttattact gt gcaagacaaat gggct

act ggggccaaggeaccact et cacagt

ct cct cagccaaaacgacacccccabAdiMs at ccact ggcccct ggat ct gc

tgcccaaactaactccatggtgaccctggg

A G R A N A
amf O OB AN G L B iR BEONIPROANCATS AR ARG IS SEG able

cagcacctggcccagcgagaccgtcac
cmgcaﬁug@tgdmﬁaogdggmmmgﬂagmameamggh@gacaagaaaattgtgccca

gggatt gt nght Chai n; SEQ

gatatcca aca actac cct cctgtc ctc ac

ot LThECHAR fi} gé eda %@&e an%o&ﬂbm oot IRARS S
epltb@é g ﬁs%ﬁid%@i&lr@al@ﬂ Whdd/6PUr SR AR agRbada B G D WQS

cctgatctattacacat caagtttacact cagg

agt cecat caaggt t cagt ggcagt gggt ct gggacagat t at t et et caccat
3. cagtheeompggidiaaef ggggdtca’t g‘gwgw;n the antibody does not show significant

ttactatt aa CtI CC tacacqgttc a acCaa
crogsy egglvgggig@ dggbg {,ggf g gt t cggaggggygg

caact gt at ccat ctt eccaccat ccagt gagcagt t aacat ct ggaggt gcct
4, C agrli%giogi;@@'hbﬁ bf gRasdafkty, WhdRHEChe antibody does not show significant
aaagacat caat gt caagt ggaagat t gat ggcagt gaacgacaaaat ggcgt c
CrosstIganiiy iyt g BE acagca
| aagacagcacct acagcat gagcagcaccct cacgt t gaccaaggacgagt at g

aa a
5. Gl abaasRIgbELaGT 1 & Werein s antibpddoss bt iamificant
cro@lreachiahy &vith ABDRPghtRRAl Anti body 2286 Amino Acid
Sequence: Heavy ain [variable domai n and const ant

domain | (CHI)]; SEQID NO 4.
6. EVKiterempE P EEer S A ABERDRERIAMMNIWIRO R GHEH R bE agment of

the SRR B R S O R RS BT G o

less SSGVHTFPAVL QSDLYTLSSSVTVPSSTV\PSETVTCN\/AHPASSTKVDKKI VPR
DCL| ght Chain; SEQ ID NO 6:

Q%\l_/llT QT TSSLSASLGERVTI SCSASQGE SNYLNWFQKPDGTVKLLI YYTSSL
e composition according to any one of claims 1-5, wherein the Fab fragment of

oo ST A ST B S S P

AAPTVS| FPPSSEQL TSGGASVVCFLNNFYPKDI NVKVKI DGSERQNGVLNSWI
8. The composition according to any one of claims 1-7, wherein the antibody

competitively inhibits binding of a monoclonal antibody comprising amino acid sequence

of SEQ ID NO:4 and 6 to AB ;9 peptide (SEQ ID NO:1).
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DQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPI VKSFNRNEC
Tabl e 10. Monocl onal Anti body 2324 Nucleic Acid
Sequence: Heavy Chain [variable domain and const ant
domain I (CH)]; SEQID NGO 7:
gtt act et gaaagagt ct ggccct gggat at t gaagccct cacagacect cagt
ctgacttgttctttctetgggttttcactgagc
acttct ggtat gggt gt aggct ggatt cgt cagt ctt cagggaagggt ct ggag
t ggct ggcacacat t t ggt gggat gat gat
aagt act at aacccat ccct gaagagccagct cacaat ct ecaaggat acct cc
9. agadaecagpisaldnaetEdnEb Ga¢ 6A9bf claims 1-7, wherein the antibody binds
t ggacact gcagat act gccact t act act gt gct cgaagggggg? acgacgt
to T SyBe eritoPE tywbich@merpytaabayyibody comprising amino acid sequence of

SEQWI@@W&%%C@H&SN cet cagccaaaacaacacccccat cagt ct at ccact
dgcccct gggt gt ggagat acaact ggttc

ctccgt gact ct gggat gect ggt caagggct actt ccct gagt cagt gact gt
10.gacThggeemisitiog gatardinggb 866t claims 1-9, wherein the antibody is
modL gsa act@ttcccagct et ect gcagt ct ggact ct acact at gagcagct ea

8?“3 BP08¥%t ccageacct ggecaagt

cagaccgt caect gcagcgtt gct cacccagecagcagcaccacggt ggacaaa
11. aaalid Gigiof GBARFRE 3 hivrén a ih A

