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and, ultimately, death. Approximately 15 million people worldwide are affected by
Alzheimer’s disease, and the number is expected to increase dramatically as lifespans
increase. Histologically, the disease is characterized by neuritic plaques, found
primarily in the association cortex, limbic system and basal ganglia. The major
constituent of these plaques is amyloid beta peptide (AP), which is the cleavage product
of beta amyloid precursor protein (BAPP or APP). APP is a type I transmembrane
glycoprotein that contains a large ectopic N-terminal domain, a transmembrane domain,
and a small cytoplasmic C-terminal tail. Alternative splicing of the transcript of the
single APP gene on chromosome 21 results in several isoforms that differ in the number

of amino acids.



di sease. Famlial forns of the di sease have been
linked to nutations in APP and the presenilin genes
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1996, Ann. Med. 28:255-258). Diseased-Ilinked nutations

[002a1 t hese@gﬁgé?rg &ﬂwe a c@nﬂraﬁciBl%Eﬁ% neRf ﬁ(#gg/rbfgflzﬁehﬁer s

2- ani no or m of t he predom rm f ound
distase afgindiadl forpisad @%dlsd%ﬁr bawcé]em luﬁmﬂﬂozmnatmnsmﬁ APP and the

PresE R TS AV b 0 N RV AL o7 20 SBa g Ann.
Mdaupgiens angh. q§1§@d@,e@hﬁleédnaﬁtaﬁb@gheﬁese estResdultah ifreased
1999, Nature 400:173-177), and peri pheral

proslyetion ofithe #2-emiest acdfarmati A thegpredermingntafgen feundAp amyloid

N T R T

muitdie féiy oft ARP eﬁmnﬁlnmhow @dtcead pﬂn’cﬁmb&ideg aBd afsaalat&dtpathbh@es
treat ment and prevention of ei mer's di sease. There

(Schenketal-» 499% Natyrg A00:h73h3 4k aad peripheral pdministration of antibodies
a0 SR 5 A e ) U4 3, P M

MeMmﬂmd;(BDrﬁM—Bm) ents. [0006] Throughout this

application various publications (including patents
are .referenced

OGRE. | Dot ARtibE R GRk MR IHELS PRMRGE PG S e

trezﬁﬁﬁn{"ﬁ{ ¥yenfieR 0P AlAeREbrydi§eais N BRGE rensiMVYRYEG (ﬂ):r ahlbodies
NVENTI [0007] The invention provides isolated

andmthgrcllrmnmotbﬁmemm agentp Hiectpd aghinsg AN IRwvingdppraved e8Racy, and
Tabl e ifically, antibodies are
whbc A aue c?bE t%f uge \g%h h@{gg %ﬁl%%i:s

| no-aci ds 1-16, 16-28 or
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enbodi ments, the nonocl onal antibody binds the Al 3
pepti de vvith an affinity of about 200 nM or |ess,

about 100 nM or A [ s, preferably
about 30 nM or ; - bout 3 nM or
| ess, about 2 nMor less, and about 1 nMor less. In
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shown in SEQ ID NO: 4, 6, 8 or 10 (Tables 9 and 11), or the binding of the monoclonal
antibody produced by the hybridoma designated 8 A1.2A1, 3C6.1F9 or 10B10.2E6. In
some embodiments, the monoclonal antibody binds the AP peptide with an affinity of

about 200 nM or less, about 100 nM or less, about 60 nM or less, preferably about 30
nM or less, more preferably, about 3 nM or less, about 2 nM or less, and about 1 nM or
less. In some embodiments, the Fab fragments of the monoclonal antibody binds the

AP peptide with an affinity of about 200 nM or less, about 100 nM or less, about 60 nM

or less, about 30 nM or less, about 3 nM or less, about 2 nM or less, and about 1 nM or
2



nonocl onal anti body having the am no acid sequence
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of g aaffbag Siesds U Bpepiiy SEQIEES: Bohacatnty o ibaye 200
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In sone embodi ments, the Fab fragment of the antib
or febranbqurt @frM entqsalabyutbh mdor dess.adn sepe ewpedinteats, tha cPladees
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witB anlvlfﬁmtyl afsbputaPutM 2r Heiss, @boutd 98 nMBor less, about 60 nM or less,

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 that preferentially binds to an
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

less, about 60 nM or less, about 30 nM or less, about 3 nM or less, about 2 nM or less,
3
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SO B L Ui e R ke oS Frgmierthy B B ridoma
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variable regions derived from variable regions of a heavy chain and a light chain of
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.



[0011] In some enbodi nents, the binding affinity of
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O, | RIS ARSI RIS s
mdnbelopdllaptibiedyestdesteibed hefein, uevtibas aledtbrecdnmptésirg the ’
M TR T e NN L
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nu.J:l Xt‘r:cﬂ:t e&ﬂen@\!: Sch%vﬂ{ 8 ngﬁ) ?J(P?%L?@’F? H’I’Ab‘féa Q)C%Q&"'&lhgﬁ also

ve anoun

prcp.@dle)é raemhu cd:ﬁ&o(npnellng divegrondescabed HfEEelﬁn ln hadhe appeot, the
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enti a
produced. The invention also provides an immunoreactive polypeptide produced by

culturing the host cell described herein and recovering the polypeptide so produced.

[0015] The invention also provides a pharmaceutical composition comprising an
effective amount of any of the polypeptides (including any of the antibodies) or
polynucleotides described herein and a pharmaceutical acceptable carrier. In some
embodiments, the pharmaceutical composition comprises an antibody that preferentially
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WO 2004/ 032868 PCT/ US2003/ 032080 binds to am no acids

16-28 of A(3 peptide. In sone enbodi nents, the
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a4 ob 55 6B 1900 st e S0.abbot ox0ebeAGM orfess,
abb@tsﬁnMQ)k? Qdik, BBV orll@sésaboﬁf’PHM S}Qg&M ﬂlrso#\/l ﬂgenlt's the

nMor |ess, about nM o ess out 1 odeLd
Fab firagmeet ofghdadibugybids tdhthe Pefopdptide (SHQ IDfNohgewamtah hegbity

o PSS B B T B ST

th an
i o U 008 59 e

embedimentsly thgrtFab dragveot ofiths antlbmldy) tiat Beeferbhtinilyl besds, to ab) @piitope
ess

R0 i R B A B iy 10 NG by ghe

hat
B i e
leski ih’dst GOthJe legs fﬁbpg!;(ﬂg i I&(r EEQlabaJﬂ\ﬁll\élﬂrtlwi :)dcl))oafl\]/% nM or less,
| out nivi or ess, abou nivi or
abfit M bt BaoHmeabopisaS e forgient o the enibodkont
pre?er@%all?rbullcﬁsﬁ n. ﬁ@dsﬁe tl%cﬁ EOR es acﬁ‘(ﬁ)s% 4(;‘ I%)P pep%ﬁe

I'n somé enbod e an conrpetl
(SEQHEDIN®) bmﬂsimge off p&pﬁﬂ@@ﬂ@ﬂ?h\l@m} WhRdY a rdfab&\d 200
N{she am no acid sequences shown in SEQ ID NGO 4 and/ or

or Igss, aboat heha) ashess, abeni Gfoet q;ﬂ@amgt HynMdrdess, about 3 nM

o OSN3 503 o L SRR L

comtﬁbvelyhahlbambmdmg o6 d ynaosphalsinfibodNtonipradigkhe 8RR
4 and/or 6, or the npnocl onal

shown in SE
seqypnGep) Wby&ﬁjg QS% 4 apd/or 6, or the monoclonal antibody produced by

the hybridoma designated 8A1.2A1. In some embodiments, the antibody binds to the
epitope on AP 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

6



hybri doma desi gnated 8Al1. 2A1 bi nds. In other

enbodi nents, the pharmaceutical 6 WO 2004/ 032868
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ad RIRQEHAEL Sreciibe doﬁgé h bR&bhaRERKEA] &f éﬁ,ftﬁ)ﬁtcbﬁlﬁn)ém %n

am no aci ds 28-40 peptide (

aniibndy (Behulinepolypeptitdes oamlmad@on@p@f dreanvéngioh yo bsmhjsctx tn

o R SARG ForbElHER ot SRt
préfé&tentiARHIRGAY aRfifd 8i@N16-28 bYVAPRIPBPSdd An3BmE @hfb@@i%le‘h&a&e
i ncl udes am no acids 36-40 of the A[3 peptide (SEQ

anmdy)bmdsrpr@f@mtlelﬁvb@cannw acids 28140 af ARlegtids (IBQID Dith d:l) In
so%cfe ex?‘:ﬁg(? | t ta]tng (gd(y o e?e%e%@ag]lpggtﬂagnlsq%&%ﬁgxag {n(gfudes amino
ac1§'39%5/‘09 amof 085 péRRIe (SO T IW)IIQe an:}gebo | c@ﬁlerﬁg 3 43

peptide. In sone enbodinents es t
antiborlgt pircfeﬁntlaib_,r bmﬂsetotdn&@top&%uﬂ&sludm aminaatids 388040 tHRfAB
(SEQ ID NGO 1) but show no significant

peiisd SERADERDL It g Sorempadimmeathothe piadies ghat Dt e cppippe

e ARBEEREN Ty DR RE ot QD (0B Qo

sighlfapepddsdeadtiSERWIR ARY..1 indibt ABAN pepfideliTh¥o@b emBB@idtents,
200 nM or | ess, about 100 nMor |ess, about 60 nM or

the| aagibodiesibat bigd tan enitope thet inchidesiamioravids 36495+ thah B peptide

(s BRCtnBine SariGfhEt Ser Back Y b WAL ABo ARG oA
pe;ﬁﬁﬁt 'IﬁjFoxﬁeSéQoth s lthe WhiBo 9 A biddRid Xmlr%Oac?cE/l 4(%20(}0 SB

ess out 100 nM or l'ess, abou

pepiiﬁl@ SEQQDNOOI) binds36 theadP péptide (SEQMDI O S,) wathQiht afniMbf
or Iess about 1 nMor less. In sone enbodinents, the

abquis 309 piGerdRsS. atrout hA0 Mt qriesayahonte0 MMedrdessnationt BYnii ardess,
abdu? 381 Spletsg BBout 2 nM or less, about 1 nM or less. In some embodiments, the

Fab fragment of the antibody binds to the Ap peptide (SEQ ID NO:1) with an affinity
of about 200 nM or less, about 100 nM or less, about 60 nM or less, 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 that preferentially binds to an epitope
that includes amino acid 39 and/or 40 of the AB 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

7



that includes amino acid 39 and/or 40 of the Al 3
peptide (SEQ ID NO 1) binds to the Al 3 peptide (SEQ

wo DoMas2BFs Wi th an affinity of about 200 nM or PEBES$2003/032080
about 100 nM or 7 WO 2004/ 032868 PCT/ US2003/ 032080

lgsssaboutehnM agdessNabont 30wl ordéssdboB03 AM 6 leis?@lﬁ)ut ak®ubr less,
about nM or | ess.

agoJiM N ok & § Inas%%}%temzl}oﬁgr/lnigx_‘gﬁltﬁq Eﬂ:ﬁ%ﬁmqﬂt of the agHbedydhgt

In sone e
tefierentiaiBf ta mb |
pam ngqmg ?If dg 36Ia?1§b%?&lt tﬁ%ﬁx&lgdé%e%n’ﬁﬂb E&B%%%%@%)Ql‘%éq?ep%de
(PEQ4AR NG:1h hgndA@cgthpéF& pe@ad¢ m D NNOX1 1 )ity ahfhfﬁﬂ‘lc\%/ of about 200
or

| bout 100
LA Mol 1305 ard 0t Ehabi o whoioR0 b et 3

SS,

oBleEdyhb@It 2| M 9r 1639 AYbutd rﬁ@ﬂo?‘iesgegison?ebaﬂﬂqdl?l yg,c%e antsbody

In sone enbodi nents, the anti conpe

COmPpRtisively lehlhms hr@dmg Oéammmclomladntmndy Ealyrissighe iaflimMPacid
ID NGO 4 and/ or

e%;h@nc%% 3/ gomr/n i n SE
or t rmnoc PBE8yOTShe Bieaedons) antibpsdy produced by
thhylbbndknnmdehegnawﬂ&ﬂﬁﬁ@@ﬁlﬂ?e%tlbgﬁ cﬁﬂBé Q&g}ﬁgﬁ an%r

chi nerjc, éman or ~ humani zed anti body, can

hw%mtlg? YaAng, paT Qy@@:ag@(ﬁ@ﬁh@antdfodan Exapigs of antlbody
AR e IHSE IR T 450 B to0, e i

Caglah?glbe achglenchaini, bigeeciffcioe naltispedifit &E&%U{r kHat @Eﬂltdoh'g)gﬂ‘ e or
ri se one_or nore antlboﬁg fragnents. Yie

hat

arr?tanggdi}' Ifﬁ&ﬁpef‘ﬁr efntivady randugherdedinkerblomtherapeantioggent, or co-
adﬂﬁmgteredaﬁ{ﬂgmhgltaﬁaﬁga n"th a therapeutic agent. [0018]

The invention al so provides a nethod of del ayi ng
0& evel opnment of a synptom associated with Al zheiner's
088 ease oThedtlY?@ﬂOId@lgemtesles einathed ofdelg)ﬁﬁglﬂﬁﬂte@bh{éﬁt oFfa

ubj e co adm nj stering an

syﬁ%?bnﬁ)gsg&l {Nﬂh%lﬁqf e r%ﬁgﬁ,eﬁ%p L(l)?[?eé HSeas ite ﬁ@ﬂ%lmulatlon of

fective dosage ©
Alepeppide & agibjet coniprisioagudinimial
ol ynucl eot ﬁge ofIj t hg [ nvenrtﬂl%odr?llgetfg%%egﬁ)g%%?ﬁzph%aceuucal
CO'F'Q 69N eamprisigaRendhody |(1§gluéme\ppb@sptaien)ampotynweoude of the
m@g@&{@s{ﬁémefcpr mation of anyloid plaques in a subject
conpri sing adm nistering an effective dosage of a
wﬁhar maceuti cal conposition conprising an anti body

Ohcl udi Ae poeytimmisogesyidara methyd ngp:tess@l% feﬁnéthﬁ of amyloid

odi nent s,

b
Plag{"‘fyﬁq%g&ﬂ?ﬂ °°‘8§re‘sé‘?gga‘1‘ﬁﬁ’{sﬁéng Phiecve dorage @iﬁxplevnaceutlcal
cothP&ihn coRrikiny @ﬁ‘hrht%dﬁhﬁ@lucﬂﬁ%}ﬂbl?ﬁ%nhﬂe{}%&* E@grrx ieioﬂae of the

. reduci ng anyl oi.d plaques in
mva%ﬁﬁnrfp dhesubiset- dm semd arbdditeernds) slmganmld@laqhegamﬁﬁu& bl of the
uBQpposi tion conprising an antibody (including
polypeptldes) or polynucl eotide of the invention to
the subject. In sonme enbodi nents, the anyl oid pl agues

[0020]e i n t Hibke foveition afso pRwides RinRElod of reducing amyloid plaques 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. In some embodiments, the amyloid plaques are in the brain of the subject.

[0021] The invention also provides a method of removing or clearing amyloid
plaques in a subject comprising administering an effective dosage of a pharmaceutical

composition comprising an antibody (including polypeptides) or polynucleotide of the
8



[0021] The invention also provides a nethod of

renmovi ng or clearing anyloid plaques in a subject
wa@eovpn3sssg adm ni stering an effective dosage PET/EHS2003/032080

pharmaceuti cal conposition conprising an anti body

in{énfich tsihe u RERHABod MenRO IS RHEAS@ blald e -
e DB Rk BRI AR PhenB0 N MRS blaiesbe i brlin of the

5U§1§B‘j~ect. In some enbodi nents, the anyloid plagues are
in the brain of the subject. [0022] Additi onaIIy, t he
hyp4ent i on i_nhi ng
00l o Sl B Rl Lol B g
accontlaton ofgAB peptidess ueiswet dontprisiiprogiaotigd thamf&sdéadﬂh of
t he. inyven 0023] .The invention al so provides a
monacing! Fy P&ﬂ&ft‘i g“VRR“ﬁ‘éptl de (including soluble and
deposited form in the brain of an individual

[0 risi ”HlCElﬁ!WEnﬁblﬁtafs@?kMdés% mddh6 ?bf]%ﬂl\féiggﬂgtﬁgﬁde including

ef fective anount of ant i body ein
sobibiecandrdspolited hors) in e reinuofiah atldmldu&ifcoﬂs{p&smg ;atimﬂmstraﬁmg to
d/or reduc

g bR aE i B RE <bBRCTarieBubdS al By Hvpmeh d6 Sae
embodid¥rig %@d&dﬁrﬂﬁlaﬁ@ﬂ BERH peptiddUs inHiblRAMBERL e Rited ﬁ'ﬁhe brain.

i nvention can be used to treat any di sease in which
In semg gbadimsatsothe Agge pEpats abAB peplidsseninhihited angioc teddged.

d o
T@k'ct e ﬁl%tfi%ld%l?gxleqﬁ{/erﬁlog cax Be S?etd|t(-??rﬁ? aaglgfd){sgg%glﬁfvyhéch

Inson’ s di sease, and
acfi@@dfonl of A pEptickioptessin besuspedtdils st B3odshadRses did@de,

herein, the conposition is admnistered by system c
Dowy' stdesime, P ?‘é‘%ﬁ% s divBRi Arsrplti- lflfﬂéCté‘@m%B@t ionis

adm ni stered by intraperitoneal injection. [0025] The

[062¥POSI t iR %ﬁ@&hb&ﬁﬂleﬁﬁ o rﬁétﬁg)&r &gcﬁ&dtl%?enmﬁggﬁp&tnon

theé invention described above al so I ncl
s edspipistired b»nsmmpﬁ nmeq’q@naﬂm somé &roblgdimkaets, thbcomdpoditiorais

t hat es m no acid 42 and/ or 43 of
ad%;%ggt&% é@@pﬁ') 1onan anti body that binds to
C-termnal end of A131 43 (SEQ I D NO 12) but show no

[0625¢ni fi cdht compssiticreat ¢ani Heyaditibterdd Id the(rEeb dD NG
) 11 and/ qQ 31 40 (SEQ ID NGO 1), an antibody that
5 ﬂ%d?sﬁr‘ 9&’6"? % “t s p RempeRioneAmRyisiag an antibadvithet

bif s5n fltpe il o ARl Py AL R g
an ghiglyedy dha ibgs ftd Getnnnmaloaslﬂf A 1yi (BBQYIDWNOY 1 D[ 13it sKBv HSEQ

IR NGO 12 0026

SIS R SE GV IR ey B (T CRAPUN HEFT e BEQIDNR:D),
S i 0o A AL G S 420,
(SEQ ID NO:11), or an antibody that binds to C-terminal end of AB;.4; (SEQ ID
NO:11) but show no significant cross-reactivity with ABj43 (SEQ ID NO:12) and/or

AB1.40 (SEQ ID NO:1).