2 Sﬂﬁg@ i £ hiFéne S 9S, Shiferdih WY ardfBBiis
hu“&‘&'ﬂ@@@#@%gacccaaact ccactctccctgcct gt cagt ctt ggagat caa

gcct ccat ct ct t gcagat ct agt cagagcat t |
12. Ot agat : atttaga t acct gcagaagccaggecag

tctce ggg%?%%g[? ?(gct%gcﬁgg goa%rart (Er%cogla?g“qms 9, W e a“%%ogy i5a
hunmoegtbddyt ct ggggt cccagacaggt t cagt ggcagt ggat cagggacagat t

t cacact caagat cagcagagt ggaggct

- ga tctgggagtttattactgctttcaaggttcacgtgttcctctcacgttc
13. g g%g g@ag@gg%ggaddzgwg%gg ﬁg@gg@gg%n antlbo%ygthat binds preferentially to
amifd S IH-AFECL accat ccaat gageagt t aacat
ct ggaggt gect ng‘i%g)g%%%eg 02 {[% g?agfan% a ﬁla%ngce%%cgﬁy accegtable
carrigg dot wsedit sppasaing famneainh gif aRd1sid pRaBE ihgakBeadt gaacga
caaaat ggcgt cct gaacagt t ggact ga
accaa

t t t t tt
14. g S 2@% g‘éﬁg CS@E@%%:{‘?%{%% g a@@?ﬁﬁ b 59 l?lﬁgs? pr%?eggntia%y to an
‘ t_apitdp@@l‘iét%&iﬂﬂg amatd

ccat t.gt t1.caa
‘caggaat gagt gt Tﬁ?@%%@%%\%4%@ﬁﬁgzﬁgg’%b'ﬁ'
Ami no Acid Sequence: Heavy Chain [variable donmain and
15. cohbe eavepasisioniof claieGA or] 14, SEQeiThbantiSsdy db3s W& show
siomn 0041032868 .PCT/ US2003/ 032080
gm%}ﬁﬁt
W

EREHEFCRBEOVTR fagr a4 B spaemileon RQSSGKGLEW AHI W

16. DDRKOOONRSLHSD Tl F DT AQTATYYGARRGVRHRDYF
DV e AR L P e e Al R st T

signi fNBEBI0SS AL TFEBAIRBE, YT pHHAYTVPSSTWPSQTVTCSVAHPASSTTVD
i i KKLEPSGPI STINP Light Chain; SEQ ID NO 10:

17.  The composition of claim 13 or 14, wherein the antibodjr does not show

significant cross-reactivity with Ai43 peptide.
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DVLMT QT PLSLPVSLGDQASI SCRSSQSI VHSNGNTYLEW

YLQKPGQSPKLLI YK
VSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYYCFQGSRVPLTFGAGTKL

ELKRADAAPTVSI FPPSSEQL TSGGASVVCFLNNFYPKDI NVKVKI DGSERONG
VLNSWIDQDSKDSTYSMSSTL TL TKDEYERHNSYTCEATHKTSTSPI VKSFNRN
EC Deposit of Biological Mterial [02101 The fol |l ow ng
mat eri al s have been deposited with the Anerican Type
Culture Coll ection, 10801 University Boul evard,
Manassas, Virginia 20110-2209, USA (ATCC): Materi al
18ANt i Taeckys it GEcAGIRE 36 | f1DeRes)
8A1. 2A1 22% PTA- 51992|\/am%2%%fo%‘%hﬁ11821111 §ikid the Fab fragment
- of ggygibedyhndiddie s peptide fﬁfm BDAVO Ji) enith anfaffikiey Hlebape300 nM or
lesg?eaty on the International Recognition of the
posit of M croorgani sns for the Purpose of Patent
Procedure and the Regul ati ons thereunder (Budapest
1971 edtthg)conPobision asdokdinig (PanY QRATCLiRE 18-17V vABkR GE |F{alt‘)' H@ement

- .of the deposit for 30 years fromthe date of deposi
of Sl bbb A R PREIST GUBINGH) witbyn ATIG L bout haM or

leskerms of the Budapest Treaty, and subject to an
agreement between Rinat Neuroscience Corp. and ATCC,
whi ch assures permanent and unrestricted availability

200f {The cpmpgsitiyn adcotding WlnyWne oftlailhe] %p,osﬁhérefh?h& tBr?cibody
pat ent or

ublic. u, .i ssuance, of the ertinent U S
co‘ﬁB%tH“’icQ’y’?‘E@“é %gﬁﬁl}gooftquom%qmai agjiboglsiwopdsing anfinge adignequence
f é j €atAen ' first, and
© gggg]?telgoge%dl (g%i 1|5m|ﬁ’,t4>9p %i‘ﬁgﬁg%@%ﬂt 0 one determ ned

by the U S. Conmi ssioner of Patents and Trademarks to .
21.be &ht terhpabitidreaceodimcioaingtiong of Sladhs 1355 vIRSih e Adbody
bin nﬁ)ﬁ;ﬂhe Comm ssioner’'s rul es pursuant thereto )

?? i dHG CRHoRe R WEL g Rnocjonel ayjikady sampriginr #mino acid
sequeifRIoTSEe) IONBBS 1 GRRL. 74 WO 2004/ 032868

PCTI US2003/ 032080 [0212] The assignee of the present

appljcation has agreed that if a culture of the
22. mat Ehg eamapasitiangsesrilingsheny dndpfelaimsols-2 hsthensin the antibody is

mo&ﬁi&faﬁ’é{ﬁ%o\gpe” cul tivated under suitable conditions,

the materials will be pronptly replaced on
notification wth another of the sane. Availability

23. of Theecotgmoiiohededrdingtd ahy bise Saik 1362 C WLV a‘iﬁb@(fiy isa
0

se.to practice the invention in contravention

5 Iicea .
umanized agiipedyyr ant ed under the authority of any
governnment in accordance with its patent |aws.

24, The composition according to any one of claims 13-21, wherein the antibody is a

human antibody.