[0026] Antibodies of the invention 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 comprises

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



altered A(3 or (3APP expression, such as Down's

syndrone. The nethod conprises contacting a specinen
wm@booa/0pets ent suspected of having altered A(3 BPCT/pSARR032080

expression 9 WD 2004/ 032868 PCT/ US2003/ 032080 w th an
withtuh BBodefof tHeEnténidALh Betaﬂﬁnﬂm%t»ﬂﬁ&hé?'tﬁkglem‘?}f ﬁi ort

|.evel of A[3 or PAPP differs fromthat of a tr
differsdpnmp that ebmcapiod Pheempqrisoe Mecimera f ur t her

enbodlnent the invention provides artlcles of

[00Zmuf act Uﬁl% {fk‘g elttbbdi nféﬂpg@txﬂve%go fde%lars‘[ g fo agfure

treat| ng pa gl ca condi t 1 ons
andikéte aergaiomg mdnﬂralsdlssﬁahfne tmsmgcpa&toﬁjgmm tdhd&ldn@ ERA aé\( 3

N T T O
de@&ﬂﬁg%mﬁlfymg 12\[3 R P!A@be The %xck%?gfan‘aﬂ%?é g)%s;% %.ﬂ&éolﬁga?ner with

f or exa e, bott vials test t
a labglt Quited escm@snemancludmé@ ekamphe abottesi aal)s aid tesntubes. al

ti t hol
P ST TN T R

cohfainet helds 4 B@npd3ion Bhwigh eRhctie AgH: WA iOLfF 9
purifying r}-\( 3 or (B%PP ¢ Thegéact ive lage%?% ﬁﬁtﬂ%&ﬁdgn

pat?}@}ﬁg@ | ¢dngHions orfer deteqting @y puriiiing rAfF enfaldRy, Thecwtive agest in the

QCI fic.for

coffROREOrPS Bh aAldaP Al BRAZRRY bbbl morghong fpulibiits shisific for
AR msmram ether cmﬁipdsaioﬁ&ft}i&aﬁvehﬁ@l CTHEIAE] bh ﬂ{é dofitalzd

‘;if fn pat hol oglgg)é condi tions suc
indifalgsd °§188% i u5pd tes treating pgthelogisal ¢qn5ittwgs Afch apr

IR el 1, h r in
Al Vﬁoﬁ“ﬁ.ﬂ“’%“?‘?&ydf%ﬁﬁge&‘ HEEhEAD B} BREP: Anb e Thiy Gk
dirpgeng for Etkerlin vivo br inharre mseesiich anthosaustrited abhsﬁ:.

cont ai ner descri bed above and a second cont ai ner

r|S| her i.ncl de ot her

(00281 e i al o g‘é r%rfla Il%ven{'l?lb‘fﬂ r’é Fut %‘Per éf‘b""e and a

se(sﬁld aokinert coniphiging dibaefeO tih@by RisthbLheludd bﬂhh‘xerﬂﬁénals des;ral?]le
filters, needles, syringes, and package Insert

frorlh%mfe?m@h@ldf user Seppiat, wd@fg qthey hwﬁfmodihled@,sﬁitelrda actdles,
symtkgl 'aﬂd sem%tljﬂéﬁgxgch(grﬁ ngS R i eany %tﬂﬁ ? E?sfgpged

conposi |on escr i
hegity of the use described herein whether in the cont ext

of use as a medi canent and/or use for nanufacture of
PTI OF THE.FI GURES [ 0030]

di ca RI EE DES Lk >
0o T TRE nyericn Ao 50 ichs AEH et 1RGO defesibed (such as the
antiBodRs) fonaly GFhd 1&@ @b&%bedjl'lér&ﬁ %@m@ﬂﬁ'tﬂééox&% Qﬂg@% a

cross-react with (3Al 31] Figure 2 1s a bar graph
medisaeriand/or vy fomaméaqturgbfa medinament! onal  ant i bodi es
di rected agai nst A(3 capture soluble A[3.

BRIEF DESCRIPTION OF THE FIGURES

[0030] Figure 1 is a bar graph demonstrating that the monoclonal antibodies

directed against AP do not cross-react with BAPP.

[0031] Figure 2 is a bar graph demonstrating that all of the monoclonal
antibodies directed against A capture soluble Ap.

10



10 WO 2004/ 032868 PCT/ US2003/ 032080 [0032] Figure 3

is a bar graph denonstrating that antibodi es produced
whyoothz2sehybri donma 8Al. 2A1 preferential |y bi ndP€DUS2003/032080

epi tope includes am no acid 39 and/or 40 of A0140.

[003%)33] Fqugiﬁre 34s 8 BW@&%Ms‘trﬁﬁﬁg At thxbb&*eé‘brdﬁu%t@,n the

t hi of | avi ne- S, staining in frontal cortex
hybridoma §0d @eﬁhmgfeffzsmaw»@g th AR pmmmnncaudqsmjrmm acid 38fand/or 40
of Al Lﬂpody 2286, 2324, 2289, or a control antibody

anti'> amesi ac. [0034] Figure 5 shows anti-A[ 32286

F(ab )2 fragnments do not activate mcroglia, nor do
[0033dy r enRigure drshaws qaanyifioatibrasfhonl Asbets tiebfl@6hd-8eind MBIC-11

the coppl efe anti 3 2286 I G . Panel s A—D show ct45
StalNAg, Hbﬁ&%‘?'o‘&%’éfhag@ PLPPPEATARYS T wasmgam aieqtion of apfibody
22850214 03 o, &(§cdn%li5}9moa{ygﬁth%n§§15 in the

hi ppocanpus. Panel's |-L show thioflavine-S staining

in the hi ppocanpus. M ce were injected with intact
[0@34] i - AB Fig6e 5Ish@v§ Anti-BEPARIS F(hyy) fragrend§ 3o ﬂ&t&ﬁtlﬁﬁtabnéragha

fragnents (B, F and J), control %ﬁgntl-arme& ac)
noy g0 ey 4/H0Y9 COWCE@MIP& depgsitsias ghseisielies the a@nylzte antl-AB
22%21 ?gﬁr _ﬁ‘qjlz%%lﬁlls QTDDO§§8 ‘@u Irném étgéh%ﬁltlétﬁnln]:ﬂllegg oc%%%ug Panels
E-BRA6waotel] Aﬁhmknuﬁbﬁlstoblﬂﬂmll@jﬂ irsﬁhe Qfﬁﬁbﬁhﬁl}é. @afels I-L show

i ﬁl of l avine-S staining follow ng intracrani al
thlP ?‘é&? PSRIHNG inihe uDRPSDDEE Mide “@Minﬁ@teénﬂlﬂamﬁct Auti-AB 2286

r| ght a?@?% )dl?tt Kga%)%ﬁﬂ’ @gé’m%m Oﬁgﬂf@{lwmnemac)

Ig®0eG aBd K)pwvscohtrel (antilamnediad)iFgh, ﬁz%melnﬁsf(D $1 gRg Y or
total Al 3 i mmunohi stochem stry. Panel C shows t he

M%’é‘iﬁ@tl@‘f‘ =r40efn Scale bprsfl 20umi des” for t hi of | avi ne- S
staining. The solid bars indicate values for frontal

03] e armpirt B BRI B CTHRTERE 06 contro

imfrAanblhist@oN@siRE And ﬁhi(ﬂlﬁblnbgﬂitmﬁ tolléwa@ Rhtrdc®4redl Snjb&ion of
control (anti-ammesiac fragments; |1gG Abeta

anti-Aie} 28 6rantifedies @ﬂ\{dfiﬂnilrﬂéét? 4 5@2 fragrhente Pahelt A shosfsthe rattio of

rgy e e IR OB s OR Bl otheraisry ool b SROBD 0 Feisighe o
lefedidstroghota mmnuﬂdhmh@m%ybp&fel cndb st Ry 8F 8% of R
conpari sons between the sBeC| ic pair of groups

sidesfoir ehipBaving-8 oRE]ing The selidr bark dwdicat§ Baleesrfanirbmeledostef amd the

3 antib d
e R T AR e
(anammay) mft’:aZSEgG ) P Cbittrefefs foR@n@s1aRA-RRESSSH, ? A3
serum | evel or anti-A(3 antibody concentration one

fragme% lgedbesa referg de anthd Pooiadi lgCorf (al)3-Ndeieatfers to Ehe-AB
F (ab’)2 ?r?igllnentts.ha‘**" 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]} Figure 7 shows AB 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-AB antibody

concentration of one mouse treated under the condition as indicated. The line in the

11



11 WD 2004/ 032868 PCT/ US2003/ 032080 graph represents
average A(3 serumlevel or anti-A(3 anti body

w@onegesasssat i on of mice treated under the condP€T/U8208%032080
i ndi cated. [0037] Figure 8 shows binding of antibody

o G535 A HRERE i B iy

tredtoé upde skentonditioans imdicfedvi des nonocl onal anti bodi es
that are specific for A 3 peptide and for RAPP. The

1 1ty T Bokaingpa o arcbads F7pe grpors A  iferen

B’f}?éyuﬁgv Lbhem particularly suitable for use in nethods

detecting and treating Al zheiner's di sease and

ot her di seases assom at ed wth %Itered Al 3 expression,
T I - A\ ! o A

[Oqﬁlm nal THeY aeisgrnﬁn entiQ g%&i(%ts Ingo oclggaltagxﬂg &Q%t?x?wﬂ? Q;Se’c:lﬁc

Cterm portion

forafp pémilly ang fehi PR €The dnficA B dﬁ&bcﬁlﬁﬂsﬁkbso&fsb&i Reréfri0d with high
some enbaodi nents, the anti bodé preferenti al é}ﬁ gonds to
ar,

affipityeapdapiout arass-Teart igreuthPARR. mekine Semupryi sugpble for
usés{rﬁérpétgodsj for {}QBB "528 Qir'e ﬁlzhEll?ﬁer s@%c}sh&oeﬁ% other discases

erentia sto epltope t I ncl udes am no
assaciattsl 2ifh ﬂ&reﬁ AP\eSfregsiod, suchcasdD @ndi o dymieohs., It ére embodiment,

nti body bi.nds t. he .C term nal .portion AR14o0.ywth a
iy et iomproyidssgtiboditdiFstedeeribetC Reafinnl Pagigma g Sp peptite. In
ont 88B0diARAH thelO®rMMaP ot Df ARFRPEASR whith fle dnfiBSdy is directed

about 30 nM or |ess, or about 3 nMor |ess, about” 2 nM

inchudels @msno agidad8-40. nisome endodimants, ssantidadiopiiefrzentially binds to

an Etomions IR GRS fFig o 2ndpesd S6RBrwhmt NI tifbadiments. the
?5 grﬁréfﬁreﬂflal‘?}bﬁﬂ&s o ep%per thhteﬁaud@sbﬁ%o %élgs 36M0QF A £ AB0.

about 100 nM or less, about 60 nMor |ess,
In %ndﬂ Mnbodilnesss, the ant&itndytbnﬁis tﬁl N‘le(ﬂ tdrﬂmsa,l padmont’\[QAQMtb an
ess, about 1 nM or |ess. enbod

affgﬂm Hshgut 290aPePelees. aboys IBP ﬁ%% lsssa RO IP%BM 9Hggs, about 60
nl\% ?Pfggég Qﬁmﬁ rﬁ@/l Qicl'egsS oﬁ@oou@%ﬁf\/l &(I%QSAQb(YHtQHﬂ\@Br 1684 b(mttl%M

Mor Tess out 150°nM or |ess, about
or k38 hMome dnﬁxnshmabs; antilgaly mﬁﬂemualé)sbmdatmmmtepiiOpenﬂihUncludes

I I b I
aminiid 39 anQebt0 Shal vtk B AERRBEh PRt S 9F 15 PEg |
nl\bel%§§ G6 A48 Hﬁ/f o 1B& gbau@whmr 188y 515&1@3@BM A 13ss, or about 3

peptide I's based on t surprising di scovery that such
nl\/ﬁnt lebn db@sg 2aMd ocb:psalabtmtdanroeinss'l IhgsoARe aldpdsnérss,andbody
t hi of | avi.ne-S degosn t dicati.ve af

I t OX| .

ProtPIsRA YR P A ltonféﬁﬂgpags‘e%amlm g £6-38 QEAGrogrith an

£y B ab BV rPbr 18k BECUTT50 AV SRES Bhouk ISRM dHEss, about 60
2 fgﬂ cofery t hzilt arnrtglg%od(l5 es dlﬁr ect e?t oO amg(ﬁo aci dSS abou
nM 8r 65, Gbout SOMM/ or less, or about 3 nM or less, about 2 nM or less, about 1 nM
or less. 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 AP 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 A (SEQ ID NO:1), or
12



enbodi nents, epitope that includes am no acid 39

and/or 40 of Al3 (SEQID NO 1), or 12 WD 2004/032868
WEODANBREO3/ 032080 ami no aci ds 36-40 of Al 3 (BEQUSI03/032080

NO 1)) of A3 are effective at renoving fibrillar

anflBH 84S %-h@o? BRSEMRID N@dg oA Az R atsfel%b%ﬁgg%rig?r

contr.asts.vmt the reports’ of others. revie
degqsh@mkat( @)mbmonOﬁAIZMer Rageaspleomtostsi with the reports of others.

AgerekeR gyt el Sy R From el (D-Ehooh il ani-
AB ﬁﬁtboﬁn@@c&xﬁ@f‘ﬂééﬁve ?&EJLQL: 991}‘10%? in theitefd, 4rid tﬁégelz\[HMhﬁ?educe

di rected agai nst the first am no acl ds of
patiRlegyiasg hr@gte@to ant@g@rgs diyectedeagatnstihe fzst(16gmingaddgof AP

g 4 g 290 A 0480 800 00 AR 1

918gior axﬁﬁ(o]eﬁ)ds&&m (Dviatios B4l QSOEtPraé Natﬁ@Qﬁd ek 9B(LH:8850-
295%563 2264-7. Dodart et al
S5nPeMates eide2®)2s Peignee 379)5(556.%) a%éﬂr?,alé@darfaﬁﬁtai bR eNat.

N&wsg%l gsgg%iﬂ@) CRY RRst! SEBbLA Igi%lur to theaégﬁgogﬁra{&lrrqﬁal g,

t0 reduce arry rain
an(lﬁiaacs@?é m&ﬁxlectmp‘eame aBaylald BGfden m;t]ﬁlbaz)m (Bedskaii 2000n%pra;
B% 4&; scientific and technical terns used in this
? eéi’fﬂrﬁn have neanings commonly used in the art
unl ess otherw se specified. As used in this
Dégidnsati on, the follow ng words or phrases have the
meani ngs specified. [0041] As used herein, "antibody"
i ncl udes | nt act | mmnogmgbul in or antibod nol ecul es,

(004 y c| ona¥!] seinntifis @nd éechpigpliterapseused imthﬁrﬂnpﬁwiogéla(zerr@anings
t m at i.ntac
coRln R el By R LS e bl sk Bk e
folfgveing )V2>rds(xb‘r phvases Bavelthngeatngspycifiadi bi t any of the
desired specific binding properties described herein.

080 bic BarG e cetipbel e i an SR b g amibody
md1 Q2] pdﬂ%ldiﬁ?ﬁltl'l}@&@é PaultiSpBARE ﬁrﬁ%hleﬁg d. b&ﬂiémﬁ% ah&¥olids O

an anti body obtained from a popul ation
forsned Sroamnatiledst tyvototaeipatiberdies) amd intoutioglobulin ﬁagmtrm:(such as Fab,

hRdi viedu nti hodi es,. co is'n he .popul.ati on are
Feltizel FELRS 1oBR bt ey st S8 B i deted ter Be Bt s i
destdibed heogia. Ahtieddidsaire @PICQM)G%QQIHS'OB pOlyp&ptidedBbitxBibit binding
Monocl onal antibodies are highly specific, being

SPW@%F%QS%H"IC@%% single antigenic site. Furthernore,
in contrast to polyclonal antibody preparations,

[0042} ch tmsg]géd NerdiR Olgﬂﬂeclghefl faﬁtfb%ﬁ%" éﬁiré Qoﬂ.)aﬁﬁbdﬂg B4 from

agal nst di rent rmnants {epit
a popwlateinorf ahibstamtialboliymogenetius antihedlea,gm et mdwﬁiualginebodles
nant . on the ant monaocl onal "

det. di f
comRRhaThE Bopyi ks KeRihel SE0 G RSt ple G A-ooouing mtations

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 construed as requiring production of the antibody by any particular method. For

13



bei ng obtained froma substantially honbgeneous

popul ation of anti bodies, and is not to be construed
W@s300s/08p868 | Ng production of the anti body by anpCT/US2003/032080

particul ar nmethod. For 13 WD 2004/ 032868

ety dRERGA oD Ao BE N e ised e dAREE A ETELAPA Eifion
malyﬁaﬁ lnlmele wg&l\}/lblljbnﬂdsma hi)eflhé)gl gmsrﬂesmftﬁbdftbbb' Kolgl&t4 %rxgld‘ﬂﬂftelh,etmﬁy

K r.an tein re,
No GOt G108 S B RIS S GRE Beds Rk 4 e i U.S.
PatINS: 4.8 P@S Nt n%r%l%nﬁ%ﬂbcﬁl% n@% RN&adEbRGHa llbranes

may also elso ated from i1 braries generate
genggatad) usinethe échniquessdesaisd in hb@aﬁ’ffrrtyl\ﬂt@hi ¥9901 Natate, 348: 552 -554,
1990 Nat ure, 348:552-554, for exanple. [0043] As
@Bplﬁerel n, "humani zed" anti bodies refers to forns of
non- human (e g. rmurine) antibodies that are specific

[0043] BT i C AshiRdIRekiA P WhinBsized" ARtbYANs @btsi th feihiRiof Son-h@han (e.g.
fragnents thereof (such as. Fv, Fab, Fab', F(ab’ LZ or

musing EantibedieiBaLase SREFIG ChmSSS BBzl obyims dmmuseaiobuljn chains,
or ] E@#&%&%bﬁsﬁéﬂsﬁ Fz?[ﬁe n‘os?o )ggF {)’c\flgﬂaﬂ&&gﬁbfﬁg&g@m&uemes

of aﬁtbbbleﬁblt&ﬁ caift@inihininal isequdnegletbed frora non-doman Bﬁinunoglobuhn
ant i body) i n which E EI dues froma coggl enment

Fogthe a5t urfl%tgzeélrfmp S 35§ qxﬁaénpg%qnﬁg i n%ﬁ(éemplent antibody)
in Wgﬁh ?&ﬁﬁepﬁgﬁlgﬁ Q'g) Jn[a?ﬂ&ergﬁﬁngieg?omw)m RApRhERe

onor anti as’ nouse, “rat, or rabbit having
repiztved te msrdsds &tprecal(IIDR IOf ynorahtﬁmzm spyclesaﬁddnmabmdyy suchras mouse,

o T BT LIBGT T HCA AL S GRRFCRy, 1 SOme 1hances, Fy

fraﬁfé%ﬁ@ﬂég’x@ﬁ (") 1R B0 WIBR Hufih SHASnodT wﬂlﬂ%mﬁﬁceém
humani zed anti body may conprise residues that are

comwamjdlmmm@mamem@w E@litlmr@me, tahiperigedantibpdy mawcomprise
res JH@? ate %Duﬁd e1ther1 at%?% en% grﬂ%%ﬁf g%l‘l W{g n‘g)r eél BBIRuoqed
{ n ody’™~ B

er rerine a |mze an rtormance.

fralﬂ&w@ﬂi&tlaémeg; bex alwnialmdecetd fartior ey and bptimizepiititeey
substantially all of at _|east one, and t){q pically
pesfermanen. In gepezalnbe hrmanigedantibedy will compsisasit Sté‘P%“Yaar”I Ofé‘f

leagme%t}é%&?l:yn anxﬁx%?l@ ABARs iP whikASA o?Eul%ta{ﬁﬂEl l"{ﬁf'?he CDR

I munogl or substantially al
regi@giconsspanétotthas ®f ahoahhmammmwmngiubglio bod alhorwhstanislig all of

theifgﬂ{ﬁgpoglg aré‘ttﬂqsggg? ﬁéﬁ%@%g@og&c?lﬁﬁéﬂ{m' | q\é Br?f:es ﬁ.hv\n |

huﬁlﬁﬁ%@ﬁ&lb&&%@é&iﬁaa‘ﬂ 8RRl Borthififse-at feRiaGRktion dfAaimMhinéslobulin

human i mmunogl obulin. Preferred are "antibodi es havi ng
coxF&tam @gmros dnmdmf(Fe)dtya@aﬂhe@@t dfladuimian impugogleBgin Prafeiwsrare

oI nfline Py BRI Fogfitap ik Bed 13 PQRBRe8 7 B foia g

huidahiled &&iboakes havd 6 @ mdit CBIRsA0kd, bwd)thresffoat) feesiR) Which
terned one or nore CDRs "derived fronf one or nore

areciRecdrwighiespret &y thg ioriginakatibpdyg yvhich are also termed one or more

CDRs “derived 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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[0044] The variable regions of the heavy and |i ght

chai n each consist of four framework regions (FR)
wa@enesaserl by three conpl enmentarity determ ni NBCT/E§10031632080

(CDRs) al so known as hypervariabl e regi ons. The CDRs

( . i ;
col o RRE B R O b hERRIE R
two?fé@lﬂﬂ@ﬁé&&ﬁﬁdd?&ﬂlhiﬁg @R O 8RCGBGppocanh badedtoa ctassishecies sequence
rmatjon of th nti gen- bj.ndi.n bodi e
varkRG (i ok et P sSedup e PRI B R BTl Gt e (th <.,
196;10%10&&1)1@&@@9#}@@&%% Be&eﬂmw QRS (D REGpFDaGLBHENEE

variability (i.e., Kabat et al. ‘Sequences of Proteins
cryetfallbgmnlmo studies af antigearaatibody( ®lnkp1@d:5 (Chatbiakt aNat98Ghdlature

tutes f Heal Bet
S4BT 54 BagoR CLih 180 A oG g ns ReRhyebhgpEberoach or by
acaﬁbhﬁﬁanmmgggkom@pl exes (Chothia et al. (1989)
Nature 342: . As used herein, a CDR may refer to