_ _‘25 - The composition according to any one of claims 13-24, wherein the a:riyioid

plaques are in the brain of the subject.
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[0213] The foregoing witten specification is
considered to be sufficient to enable one skilled in
the art to practice the invention. The present
invention is not to be limted in scope by the
construct deposited, since the deposited enbodinent is
intended as a single illustration of certain aspects
of the invention and any constructs that are
functionally equivalent are within the scope of this
i nvention. The deposit of material herein does not
26c onsA iphaifneacaiticallsarssdsaibat inti Hhd ;
her ei,rl1)h cont ai ned i sﬁc% nadedgg{giﬁgmt%oéﬂ(reéﬁlggw fﬂ?ﬁgﬁ%sﬁ%%@ﬂe@gally to
anyRo grigs A8PEOf Adhad peptiden(SFQ IDMOilp abdia phagniabertiosist acceptable
L+ 00Or i it to be cqnstrued as limting
ca{}%g’efg(;:g%%ﬁ%? dyqing aé?@?‘ﬁﬁ’l?%lef He? 8H8¢Sf ic i1l ustrations
that it represents. Indeed, various nodifications of
27t he Thewentpositioh of gk 126,%&éin&ﬁ@&ﬁib%ﬂ?%dggg:f&%&{g hedn
herein w |l becone apparent to those Skill Int é’
cpitoRe halgRelufes Freine geidAg addioe A0 pf thenA e pétide (SBOLIRI NO:1).
the scope of the appended clains. 75 CLAIMS 1. A
pha hG Shti C r.i gl ng _an anti body that
e Bipbion GETRET S 0 1, FEPin Py Boioss narhose
sigpidjotnidaofsSeagtivity Math A, 22dd gﬂqu,%gmg@_ut'i cally
acceptable carrier, for use in treating Al zheiner's

disgase in a,subject. 2. The conposition of claiml,
29.0h e?g? RO RESILRR ?I{féfﬁyl 3 o1dk/. pihetedn thatantibédy does aot show

o SiBLLAREod al ot gé%e am ng.acid 39 and/or 40 of the
SlgA(314O %gégt@%"é’é’ﬂf “?%4@%‘%‘3. The conposition of
claim1 or 2, wherein the anti body does not show
30.si giihé capprsitiar afeteim@B0di2T theiir the Adodd RBEnARLER

'I{Jﬁ%de' 4. The conposition, of claim1l or 2, wherein
- Sigh FEqsHEeRFide MithatBighpeptisiegni f i cant

cross-reactivity with A(3142 peptide. 5. The
31. conpasidoh it | [ 2 r.ei i_/ﬁ@ nt i. bad es :
'f not show %glg%}hfalggggmgjt% ?mo%gl}ff mgcg?lf‘\fir}tﬁ | reﬂpa’fﬁ:@g ragment
of thgepitibady bids PfR_«¢popids (SEQMDAGO A1) Hithhnl AR o 1
I clainms 1-5, wherein the F(gb fragrl)rent of It %Oant iug%%pyan
- 1®5hinds AP 140 peptide (SEQ ID NO 1) with an affinity

of about 200 nMor |less. 7. The conposition according
Fab,.fra

32. 1 O 3% tnGhay - e int? t. of
] ﬂ; he ant ?@%ﬁ@ B%ﬁ%@% 1}»0 1%03%56%13&%‘5 EE%’ P %ﬁg%aw%laﬁmem
of therentibbdybings &B, a1Rptidd(SHO BD NG 'th%nafﬁ‘[ﬁm 1
I according to any one o?SEcv%ai ns 1?\7&1 v\,hereit thegﬁd“ﬂ?'ln‘or
1€SS-anti body conpetitively inhibits binding of a

nonocl onal anti body conprising am no acid sequence

33.  Thecomposition according to any one of claims 26-32, wherein the antibody
- competitively inhibits binding of a monoclonal antibody comprising amino acid sequence

of SEQ ID NO:4 and 6 to AB,.4 peptide (SEQ ID NO:1).
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of SEQID NGO 4 and 6 to AR 1-40 peptide (SEQ I D NO

1). 76 9. The conposition according to any one of

claims 1-7, wherein the antibody binds to the sane

epitope to which a nonocl onal antibody conpri sing

am no acid sequence of SEQ ID NGO 4 and 6 binds. 10.

The conposition according to any one of clains 1-9,

wherein the antibody is nonoclonal antibody. 11. The

conmposition according to any one of clains 1-9,

wherein the antibody is a humani zed anti body. 12. The
34C OIS ichinpBsi | b ey, 19 .
hor ot o rROSAGE SieOlie Lo SF fafi 5 3h helan g andbody
bifsk de Heceweicpiidpedioivdi 4 inonodomp ahtshady campeibing bagho ddat