CDRs defi ned ei t her approach or by a combination of
[00481 n appﬁ@alé%%erelpg anlqgtlbgcgfd m@p@plhanmtﬁ)gwﬁvmganammo

ool Je ALY corfl SR Ao M P PR, DR PO BB bl g
bedmymadmmrsgrmynxf/tlmerteﬁmqueb eﬁmnaladg husamgntéhogies knowe in the art
h f ti k th
or Qiscloscgheia B SaPIBEPhE PTHRG SRR (1A SR hman
corf élpggtyleés@Sh@ﬁﬁﬁa@%bp@gdlﬁio%%fde%r@91e§§t oh@ﬁﬁltna&nght

heavy chain pol ypeptideor at |east one human

cham ghlypepihlal Rneohgtpepnipdels a@astibedytcogpaspiggnirgnedight chain and
sin

oS b A TRDIS e e e B o blosd iR various

tecRhiQHeLa8RwSh fige MBI InQAS endbBETMENGURS hisAAENtIbBdY ReseREded from a
I n ‘one enbodi nent, the human anti body is selected from

phage Ifmaryewherp ihat phagstbrary chpiesssh Ayman ppfibadies sManghanes al.,

o SRReRTLN 30N ST Spt el IR US MIS 05817

61652J$180g915506ilr5&1d Wifiex, 1999 gevibb @ivlared7\88hs earks E0811,1991, J.
Bi ol 227: 381; c{aks et a

I . J. | .
Moéi %101 22222%819,811)11111&131@%‘?9 git5epalsrds %%&ug%od&éw@a@aey
1mfnﬂh§]§9l§ﬂ nQE%ﬂH{SBthnngﬁ%ﬁbé‘% hidef iwHifH Be EAGSLRAGRI C

ani mce 1 n which thé endogenous

immuomuglolgllmbgenesnhaye hesn pratia hberarondetely ahdopivated. clihyslappxebgh is

col BRSSP SBISABT IS SAASSSARET LRI s s

ancﬁ?] ©85,018 65A1t8nBvIY 2 hurAdiFantibb&yl nfdy Be pﬁpﬁﬁﬁﬂ@tlm\h%rbéhzmg

human anti bo y may be prepared by imortalizing

human@riymphmmdbgttp@wch an apthodii dereetad againg 8 dareeti antietreguch
B IP'%(E%Q/C es C{n?yabegrec dtggxg S%}i&'cﬁwdug %rhoag%gge% 1%Xunl?§ed in

roma

vithd) 88,284 Qdle evill, Ml)noclSﬁﬁ Atit®dies @ﬁdl €afider a‘herapy, Alan R. Liss,
Monocl onal Anti bodi es _and Cancer_ Therapy, Al an R
p- 17 €985); Boemner et al., 1991, J. Immunol., 147 (1):86-95; andUS 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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p. 77 (1985); Boerner et al., 1991, J. I|nmunol., 147
(1):86-95; and U.S. Patent No. 5,750, 373. [0046]
w0 Ghioeassse ant i bodi es” refers to those anti bodP@BUS2003/032080
wherein one portion of each of the am no acid
f i chai j
cof EUEIRE S en S B G TyABlTROLER himRTHABTHE e
varibi¢ regidnaof befelight andhedyelchaigs nimic thavgyabled regiloas of antibodies
class, while the_remaining.segnent of the chains |s
derﬁﬁﬁﬁ%@ﬂ%éne&l%sf ey Mease ccrﬂé*ﬁptg%e%?%%%@aiogws to
theCREhERBORINABo B EMENES BrohardiiRk NBHie c1dtRIdGAtAg6 toisfich chimeric
these chinmeric antibodies, the variable region of
fortystif tat, déwt examgpley deewarigblairegons qancenvemeenilybe diptived from
reqgi.ons of antibodies . deriy from one eg| of
pr WRgnie: ke Bl S EEAPETRaT e W ElsiiyBagn pymen
hodtReg HRAUER CBMbinati g tvith @eh fant deFibyedbrived Fodd) @drfe&ampfapﬁuman
cl ear advantage to such chinmeric forms is that, for.
celbpigppratons: Nehileghe wiiablaregionhas Beradegnagernieasa of pyeparation,
ri . 0 sentl v i . ' .
and fiop b TaoPAERER PR, ACHOETR AT Bl istes
likely gaBlicEnzn infme@Bspdatd HEm Hutnahasubjeanivhéretbe ansbadiédsiave d
. from for exanple, human _cell preparations, Wile the
injgeied dgp vopkthe gonsiant fegionfagm Riegdusransguise o However, the

deﬂ?ﬁiﬁf}ﬂﬁs%{&ﬂﬂﬁtteﬂ?&ﬂ’lié iSRa%khinGlet Y is not affected by

Its source, e constant regli on being human, is |ess
l'ikely to elicit an inmmne response froma hunan
[00s#7bj ect Whdnnc¢tivealdrn iepiod? pessesses atilegse oneeffackadunatioh ¢f a

i S OEH e B B DATRE UL e

co@PRARhEdepeR@ht tytbtox iR CDW) A ¢ feGeptebifting PASISESH 8&pcalient
| east one effector function of a native sequence Fc

cell-mydisted Eatepiciy (ADeE)abagocytasife dpwpgegulaonod selbpurdace

) ) el 1Y ;
P08 0%  SATRLETRSCAPRED SRR L) AL B STR i o
Fc estion @betdombifedDGE) 4 bipdagatoyiais (esg. ad @anmibadgouatiable domaifn) and

cell surface receptors (e.aq. E cell receptor; B@,
canpbgasseigehuRg B0y assghcinasysinghsart £rjeyaluaing sush ppbodyc
offt 88 RichdhsPe conbined with a binding domain (e.g. an

anti body variable domain) and can be assessed using

vari ous assays known in the art for evaluating such
[00481 | body A ‘Gfafiee seguerfogdictreging’” cqn0 483 aamm@tacidesequence

.1 S nce Fc region” co i ses _an am no acid sequenc
ideRfigglo Hsentind i Seherles Sland caagin ftinddp Ao A iggFe
regh SHM@niphis€Pdridiino Acid é8dueadd which diffs Gdm GG 1ESe Sdfuence
am no_acid sequence which differs fromthat of a
Fe region by ¥isja e adeasteny agingricisymodifieationpyet aetaing atleay qae
eff’él&bpﬂln@t%ndofr{ﬁghidv% %Ec’pf%ﬂ(:e F{ce}egfo%t. qirgf‘éra%fy, ‘th%%iarqﬂ% region has
at least one amino acid substitution compared to a native sequence Fc 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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effector function of the native sequence Fc region.
Preferably, the variant Fc region has at |east one

w@eioao3mes d substitution conpared to a native BETJUSIWOE032080
Fc region or to the Fc region of a parent

prpfergtibe e e abdit 90% JeqierRb MehntiGNBereRitBORBEe H1ERrMHN {&Cl%ast
(0]

acid substitutions, and preferably from about one
aboibR " peapenesidertitydharewitbsti tutions in a native
sequence Fc region or in the Fe region of the parent
0pgoypept i de K] a - ' herein.wll .. |
[ pr e]f erably %Sg-sgrshgrse\s{ﬁa@mexggtﬁ epg%@%lt%glé&fe;dzaé%dewé%toxmuy and
“Algent rafer wiatdellemertisted ecact@ujinerideh henspegfio Byt atiselWkHan

ST AR A B O st i
mic?@;lbﬁgggs? {ée?gﬂiig B6End ARIMOHY ¥n b Fbggﬁ}@}e%l enctl E@{sgwﬁ%ﬁgl ChAR Iysis of

out 95% sequence
the gy relAADEEdictivitepin hatecilo oflntetegtenn batssessed using an in vitro

ABE G hENER BIPRS00 5, PR Mo BT A8 B st

effeelor 8eltsifat suchXBa9s snchfde A SREA Bodd 8 5SInuc Rad
kil]er (NK) cell 2 r?euterpgpﬁlﬁrs, and nacnruophacgeélg?isﬂw) and

Nk iy i Ban®bight onadditiena)ly oADEG astiysy of thelmelachile of interest may
VS| t.h L1 ., ADCC
oSG 24 3 LS8 A . o,

activity ecu
PNAS (gSA)) 5r652i65%60 ADCC assay, such as that descri bed

in US. Patent No. 5,500, 362 or 5,821, 337. Usef ul

ector cells for such assays include peripheral
[Oﬁﬁlod rmhébsrﬂfgﬁ? hegen, ehyraany cglhyy megrs dearkpeytes that express

onélof RIoRAEdR&INM pePfor detedtbPRBbfOhs. PR ABEL Inel dbMs QlprdddGt least

nol ecul e of interest may be assessed I'h Vi Vo, & g.,
FeyRIIangperformrvd€C effector Amctibat Extinpleostitinian I6hkoeets eHat

. . 1. BNAS .(USA).,, 95: 652-656. [0 used .

e AR e g PR o b aonR B TP CLRMS i iler
(NBY peless Sonodi@es) Eytotxee Tellss Adhe PRSI MRA PBRIG! and NK cells

functjons, Preferabl ]}g\ the cells express at |east
being\prgfenredy fhe sHester eallapmg hefisdated frofm muativersous.anpfiasn blood
or PBMeyran | eukocytes that nediate ADCC i nclude

peri pheral bl ood nononucl ear cells (PBMC), natural

killer (NK) cells, nonocytes, cytotoxic T cells and
[0G5iit r ophiAlssisedanerbinPBEscaptat” Md GadR "des@rttienorepdpedrahataihds to

The effector cells e i ated froma native
het7eon BE G en iRy, TP Bertorsd Iogulos nfiposHpers hyil FeR
Mdies Rt prefefred BERRS S wRIH bind$ B '
~ that biprfgs te o the Fecwr ggibgﬁgégfﬂéatﬁggtmi 25%5%%2'%&&0@ and
inchdes eacertgrsmd the BoyRInBayRike andbry@ib subelasses, FafRiding allelic

e O RS 1R B ASE 30 85

F CERI;E% F?Igé’ﬁbtivdfﬁ%%deptcﬂﬂ%&%ﬁﬂ'll% (&Y bGhBaFRTecdpREUAMRY have
simllar amino acid sequences that 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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variants and alternatively spliced fornms of these
receptors. FcyRI|l receptors include FcyRIIA (an
WO 2ouios®s8 ng receptor”) and FcyRI 1B (an "i nhi bPCT/I§2003/032080
receptor”), which have simlar am no acid sequences
t diff I
02E) cor . CmpleniALbcakol b LSRG 4RT TTBC IRk Rithe lysing of
a targ&din tharpreseRew of ¢cammpleraént, The 4oMpRBIenCapihtied paihway is initiated

by JesnciE o} e bred QPO of e £oBIPEIBET £ a R afip dgnolecule
(.5 aHgE@d}I) REMPRABALAh  RERRAE QAti %e'ﬁc R as¥idds E&nié%ment acﬁgatlon

responsi bl'e for the transfer mat er nal
a G¢ assay Quy @s describkd in Gazzeno-Santpromiwb) J. Imlrmfnos dTethedsd

2o 4B B s I ot Foveas) - corpl cren

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

[0038) a tapgeised Rerbing“difintemariral” aacbpd efess.an Batibody with one
conpl ement activation pathway is initiated by the
or morfdalﬁaat@ps fheng grygere theispt that epalt ap ipprewenent in the

afmﬁ‘&?exe 1b83 Ff aﬂtlgal c%?r'rﬂa?ed tg)% ?Qntﬂfbtdgm)ﬂ))eﬁ no rrBo%sess

a Co te anti O assesSs Cco
theeadteratiah(spn ,Prefarré}lﬁ'ﬁmay ayatured gntlbmhed eat ﬂiabedaﬂomdar or even

o SEARTTSER BySears BIRR A hb 4Edb
proc@idrbdkd oI BitHE 84 (VARsIP adY 9 aBﬁ)/?&:h‘ﬁBfo'tg? Oy 779-743; BAfbas

or nore alteratlons in one or nore ereof that
et aled 094, Paoc Natp AcedbisntUS A 91 3809-3813; Sichigr ef aly, h89akienpody

16338730 Felom T A drufELy TP R ik fin 131995, .

ImiRhor a6 48M13300G; eRwWRirslet HIRYE2NANIBD B3], P26 B8S1896).
pi comol ar affinities for the t ar get ant’i gen. Affinity

mat ured anti bodi es are produced by procedures known
003 t he ars usthhgsingtimppunospegyie” brjdingrelantigpgigs refers to the

antﬂ‘%&7 é%@g grél.d?%;_ gﬁ’-:%g fli tGI?alt g%cugﬁgt%&wiég{ tgg aJe\:{z%en d%ﬁﬂﬁimnggllte of

an hntthotls and Bie; spyealfic antigen ratagnized H% thal antiboddyr(oé., the antibody
155:.1994- 2004;. Jamﬁg et haI ., 1995, Jw nmrunol .,

reaf‘f’zr’(‘%'} S RIQC1Y;10 AR ek prs OB PING] IMmpepassay, oes ppigeact

del%gtgp,lg&aﬂg&gglmehqg&éﬂnsﬁs used herein, "inmmunospecific"

bi nding of antibodies refers to the antigen specific
bi ndi ng i nteracti on that occurs between the

[00531 | gen é@rﬁﬁ’ﬂtﬁpﬁﬁlablW@lﬁﬁaHYdhn@nt¢r5?§’d%fef&h@alimnd5” (used
BBy B9 %095 S50, PR LRI bl n

artpdridahethodsto daksdine saadspéoﬁs oR ptefmﬁ@tl budieﬁgearb alsb ywellikinbwn
unrel ated, protein

in the gele i¥ MElgcnlg lbﬁ%@;,o exheﬁlt “Sﬁ?céﬁ% P@Hiq%gﬁr pr@fﬁﬁ@gwl pindipg” if it
reésgztospept ! e?@g g@ﬁ rrP) me% rﬁﬁ&@? g\{ltlg%gé(a}t%r c% tion and/or with
greater affinity with a partlcular cell or substance than it does with alternatlve 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;.4epitopes
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art, and nethods to determ ne such specific or
preferential binding are also well known in the art.
\Nd&MMMEB&ie is said to exhibit "specific bindiPQl/Uus1003/032080
preferential binding" if it reacts or associates
I t¢.0n
or AR Bl oGP, s FRb SrbRlel by Ak BLSRRRA MR P
examnpls, lmnsanabcday (toln aridty odqas)pﬁb thlat sqjetlé'lcalldly mv;afefcedritlslly) binds to a

subst ances. antib spec IfIC
e B0 0 AP YUty 6% Retere AT Bnd 1o Bemdegget nAS
sudl €leBific ¥iddiRy 1 of “prYdrehtal blr{ﬁ'ﬂ{c%e doB@Abtl nécesdaifly Pequiret(Mthough
greater duration Fhan it s to other substances.
it cap incdudgprpxdysivmbiading b bgyerahptbug petmepcas@mlbfyre&rence to binding
grefe entlﬁg ¥ binds to a A[31-40 epitope is an
me. ﬂst?rﬁ LR NYENnds this epitope with greater
affinlty, avidity, nore readily, and/or with greater
[00H6] at i on Alshiaed hdrei I}ﬂﬁyﬁepﬂﬂﬁ"hﬁcﬂud’@(s?pl@elngm&ﬂm dfHrd@ns,
2004/ 032868 PCT/ US2003/032080 or non-Al131 40
angpentigee svhether isglajgdsfzom naeral seges pradused pigreepmbinant
e dr BBl AR syl Bsizc PR pBoridR oP e sk iod HpidHRly Shthorie
at lbastabodtlaasminbacxget may or may not specifically or
preferentially bi nd to a second target. As such,

"speci fi or referentl i ndi.ng" dges pot
10053 cos ar ProysPEbifine Vestol iB6GH  Soneusty ¥iHEh fygapabic of
del®Veging Sén‘dﬁ)r@ﬂefh@l)f@(prés\?@lﬁg r el of mdb lgeit@s) d?@&gﬁﬁé’é(k)' of interest in

reference to binding neans preferential bindin
a hpeiesB] ERsmplesaf yretass mcludsobly pepratdienitadie] it yectors naked

S [of &l tid
D08t RSt SREG R Pt ST oy BReRRRHE B gy Rova
expresvdaans assbestbd Mﬁltﬂi&ﬁtl@’ﬁc chetensial hyersy MNWE oF RN:A

Pol ypepti des of the_ invention t% pically conprise
eXPIEHAIN ASHGE CrsapTaied Md{RgsompHendreriain eitaty o cellh, such as
pﬂﬁmﬁﬁggplnneans a construct, which is capable of

g, and preferably expressing, one or nore
gene(s) or sequence(s) of interest in a host cell
[0(E>8hnpl es Asfusebhdreins" eixprsbsidie coritnd sequenced tmdansa nedeic acid

seqeht T S TR ae ruaEe P Y. ARG RS Seduence

carCBd4 ?ﬁﬁm& NRha0 b ToiRRbiedtraf iNducIblE BloldRir Cor@NEhB ASieN IThe
agents, DNA or RNA expression vectors encapsul ated in

expregserongol seauense it encrabby knksddoitke wlqlgam@ SReCREs to be
naﬁ&9g&§er cells. [0058] As used herein, "expression
C ol sequence" neans a nucleic aci d sequence t hat
directs transcription of a nucleic acid. An expression
[00590t r ol quwMemp'amclam aidy rcm‘fpblgnuclanidh" gderato a
constitytive or_ an cible pro hanc

decpREoRSEIFASLE PR HbEBRIEPEE By mEh TS & - s dpubleribaaded,
forhl) GndURES Fh@Wid 1HEHICAESnip3ssRE known analogs of natural nucleotides

that hybridize to nucleic acids in a manner similar 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
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transcri bed. [0059] As used herein, "nucleic acid" or
"pol ynucl eoti de" refers to a deoxyribonucleotide or
WO dwansasbeot i de pol yner in either single- or PCT/US2003/032080
doubl e-stranded form and unless otherwise limted,
u t hat
s ATRPSRER AR AIAL Q858 AR BUELE L Rl
emnh;icut and yarvoe types nfjwattiop egtritsl eBreferfed @aagntAorus ol or

her ei n har.maceu | | ce ble carr | udes
Pyl A O AreaTho S bR GRGT HOGE G B igh Cidep Sme
ingredient, allows the ingredient to retain
[odzilgl ogi cabnpelitivhd abnammgssuep BarkieAGré BRmWdidd Byeell known
ject's immune system anples i ncl ude, but are
com@nthmahmeélwdﬁ Gseeday exgmpleRegtingfda’s d’hghmqm@%tgf:l@mes 18th
arr Q4450 0Q3/
caf8h A b, 10, PROLHOTRARR CETHISAOPH Q35050 Sk, 7ne

Scz&ﬁ@dhrﬂspmbdzde\/z@rmarmmm Ba., dePufcﬂfshmg§2(IOﬂpes of
wetting agents Preferred diluents for aerosol or

arenteral administration ar hosphat e buffered
[0062] i ne or"‘sr‘r‘é relpo AT ules S fles56 #4 U HD sXP Bl sed in
the‘%{?f'ﬂarfbéhﬁ& p?;5§e %‘)&nf és'Bﬁa@{u%Qnt?Ync‘{\Tde' bt AP bt
conventlona see, exanp Rem ngton's

limfPted tovde bpat pmlde,%umnmassalm 8u¢h asedlrhinom, hy,dromg&i (@yum) or

Publ.i shi,ng Co..  FEast PA,~ 19 :
s e e at Bec@le At Commn RCg e
LabstatoMes IDdioh! IK/H)”‘ iMé&ck AQRRant §PQFerdk Ad gsﬁgmne 8. rRahway,
Njiﬁ%éuvant i ncl udes t hose ad:uvants conmonl y used

3(Pmith- Klmlzqet:mr@) ; QY%-2 g memcewﬁmxll\égwf 3d-
t
Mﬁgt#orlg(% éo orgtu%ln Ff{amq‘l{) S,el\éﬁ%i%g %aa]'ltgnolP gaqm{u%y J 1"1e OP? nc

PUM fium S ga

1nsbﬁiblH’@Jslﬂ=fn51oﬁ lofl Bt yared phosipd atdatel rsegmvl cﬁtléﬁicallypir%hﬁ)nlcally
Adj uvant. and Conpl ete_ Adjuvant (Difco . Laboratories,

deytized POIYWC?haHI%%d%@lYRBPiRhé%ﬁneﬁé’l?%F@Rblé FIRICROSPRSATHY
mopRBhep AT EA A PITR, Bufell PO EPREIEN bl or

an ﬁnnmnosmmudattmgrd@mpﬂeb@ mcludﬁ)g cytélifgs (sal, iGMaE Sk ait intenleykin-2, -7
r r nc bl e en i on a

or 1179 e it A A sea ol ARt PP hlsoen a6 pgth

theQ%E lo¥ @bblé/ﬁgcl&ﬂ déi@@&ﬁ@rahﬁﬁﬁlvaﬁ%hmpﬁkoﬁmﬁ&%ﬁﬁde or cytokme

bi odegr adabl e m crospher es; gg hosphoryl " I'i pi d
carabelprguided Aja analymgleotidé peqodingdhpadisymat i dy |
et hanol am ne or an |nnunost|nulat|ng conpl ex,

[0d6|3f| udi n%sgx\f&ﬂlféraﬁ at nut?ec’tlv% > OF «olpfIL&fd fH nlt% gmn%

12) and T nmunos sequences.

coxﬁﬁb@ﬂl, 6E;5Ha$mac€euﬁl:‘al asmpbsition Ishm ahiﬁﬁmﬂiufﬁmﬁﬂ] ty réffed:teﬁhd:ﬁh@al or
vacci ne, an uvant such V§ a hel per pegtldﬁg
de@gﬁtiéf(s,uﬁ§ F@ramow fﬁ:rt]@\ylpca dgneficial or Bgﬁlsﬁﬁ Gesults inclples results such

as gl%f?l%lﬁ]@ort Ilgguc"'i‘ﬁjé the ?ﬁk, 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 A peptide circulating in biological fluids,
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[ 00631 As used herein, an "effective dosage" or
"effective anount” drug, conpound, or pharnaceutica
W@ 2wpoxsts on i s an anmount sufficient to effectPCT/US2003/032080
benefi ci al or desired results. For prophylactic use,
detg'ge@g{gi o%e%g tmore g}gﬂrsif)t:ogl J%sﬁlﬁtm% fgorh Qf?é (Eg‘%? gb?gclﬁe}n?ca? l‘fﬁﬂologlc
and/erleshiatipralp ﬁndliﬁhﬂg/imgorh]blecaﬁbntmﬁ inferrhédate qba&enxg&,al
|nclud|ng bi ochem cal hlStO%g@lC and/ or behavi or

PheripRiRes RESeUng Hrige devrdepment 9 TP tncaising ibe Gualy oflif

of t E@{dfﬁglhgtﬁ%nfﬁkhﬂegg:' G@Jreaﬁfhgntﬁé HPLDIRBRS Rl Ao AUEBE to
evel oprent the di Sease or t erapeuti c use,

treltehefliseise) enrhanmh@efrfm of awthear madmahuntedglaymg the palgression of

sults nhi bi.ti.ng. or. s ressin he
the] G5t R OEprofimaith Wit Al ustients RneRE ddies con be
adat@éed th aﬁ%r%&e@hﬁwaﬁmlobm&\@ms@@gmtsl iRVen®ibn, an

reversing cognitive decline, sequestering sol ubl e AR
etfpetiyeidgsagsiof dmgatcomgound, b maogaf@anc&l lcamgesitiomis\ag amount

g O TR R SR BRI RSy
indiestly! AgiscundaRthodlin BRMdinical @ntext, ancdffediingddshge of a drug,
conplications and internediate atholoa%cal
copRHE: PpRhArpResEntlicABPatiHPMEaY OV B135PREPR achicvieddn conjunction
| in t tho
wifh BERELar e AL A o G Bl o ol iy g 0 ¥Fpcrive
dosﬂgb’émayrbd icoidenerbinrtbecomed of adminigaing dre od Inmiaﬂ&rapeutlc
enhan ffect of another g|cation, del ayin the
22D GR a sihelf aget mREbEFsEEEd 1 8ABED b7 & sﬁiﬁtﬁ/{ ount if, in
cogHﬁéﬂo‘ﬂ%lt}PI)neQﬁtﬂl&@ fother A%er®d, h @60k LOSA8y 680r Rechieved.
dmnistered in one or hore adm ni strations. For

purposes of this invention, an effective dosage of
[006dlig, co n‘polamjhergm, Hteatment bert ‘tsating Gapo epproach fos obtaining

be?eﬁglrag 31red esuﬁ mcfut%m (‘;i]ﬁl lr&:sJﬂtsp ER %er%g(%snog {5 n%ventlon

{¥°dat ien rectlry®o
beiicia$ otlﬂ@bﬁl’eﬁ thedali resulltb encthdeNb@takre a6Ningixdd, toadhedsringsit b¥ e
dosage of . a drug npound, or pharmaceutica

folmg phib ng@ayu@rew th%forl@éﬂ%%ﬁ aydeiditlagishiredreingon
reﬂ%\tlg% 5y gfegﬁﬁg %ﬁg%ld Iglg e’f ovihg P 1@9&%@/&311% cognitive

conpdsi t1on. ctiv osage
dedessedecseatingrsotubde &P peptide ouxfcukadng 111 lsnbkexgldagﬂmlde, reducingr &

t hera tic ent and ngl e a na
pepgfebiting obTRE M depAtiedS i A BRLE CERE® B HPhibjting apdor
re&@ﬁﬂg%@&lﬁﬂﬂtldﬂ AP P&tide. umlfe%rzﬁh h ?r[lnlﬁgﬁ%gj%/oﬁe@&%g RRlce

r esul may be or 1S "achi eved used herein,

effeets eﬁﬁﬁwnpﬂdeon a Ttsslee(tsuqinga‘s hr@n)a deqpmwm@ns rsistlding tfrngl

cial or desired re cl.udi cl,i nj.cal .
the> G Ehchpashe i RUEEoE R 8 se NGSHRedfbrt e, dggreasine
thedosél Sﬁd)th@ldm§d1b:§tidﬁ§ kequasd kd Sedt el diskase, IﬂHltayi%thd'@bgressmn of

limted to, one or nore of the follomnng i nhi brting

thedisegse préles iprRjorging swvival ofmatients.any| oi d pl aques,
reduci ng, renoving, or clearing anyloid plaques

[Oddﬁ) rovin %s%@&ﬁ)éri:i?lp"cfaayfrfgv %'é%l&gn&ﬁ 9f iAtli.h\éﬁner’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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decl i ne, sequestering soluble A[3 peptide circulating
in biological fluids, reducing A(3 peptide (including
waolowhbsasesand deposited) in a tissue (such as br@i/t$2003/032080
i nhi biting and/or reducing accumulation of A[3
LAt ' i i NG i
de R 40 Riskihe, AinchE ot RVR' o BRpRRHL X ALAEHEL BALRE'E
mededrtbaisehigesyrophiiliy ofelichid degelopment ihe giveetrae frame and/or

increasing the quality of. life of those sufferin
redupgs it gkihe Siretieana; Y1 t’c“PFeﬁ?fBE’ %?“Q?WP@F“&@&‘PE%%“F% g

meﬁﬁ)‘aUS{i&lcl:,otx&ah?&%taré Bpidilp 8228 on@ehR¥I 46diE) @ising a statistically
progressi on o di sease, and/or prolonglng
sigaificemtuaimbef opatbjestst s. [ 0065] As used herein,

"del ayi ng" devel opnent of Al zheiner's disease nmeans

def er .hi nder, sl retar stabili and/

10081 Done REtEEA TSP 5 e a0 s o
prd@€esSibn W AYiHREN ey WikdaSe Qithini aiEindisiRivan d&lﬁﬁelﬁfér’% h%ease

hi story of the disease and/or individual being

developapeng canbe deteciqhleusing standsgd clineg! [technigyes ﬁSedeambedélerem
FOSHLLS S8y o) L B0 I SR Sy,
un&iecWBléZ G&#/ﬁ&ﬂﬁé@oﬁ%ﬁ'ﬁhhﬁﬁﬁ@ﬁ/}ﬁ@%ﬂm wéretoahe bfa)daoglcal course

sease. A nethod that "de|la devel opnent of
of &Eflrﬁéﬁﬁ?é.tate iy fhigease, 45&65%}?@5 rs?éfdl sfanderdnegiplegical examination,
or ?th?:ﬁf"ﬂ'tér{/ﬂe% d?fm%' FRERAEMIRY HyIRGRT edle{hz%d WsHBRE AivERety of
rame and duces extent of t disease in a given
thes¢ divgfiostiosstsihelnde dvnpmtéxmlted tn,oteumsmngmgmtecnag lalbetations of

arl ons re t clinigal .
levgl s SRR Moot o et ot e Al Ridaepiges
ancsmne@dxﬁput&@z@a@émo@am @mem& m&nefit ZBhaRE nﬁaghg EVIR®).

nmeans the onset and/or progression of Al zhei ner
“Dayalepmentwinchidas awunﬁmququacncwr@m% rAssusgdl be@me onset” or
i cal
ctc'ﬁrr ncepggg.tlzah% oS dlgﬁb & %&ﬁ'l%sem'i@a'l_lggségﬁpgrgfé ve Jédrfrlrag?]
al so refers to dlsease progressi on that may be
[006M] ti al | ys usetlindrein} @abtdt eisk’Fowividuap ssmsindifviduhl who is at risk of

i nventio ression refers he. bj,ol ogi cal course
deyslonrprat of Slbewessaisass. iy mdylé%teat rig l&@@’é’nrmaﬁ(élﬂ’ §V€a

de®éANE Afsdade e OhRPbCRby RSAAVOALshRYed dQEctiAE HRBse prior to the
interview or may be determ ned by nore speciali zed

treatewnt mgthom wpnmdynemm t‘heeﬁ”diea@nséﬁlat an indbtidnal hasl andeor
mogf josflle oi38 Fisforsy Sjeh S spe- SRR TGS Ul Lorrsfag

de&‘e% @ bf AGheRAQSRIifake. hnuh@iv{deamavg%aﬂewr%dae@ftheesflsk
Tau conput eri zed tonogra and magnetic

factqgg b ghq:rrm@lquglty Wﬁﬂgvelom%@h@m mdlsep.s,ecth@m@gmdmdual
wiBGIUBEE MR L SLY TRAG Bk AUONS R, ¥ aHSRH ISIAE. age, sex,

urrence

racedittyHB®ry of pﬂeaioueasedse,mebemwremew diseaseegene00 G £],
As. used herein, a "at risk"” individual is an
heredigary) Qﬂg}quemﬁgm, and enyijogmegtal exposure.

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

otherwise.
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devel opnent of Al zheiner's di sease. An individual "at
risk" may or may not have detectable disease, and nay

w@eoonmy2s8et have di spl ayed det ectabl e di sease PET/082008032080
the treatnent nethods described herein. "At risk"

Anq§g§g$s that an individual has one or nore so-called
r's actors, which are neasurabl e paraneters that

correlate with devel opnent of Al zheiner's disease. An
[0G6AHI vi dudhe nventian praeides isplated rodnochmgkantibadies findtding

hugi dhened o BHAO AR PO R of e eSiopnaLBAT L AP peptide
(sé@%mréfq oM@@ﬁﬁcﬁi‘cﬁfy,faﬂﬁl‘é&ﬁé dr8 ?}d&%d tRH i 8 afftho acids 1-

[Tmted , age, sex race hi story of previous
16 di6s2h e 8-40 eSAApeptade. gn saue smbodinee sk argldanérbs preferergially
hereditary) considerations, and environnen

bingds; tyan sratope b areludss yapg %@r-’e‘% gnd/or40 qf the éﬁ peﬂ%%er@Eé& ID

NG T6 2o 3Dt R PR AP skl S s ElRag 5 D

NO: MR db& P bidi (BER und&k@be By Fae skilied al tha altt | dvedin6s
(|nclud|n human, humani zed or chineric ant i bodi es of

signifisanth bid) orhS perside spmeining XpiBo peg il RS SRR DO i

di

an o s RO BB i o 88T igRE PP dnlBPho of

thep&[E’Phﬂﬁie (EBQIOROEND adidiRdmbddifie A the astitddy binds to an
preferentially binds to an epitope that includes

epitoriertbatandludes amamuidaids 46T AR pepiids (BER HIJIEOC BEdn k@ne

emeimshis, (6 <Rfibeds Bt Bpingtids 40 bEABRBIG TsEQ msD

withQin AHiRey &@a%ohtszomﬂkq 105 1BQAbEY VAV BKIdsb BBohIBOL AN oA Idss,
does not™ significantly bind) to Al 3 peptide

abauw 3trdVl o tegs, amrabait 4 eiMi ot s 8 IrpsonsEemb@liments,1the prtibody

prep e i o Serpegte afiipdss mgreacid pRandb G 4
pe;‘tﬂé@SE@ INND) 1) With SCTRNRTECLHTES AM Jﬁlsssaaﬂdubw»fmrn@s% or

to an itopé that includes am no acids 36-40 of A[3
abggtriMer (eSE: F Qln ponzmhodimants.ghe antéheldy drefennigallyt tiads to an

cp e @%ﬁlléqfaci To0 i 4Fo B & Boutiiaer iy SRV an
affﬁﬂglﬂf aBSutIMM or 1RS SPreﬁ:l%HH' tﬁ@aﬁiMo@fes |c8§1§et1t1@§°1nelb% YiMing

| ess, or about 1 nMor less. In sonme enb nts,

of a mnadpnaj@dyboqyrl@mlgéhﬁ aramlowcwi wq@erlcg slzmvrem SE@@DMV" 6,

ncl udes cidgd 3 0
5. s 7B IR s ol it ey R e
desifpitdd $01.0M 03rC6 H¥sor 10B102P6U t[n Boxﬂé/bmbodlﬁféﬁts the nsoddElonal

enbodi nents, the antibody preferenti alﬁ&’i’ binds to an
antghsidy bindsttheas Bipaptideceish amaffiity of by 68 e lessoprsferably about

30%0&%9} Ian(ljf m()re I)Qetlerabmal])'gut\gﬂ tI\H offkss. In preferred embodiments, the

antibody binds the same AP 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 8 A1.2A1, 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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affinity of about 3 nMor less. Preferably, the

anti bodi es conpetitively inhibit binding of a
worpnensaseml ant i body havi ng the am no aci d sSeqRENUTS2003/032080

shown in SEQIDI\IO 4, 6, 8, and/or 10, or the

OB9EC) 19, 91 IEc RORALA S ALAEGN ELSNGAYs Bl e o,

afﬂmtysomaﬁmmﬁmmhé sorrédpending deb fraghentafitheadipody.nds

t he A[3 pept| de with an affinity of about 60 nM or

| ess, ably ahout . 30 nM or l.ess, , and r .
(0L o1 & fwa gt hednygntigh Preides apisqlpied Bpagjonal aniibody that
bnﬁm APP %@Q 1bheD:288d @ﬁfjé/onl%e@i@i%lgl hghiit Bindihg o€ Biet Ope

i ch nonocl ohal anti body having the amno acid
mosleqlueai @etlmdy\moqlwedsﬁygthdjm*mdoma desigtedsPTi? 1@ 1FPOL HH(BP26),

24%2?@3@4?%&9% B st R oS TBESE R P s

pgnjocl onal anti body can optionally be conjugated to a
ther apeutic agent and/or |abeled wth a detectable
mar ker. 23 WD 2004/ 032868 PCT/ US2003/ 032080 [Q070] . In
[0052ke ermb&uimadier asnet thesinuensionipsriad o5y Rmanized dnfisodyrispinyed

fohD PG bl ity Rt oD e DM TR [P O ¢

and/ddé,tar ol mbﬂit&lonailamtbodp prrdoveddgstha Ihyblsdﬂrm égbignated 8A1.2A1.

| b hat bi nd P.(SEQ | D NO 2
A Beniediormn ADibe ARGy e Y RoUeHeT At o the
mdﬁBE‘lgﬁzlll %ﬂﬁboc%’ﬂehb@(ﬂ YroR C]ﬁé%&?rgmg%nt(ﬁf [31) E&’l(ﬂﬁr{?well within the

desi gnat ed F9. 1 (BP26) , 2ElI 0
ski{IBFE2I®) art. 1AKOME Eﬁxb@mne(nﬁpa@)mvmmm«mtﬁs(aglaaupqdyowhlch

P | n. th t h

ool el Tt SPo eoRe b hatita g BamBlosBas B b ihe GRB i

lea8t tWRN AL tHrec? B e €urN@VERDS Ulm{safﬂthBJmaﬁd)diorfa@ BtEHAS (or, in
shown in SEQ IDNO 4 and/or 6, or_the nonocl onal

sompembedinepissbriantially homelagony ioqdfaCBEBS iof Higrraenagenal 2A
a r .

antboody Dy AIREL BGR RThEIohd Gnilidyp Behly ! OFR cfiBbdiments
includerantibsdies whiokahavarat dfasGbid, tlega,cﬁcm fige, mkllx G/]Z)Rm that dve

Skl|| L;thea some nbo ts, hq%gg ntion
Binkhe oraﬂloa%t%taaa(}a%weﬁ Ve or sk GRRS pT e CDR
m&nB@anél%nﬁH&ﬁlcﬁ‘ ribtiadd ﬁfoxﬂ‘%ﬁ@ﬂn@ﬂ&ﬂ'&m‘i Qnt?t;od'yei’t% uﬁdb?st%hat

at least two, at |least three, at |east four, at |east
forpugiRes ijthtsheve:mnmdjlmmag S}aanrﬁcbg ayd/()ooyeralhactslamréwhlch may be

in 58S RbTGR I Soranil 5 dagerelly PRl naug i gent of ety
mayBRABELAMFHredD thdRENIcI 61 hisbdl pesBucéd Bethe HYBAGOHE BésPgnated

i ncl'ude anti bodi es whi ch have at | east two, three,

8Aflgifxl. Fheiavengpn gise papiesymathests of making fvy 0d mensgamt;qules.
M%log?rp#ﬁngta%ﬁ%diéseﬁg E(néwV\Q in tthg hft%nd tax(‘)eu e’scrlﬁe\é%eperm.SI X

[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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nonocl onal anti body or derived fromthe nonocl onal

anti body. It is understood that, for purposes of this
WO pwensiges, bi ndi ng specificity and/ or overal | PEDUS2003/§32080

(which may be in ternms of clearing A3 deposit) is

[ t .0f 4 i Vd .
(0880 °) ar y Lo S48 A 3ren il MER b AR’ b B E A pobrige s
by h)eamhmgmfﬁiém)d@ﬂ’mOﬁkﬁgn@mhlddaE_ f&gmeﬁmcfftff?ﬁatibmrem foobtain

met hods_ of in n se
mogﬁfqnsg b fergwé?%agtsﬂaﬂdf%n%r ﬁﬁgfaﬁlﬁy‘&%ﬁ cag bg rleaygebiith papain
or bfiftes3Ed re@&gbﬁlraﬁtl}d dﬁ?ﬁdlﬁ’@s%f I&ﬁfl%ﬂ]Fal{ Qggﬁ&ntmgﬁcﬁ&é&p

assays can be use det erm ne héer two anti bodi es
anthadestche bs daerml;nedl bp SuifycerRzsngmi RemgancdéﬁPR):alstem (BIAcore

3058 it B¢ oLty E A SRB [orsP R ard st e o
the%gylmérashﬁétﬁfétwﬂ@tBleaﬁylst%d B ;képqaés 114@6139011@ NQ) gfcan be diluted

el ed anti bodies is neasured. Common | abel s

inte didH- EBW}Q inM HEPE&&&% 4aF59 miHNeGh Singd ElaEéL 8. 065% P20) and

inj fc&%%jer &ec%\}%gt ?ona%r%tr g%/ﬁ? ﬁ égg %ﬁﬁggﬁg‘g Qf%l'%b%ez %Pw time

acroy thb eliiagudl @hi chafedlé, itale range Y diigen démy afd dchievyd:0f0-20
nonof uncti onal Fab fragnments of the antibodies. To

resgpsgiumts G biog ﬁiétail%kma%c Frdighwsk 200-600 RY don concertigtion.
Regé%pﬁnL I‘fl ﬁ%lﬁ%@sshfgﬁgq e é: L auRbMidhbe %?@%g%ff%rwﬁwng: 1)

eco Inftres of antr- ragnents o
effedivebyl remaked ﬁnetbobmdi Fﬂswhmﬁkdmplrrgahe aerivitybflAf Siptidaor the chip