I.pds Lally to amno acids 2840 of APl 40
Se@é*g?‘i ﬁ%@é}%“ﬂ&j%ﬂm‘l&nd a pharmaceutically
acceptable carrier, for use in suppressing fornation
350f &by bahpogMi@naesrdiny @ a8y BhE6E elaihfs 26T Jetal '
of c{lﬁi m_és wherorn g B gntibody%%izr?dggg‘?lggggl?giﬁ%gﬁ?dfm,
mopgelgpal aptibedyne t hat i ncl udes amiho acid 39 and/or 40
of the A(3140 peptide (SEQID NO 1). 15. The
36.CONPRSEShedki j 4 rein;the antjbod .
doon o eqhBhifn & aberd sl oor SFITI4 Mgl b 3oy s
huragrdzedpintib@dypept i de. 16. The conposition of claim 13 or
14, wherein the antibody does not show significant
37 crorfﬁéée[:ﬁacotit.vitﬁ w.th ADl 42 peptide. 17. The . .
‘conposi THRSFUSR SEFANE 13 awy ongof clgims 26134 WhetgHt the afjbody is a
hungkeemtibedy.show significant cross-reactivity with A(31.
3 peptide. 77 18. The conposition according to any one
of ¢clainms 13-17, wherein the Fab fragnent of the
38. ant Thss@yrnsition ageerding sepryl ene qf SEQnb R6-RG Whervintthe amyloid
1 bl Mor less. 19. The conposition
pacg{gggfr% ?%eoérgﬁlgﬁ{;ﬁeo%%?eg‘ claims 13-17, wherein the Fab
fragnent of the antibody bi nds AFB 140 peptide (SEQ

39. | D ANpharmapéutivalegonafdbitionteympfisial @t antibody kit birds peeferdBeially to
.The .‘iﬁo#g)gﬁi }.Iéﬁn accarding to ani one of clainms 13-19,

AT T THET Sht-ogsahde CHRHER NQ:-V kg 4 pitrbacestisillydicogptable

carrfg&qurel??ggﬂ abRYRE RVLLAYY of ' Winp ot Fs80Ld v Aizheimer's

disease in a subject.

40.  The composition of claim 39, wherein the antibody binds preferentiaily to an

epitope that includes amino acid 39 and/or 40 of the AB 140 peptide (SEQ ID NO: 1).

41.  The composition of claim 39 or 40, wherein the antibody does not show

signiﬁcaht cross-reactivity with A4z and AB;q3 pepfide.

42. - The composition of claim 39 or 40, wherein the antibody does not show

significant cross-reactivity with AR, peptide.

80



of SEQ 1D NO:4 and 6 to Al31-40 peptide (SEQ ID NO1).
21. The conposition according to any one of clains
13-19, wherein the antibody binds to the sane epitope
to which a nonocl onal antibody conprising am no acid
sequence of SEQ ID NO 4 and 6 binds. 22. The
conposition according to any one of clains 13-21,
wherein the antibody is nonoclonal antibody. 23. The

conposition according to any one of clains 13-21,
wherein the antibody is a humani zed anti body. 24. The

43C0 [ ' ne 3- 21,
oy - Be B0 30 8, A6 %R B Bl a2 norinew
mgmiﬁqantsmbssamaetM@ndiﬂﬂgBi@ Rpd&Qne of clains 13-24,
wherein the anyloid plaques are in the brain of the
44subj ct. 78 26. A pharmaceutical conposition

§PW§°§H"% ﬁ?‘ioﬁiiﬂl&tc’t Fatonpof leims 39-¢3 ,e\nharahltlye Facb fragment

of 818 A8, ﬂﬁdgﬁ Hw )P étcl:@e S#g&ﬁ)ﬁgt Lfe*tlip E%tjwtyll}lg abqug 280 nM or

a pharmaceuti c
less.educi ng anyl oi d pl agques in a subject. 27. The
conposi tion of cI aim 26, wherein the antibody binds

45pr ei.ﬁr enti al. I ngn epi tope that includes am no acid
%?‘B‘F‘PQF@" a“tCH ngHopny gnpabelpiges 19543 Wf[erern@tlrc)Fab fragment

of t%g antibHRly HRRIROSH t_Jo e (SEA'IH Clgrwlaﬁrb%@g{ig IgE:[ll?cW { pM or

. antibody does NGt ow sregni
lesspi t h A(3142 and AR 143 pepti de 29. The conposition of
claim 26 or 27, wherein the anti body does not show
46 Si ef| cant tcross reactivity vvlth Af 3142 peptide. 30.

"The Lorgestonfcserdmedp ﬁP&%neo‘i’ f oJaims et pivherdirthe antibody

titibeld intbRsbingin f eactivity
contbegldRet Al S YhorS LA 8 CRARRIIEARHb Uk squence
of Y IR NO:4 fand 6o AP 1 26pPlidde (BT) EDNONR Fab fragment  of |
the anti body bi nds APl-4o0 peptl de (SEQ I DNO1) with
7 a i.ty..of aboyt 200 nM o l.ess, The
7. 20 s oPlrgicp o5iing & iy O5sisin 30143 Wberesn o antibody

_ 40
bindstie el sandehith Dt(f N%ﬁ%ﬁﬁ%ﬁﬂﬁ@l&ﬁﬁl&??l?ﬁﬁ &Qgé(rls@%ﬂﬁmp (ag

pepti de
Seq‘%?l“"c‘l’ @%O‘F’n@d(ﬁ) dsition according to any one of
clai ms 26- 32, wherein the anti body

48.  The composition according to any one of claims 39-47, wherein the antibody is

monoclonal antibody.