Pl asppn, Resona PR ste IAcore
fO@VA{:g@)OeanqCHenS rﬁﬁ%&? ferﬁm éﬁﬂﬁgl‘ftgs‘f‘-\(}gﬁ}%ﬁ“c}%)
BIAESre USGYs. aG& R Giilﬁ‘t@oﬂs‘%o 11108 SRRl ﬁD)Soﬂl%ﬁhEdl Ehth %ﬁ)les are

Bi oti ny ated A(3 peptide 1-40 (SEQ can
1n1dc;t¢¢|foeél munratt 0BG kR apd @Bsqmﬂtieﬁmsmﬂ up. t430115ﬁ)n mfvlallowed

e fongenadis SEHE FaPaoteis 57 b SRt B ECR AN ot Sipace

elebir&yHokdsiRusimCd QasdatdBa G¥kinyivél edhcehifatio® {lﬁfﬁi‘l@lﬁr&d biy\&khino acid
ranges of antigen density are_ achieved: 10-

anglgsipoKdnstig ﬁ$&0§la(1m5at¢sdk0@eﬂ@lé|dF5é@IClkq1Q17eltaFe§ (lsqf@oﬁr@gbtamad

n ra
g3 o1 h g RIS L e FEBERRBAT (RS Rohngepr.
199@@su{g2he1BIA®fale0bn pRIgyani. di‘qmvlﬁdutrm&mhm:hmrdm feahstahli(KB) values
keeping, the activity of Al 3 peptide on the chip for
ar“(ﬁ'?‘g‘r“laZ@baSi %-ons. HBS-EP buffer can be used as
running buffer for all the Bl Acore assays. Seri al

[0g#s) ut i ongphE gnv%ntl&i(}tn%ﬁd'eﬂﬁ{tﬁ)@d%@n Hlt)n&ﬁéﬂlcf 'dﬁﬂexli:caekhd

sanples are injec m n at pL/m n and
mulii edat iferisordror examsplefbispcifio a@@bpdmsnm@neclamal onilohdies Thag have

RO Gpr R cer Bl bR O et e T e

anﬁlscﬂﬁmmlo%a@h@femk M%o&qﬁﬂﬁlﬁkmgﬂ)ﬁs@&lﬁd ah@odidieee Bbwn in the
ami no acid anal )l/SI S Ki netic association rates (kon)

art4sng, e1Bs Sueslet aln 1980, Methadstin Engyreolegy 32 H2H). 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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simultaneously by fitting the data to a 1:1 Langnuir
bi ndi ng nodel (Lofas & Johnsson, 1990) using the
w@kokewzdsemt i on program Equilibrium di ssoci at i BET/US2003/032080
constant (KD) values are calcul ated as koff/kon.
sﬂ%?gr%%se-g thﬂl\(lﬁ?élb ng{]otggt?gtetﬁ)or msn%% %%%gficgé Il"‘fle mméfepably
is \Imtls meﬁnmuﬂo@.dsﬁuhlﬁdtéaﬁschanmmxstannddmanl cqudlsﬁg dt hemkt gastvef the
east t i fferent

f f
hingy &32 fad g?é'rfeééh%'rﬁ%amo ehingd i Ihigpverthe i i boaysahag consant
reg%nséélr@lze&xﬁﬁﬁﬁg the M%td%@éﬁargl Pbr l[%hk thén lBirﬁlP@gC bfdsént in at least

anti bodi es are known in (see, e. Sur esh et
onabf the 11&8Hs. WMS@EOdnghﬁzlyrmﬂlw}Oblmm hzam chaln fusions and, if

Traditi [ t.he. onb t {1
desed e imrenaipbiiehett L RSB S Al b edl Spestrn resgprs
and ¥Y@ cotrAREAReQ iR duitabRAGYt &Q@Hlﬂn | TERtpréNads YoP glehStlexibility
with the two heavy chai ns havi di fferent

in %cbuﬁimg it mpg! prportionepithe Haep@ypeptide %memaﬂmﬁ@b@b@ems
37-539 0
11 grrl)ee ua? ﬁagL) a(g{ tg%) tt@l‘éeg §619%f%%d% thﬁf?;kl/sgﬁ Fi)lg &% §t&cﬂ8§ erxg/ q,? the
optﬁl’ﬁ&m@&élds’ eld i) howeveg, mpeibielto diskitalse daalig sb:qdéhcaflfdr @ed or all
conbi ni ng 25 WD 2004/ 032868 PCT/ US2003/ 032080 . sj t es)
threg RolyprpEge ehAIn ARG GRBISENIGHY N thsnthe BTREsSsI08 o ablsest §vo
polBEpldiTha: 2%%“3%%9%’%{*@%%%“‘5@ B R ek,
patticulgesigiifizarmad CH3 regi ons. is preferred to have
the first heavy chain constant region (CH ),

t the sit for .light ch i ndi ng,
0§ ane RhonsspdiacE. BE REPSHY muaies Feco A S ABHPH,
iminfiBod1OBHRCEL PP Blhaih with aVitstidiAg §pteifi id8fe afnd, and a hybrid

desired, the 1nmmunoglobulin Iight chain, are i'nserted
immpneelekuyliar hepwy ehapr-dighl chainrain (proyiding gecond binding specificity)
in &19 E}%ngm?mfﬁq a% css%%tﬁﬁi @vnlﬂ%tlm C}Q\%gftoﬁmin ﬁgﬁtséhain in
rOV|des for rea °exi It I'nadj usting e
onlyuinaaublfpf dmdﬁipeo;m’ﬁ mdledude fadiﬂﬁtaes el s,epaptmndef the degiredt s
i n enbodi nents when unequal tios of the three

bispeqifyp epepeHRddrean HEW G T RUR QRO RUAChRg e NagPRY i s
apprB&ch i9 Hé%ce 0 ogi B BPublidatibs NohW§@/046W§§‘>ll?§ht€%E\€aéch 3, 1994.

insert t I'ng sequences for two or
pol ypepti de chains in one expression vector when the
[0058pr essi mtmcomugh@mtlbom cpopyyegtwaleovakeatly goined

an e R als3 St P ot e S oI s M Ben e

to ﬁ%( fasbne §y@fbnbbéi@&6 bhiventédédRYUL L PafENG omms%b) Qdndor
i munogl obul i n heavy chain with a

treaim@at e@i%é@q‘tuea (PG Tiapplnation puplicatien HOhy\MQ %1/00360 and WO

2B KIRAor A b BlEEs A0 B P s f BB LitAfent

cro@ﬁ]ﬁﬁlﬁiﬁg imethasls ) Saitablecrovd-likiAgagemaandgeciniguenardeivgdit known in
chaln_ I n

the art, and are described in U.S. Patent No. 4,676,980.

[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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only one half of the bispecific nolecule, facilitates
the separation of the desired bispecific conpound
wo eammosasesant ed | nmunogl obul i n chai n conbi nat i oPET/UT1DX032080
approach is described in PCT Publication No. WO
al PY&Ys 3 i
o Brelarchol NS, SRt RPNy or o e BHITHy recombipant host
cel]soiFoe dxanapie,i Habd$ H Sragareatsalas be diredtlyrethersiciope Hicol hrd

ChqrmHRIN Spled amiaren e ol st Largeriis: [ 2Bt ey
10:36§-|]_@7)9 8 hnotBSCerhitdiméAtedk W&H\Rb?sf fothda bthe el 18R S Pper

pplication publication Nos. 91/ 00360 and WO
GO QoaT8te asrenitnedihe Figt e nudennjal ghtcerding tobmwthes appryach,

e e B AaRee At e R nee b Rk IR O eat Gt

known in the art, and are described in U S. Patent

[0080] 4. 67 @h&RBOnodlON Adtibotlycd thicinRegvaQdh Be pEs idddia the form of

I mmunor eactive nplecule i s an antibody _fragnent.
a phrrmaseiicebeamogiiies. eprtipdalltogether, witBg&ariesr t he

production of antibody fragments. These fragnents can

deriv ' ' ' ] '
I A S e e e
exdBple Hymoa&iregsiondechivifues dsbRihter Gigial paly @@ rivydiddqfet/ 332868
CT/ US2003/ 032080 . and Brennap et .al .., 1985, Science

hydsggymaelfy oclions 5 gelaBh THF AR {FS gy Pglasnﬁt?x@eﬁehmﬁfe
mi&%&ip’%ule&%sfp@e@mg),em JotbidaSituf eV b Bt foeex@hipRSt | Y
~recovered fromE' coli and chemcally coupled to form
lippyoatss) Abdmingmierasphdrea mienocwulsins, nangparticBisand eenerapss),
or pdpieaenlb  ePtE ket SRANRCL b phfhceutical
Sciehce Bt edifiod, 18 Gednabro) 2d.Mlacle BlilslishiNgaty. dEa3epri, @ AaN99() @nd

approach, Fv, Fab or F(ab')2 fragnents are isol ated
Remingeess, e Seigrpertsddirpetes ity Mhegracy@Ofh kdy Nagkel ublistingoJ000.

C

To e e ha P Riq Y il e WA Tk B MBvase recoptor
bindjpig epitapd intd thg entisrdywespecially an antévody [f2@8kht) Bk described in U.S.

ant i bod |.so may. be ent ed in mgeropcapsules .
Paheb o7 5 e apblerr o frBBatsrod: R ceLmAp gL
epiﬁdbe" Pl e éﬁito?@ by RHcZaE0R B b BIG R6RIRIeRe.g , IgG), IgGy,

ydroxynet hyl'cel'l ul ose or gel ati n-m crocapsul es and
IeGoby{2ér) that weespansiblgtfer) incieping haps uive serumehabelifel of dhe/leG
Hn ol | oi dal drug delivery systens (for exanple,
Inﬁ?ﬂg sones, al bumi n m crospheres, m croenul sions,
nano- particl es and nanocapsul es), or in

[0082F r oenuiThé atibod ey disclosedhdréin@sayedlso s foehoked dsn
. Rem ngton's Pharmaceuti cal Sciences, 18th edition, A
immEpelEosomey . Liposemresoptaiing ts angbodyare peparep Ry metbeds

kngflin BETHOLO g%g%pﬁgﬁihggbgggggglf’ﬁ S3! pf. Rhil PAGIITBGYUSA
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
in U.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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To increase the serumhalf [ife of the antibody, one
may i ncorporate a sal vage receptor binding epitope
WO 2ioe/032868 ant i body (especially an anti body fr aRgmEU$2005E32080
described in U S Patent 5,739,277, for exanple. As
1S [ he rece 'n
WIglptlﬁ? 8%52{;38 rdle eeltesr tII:’l) géacgh%%?{agafga n%e%?%&{tlg_%alﬁ b g ogt}%‘e present
m\legﬁ?orlimdrﬂmﬂoﬁju(gmeg 1o tHedfgosorh€(@,desdriped in Marﬁxgé?z‘b)l ll%ﬁ, J. Biol.
is responsible for increasjng the in vivo serum
Chegy £27: 5?%2%% Viaredisyad ehwrebfmgé 1e3c§oB2] The anti bodi es
di scl osed herein may al so be fornul ated as
[oog3UN ol i PPSRRESMbddiReIQ®S a&t%Hd?ésrUf R 1Btf‘e§nﬁ>ﬁtak@99g’le @hdin
prepared by nethods known in the art, such as
(Sdéesonittbetd thenedfpiision preteinakompd 98 an Artgody [Rattion, lﬁwamlzed

aniﬁcgl’aesuéﬁ{nerslz' B%ie&w&éﬁai%&'sdntég? g%tsmg%o%ham antibodies, and
an$ oth3PmBdiFied A6n g4 fbnoHIhe InhROSRIFuliWIndle@idanced
circulation time are disclosed in U S Patent No.
5,013,556. Particularly useful |iposonmes can be
Pr fAntibodiehe  reverse phase evaporati on net hod
with a |lipid conposition conprising
sphat i [ : ' j
[ p 2sphat |‘\g%ﬁ0gltg éalna(g1 aor%q %gﬁ%%ggréy@qgm@ggggﬁ%%ygﬁg%gy such as
thesx esadbatl by ahlertant Mlilstaig, 1675, dedfturn 266:495. elnsa }wbridmnglhleﬂﬂd, a
sones 27. WO 2004/ 0 2868 PCT/ US2003/.032030
mauish TRRSER 0O BB P AR ipRPIGERY lmm’gﬁ%m%
imhf¥gizfp tg@rﬁ%/elﬂfit lgfllﬂFhm @k prold e akdapRIa op%gducmg
conj ugate | pOsones as descrlbed in rtin et
an@bodies Higg ill speciBicaly, bindivethe i2BINi2i8g 2288, Altematively, the
1 di,sul gl de ég} er chl%n S eaction. [0083] In sone
y%?%’(%tl HRIRY 8¢ IIRANZ VU es of the invention are
single chain (ScFv), mutants thereof, fusion proteins
[0685]pr i Si Mhe &idne¢idndd Qﬁhboldm@ hiag: also v frede be eecombtﬂabo]dNAS
chinmeric anti bodlr’g%n di abqdi es_|i near. _anti bod

meélil%@ sych psinoseddsts ngd.S. Bﬁanﬂ%é 8A0REF- Hbid ?Wémg the
m(ﬁﬁ@l hg%ﬁbbcﬁ 19flso§ o dl i O et 89#’&@111% d'f:ﬁfg a?ﬁroc%du(ﬁes such

ucti on o I és
as bmasxhg obg@mahedda,lmobgs thytare dchzrblemftbhmiﬂﬁg s;s:mﬁhaldi)sto genes

se.d scrl b Kohl r and
ABreg R gk st il fshogied; Dned Bptiled the
DN’A Wy BRIHMACRR Eﬂt@%ﬁpx’@&%n @é&tdi@'whxéﬁar% YitinGtink B cle A0 ha & Eells
with an imunizin agent to elicit | ynphocytes that

sugly @d@@eh oellsapigniamp eIl csllafChinesa hampigr oany (GAEN eells: bt
m;%l éf]{g?}llaftl § %o{ %{hglj\)\r &: rﬁ)rﬁdl}ctc]? I [y I é 5]'9%1&%86%] tto 8bta1n the

sthésﬁpoth&%ﬁ)haﬂdmmme@m maaécoﬁlrbinabowbse&lmay al so be
made by reconbi nant DNA

[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 non-immunoglobulin polypeptides are substituted for the constant
domains of an antibody of the invention, or they are substituted for the variable

domains of one antigen-combining site of an antibody of the invention to create a
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met hods, such as those described in U S Patent No.
4,816, 567. DNA encodi ng the nonoclonal antibodies is
wo sokasmes and sequenced usi ng conventi onal proRPETUSES3/032080
such as by using oligonucleotide probes that are
t .
Chl&%ﬁ%% \%legmftfa.@t'tg)t%gl ranl?)ggﬁg Ph§ Elllt nnc%C gﬁg 51tee %ﬂ)@gﬁﬁ%ﬁy
for©ne eunfaml @itepb oft BB (orPNRPyayd heothérameden- Mmblemgrsetsslaﬁng
Hg or.s, \M}I ch are then transfected into host cells
spesificity fer &diffeaint apligens | simian COS cel I's, Chinese
hanmst er ovary (CHO ceI I's, or nyelom ceI s that do
[ws@{ ot herryk %ﬁ/eﬁﬁ&géﬂ&?@eﬂcﬁmﬁﬁﬁs RiMhiPePAfb8HRs. TRerapeutic
obtain the synthesis of nonoclonal antibodies in'the
antthodmsiviftan alicih adverseadfiests, 1p@1©8@1}16 ThigdRiAng gﬁarble_nmune response

f |
i s Bs ST Ber B G el Ry e ticacy,
deplesin6f RROBERHG thOfarget Bftiyen) mtumgid@ﬁtdbmnﬂ@:hmm kéiPonse.

In that manner, "chinmeric" or "hybrid" antibodies are
Totrepared tluelw@hovnaveommm enitiAdhwpanizdd antibgdies arg generated.

T B P Bt e b JRRRET aud e R IR Rl 3 be

usdder %&ﬁﬁt manﬁBIt@ Sertat@ R “BithAklgely” @tibddie of fViiprdv@nthe
or ey are substituted for the variable domains of

afftswé! errtheyeharasiepstigsy the antibedy. ahheganetsd ayingpletim Bumanizing

on b0 B s50AF Rl f R AR en pingine portion of he

antftaidpy mdile gwapsing el igarhaninirembingersofithe a@ibody thh human
speC| ficity for one surf ace epi tope of, AR (or LAPP?
Yémﬁeﬁeqs dmeresn I BRSPS ite BUmavirhy mospelensl iaptibady.
Thésé & (9 éé‘téﬁnﬁ‘&n A hRRBtidd %}gﬁ_ﬁ Edilha a!rrm(@ il QERh&LOf the
encorrpasses n| zed antib Ther apeuti c
stagtimigi anobodgsli gifttaech hedviyoiatiatzdel vlemsms él)f@stgsmgl the bamanizkde

antfog o iy Which Rl kiR Bfon BbF LR PR RufRtizine
prdémqwﬁlteIaeﬁammgﬁﬁhghk%d@%ge%écﬁnﬁa@ AdAq43 DR tiafs@&ton

anti ge and an undesirable nflamatory response. To
ang emf@ﬁmrqf thenaumaandzed, anhezdyn‘&m grampla: the penstanteagionamay be

enbdBPHY 55 AL ATEL AtV AL WELLIA AR BSAUENThe

antumnelgl if oded g Okitical trizle ammir@dtmems imhgaasy &ee, for example, U.S.
mani_zed' baod or to inprove the afflnlty, or

Pa‘@f“hle?s éﬁ’g?&é?épiiét%gé%f the antibody. The general

principle in humani zing an antibody involves

[06881 ai ni ”%Rlﬁlﬁre%ﬁbﬁa 5t H\%ﬂfi ﬁﬁtlﬂd?i‘?esa{ﬁk'ﬂfﬁox@ibﬂq'

portion o antli € Swappi ng e non- numan

modéfial 1o desid dhtetabBor@inith Weﬂtecmtbll’lad&lh’él Bompk&fﬂebﬂﬂynune system.
sequences There are four general steps to humani ze a

ThisgrisceionedifigaitontwandesignasdayeDr Mike (Ci?rkcf@,% thei Ipgnagmepeof
Paﬁgfblg?g ngﬁbﬁﬁlge @ﬁ@gﬂsﬁﬁ%ﬂd %@hﬂﬁu@scfog p§e$%‘ﬁgﬁ 6t QlIchtagﬁbodles

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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starting antibody Iight and heavy vari abl e domai ns (2)
desi gning the humani zed antibody, i.e., deciding

wokiogldmet | body framework region to use duri ngP€ES2003/032080
humani zi ng process (3) the actual humani zi ng

. . PocHs . .
WIS SO O 54 R 301 S bty S0, PRABTRALGEAP e 2R
86:60PGH214 (1989); Shawryalbg [mengh/NEXR: €584E45 3611 8 7) earelribroem ef al.
Casy Mooty 10 (40T Pice e rn Boaihs opa Lt @ahet int
a h{iHaR @épéoggﬁ%fr&ﬁéw&’l@@@bﬁ (FR Prior BFh&HE WS a%pl%%ﬁgt%%ﬁman

and 5, 2. [0088] I nthe reconbl nant hunani ze
antgwidy lsonkitay dotam. e, fooexdnpple Rincloeannmb dl. Naguee 332 3284387

(19inaRaer st Seigriel 2550 S5bT S0l s b e SRSl et
32 tczgzillsz:(sj Medse .QAdtker feRpench 8edofiBad foABRICORs suppbhed pgy at

nbr i hi versity, and techniques for preparation
recombnapty apndetrsdiodent framewgdstegianed Seh fmxampig Epopean Patent

Puglﬁc%kiior? R]%d amgﬁ%&é '?hu 1a%si929' " [n%?e%%ies érenéje 1g§1%d gc{] rtnliné%laz_e

umani ze y nolecules conprising

unWwharited igmahdélegidaresmpdsd toamdrodent-aftiimnan Mriboay hdchies which
have been descrjbed, including  chimeric antibodies

linyitgyhe-dpratépreand offerdyinstrofabrianayir ppplicetiensfdhose moieties in
hulﬁgﬁrpécmg. aHiHeY glgﬂﬁ)ﬁ? Bf'ilu.giéz{e}gzipg rghtgrg)zl% l?@??%agfz{%% ttflized

uman ‘const ant mal ns.
are213§b1ds03 B EBuERET YIS 20 08Bk @D 32 EOResVY 119t 247 1 247411 9Nt m U.S.