49.  The composition according to any one of claims 39-47, whereln the antibody is a

humanized antibody.

50.  The composition according to any one of claims 39-47, wherem the antibody is a

- human antibody.

51.© The composition according to any one of claims 1-12, wherein the subject is a

- human,
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conpetitively inhibits binding of a nonocl ona
anti body conprising am no acid sequence of SEQ ID
NO 4 and 6 to A0140 peptide (SEQ ID NO 1). 79 34. The
conposition according to any one of clains 26-32,
wherein the anti body binds to the sane epitope to
whi ch a nonocl onal anti body conprising am no acid
sequence of SEQ ID NO 4 and 6 binds. 35. The
conposition according to any one of clains 26-34,
wherein the antibody is nonoclonal antibody. 36. The
52C0 b : j § ope of ¢l al 26-34, .. .
whorar s REGT RS &P e BB L0% Pt st o
hugemposi ti on according to any one of clainms 26-34, :
wherein the anti.body is a human anti body. 38. The

53C°W8§Lct,i on .taccor ding to any ope of clainms 26-37,
wher €1 R LR&! éWCB?rglr%ﬁPéﬂhgge o daimg 26n38, whgrem die subject is a
humahj ect. 39. A pharmaceutical conposition conprising

an anti body that binds preferentially to amno acids

54 28-,?0'of AP, 140 peptide (SEQID NGO 1) and a
phal Macserasition| agcerding se amy enc ofplaiine 89-F0pwhoest fhe subject is a

hurgig] ayi ng devel opment of a synptom associated w th
Al zheinmer's disease in a subject. 40. The conposition

55 of claim 39, wherein the anti body binds preferentially

55.1 0 Wse ofepiantipedyt thatbindyqlreXdRstial Aiah 9eid92808/@ 1 40

°&a§%§1ﬁ$§b“° peptide (SEO 1D Mo 4o foias R09Ppi

pepl &} indheymenwactyre of @, phatmaceittical hempoiiidrofy treating

AlZRGRSr D Afse AR, sihigqi ficant cross-reactivity with ANA42
and API -43 pept| de™ 42. The conposition of claim39 or

40, wherei n the antibody does not show significant
36. cr obhe wsad claimtsy, wherinARd dititpep birdle predref@allyi8@n epitope that
i bod

. conposition_of claim39 or 40, wherein the antibo
inchifeRiming a3 Andlpif #4ba AP  orfisedde €3 TONG: I ¢ h
APl - 43 peptide. 44. The conposition according to any

57. oneTiRfuse o thln 39 oft 96, WRMLIR I d;{erﬂlﬁgé%&fegr%?f%o% siﬁj?l%lﬁglﬂﬁross-

anti body binds AP 1-40 pepti

reactifify with y\ fofi. aisdodf,2pepti or | ess. 45. The conposition
according to any one of clainms 39-43, wherein the Fab

fr n . , ;
58. %g%sé of claim 55 or 56, wherein the antibody does not show significant cross-

reactivity with AB, peptide.

59. The use of claim 55 or 56, wherein the antibody does not show significant cross-

-reactivity with Af43 peptide.

60. ‘The use according to any one of claims 55-59, wherein the Fab fragment of the

antibody binds A4 peptide (SEQ ID NO: 1) with an affinity of about 200 nM or less.

61. The use according to any one of claims 55-59, wherein the Fab fragment of the

antibody binds Ap;- peptide (SEQ ID NO:1) with an affinity of about 1 nM or less.
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of the antibody binds Al' 140 peptide (SEQ ID NO 1)
wth an affinity of about I nMor |ess. 46. The
conposition according to any one of clains 39-45,
wherein the anti body conpetitively inhibits binding
of a nonocl onal antibody conprising am no acid
sequence of SEQ ID NGO 4 and 6 to A0140 peptide (SEQ
ID NO 1). 47. The conposition according to any one of
claims 39-45, wherein the antibody binds to the sane
epi tope to which a nonocl onal antibody conprising
g2am i 1 D NG, 4 : 6, D 1. 48.
Theﬁggﬁ%gg???gﬁggg%@?g%ﬁgﬁ%%&gﬁéqghgﬁo Hngﬁﬁgg -47,
- compaiitiely inhibitahindingrhf 2 reoncvbmat ktitelly asinptisidy amd® acldeequence

I.1ion according to any aone of clains 39-47,
of ﬁ@ﬁ@fﬁﬁbﬁf’é‘dﬁ%%@w PP@‘d&Eisﬁgn@rﬁ‘@éB- anti body. 50. The
conposi tion according to any one of clains 39-47,
63.Whe rRiefusé AoRlth RAHHY dre oF cliiHE85 67 “\‘évh{}gﬂb’the ?&tihfﬁg%inds to the
conposition according to any one of clainms 1-12,
samihemiepa ta Waich amensecldngl antibodyreempBding 2minbheeid sequence of SEQ

el jtion according to any one of clainms 13-25,
H)mhérgﬁ%gpﬁgisubject is a human. 53. The conposition
according to any one of clains 26-38, wherein the

64.subjTée icdosdifg tdaryBdhe 6F4laithB 85 GRWASII M8 aAGERIydL Bhnb&onal
any one of clains 39-50, wherein the subject i's a
wuﬁﬁﬁ%n. 55. Use of an antibody that binds
preferentially to am no acids 28-40 of A(31l-ao

. . ; .
65. Peptirhd ﬁse(aﬁg&‘dllr{% DGy bhe bf‘clta?%r ?f??%, a\?l{l:e%%’iﬁ %ﬁgz:ﬁ%f)% isa

phar maceuti cal "conpdsition

humgingzsd satibadlya subj ect. 56. The use of claim55, wherein
the anti body binds preferentially to an epitope that

i nc am no acid 39 apd/or 4 f the AP3140 peptide
6. SELfif R @ 8wty $Re S al S r Riventn Ghe wtooRf Brsshugman
antibbdy. ant i body does not show significant cross-

reactivity with A13142 and AP 143 peptide. 58. The use

of claim55 or 56, wherein the antibody does not show
67. si gHpe olcamrpntibpdisthat binds preferentially to amino acids 28-40 of AP .o

peptide (SEQ ID NO:1) in the manufacture of a pharmaceutical composition for

suppressing formation of amyloid plaques in a subject.

- 68. The use of claim 67, wherein the antibody binds preferentially to an epitope that
includes amino acid 39 and/or 40 of the AP;.40 peptide (SEQ ID NO:1).

69. The use of claim 67 or 68, wherein the antibody does not show significant cross-

reactivity with Ay and A4 peptide.

70. The use of claim 67 or 68, wherein the antibody does not show significant cross-

reactivity with AP ;.4 peptide,
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reactivity with API-42 peptide. 59. The use of claim
55 or .56, wherein the anti body does not show
significant cross- reactivity with AR 1-43 pepti de.
60. The use according to any one of clains 55-59,
wherein the Fab fragnent of the antibody binds AP 140
peptide (SEQ ID NO'1) with an affinity of about 200 nM
or less. 61. The use according to any one of clains
55-59, wherein the Fab fragment of the antibody binds
AF' 1-40 peptide (SEQID NO 1) with an affinity of
71abouthelise@df €tint 6% 8r 68 2vledein THECantisEd ISR HAt W Qg@¥ant cross-
one of clainms 55-61, wherein the antibody
reaglbviyevith pPelsyPepte-bi t s bi ndi ng of a nmonocl onal
anti body conprising amno acid sequence of SEQ ID

720 i LRG0 Rt B ol e o

use accor
antitotly bindy Al Rffseptide (S0 IDN®: 18 Rith QR AR ALY 2BBu200 nM or less.

nonocl onal anti body conprising am no acid sequence of

SEQ..ID NO 4 and 6 binds. 64. The according to any one
Boof  dhaPaeasoBing ey eiog of plaimneT-Bbayherain tisnladl remient of the

BB AgE S el S PRSRS BRt 0500

66. The use according to any one of -clains 55-63,

74.wheiThe nset deeordivig toarly ons ofclaini@sy-7 BRiticRatyhe ffibodise of
an .anti bqdy that binds preferentially to am no acids
competiftyely fnhphits bipding app menoelope aptibody comprising aseino acid sequence

. h ' )pposi tion for
Of%%gﬁég‘g?%d%? %gﬁ@%%@ﬁ@l;%@@ibgﬁ% gues in a subject.
68. The use of claim 67, wherein the antibody binds
75. pr eThe esetacaddingtto aap orPLS dpignst 47213, whatdin! iR antiBbdiobiadd @ the
-39 and/ or 4& of the APl q peptide (SEQ.ID NO 1). 69. :
samgepitopc o syhich a mengelopl agbodgromprising igring e+18 sequenercef SEQ
1D NOt4 slawwigigni ficant cross- reactivity wth AR1-42 and
A0143 peptide. 70. The use of claim67 or 68, wherein
~ the_anti body does not show significant cross-
76. 1 eathd yaetapeariling taRny ane plgaingd7-53 whtreirTthe ansbodyf is
mon%lcﬁ)hﬁ'?ﬁﬁb(? Y-68’ wherein the anti body does not show
srgnrficant’ cross-

77.  The use according to any one of claims 67-75, wherein the antibody is a

humanized antibody.

78. The use according to any one of claims 67-75, wherein the antibody is a human

antibody.

- 79. The use according to any one of claims 67-78, wherein the amyloid plaques are

in the brain of the subject.
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reactivity with A131. 43 peptide. 72. The use according
to any one of clains 67-71, wherein the Fab fragnent
of the antibody binds A(31.40 peptide (SEQ ID NO 1)
with an affinity of about 200 nMor less. 73. The use
according to any one of clainms 67-71, wherein the Fab
fragnment of the antibody binds AJ3140 peptide (SEQ ID
NO 1) with an affinity of about 1 nMor less. 74. The
use according to any one of clainms 67-73, wherein the
anti body conpetitively inhibits binding of a

80N OogLOdtak ' : LS| 1 o aci d. sequence . of
S0 1 R4 e A A | i A aeioF B oy o

peffisle ($_E@ IsHOal) do thetl mgmifectae s apBadhacehtiaBoffosliton for reducing
&ﬂ?‘iﬁi n the ant.ibody binds to the sane epitope to