Paigg Noy G S0 40901399330 190, 5 B s 2 03671 o B T ana
PCEW FOR474p38 (1987); and Brown et al. Cancer Res.
47:3577-3583 (1987). Ot her references describe rodent

CDRs grafted into a human supporti nq@f@ranemrk region
[0096R) pri &r yet@nether dlierative, faHy appee prtibedies mayee obtained by

A0S SO\ S RETRLS s SO
huheh eneendgdobulindtotb 3o Teakl8éhi¢ ardndlsholiiels atdesilgned\Ndtpioduce a

321:522-525 %986) . Anot her reference describes rodent
morpesiabls §6 v S8 imansagRpinRor mers Ebhusl IBnynsdetponse may also

i nt
be LB Bl PP Mg e ol fima Ao B, TR P o
tecan@ ogle arie Jtandmioaseni™hfrom Zebgenixyhret GotemomGal) agd HaMAb-
respon owar d. r.ode ant i human ant i nol ecul es
MR BN B S Pt et BhaParrdeh Niness. of
t herapeutic applications of those noieties in human

[0098Fi Pi eNti$ancthel BlieriRiVROS R HOHich UG Hedh AW rédtin IRMtI§ Dy phage
that may also be utilized are disclosed b ugherty

display dechnoNGE! Secabnebsamels, U5 GatpatyNop A765(B001pSART: 1
5,7§’§§§% ?E@E?%%,,l S{T%;nggyi;’n%g :egéléi /égﬁu?%;étﬁ?%ﬁun%z 99438%55 (1994).
Alternatively, the phage 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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PCT WD 01/27160. [0090] In yet another alternative,

fully human anti bodi es nay be obtai ned by wusing
weormesass@al | y avail abl e mi ce which have been ep@i/ns®mnea2080

to express specific human immnogl obulin proteins.

ge%{)ng %@&io%s %F eﬁ?%@%@@ln%ﬁ?r?{l/ Shogﬁﬁieg R fheldRt C}B{) HSFrelult i in

esirab man anti bo or nor
seleatonstf thengnmaencmﬁmg)thsenn’@qdyaelthltlﬂghusaqﬂopmnes Thus, the

PhESE TSRS STWORHDF BEPeLIEe W o TRF RSBV Ky B pRrTormed ina
vallleﬁ? of fJr@P rex@é\\l 80 oHulion MReksR &I ﬁncﬂ@ﬂlsml '\@&W@TM

from Medarex, Inc. (Princeton, NJ). [0091] In 7another
CuatentOpimianie StrantirbloBivbsy An§64&7 Indde3). eSﬂvmai samedsyf bygene

seBpP R anis e EleeBSGunIE) aBm of i WP G ot ps 1991

isobatelbDdidefde agi oM 8¥azBlond hntiboARR YronRE ¥mall FAAAOA combinatorial
12: 433- 455 (1994) Al ternatively, the phage dlspla¥V

librasy ph¥ 26855 deriy @éﬁpmtby spleeng|of immanized ngag: Azcpeggge o

ger(e]s qgﬂ %n ﬁ?ﬂurﬁ?edqﬁls n cﬂ)nB{s%gHg &%%Etea '%Ji Q{B&%ﬁfﬁisggg diverse

N Vi rom
arrﬁﬁt‘)f aimlgens( (\yﬁclatﬁﬁ@ beif-g@tipens)epe bt molaed éssmﬁaup ifoitawing e

techBiars feges bardath bt el Fahe 2Dy D CHE or G
EMBON 1R72£99 (1859, Gh rﬁﬁﬂ% 1?18 réépaﬂ%ngﬁs pldg )%e?jesas

act eri ophage, such as
acdunmddte onedtioas i ebbxggx réte dpmetic ﬁymﬂi’w&w&b;r Sane obtheichanges

o SO S S ol AP BB S
imARA44108A 03 B@Térbﬁ?ﬂ@%&?c%%%d AERQERiat&ed @il s quent

based on the functional properties of the antibody
antagemhalétmm This naﬁﬁalenro¢e@$1car§1fbetmmgléq¢eb>e¢m@19ylng thepfechnique

ant| i thng those,p es h
kn%v%?cs sone ggn%he a#%ﬁ%f%fé%ygg et 1qjcelf“ @ﬁzﬁ B this

matha@ipthe st (Klé‘pﬁ@{afrjaflﬂlﬁﬁhﬂ amuaodwmbtahyd bf pflzigfelmirﬁay dafitbe
. review see, g son, Kevin.S. and_Chi swe
impggyediby Seque@ﬂl éﬁPIa@pg Hiedtsaymansg; laghé chg Vv @gtﬂncggpesswnh

A N
fro&SﬂllﬁlﬁﬂHﬁ&%ﬂ d(oih&gl)l'hm tsdinw;w allaws thtmredllcalon ay awfbodies and

bR tant Apiisgh OF g Rethonsveler S masing ver

lar?@b]@a%@ an@body TapeHARS (AR FiGrowh dsSBRS ﬁl@t’héleopzill Nbraﬂ@é”?ﬁas been
rom uni nmuni zed human donors can be constructed and

desenibed byl Waterhousg ed ink.gVid AcadSrIia@y off: 2%6&2%?&(5& 993)n Elenelsimytling

| f-anti an d ess ent| fo Io'
caf e TR b Blbr iR FRmFRtay shfbodtes Uy e Kluman
anfbddly ha? &i2ii b8 AffhAes (A8 Qﬂécaﬁ@tﬁes@f) itHef dtdrting Fodeht antle&SBO J.

12: /25-734 (1993). In a natural inmune response,
Acgerdingde yhig agepd, which is also referred to as “epitope imprinting”, the heavy
or 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 antigen 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 is obtained (see PCT patent application PCT WO
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accumul ate nmutations at a high rate (somatic

hypernut ation). Sone of the changes introduced wl|
w@oofi/es2868 gher affinity, and B cells displayi nBCT/US2003/032080

high affinity surface inmunoglobulin are

o3RS Aot £1bb SR ot AL o gl

uen At urar
ant@t&fdxé%ﬂ)y@mgka&ﬂn@)thle mﬁhmqlua grdvides cemblaite]y Bumbkin anwbodes,
‘chain shuffling et al. Bi o/ Techno

whigh hayg ng é@n{emlzyl) CDRn“’%lHP%S of sedemberiginn &t iapppaipatyhass
alth(ﬂ{#hrfﬁé YhovB lrdgggs&ﬁgx yeglggfa Z(?] {lllﬂg%.[?%&f%tlgg(éﬁg% qg@ﬁ&feﬁaﬂ) hﬂﬂmples
disamded mghppbdmhleno\ofustegmmmg geibedienifdriuse rfopexangle,aa dogs cats,
.nat ur al igrrlng variants (repertoires) of V domain
prigifsseites AR BOVIR$Som uni muni zed donors. This
techni que allows the production of antibodies and
[oo2] i body ChiA&HEsEybIH bhtiSdidstildol RSy bepreped M ﬂ%r@m ®nown
A strategégfor meki ng very | arge ‘phage anti body
methsls of eynt 1c(pa¢tsm dhamigtryamcluding thescHayolyig gross- lmkmg agents.

| L branies"” been . descr i 0 al
FoR b alen BRI S SRS hlcRH e A B ER Rtk Rpgion or
by ¢&imiag & ﬂllbﬁh&%ﬂdt Oxalapley f fUitABIR réddiehiddot this FuirPdde include
rodent anti bodi es, where the human antibody has

imijoriplate and el %@C%Eﬁobbtéﬁwci%‘? ties to the starting
rodent antibody. According to this nethod, which is
o ref 1 i
(5P, ! SRR Eo ek SR8y UEPRL ARG, s Aeita
Ihecolbi etiah e OBy FIpBA dettets,SiOP a3 7-dé bhﬁﬂuplmg of suchepigkodhdindragments

a repertojre.of h n (oIng:Y eatin
usifg Rk s derine Ao RS B o8 B i e e d 23433
A Vddietys ot @@Hnﬂ{he@?orhld@&@oﬁ@frﬂaﬂtﬁir@dﬁ&Gh AR nfaipalitien of antlbodles
restoring a functional antigen-binding site, i.e.,

areaelt bpewvigionvibe 8. (i nprints) the choice of partner. V%en
t he process is repeated in order to replace t he

2004/ 032868 PCT/ USZOOS/ 032080 9306213 publ i shed
[oosdiil 1, Th@ﬁﬁ/)sntldzﬂndtlsckprotvrchsipd)lypc}aidehcmapmsmg aroamb acid

rodent.  antj bqdi e raftin this ni
sediec <Ib BRI 6 PermyRR OB b BeocIGa) B e Jerige the
amh i PABARI e skb¥n iIESEQUBSNO! 4 LRIENE, R thdIhBnodidnal fntibody

a parent that al though the above di’scussi on pertains

prctdocmlmathﬁ hybridoma dﬁ@@gn@@d 8AH 2 Ayle nlerraingsedctive pblefaeptldes

deﬁg%cé’ﬁ%?% s ?L@% %%gé’ I%ta%%f{hﬁ%togg%'s god| G, 86
me@ﬂﬁls ldestribed heréﬁ}nogzﬂe pﬂypﬁpﬂideg héve nerintbradf tHéQﬂﬂl(ﬁﬁg plopérties

be prepared in vitro using known nethods of
des;yl edhberEin, pronspre chbripanis, display aay Aae eHBgE additional ng

fur&'ﬁgﬁzﬁ Ry éﬂéu Ce{gglag&%ga ﬁereml: OIB S?l?lggglbgdl SAfRt %yé)t ?tl(ﬁ:ay

using a exchange on or
comprises one or more of the light chaln 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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by formng a thioether bond. Exanples of suitable
reagents for this purpose include imnothiolate and
woreiohps284s ner capt obut yri mi date. [0093] Singl e BCEIDUS2053/032080
- fragnents nmay al so be produced, such as described in
an}l !)f t%? ?cﬁlo%l%lgsaa}: agtgﬁlg%jnltlg&ﬁﬁ {»S&ﬁs oﬁ% ?eqﬁgrzce o%h\)/earponoclonal

anﬂlbdallyﬁ:{tSeasfSS d@ﬁﬁgmbhzeaimnn aKQlBtztt leist a?dout la&ﬁx?l,guaﬁscﬁrmmn acids, at
En |neer|n9 10: 423-43 A variety of techniques for
leagtabopielsASTIGUIHS 2FHBY Bﬁfgﬁ Ghleap@bpRirAORONHEYQYLs agyino acids, at least
A\V/
o088 s R, MMM S0 ol A i
leapt(Dthe Tinénol avidsrare fromad mmb}ecreglde sf ﬂmlnymmptqndb?mtlbody In
an am.no acid e _antibo

ond P BReR B BbIe Sesinn oI AURBE e B ope oS 0 Rbns-

In Mlﬁher%fﬁb@@m%'t dhSeaHBRaegHAWRoMM &EQy ERAINGY thé nddHdcRhal
6, or the nonocl onal anti body roduced by the

antihyoiglyi éltomptueesngndmt,sm fgximore igneuscamine acids are from a
descri bed are u r.,.and can
coRRletBRRH b ey ERE R IR Ep B RBnoRE b il 10, Fotis

descri bed herein. The polypeptldes have one or nore of
[0095¢ bi ndiangplpseptied tvagiant, tessed hedinh 8rapodypeptide that diffiers from
enbodi nents, display anégone or .nore _additiagna

a DAYYRPTPEHAIN BEEH a1 BabsHBLERS. Selstings éﬁiﬁtlorrsrﬁr@éﬂ%énsertlons such

r
o RSELTER a0 KOS n GESBSA AP B
wotrdsg therabiltig bbasdrizntd dpecificallnbisd aetigmioali besrthencedhe

i OTNEE PSR G AEL SRR SRS ey s 01 €,

préfélﬁbl@ 1&@%%010% n&at1MQHé fAidle pRéYkind Pd¥ype tndesﬂﬁﬁnts preferably
nbodi nent s, pol ypepti de conprises three of

exlnlhe a legsitab@lnaﬁio% avd¢ prefarally yt Leh%nahow%f/h@dmﬁﬁmr@fmbly at
I i de .
Bt o B R 0 MR PO BB pepies.
anti body that has 32 WO 2004/ 032868 PCT/ US2003/ 032080
[0096Y of t Aenihoktidwequ@nceatarlagaasif tie mbbﬂlgymsprqm'rmkby

. acjds of a sequence. of the nonocl on,
intodyeing SPRIGAIIAtE aaagotmﬁ chiangge infg thegnt %e%%ﬁl*%\a % Peptlde
syfBsd. MH%M@BCR@E 45y eBimplé, BRELoALRYh, dml/GARIIRYSOo

am no aclds, at |east about 20 contiguous am no aci ds,
and(br $®a3mtlolmdmesﬂﬁemmhlnghmmamudcsequmndes of REQ HAi&O 4,6 or

0 wh
8 Rt R R Rt SR G py e . Glostit GRS fydace to
arrfyen@ Qde(ﬂ}f&l c&ﬁfrh& Yvided 10 heSTHAPEB TR AL pokdREseY M dldired
region is froma 1light chain of the nonocl ona

ch@mwmy Thg aminpaeideoharges eliormean alter nestxt@mlamr@l prgesses of
the antl msgc haesgﬁ%{r&]%]ga Jchtré mé)%{] &t ISB‘%H%C ogggjc?sﬁ s(i)tgy I n

ano re) Uous i no
aC|ds are froma
[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 Wells, 1989, Science, 244:1081-
1085. A residue or group of target residues is identified (e.g., charged residues such as
arg, asp, his, lys, and glu) 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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conpl enentarity determ ning region (CDR) of the

nmonocl onal anti body. [0095] A pol ypeptide "variant,"
wasowssdetherein, is a pol ypeptide that differsPdT/o82005032080
" native protein in one or nore substitutions,

del eti ons, .addi ti . and/ or i rkiQF h . t he
e TP O P G RS oY Ol Svie R
sutstitusibAadtheAlateyreflhed by Bireducingfupthbesr othervasiantt Be offur) the yites

of a variant to specifically bind antjgen nmay be L
of wbptitytian bhus, While Hsgaa forriairadycing anpaming afigispquence variation is

| 8% encthliabs Pocseited BSoel 2

pregé@%@?lg%ltgé fess %%hg%%ép el ae??é Se to eté%g&ﬁ%{t}ﬁ/%eg r
exgnipot,ao analiPod thp pptfordenvact amutktion @f 2 gevbh yite, @lahkchnrtingor

l.east about. 80% .nore preferably at |east out 90%
randig rﬂl&ggefﬁﬁéf%@aﬂﬂwiﬁt thy foge c dosifr T8BI08' ﬁﬁeﬁyressed
ant{tdaY SLANE FredSredRSLClor AR AeiRi®IciVity.0 the identified

pol ypeptides. [0096] Am no acid sequence variants of

t he antibodies are prepared by introduci ;& _
[0088br opr i Ateing aeif sequetes ippratgrsIntliddamine- and/pirsahoxpiErminal

or b eptide nt hesi s varj-ants jnel u fo
s B Gr BEY ARG B RRAER Pl fond & or
moddbsidiess UP Skil tabl irit@BSyueiice ihastichsed siigldvrimiiltipleamiin®acid

aci d sequences of,f SEQID NO 4, 6 or_ 8 described .
reskiuee| Bxamplss ofdaminalinwsrions ierdvds angtibpes with ap N-teginal

. . cri hew £ i . .

meBIER B AR R I Sl cboRbe TRl g of
thetan@batismo kdule dirdudecthe fustomi to she Nher @nemonascif dhacdraibgéyg of an

al so may  al ter, st -transl ati onal esses of .the
enz3e Q3G Retinie RBichrincreisry MeREURAAERIET tiouiibedh, of
gl ycosyl ation sites. [0097] A useful nethod for

[0099ENt i f i SabdtRmiodl vasiats Bhve 4t @SstoiRSantiho bEdir&iduedh thdWitibody
anti body that are preferred |ocations for nutagenesis

mojlesulegemened andshdifleresteepidie insemed iagisrdadesThe sitgg of greatest

. I o) i . | I i enc

im G570 Pt MU IERAR BBV rfperbitiie BRIGRCSR AR

altérStidrﬂﬁ_E’é d'ﬂfsd? enihtérﬁp%ted.l C;Oﬁi@g}ﬂivé elﬁlmimgmgs dedshasn ilalTrble 1
asp, his, lys, and glu) and replaced by a neutral or

ungs 4 heading of paseffated aHpshig tions I%é%bﬂtubm%wwasw in a change

_ . . . ; oot of

R B T

sulRGItivE2 00 J0R20 80as funthergtescribed dsbvam naferace tb dromatacwins
denonstrati ng ancai onal ssnsitiv' ty to the

clagsshdna B ingRduceA@nd heProdHesSSEFeB§e i nt r oduci ng furt her

or other varjants at, or for, the sites of
TabledsGanservative Puhstituldpny ¢ the site for introducing an

T T kDA i T T
preggh Ay ned.| For exampl e, to anal yze MdieLeu; lle

performance ofl a mitation at a given site ala_

scafi2fB) or rlandom muda8enesis i § condkirs &dnigAsnt he
target gdon—qr—regton—gd—tte—exm sef—antthod
var %ﬁﬂt@yare dcreened P the desijre na%i{s,asP,}.ys,)ﬁrg

Asp (D) Glu Glu; Asn
Cys (C) Ser Ser; Ala
Gln (Q) Asn Asn; Glu
Glu (E) Asp Asp; Gin
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[0098] Am no acid sequence insertions include am no-
and/ or carboxyl-termnal fusions ranging in |ength

wo c@ni0s23es r esi due to pol ypepti des cont ai ni ng aP¢mms2031032080
or nore residues, as well as intrasequence i nsertions

of ST pghe or 1ot tTpte [TO act 0 [T estdues:
of telyﬁdl}ﬁal inserti ons%llncl ude an|anti body 'A\7\l/| th an

N-t efig{mmpl  mgt hi onyl rggi due or tthe aghj Gmlyﬁu@gd to

an epitope tag O her insertional lvariants of

anti Bo@ mol edul e i ncl de@ the fusi h«elioV@theN-Alér Phe
C-term nus of [the anti body of an enzymepg);1 &T'

pol ypepti de which increases the serum ha FYe of thd
antifkady) [0099] Substifgtion varilaNbHehans IRt VhEddt;
one am no acid residue in the antibody nol ecul e
rermved and aldifferent residue irserted Al Phe pl ace.

The greatest mterest—for—subgtit 'tixllal
mut &g (%:(llgzl s ifcl ude thélSL ﬁypervarl abl e regfo Ut FR
al t gfeafgns arle al so cqpryenpl at ed. COﬂSQje\(laP}Ilé/ﬂe

substifufionslare shown in Table under the headi ng
of 'Pp!meéF)er red |substit utTymns" I f guchegubd liealapohy

al oo +haon ey ~
I'Co T u. \JI allyc I II lvruylval Cl\.all VI ly CTIIcCITI mur ©
sub?tr%]h al changes, Bri nated {exenpl ary*l2

suosgér[(%btlons N |ab| e[pt, Of as further deggri bed
bel ow referlence to amno acid [classes. may be
i nt rda€ed ang the prodiects screened. Tabl eSet:

f‘r\ncnr\lof | Ve Cllhc-'l' It ||'l'| ons ('\rl ru n'! Dacw duao Pr ::'F nrrer]

Subgﬂi’ tWi ons Exenpl ary T¥Subst i tut ijons 'EY Ksle Val

val, e AT (R tysT—d
Ty ?g) Asp,| Lys: Arg?ﬁ%Asp (D) @© u@ﬁpﬁﬁks%s (Q)

Ser V() Aa [An (Q Aza Asn, G IG;Le(EMeAPhe/aR;
A n 34 W 20Q4/032868 PCT/ USZOOS/ 032080 G y. (G Aa
Ala H's (H Arg Asn; dn; Lys; Arg IIeNPﬁe‘LCé‘EF Leu;

Vat—NVetTAra; Phe;, Norteucine teu () 1te
Norl eucine; Ile; Val; Met; Al a, Phe
[0100] Substantial modifications in the biological properties of the antibody are

accomplished by selecting substitutions that differ significantly in their effect on
maintaining (a) the structure of the polypeptide backbone in the area of the substitution,
for example, as a sheet or helical conformation, (b) the charge or hydrophobicity of the
molecule at the target site, or (c) the bulk of the side chain. Naturally occurring

residues are divided into groups based on common side-chain properties:

(1) Hydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;

(2) Neutral hydrophilic: Cys, Ser, Thr;

(3) Acidic: Asp, Glu;

(4) Basic: Asn, Gln, His, Lys, Arg;

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

(6) Aromatic: Trp, Tyr, Phe.