PUGINESIYRHEN anti body conprising anmino acid
sequence of SEQ ID NGO 4 and 6 binds. 76. The use

81.accor@ivigof Samn¥0,0nerah 15 8 i el 08 eni
““antibody is  monocl onal ARG Zlﬂégprﬂi%}l‘gntgaé@tganepltopethat
incldesantinegioido’ Seangd/ @ offthe AR Jypepide’GEQUIRNE): n.the

antibody is a humani zed anti body. 78. The use

acc in .any. o of. cl.aims 67-75, wherein the
2.0 AP IuRN ST, Hnefaibiy entbodhrinss pokshaveseufingt cross-

readtigWyitloAR,_Bfang A {iud8, wherein the anyloid
pl aques arsze in ?ﬁgﬁ%&aﬁ n of the subject. 84 80. Use

of an antibody that binds preferentially to am no
83.aci dbe pg ofplaim $Q0 40, wherpin the a(Shidyl ddedNbtlshownsigdificant cross-
[mg facture of a pharnmaceutical conposition for
rearelﬁﬁﬁlgkﬁwmﬁd&‘ pl aques in a subject. 81. The use of
cl ai m 80, wherein the anti body binds preferentially to
84.an €he tend cldhatso driag! wHeSiARk AL LV si §
the Af3140 peptide (SEOQ ID No?l%@fdg%ggﬁ%%ﬂgg%q‘q%%’f RROSS

reachiyity wiAP b perside. t he anti body does not show
significant cross- reactivity with AP 142 and AP-43

pepty . .The use of claim80 or 81, wherein the
8. anltglf tﬁ)eg%f ag(goercshnﬁg? ALY %’iccé"fﬂnlslggaq‘]"b whegsisthe hiah dragment of the
antibddyTbidds34@ 2 ide4SEQath Nt |
wher ei n&%lﬁ‘eogﬁ?i bgddeoes mtﬁgﬁ%ﬁv&g@gﬁoﬁéﬁﬁ?bgrglé%%r-[ess'
reactivity with AR 43 pepti de.
86. The use according to any one of claims 80-84, wherein the Fab fragment of the

antibody binds A4 peptide (SEQ ID NO:1) with an affinity of about 1 nM or less.

87. The use according to any one of claims 80-86, wherein the antibody
competitively inhibits binding of a monoclonal antibody comprising amino acid sequence

of SEQ ID NO:4 and 6 to AP peptide (SEQ ID NO:1).

88. | The use according to any one of claims 80-86, wherein the ahtibody binds to the
same epitope to which a monoclonal antibody comprising amino acid sequence of SEQ
ID NO:4 and 6 binds. | |
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85. The use according to any one of clains 80-84,

wherein the Fab fragnent of the antibody binds AP 140

peptide (SEQ ID NO 1) with an affinity of about 200 nM

or less. 86. The use according to any one of clains

80-84, wherein the Fab fragnent of the antibody binds

AP 140 peptide (SEQID NO 1) with an affinity of

about I nMor less. 87. The use according to any one

of clains 80-86, wherein the antibody conpetitively

i nhi bits binding of a nonoclonal antibody conprising
gg.am 4

Popt et SRFIRERERy e gF oS0t WAt il
moppdonsl aglilxidys 80- 86, wherein the anti body blnds to the

same epltope to which a nonocl onal anti body conpr|3|ng

am a 38 ue ce of S nd 6, bin
90.35. T 354 Lo MR e ST o RSk ot be witbaay
hum&ﬁzﬁlﬁtibb@_antl body is nonoclonal antibody. 90. The

use according to any one of claims 80-88, wherein the

antl ody is a. humani zed anti bod 91. The use

~accorf |“?Fga‘i°6fdwocﬁ‘?¥ ogf of ¢laims3B88.ogherein dhecantibpiipis a human
anngg‘g}y.body is a human antibody. 92. The use according

to ‘any one of clainms 80-9 1, wherein the anyloid

pl agues are in the brain of the subject. 93. Use of

92.an Ahe l-lmwmﬁhmtto i dse pf dhiznedt-H Blwherdio teminiyodqilatfes are
peptide (SEQID NO 1) in the
int 8‘?{ gjﬂﬂﬁ%“ ‘a pharmaceutical conposition for
del ayi ng devel opment of a synptom associated with

93. Al ZUT8d BB4n MtiBbELAREDLIA ?ét‘@&tﬁﬂl t \ a
93, wherein thgﬁantllboleggre bi nds r%fglglgneon%b?%l%g%@éf&h “Jo

.PCP@Eﬁ (SE8RIR kY1) llllrihdi udeglactuianal aamaﬁn&&uamj /compéﬁtloﬁ fdrhielaying
. t d f 93
e R

Cross- react|V|ty W|th AP142 and A{31 03 pepti de.

94. TheThesese@f clilinion) @Berein B4 anﬁ%’lﬁ!yﬂjlﬁdstﬂ?&eﬁ:ﬁhh@yo@’anc%ﬁ§pe that
not show si n| ficant cross- reactivity with

inclygdes pmigo awd 39 pdiondolohe Afaunpgeide (SBQ IDWHRrIYI n t he

ant| body does not show si gn| ficant cross- reactivity
'iél}d;\‘fsg bf glémg?@tomg«g,rvgt?e%elp ¢ gz{su ]dy ?é%er?ﬁt rslg(f\}vgltggl cant Gross-

reacuwty with AB ;43 and ABj.43 peptide.