[0101] Non-conservative substitutions are made by exchanging a member of

one of these classes for another class.
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Lys (K) Arg Arg; dn; Asn Mt (M Leu Leu; Phe; Ile

Phe (F) Tyr Leu; Val; lle; Ala; Tyr Pro (P) Ala Ala
W(Samm()ﬁﬁaﬂ' hr Thr  Thr (T) Ser Ser Trp (W TyrPdyUS20831€32080

Tyr (Y) Phe Trp; Phe; Thr; Ser Val (V) Leu lle; Leu;

rmjj Phe; éng‘l gstem%l?#lcﬁ% dori] ﬁle)R/%tg 911 m§H1k?§iB§1§ttﬁ%$ropﬁre

ifica ol ogi ca Foperti
cofotrhdtivayof aliccantidody Bipd) mﬂyeﬂ sblystmﬁl:dgcghncfrgllﬁ whthtsketing, it@isprove
that differ n|f| in their effect on
therRyiidAtE SRty 959 oS A ey aheFangylpngeConversely,

cy Q@R B?xﬂﬁ s)'thlay] lglae 8% e aBP C Q%blto% i@ Rhabil {2 partlcuharly

exa as’a sheet or confornmati on,
whciwhg entghodl ydarghiboily iftagmerit sutieas anoff \efralgreemtt t he
target site, or (c) the bulk of the side chain.

OB A SRR B R T i P

sutidiel it AL bf mobOlyRIGIABle réfbn redldaes Hed aréxﬁléntlbd)(gf Gdnéially,
Neutral hydrophilic: g ’h Ser, Thr; (3) Acidic: Asp
(-

thegespltigg yarBayplseleated fo q.qieyelopyxgnt v bhave smpraed Q@gglcal
ol S 3Fe ROPIRBASATH iy FcnBifiy and (O

substitutions are made by exchangi ng a nenber of one
[010k4] t hese Mdsapmfsredare amdtodes tielt asw. bedh mMDi f2010:4/ 1832 B68 in

WORRSE0 ok sHeA Nt PRG TS0y S Sk o ibpdditon

to b BRIAH dORREY AR 3Q1 TRl fARsCP! H}éféchfeuir?&fec%%hﬁﬁﬁ Ma\M\ﬁé h

serine, to inprove the oxi dative stability of th
ammd &id) baguenmnd spbstargially lomotagaus torablse-paitreif |ar¢gnstant domam ofa

o i odtabut RV O R LR b iR bl Lo bl b o

targé’tﬁn(ﬂBédl@ﬂﬁﬁodt&rlggbrﬁ@tsighﬂﬁbénf dongpIeRént S péhdR At 195is Rt cell-
ragnment 01031 A parti cul arlg preferred type of

mesligted qiqsmlqtmaqf thestaresht PicfeyahlysgBe effector domain is capable of
specifically binding FcRn and/or FcyRIIb. 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.

[0105] Glycosylation variants of antibodies ate vatiants 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 more carbohydrate moieties to the antibody,
changing the composition of glycosylation (glycosylation pattern), the extent of
glycosylation, etc. Glycosylation variants may, for example, be prepared by removing,
changing and/or adding one or mote glycosylation sites in the nucleic acid sequence

encoding the antibody.

[0106] Antibodies are glycosylated at conserved positions in their constant regions
(Jefferis and Lund, 1997, Chem. Immunol. 65:111-128; Wrnght and Morrison, 1997,
TibTECH 15:26-32). The oligosaccharide 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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substituting one or nore hypervariable regi on residues
of a parent antibody. Generally, the resulting

wo 2004a8086%) sel ected for further devel opnent wWdT/URROE032080
i nproved biological properties relative to the parent

1920} Bibeidyn. f29:@m5V\4’1i8_0ﬁ’hnidFthé ﬁlt@ﬁl@ﬁ:ﬁﬁ&ﬁgterakQérpéétw%}xsﬂiordons of the
referred are anti bodi es that have been nodified as

YRt B athithcanwie g ghagmiormagan id prsernishtbregalimagional surface
R i ' ' oTyroldl ' it to :
o n%‘¥°,§f§§%§ﬁm<?ﬁ‘*f%?%§2?§a&af EAD% s uReR L8, clfopin

Bigfetle dt49P-4d Onddligotravhanigesamay dsii seoveas itz @ given gicoprotein to
const ant

- tiakly. honmol ogaous to .all or part. of ,
Ce%%"gng’?"ﬁp%‘#“ l'é”)éf% GREh R MG AT gREBLT gy GRaAOn PR aagbodics
haanlko bethi reor&deo afga bhebdly-depddie Ml cylRsA&k (K@Cﬁg.u'h?

W t hout trllggerl ng significant conpl enént dependent
parteglag, CHRE celfs| With tetreliyalineeregidsed enpdassinn of Ble-N-ar get .

| t ef omai n i.s capabl e of. _
e oI Rbohdindt NECeERID e G Barp REE s fogmation of
bideytirigt@lcNA chassaelp arfeda ihaRd infprowd@NEDOS aElffidy ggmflef &M 1499,
el r@re hﬁqﬁgqjl rasrunogl obul i n heavy chain domai ns.
3 Y d A1 Wed in this nanner are preferred for
use in chronic antibody therapy, to avoid
010M | ammatitdbs ; - ot 1.QRS: 1.0 :
[. cmvent [ ongl 2%“8%%35}?‘2‘%*3@? lcglﬁge%%ﬁényﬁ/%doosry?h %{ecglh N-
linked efeng to the attachinburdif dlse @rlohydmieanoistyito thetsidechhiRef an

(VL Al | attern of an anti.body i.s altered.
Rl T R RSP Bhemor e ek X
thieoiiet, wéerd X isnly binidoheidedxkép @eliline BAElHE G DBRILOR sdRikfces for

car bohydr at e ntp eties to the anti body, changin

t he
en%:Yél?ﬁS‘&é?/ti D80 B rebydsts @ﬁlevgpy%@garm@ﬁd%@mge (s, the
rdsEifte f oPthesddri ls@de i (o) L] entia
prdsbi e ®f kidktr oPfhes HPERRY lag; Alks ug;rg F}gggé&‘g&xh@s n%)gtlpcngt}l

variants may, for exanp y re
glyepralagphejtcaetlivked ghidpsylrtionecfos tarbe ettglhyeosyf atel afnhsivgas N-

' l.ei i d sequenc encodi ng.the anti body. .
scq bR ML T B8, & BAAIER B S PERmT il haf P ont serine or
thrposid, altsigh B-HyHeixyprolmss:cBilydi &FiyoAs maf Ji6s behied. and

Lund, 1997, Chem Imunol. 65:111-128; Wight and

rison, 1997, . Ti bTECH 15: 26-32), The .
[0%‘?’ gosacRarREt ghyensylation syes irthe pasbiogyrisregresisgtly ns
@bdpEsHed ) lterNo Wb E4HiInS aEHREL i | 9
i mqu no T ed: 1311-311315(?&?%%%(1 Elpwt borRbing o5 ngyg of the
abagolesatbod B PTiF/ Se82003/ (68 2080ked h9osylaBbw siles)n The altcration may

: 4 - he hntr ecul ar interaction .
sl fHhdon PRl BERNRTRRE PY 8 morahrits e Bffonine
resgifiéserotthd fequanoa bbthawtizinnl aatibodyr (€ eMifed glycosylation sites).

t hree-di nensi onal surface of the glycoprotein
fferi nd Lynd, supra; Wss and Wagner, 1996,
[01@&_1? r ent &?lﬁl.c acigmglecules el??"d@:g-a&m %Clddeﬂwatﬁﬁafsi of el
antiBa¥ly adnse PE&SaY&l ByQ xtaﬁ[%tg%rf n Y RFowWh HGRPLARL Shde b thods

. certain nolecul es based upon specific recognition
inclydle, et 4e @gt lingitedctosigdlatidnoinoroh natutal boaéea@ the case of naturally

occurting amino acid sequence variants) 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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has al so been reported to affect anti body-dependent
cellular cytotoxicity (ADCC). In particular, CHO
wazloh/e32868 h tetracycli ne-regul ated expressi on BET/US2003/032080

0(1,4)-N acetylglucosaninyltransferase [ (GhTIII)
| ycos nsf Lase,&al n for
[Olglogect [ ngﬂ’ 6t wad rerl %r/‘%’éé (? \'Igsol b3 a#tgr\?g ém?kfff(fdtemg

theamidedtid m(cUl’c]SBﬂéiseqtler&le Gl}ﬂ:QQ&non Mg ellyr diapBIldltcﬁthhe host cell used to
17:176-180). [0107] cosy tlon of. anti bodjes is
expressitheAntpody. + fiafe e |Cf(:ﬁn%g‘au§sf‘ - FPHREN O‘It\LeC‘PfP‘i’fR%fH

gly&ﬁ)fr%ﬁs tng Lig Al a6 Bm%ﬁﬁal Qﬁeri}ﬁ@u&q{ Q @1@ %E@ver@u &haMatldds in
he side thain of an aspar agi ne resi

thetglxcyaeq!nﬂpd@a@@qwéd@ei@nb@b@rcagu fexpectsd r(aeﬁ,ee gaiﬂde etal, 1997, ].
Buﬁ%ﬂ%raQVQS(ésxh reoni ne, where X i s any am no acid
|ne are the recognition sequences for

enzynatlc attachnent of the carbohydrate noiety to the
[01agpar agi Meaddithe ©hhé choickld hosttchls, faptoestiacAfeof glpdobiaion

of these tripeptide seq ences |n a palyp ptlde creates
dugngeepbipaft pr %%%95 B‘HC%‘PS? gde gowﬂhtpeege media formulation,
m%é/&&ﬁ&*@&&g}%&f BHSpUrficht éﬁé@&mﬁa e 1. R miAEds have

sugars acetyl gal act osam ne, gal actose, or xylose to
been mymse& yanten theaglicdsylation pammdn«wd éres prrgicwdsr host organism

eqni n al t hou h 5-.h xyproline .
incly BN ey Bk QO e e B COs Y B BBl i beqreshoste
pro@luybasyl. 8t PaentNdse5047(8 3655 HAc had B.277 §230).n Girbg by, or

acconp Ilshed F alte |ng theaﬁn1no agld sgguence suc
cerfAmPRYO P IHEn 6B Ob FLBRECT 'H € SESRPIGHL for
exdnflPRt dRIoSICAURINGSS (M&;Hj\%laabﬁen %é’FeQ§ME§1§ﬁtQ{bst cell can be
sites).” The alteration nmay also be nade by the
gentichlly mgm@fred torbeglgfestivetiyy prqsnssmg cegsaie types piopadysaeshindes.of hese
Lae.residues uence of the origina
anaﬁ?ﬁ%ﬂﬁ@ lwsmﬁﬂe g%énﬁygggylatlon sites). [0109]
Nucl ei c aC|d nol ecul es encodi ng am no aci d sequence
[oma1 i ant s Polypéptidles mnyt ¢daqd;se @ aigndl €ordelph saphehye ah theaNiteininal
t hods known i art These .met hqds inc
en it T PR, BRI ot BRSO B s EArale of the
protQHr TRe pbIPpdpge A ﬁs&ﬂe alupa Rl kY a 16 UF bihRPsedMRR0 fEh & of
sequence variants reparatlon by
smhqsgmm@c@m q;edmécaalp@ of (I@rpolywmt@sdﬁ g-epeleds), or to enhance
S sis
binth R AR cplide o TAL ROGRESIS P PO GRS T Eb el RRFDE
conjeasddan aafimtreogolvilibddyegi@y WO 2004/ 032868
PCT/ US2003/ 032080 [0110] The glycosylation pattern of

i bodi be .al t red ut aIt [ng. th
o dheriyi § yi @rtmg%%?@ EF Rt B e&cy@a&g}?% i ainp geify and
et Rfer Al BB ud BOSImiEChdidsUB Rl Obe SofRfEADYshRthetic means,
anti body. Since the cell type used for expression of

usipngteohifiveantell ghgwen pr bow ofordigary skill in et Esr example, such
oA Bl HEABELS iy 3PP e
techﬁhtlhcbpﬁicbas tha Mdrafidd paictddsd yathesiemgthotiseheeé araino acids are
seq:\lise)r?tlzﬂy 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 Elmer/Applied BioSystems Division (Foster City,

CA), and may be operated according to the manufacturer's instructions.
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Bi ol . Chem 272:9062-9070). [0111] In addition to the
choi ce of host cells, factors that affect

w@bopsozgbsat i on during reconbi nant producti on BET/US2003/032080
anti bodi es i ncl ude growt h node, madi a fornul ation,

[Olciu ture ? Slpt es ARbe 5#2{1?15928 ’Pe E{merz}ﬂg ned%éos%rs €ms

and t he arious avé een
Divddibe 43(1mﬁepgnldy easlydsat @mgpml@adhemhy e PTIUFO-
ol AL RS e S e fageg LS 08" Gily-Cye
Gl)QleBQQ}%éﬁfa? Bk h#ShePIPGH q;name&ﬁnussaf t_ﬁ)@- NOSrovide a method
47, 335: 510, 261 and 5. 278, 299 cos ation,

of mqaumtbyp@g tofan gbyw@bélwdeﬁurf@m othbelive Oéﬁzw:atldfc a@lwage of

ST B USRI 0 S L SRR ) e

mitteeotrifiuamatetiasit: e&ﬁhédlmmhtlb@lmsgbmker@ahdlql (z&)ngl D@erieftkr

to b fective in processin tai
clegyingy ag ] BES<PoFkbEaY E%Bﬁc’g’f‘ £ inrcoltbh ﬁwhﬁ@gﬂaﬁﬂ&r The
pephRle e ReROMBy {Han bB Gis@lted ih QAdd LotRh¥POALA BERI0MAV tic acid (TFA)

conprise a signal (or |eader) sequence at the
and\lyppiriiried piriot torphrifitationeyfriSirevenseihate BBLE érmchmt ohaY4p%
S Ak t shé&
el PR COAAIR A0S TOR! ISR BEERPUSE Bipk B polowing
lyophitikeion of tietjves fraeigue ml&@ebﬁdeseﬂzsﬂ)eaﬂmra&yﬂieﬁesmg electrospray ot
purifi cfatl on or identi | cat.ion . tlhe pol ypepti de
ﬂ’(eétyﬁesoﬁﬁ‘fsffsfl’f’égj’fnew a1 Ye%’i‘i‘fﬁﬁ&%‘ MR ng of the
pol ypeptide to a solid support. For exanple, a
Fufl6h PREAKs de may be conjugated to an i nmunogl obulin Fc
region. [0113] Portions and other variants having
f ewer than about 100 ami no acids, and generally fewer

[0}1Rhn aboln s@we embasments.das PolrREPHfless 2 fasiquepreteit et dpgnprises
mugt%i)néo $ gﬁn g}; Eﬁfslcn ntl &G il gH8 go T ﬁréégg L lralgpgm{]%iﬁ)ebgc?e A

e’art.
degonbaddepdin dﬁtanmyzelbed sgqmtht&sAd@dom ﬁn@nemymaﬁ cirhige added.
comercially avail abl e solid- phase t echni ques, such

t he rrifield solid-phase,synthesis neth ere
088 no° aorebing Butned Siai i AP M s e O e o
ardeselr By GRAEAg inIBE pMRIsIonfdf el Khiped bIPAThel es
P 85:2149- 2141(13l 18638 IIElqw pmepnt el?lgé?egmt gd seypnetrﬁpelgolps

recggnizps| by pemangieds wﬂeeé PRS- 4l fPgion parkier BIY ectye #ran expression
|
enl%iﬂp& Asggtﬁn %H%%r@s% ty, rBté% M%}ﬁpﬂalligg.a@t&%ﬁgggﬁombmant

i 51 on (Fost'er operate
praa@s.0 Celitaig ptefertddeunempdranctsireboth mmmholugltal@né ex[3 8D

2004/ 032868 PCT/ O 3/.03208 Yﬁé‘{l kﬁ &Aé!oe pti.des can
enlpgeigg AHETASBES o P90 RFEFRSPIASSTIESE B DLy AR
sollbiNdy Df @t Lﬁfksécé}ﬁa Raplhdfe GY PLIESIE BE radsehdlitto ibed GhtesdtiRla: Y

w th HPT
compTHBRYS. A Farhaq fionpartersinghilet i tgsythich facilitate
puP&?&QBA gp{h?rgp&%ghat e) activation. A dy-Cys- Gy

sequence e attached to the amno term nus of the
peptide to provide a nethod
[0117] Fusion proteins may generally be prepared using standard techniques,

including chemical conjugation. Preferably, a fusion protein is expressed 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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of conjugation, binding to an i mobilized surface, or
| abel i ng of the peptide. C eavage of the peptides
wo e@ansises sol i d support may be carried out usiPQI/UR®03/032080
foll owing cleavage mxture: trifluoroacetic
[ ggaﬁ
DI@R sgcitﬁeh g&ﬁl&bﬁ’é ?él%éﬁgg{,/ ?Lﬂﬁgﬁ‘of \g?ttxg ﬁ%agf%f 279&1 olg] without a peptide
hnbegptq tHe§' ené}of &N @gqqgn@mngddmgnhg etapnd polypepnde component so

th t h Th ti ts
o A PR S ea e REPo IR PP Dt o * ongle

fusiri rofelFht re@itd thy/ bipliglchlz@dvigr df®bth @nfdnkhd goltpepidedy

Cl18 reverse phase HPLC. A gradient of 0966096
itonltrlle (containing 0.1% TFA) in water

O183g to & prpsde h‘ékeﬁ BYSIUERRS SnayFhs| eplyiagy to fepargisi i f‘éf prshthe
@&hd

PR QU LRSS M DSBS D ot e

fbHaggogv@gmanemdymawdSUydan$n&na@q¢pahamy@r3qu&usmon

1nc%%)(;r§t:g€ 12’)%(% %eéf?%?neﬁaro%e(% a%m %I_rgira g(t‘élsl”ﬁq}r{("j? glélg ?Ié(}/\gneglttile art.