96. The use of claim 93 or 94, wherein the antibody does not show significant cross-

reactivity with AP;4 peptide.

97. The use of claim 93 or 94, wherein the antibody does not show significant cross-

reactivity with APy peptide.

98. . The use according to any one of claims 93-97, wherein the Fab fragment of the

antibody binds AB ;.4 peptide (SEQ ID NO:1) with an affinity of about 200 nM or less.
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anti body binds AP31A0 peptide (SEQ ID NO 1) with an
affinity of about 200 nMor less. 86 99. The use
according to any one of clainms 93-97, wherein the Fab
fragnent of the antibody binds AP 140 peptide (SEQ ID
NO 1) with an affinity of about 1 nMor less. 100.
The use according to any one of clains 93-99, wherein
the anti body conpetitively inhibits binding of a
nonocl onal anti body conprising am no acid sequence of
SEQ ID NO 4 and 6 to AP 140 peptide (SEQ ID NO 1).
101. ' Al
o s PR Rl o of <R 7997 NGB P rothontof he
antybioidg Mirals tfh ag paptide (S2Q 1D AHY: 1§ ovithraniffivg tyasfiaboutacnM or less.
sequence of SEQ ID NGO 4 and 6 binds. 102. The use
ccarding to any one of clains -101, wherein the
10,0 s el iscing e oERIBoAY 59 i aBody
co PivelyNighi i InABaniBi | .
oy ibits Bl 08 o Horco R bod?f)&’%’f’ﬁ{%ﬁfeﬁ rfinb B6id sequence
of SEQIPNOY and 6an\Afonepeptide (SEQEDIB2APL, wherein the
anti body is a human antibody. 105. The use accordi ng
n.the

to one of..cl ai ms 55-66, . wh i ubj ect is.
101,530 038 B B85 oBg oAy o0 aHyP TG BecT By fiads to the
sanfeepiiBpe Whehieh A nidh@clohl MREbodSeanf i kmind Adid s?&ﬂﬁnb.%f SEQ
according to anyone of clainms 80-92, wherein the
ID Nt aed 6 Pids human.  108. The use according to any one
of clainms 93-104, wherein the subject is a human.
1009: ' ' ' 1S LAl We .
1020 o TaSe e ing 2] LAGERR IO WIERERIE ahlbodty i
momrchdral axtitbiody.l y to amino acids 28-40 of A43 140 peptide
(SEQID NGO 1), and instructions for using the

antipody to treat Al zheipger's disease in {he subject.
10357" Fhgoseeegiting an i of gt lls Mg Petstinibe paibock 1<
hundiie@iafltii@aues in a subject conprising an antibody

that binds preferentially to am no acids 28-40 of

AO0140 peptide (SEQ ID NO 1), and instructions for
104ysi he viecrcegrdingde gy enesefpprios3f K pwhensin thé antihddyiisia human
antiﬁ% ues in the subject. 111. A kit for use in
reduci ng anyloid plaques in a subject conprising an
anti body that binds preferentially to am no acids

10528- e wde abdrdibg tpapt drskcof{cHiEfs[5B-0dDwhireirthe subject is a human.
instructions for using the anti body to reduce anyloid

| aques in the subject. ) . .
106.9 e use according to aljly one of claims 67-79, wherein the subject is a human.

107. The use according to any one of claims 8§0-92, wherein the subject is a human.
108.  The use according to any ong of claims 93-104, wherein the subject is a human.

109. AKkit for treating Alzheimer’s disease in a subject comprising an antibody that
binds preferentially to amino acids 28-40 of AB1.4o peptide (SEQ ID NO:1), and

instructions for using the antibody to treat Alzheimer’s disease in the subject.
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112. A kit for use in delaying devel opnent of a
synpt om associ ated with Al zheiner's disease in a

subj ect conprising an anti body that binds
preferentially to am no acids 28-40 of AP 140 peptide

(SEQID NGO 1), and instructions for using the

anti body to del ay devel opnent of a synptom associ ated
with Al zheiner's disease in the subject. 113. The kit
according to any one of clainms 109-112, wherein the

subject is a human. 88
110. A kit for use in suppressing formation of amyloid plaques in a subject comprising

an antibody that binds preferentially to amino acids 28-40 of AP0 peptide (SEQ ID
NO:1), and instructions for using the antibody to suppress formation of amyloid plaques

in the subject.

H1.  Akit for use in reducing amyloid plaques in a subject comprising an antibody
that binds preferentially to amino acids 28-40 of A4 peptide (SEQ ID NO:1), and

instructions for using the antibody to reduce amyloid plaques in the subject.

112, Akit for use in delaying development of a symptom assoctated with Alzheimer’s
- discase In a subject comprising an antibody that binds preferentially to amino acids 28-40
of APj.40 peptide (SEQ ID NO:1), and instructions for using the antibody to delay

development of a symptom associated with Alzheimer’s disease in the subject.

113.  The kit according to any one of claims 109-112, wherein the subject is a human.
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