Sufpadlly peppitié Hieier @éfquékﬁﬁ@ friab Béchgeebiied 64 tHehBﬂoﬁlﬁWct(ﬁﬁ $1)&heir
e as described herein and an

| t |
ab@'?yf%ag{;’@g fgo ilfeﬁge@de%%fﬁﬂf&ﬁav, Pubripinaplittaefeptasacangdary
strB88Ghat HQd ]Iﬁ]araé \&Hﬁfu‘ﬂ@u&ﬁf {sﬂ@%esr@lydle ﬁ%‘i a ?eggxllc??olmeﬁades,

serve as an i nmunol ogi cal partner by assis
andl (3) ttheelaqir ef\biydiophole€ off cmegecsmhlps thapeight Fmetfxeﬂa@lleyoneptide
func%ogﬁ C%I?C%CS opr%ﬁerrecri%;g@ Iehrzn (F,%as)t;%/usereur:e\? é:orétélmg?-]lyeg ;ggis%ef)ﬁemdues
Otﬁéﬂt&ﬁﬂl&lﬁtta]ﬂﬁﬁh& hdidg such 26 TRE ASSARGnalyAB o He db&l iR daé linker

hi gher_yi el ds than the native reconbi nant protejn.
sequisRtea HBP Y18 Ta8EnGet S Tt Her ulv P s Lnkers include those

diskIEERENA NG ERd e RNGeRX4DFBSI U35, MORAPEE NI PEISNRA Acad. Sci. USA
partners. O her fusion partners may be sel ected so as

8318358 PR ci86; W AcPatens N i41985.93 dndthé. Ipntemt éim 43p1,48). The linker
seci%n??alargeg %e r%yoge?é%npgg? bgol*t%b g%%neoldﬁc Cgu?f ?‘mk,er sequences ate
nopettineiehednrthé fidearaf detarid polfpagedes meﬁfbnf-a’imlhhltm&nunal amino
uri.fication of he prote [01 Fusi on, protei ns
acifg SEgEAt 517 §e ped i %‘iﬁé‘iﬁ b Qnﬁaor@f %ﬂa%mfdawdef&ﬁ‘fﬁnq tferc
intbdGbadi ng chem cal conjugation. Preferably, a fusion
protein is expressed as a reconbi nant protein,
al | owi ng the production of increased |evels, relative
[0%18] a nonThelgadediPdtesequerices zn oma&piy btsl@d@@ sgsableemnscnpnonal
or E%ljl}rsp éllﬁéar% {%N(a* gln‘gtgzgﬁn%égla% p%? lie reglpoerfglg) f:%r e>ipre&smn of
DN Ataee lacutaid)) tcom'e IIENA seqien &saicodingy Ehetfﬂsrt poﬂ}b@tﬁi& Giihdlaﬂfl stop
he 39. 2004/0§2868 PCT/ US2003/ 032080 DNA sequence,
COLAE SN B ITHR AR 17 CRTHPE AR I ratipn Hgalypre REepent &y to
theDNAOI A cPERLUEE thd JeBKRS or #nl fdlPeprideend of a DNA
sequence encodi ng the second pol’ypeptide conponent so
that the reading frames of the sequences are in phase.
[01289] s per Hitien progaies 2a¢ plompromtded thas¢amgrise 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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fusion protein that retains the biological activity of
bot h conponent pol ypeptides. [0118] A peptide |inker
WG eanueseses nay be enpl oyed to separate the firseCEOS20031€2080
second polypeptide conmponents by a distance sufficient
ensur e .t hat eptide. fol It
[01;22& ondar s(/ gundprte er e!cq g?lgoél?x}eﬁgst T immung (ij%gl;]cap Eumgn PRtfaer 1s derived
frokd pﬂ@eﬁn Begsigneepiotein bitheppok-atgevd lsﬁc&ntlhﬂ{idﬂﬁdgmus influenza

rotein using standard techniques well known in
B &‘@ 91/ %?@agreéerﬁelm ReBLely ﬁkdéflvasnéa GRRBESS mowaekdge st
et gﬂ%fteltug 5 [ Qhd @M RGednR1106.114 dhinbh&hE) arﬁﬁi ILﬂoEeYn bo

)l e ext ended conf or mati on; ( 2) their

denmaim max lye limdagelo p¥ithin seton megxredmhmdmnes tlh:aftrstcl@l repidues

prera h fun nal t ope n the fi r sty
of | a HH) B3 818 %ner?s mclag%ﬁn t{gﬁz\l F us to ]I?]ro dlr o Obl c
po@[)elﬁllﬂakvgﬁdddhﬁsmad hb&:%eﬁchﬁff cdlighiropsand td/\ﬂntﬂaastehﬁe expression level
. polypeptide functional epitopes, Preferred peptide
in i 4k u%feaipeﬁeées &‘bﬁ’tpé?sﬁl"@e?hﬂ“ﬂ%‘? Thepideq! epussppsicnal
preglrn&[onrmﬁng&ﬁ W alai ef {g}eaena@ g, SMENASH gn&emﬁd&h@ﬂle non-

may al so be’ used he |inker sequence. Amno acid
trgesepakproEg ﬁmm@rﬁlunagne yeruy SEF Llbepagwiiny ditpiasilyl thaRétegminal 81

i ncl ude those,, di sclosed i n r at t.al,. , Gen
aorgash ! 0B B S RARSES G BieE rcfite BirieipePEfopes may be
usddSA 83: 8258-8262, 1986; U.S. Patent No. 4,935, 233 and
U S. Patent No. 4,751,180. The linker sequence may
erally be fron11 to about 50 am no_acids in_|ength.
IO%SEKer si‘a@feﬁ%fégméepem%&herew@%%@ﬂ% Rartst isgtpe am&em
knS®E MY PR! MRk ﬁ&%eﬁ@iv?rﬁ@ﬁb Z%@&Mhl Pt SHMENAIA is derived
amno acid regions that can be used to separate t he
frohufmpliowalpmd@w rehighnnhesiyesan Nonentild-alinmeanfidgse rgewn as
1 t C b i nk
m%cgls ]9{"{11&: e ile%q) :tgtr: IEN? eﬁgr@&g%%tZ?g 29? H?éﬁg !LX(TIA 1S ar? autolysin
thalt @gﬂdlf@ﬂ@r@egﬁﬂﬁmhﬁ boﬂ'di'BGn n]egpﬂpaﬂ@giyaebmkbnmS The C-terminal

respon3| for express are located 5 to
doprig abide Seheien “ﬁ‘gpetfﬂbd’F RS oty gaptTege o some
choliniahAb4iks sith QPDECOUORS pr&ftty hedhde efilbhtdd' BP e et @Ebment of

and transcri ptl on term natl on si gnal S are pr esent
E. pag CIYHA Enpeessiog Dlesreids esrdddprryprason eliypian proteipn diurification

of F% 1] %Bgelng %OntLl%éQ%l E li,si}’lof{] &9%'?&& ke glrnﬁmq onfd 12¥ Ibg&d

conprlse a ypépti de he present 1 nvention
dedcaibet (s Bintetlinodopy UA703-a9& d 992mikndgen pl(efqnﬂ'edtembbdiment a repeat

Pr ef the . i mmuno t bl e
poRF S i PP REASRS: Bk Stk 835l s foundin

thedC Qe Rl relofd IstActeh ot R EB1AUE 178.UR ?E&H&l% freRAEd begeﬁtpotﬂlo%
proteins (see, for exanple, Stoute et al. 97, New
incpppgiratesresitned 188365- 86- 91) . 40 WO 2004/ 032868

PCT/ US2003/ 032080 [0121] Wthin preferred
di f .
[01?3? oal meﬁ‘r# ?eneﬁp Ipogglylﬂl%ﬁg glllc(f@cim #SbR roqgﬁst) piitd Pbl?xhllecleondes as

érived om p ace protern o
deg@Fbed Negabiteielbal tAd 1’1SDhtHﬂq1m@)hpﬂld.¢8)rlpbfyhméﬂiﬂe is one that is

removed from its otiginal environment. For example, a naturally occurring protein is

isolated if it is separated from some or all of the coexisting materials in the natural system.

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

at least about 95% pure and most preferably at least about 99% pure. A polynucleotide is
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B (WD 91/18926). Preferably, a protein D derivative

conprises approximately the first third of the
wpemtesase{e.g., the first Nterm nal 100-110 amiTiUS2003/032080

acids), and a protein D derivative may be |i pi dat ed.
coxys\(ciepéalrlo GE EJO?,&JH iP rf&f &515?%, ¥ IEQ‘P eﬁﬁ% 2 ’Ve('.:tglethgl! ik bt a]TQa?t of the

resi dues of a Lipoprotein D tusion partner Is
naturat bsadedment.t he N-term nus to provide the polypeptide

wi th additional exogenous T-cell epitopes and to

i ncrease the expression level in E coli (thus

functioning as an expression enhancer). The lipid tail
PoRAGHE&SIe0Bhd WRLtorddr esent ati on of antigen to antigen

presenting cells. Qher fusion partners include the

non- structural protein from.influenzae virus, NS I
[012&kmag! uifheigypntionfyrthen nrovidesreolaged pelpguslertides thas gpepge 2

i . > i f .

B R S e 7 S
andnbohieell empanihgrdrtvectbh eSucheupredsagi sgaems cgi berusghmtameethod of

is the protein kno as,LYTA, or a.porti.an .t her.eof .
procs 89 HBPYoretstt Sl RERRCH P45 5 tiPHR of By wherein

thef HoRMteBlid @MLACQGE WFe fHPBM $18duddlib§ fheSatittift Bbzasll &N
N-acetyl -L-al ani ne am dase known as ani dase LYTA
recogied deddyygleptides epeoningarnabodigrt thginygriopgsn alyplgyclivered to 2
i antl o .
ok st o RPN e R RERELERRIRY iRt o
stra@edierfot palynuckiondd delindry thiend XprespombLinti-sesilin esyoias bi ée

for the affini to the cholin I SO .chal i ne
cengfi pests Sy St AL BelREr AR P Bsarn bR a8 gt Ko
WepI4a9i% fuiBhed Oerobevis| ogsent of E. coli CLYTA
expressing plasm ds useful for expression of fusion
roteins. Purification_ of hybrid proteins containing
[026F C L yPaynrdenidst compleme aiingnysashieduencerase peen
e T ot oo v PO R Dl e o
anfpenienaodqbleattmddidniml may bsPol\ (geoireic/ cDMArce pgdhetic) or RNA
ortiop.is found.in .t ~term nal region.starting, at
enfifey BN O B e T BB Sl Bl P
cotr&BOR PR ADBR mektdt @t diftBro3e mndd: 3dd MRNFERGIeahles, which do
pol ypepti des é(igncl udi ng fusion proteins) and
nopenAY EEt- i Aeditenal coging o1 9B oHEg §qeasE MaEdiuafew nosbe
prei;ér&%@ﬁ@péolﬁmdegm dfdRe Plesd®lbBMEIne Rt d pﬁowrﬁlcﬁaédé 8L but
I's renmoved fromits ortginal environnent. For
ne@iarpiedinked mattheraholgculrs eod fdarmgpppronetenali.s i sol ated i f
it is separated fromsonme or all of the coexisting

It
eri al n the natural system 0124],. Pr ef er.abl
PETLR vt JolBrifRetdrt Grmiat Ml st Beng fub eamrye
seq@de@h@lRhyodedhin ARidSlly OO Wsepldf)eorahy ddBBtise a variant of such
preferably at | east about 99% pure. A polynucleotide. .
a sgcgienge. \ROY2BHETES Y HHE SPCTIAISOTRS/ T2 08D g pefifieny, deetions
andor iRONBhEGch khat ftl&%ﬁm?xﬁﬂx%’f@a@dvickr bf IR eaLQRAPolyPEfidR is not
vector that 1s not a part of the
diminished, relative to a native immunoreactive molecule. The effect on the

immunoteactivity of the encoded polypeptide may generally be assessed as described
herein. 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 polynucleotide

sequence that encodes a native antibody or a portion thereof.
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nat ural environment. Pol ynucl eoti des and Vectors

[0125) The invention further provides isolated
w@oilognsasteot i des that encode a nonocl onal ant PODUS208%032080

descri bed herein, as well as vectors conprising the

ynucl egti d n t cell containin he wvector. .

O8] o pE e i BEE i ol PRt s GRER Me b MR
thepequbicd SfgnaRotidaaen ameraCicidy éh ho Iy P egfuktles issheirnaSvien aligned

anti body of the inventiqn, erein the host cell is
forem%w@&ogﬁmlﬁeémﬁ B et eyt ?cméasw befeeeR Y3 tfiaences
arct@siallf pliforhi dHy COMBhAL thPRlquanie! 8RL L dBHpeelWifbw to identify

anti bodi es of the invention can also be delivered to a
anchergrpaselora aegidnsrof esqueressinghtiot 4 Frommtisdsoupdey” eeisedherein,
refgrfs tc1>: :I;l geg{%%ﬁ{ of> lﬁ)é setcai)but%%gpéiél% 9 éosi (;nrs,a&sggfy%? t(f) Wout 75,40 to

pol ynuél eot 1 de del'rVery to nd Xpression’o
ab@it 50 ,-if eihidhi asequithtdody BS cantipatdieto aaefetdnat seqaénte s teyahem

of a host subgect arg ggscribed in PCT apg&igg}ion No.
NURAD YR £AYEBIOUH RO BHCTERE DRI oS50 8Pty pgned.

Pol ynucl eoti des conplenentary to any such sequences
[029F al SooRRLPIRASRA MY lehEs PS8 ParlMERE bedddnducted using

. .
Pol ynucl eoti des "may be single-stranded (coding or
thedegaligmprepraoy indbubisetgsta e efibiomhermatis sl@étww%NAST AR, Inc,,

enqpncC, . C r nt het. or_RNA | ecul es;: RNA
MREER AT Cusir AR oo PR RS L] e o B S g N

schiefiles @¢38rilsdddn tieofoll @sipg Aderttes [IDNACATIVI €. (1 ¥78) A ndodel of

ne-to- one nanner,, d nR nol ecul es, ich.do _naqt
evQlpfinaty fhpngery ﬁ@te%gﬁgf?%ﬁgﬁr ASERURY %Pﬂﬁ%ﬂﬁeaﬁlﬂmg 16 Dayhoff,
M.@.efyas %Qﬁ§of‘?ﬁ6teirb$@q{u@@c‘3Qnﬂ‘ Otructh®, NPERSEBbLmA IR s@rch
pol ynucl eoti de of the present invention, and a

Fopnslagion OV esbingtie TV ol by Bupph e op-ridh-35BdH¢in hk B0t Gniecher
| | / i@l :
Apggﬂagﬂ{) Rﬁe%]%l[k t 2l lsl&ﬁ)(%gﬁés rpgg&%r—dﬁ l\ﬁethgcg)s]lg E:liz%rg%lo ! vol..l,83,

ynucl es nmay conprise a native seque i.e
Acadenenbegs houysSan PegoeidcHighat, [2.0t ankk Shap, Ravt, 1D CABIOS

s18E45bRBets BoPy bt S arr AR £t LibaRen gt Dng? .
CothDFhddr Ul 1 :00% Sa86liN.| MBS M. AR INEINBiol. IV, @1406-238ShéQRS
such that the inmmunoreactivity of the encoded

PIbéy gasbinkrldB-B-s1 90 dtN emnerical Erreaomy dediringiples andiPrastiqepé
N&Mﬁq{aQ%trﬁ% ?rerJHJag @’Pﬁlﬁg, Sanl pﬁa@igoe @Fﬁ, %bm 3(/] and Lipman, D.J.,
t y may

I mrunoreactivity o € ‘encoded pol ypepti'de
198f¢ RercaNhy. Apd &85 €58eR):86-/descri bed herein. Variants
preferably exhibit at |east about 70%identity, nore

ferab at. .| eastf about 80% i dentity, and nost
OB0Et o anPYFaEo-AC PeBOaE: YsIaET LYY s B ogrermned by
%) &b @8tine ligR&HIAR cdshtats £RBAIRDf BoMPAris¥R of at least 20
Coag%i ody.gr amgzrtion@%ﬁereof. 42 WD 2004/ 032868

PoFEsSRaE3 HyspaBer of B peynurgstidoryprimeptdd waueee in the
coPABE R A& AGUSHIGRE a3 Bt Bell RRc! ‘BRI b Sbercdt o less,

usually 5 to 15 percent, or 10 to 12 percent, as compared to the reference sequences (which

2 183
€ Or PO
ens-C

does not comprise additions or deletions) for optimal alignment of the two sequences.
The percentage 1s calculated by determining the number of positions 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 (L.e. the window size) and multiplying the results by

100 to yield the percentage of sequence identity.
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t he sequence of nucl eotides or amno acids in the two
sequences is the sane when aligned for maxinmum

wa@onessendence as descri bed bel ow. Conpari sonBChES200E082080
two sequences are typically perfornmed by conparing

[01t3|1§ SeqUENEES. MUFhIs§ of HBH vg’lo,rbevglugggr}%ah)phlrgglgté\; ¥o. 2 native
an con”pareqoca)( F&gi ons of Sequence S m?arl%y. Y\

geneC ONPPUTHSO Br dnslavkntabertse Guitepdymucleotidf @risnts Breaapable of

segnent of at | east about 20 contiguo osition
byciana Ydspmegeratsirtrinest capdgns gAY, JoF Heph IR sequence
en&RESENGEVABNIbBEy GRARBMBRICANE Lgiacgnce sequence of

t he 'sane nunber of contiguous positions after the two

sequences are optimally aligned. [0129] Optinmal _
[0132] gnnenbuitrbles sopsermtdy stfingene consitions omchdy prseaghorgio etselytion
i e [ [ L, the. Laserge i.te
of BN BrHa s oo bt REFe PR B TR AT % SONRar Son X Y.
. .er ° 3 ; | 7
o b A R e e P R A TR B g
0.25e$%T @nessng DayhddS. M O (1978) A nodel of
evol utionary change in proteins - Matrices for
ecting distant relationships. I.n Dayhoff, . MO
101?3351.) At Pagsrhegsinn Egﬁfygaa@éwegnﬁﬁan%ﬂf ukigypgngency
comBfid RN e 1BRsQ MR RATi6Hic strHsRIAd 105 tWRshbgtRn
%%&d\’/rgl QJ él;abSuppl(?)a%r?%%. 3145- 358;" Hein t 990, .
wablpg, fergxanple 0048 M seslivan ichfaridaf0-08 K Mpledivayetrats/ (/e sodium

oS Biftte MESPRLE) LRpfD BUAY Ml Ban o Hoda i ARETLEch o

forthaldide, 1B 8¥mETABOZS(v/ &) fobardid8 witMPel’s bodndNeran dibivhilid /1%

W, 1988, CABICS.4:11-17: Robinson, E.D_, 19
FiopLb P Pl gy eidiogl0mYt s RgE PRPhaE g er BT 6 10
mNE%Qlinm4hPEie, 433nMI08RI GitratPatd2AC; GHN8) BAKSY 509RfdFmamide, 5 x

1973, Numerical Taxonony the Principles and Practice

SSBH0. MRS SThbeoiomycire s P phephat (i 6% dol %
sodgtln pYghbiiphyl ' bl EIR oy Adicnicd Hfidn sLADNIASH:

ug/pBrCeha Sh§earsi 105e dereno sulfaentd2tq, wittswabbeseat AR Heoh (¥/x SSC

0 ring ,t opti mal | i.gned. se oV a,.
o B g Prrathenst 5 KRR 30 pod g by & ek
stelMBEHCR AsH Oisip@ig o faM PESE Béntiaghy BUET et 350E. Qhe skilled artisan will
pol ypepti de sequence in the conparison wi nhdow may
recOBRPT have topdiist fhsempratyes wojcsength,, ¢ic- ayagseysargfo ggpommodate
fac@&ggﬁﬂtassfoble%%}bhaddjﬂ@ﬂey 5 to 15 percent, or 10 to 12
percent, as coffpared to the reference sequences (which
does not conprise additions or deletions) for optimal
[0134]] gnrentt wedl be hppreviated by thenc efSordiig spdne dretaagbat] & a result of

cal cul ated by deternining the nunher. of positions a
o B G [0 BT P A O PR RSB seo B b g
pory?&idael @s QGEMed Hertih) BdmSEHAR §EFnideoyitiel tat MAmiAMEBRIology to
0 mat ched positions, dividing the nunber of natched

theyaycieptidmsquspce Akanydrtre grapbpnehelessqalinpgpetiden thapeary due to
: e i . t i i :

S ST RUESE b Ry A B B .

allgerof el grges @By enceplyraelrdtidesequences provided herein are within the

scope of the present invention. Alleles are endogenous genes that are altered as a result of
one or more mutations, such as deletions, additions and/or substitutions of nucleotides.

The resulting mRNA and protein may, but need not, have an altered structure or function.
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43 WO 2004/ 032868 PCT/ US2003/ 032080 [0131] Variants

may al so, or alternatively, be substantially
whewesasesls to a native gene, or a portion orPCT/US2003/032080

conpl enrent thereof. Such pol ynucl eotide variants are
AUGERDAR, e U B bR LRl TR B e Bhticacion
andfoe dallvge sequatde vemamisobpdy (or a conpl enent ary

sequence). [0132] Suitable "noderately stringent

ditions" inclyde prewashing in a solution . of 5 X
101388 o sdlupisicorides i RerbFRPHHTRPEARY Ohy BTN o Righelipies
knSPErEBCart S DX A& eoding U8 aiiilgHly imdy el Bvatd dBo i@ shiNYlibrary

twice at 65C for 20 m nutes with each of 2X  0.5X and
prepans fiogrrisehedrstingamibody ;mRABS Thoamibpdnenipding greg mphalso
' Nt " i rirRQer
be BlaBloN eoht { SAGRIK AR bl By Hhcnds lin St TAGERRYan be
scredned mgthiprabied (ducly s hisdpe patnerseorf digonwieshdesgpf af loast about 20-80

examl e 0. 015 . odi um.chl ori de/ 0. 0015 M ium .
ba g Ao B T Fne L TAEECT: oG Tl 30 B by i) Hlustrative
libAREY i8¥u I inke IRV A2iBkArP (huthad @&t 31 6drdich PIGSADNAS Widhtech

as formam de, for _exa;ﬂ&: 50% (v/v) formam de wth
Lalorawgiprolicnand st HAPAYADNND libgyy (maqust Kifueyiystretch cDNA,

UGS O SRS o B0 s

prafietonaythe cabdubR@;usmp s(aBdare ppdceyurb)sbdhors nhart describeddn S88Grook

(,O a. 0,075 Msodiu Ltrate) vl i um
et SnbERaeECpiages Bfbortfonoiteal el ShRbondSamis ot
LabXiay BhessS1989] Wllde@Aiives BhE indsblfa tigons 8RO EIPANAHAP usi
‘ /mﬁg Ofsl% SDS, andve?g% dextran sul fgte at 42C, vv?tu;mg
Pc%a'ﬁ*_ gddlegyfSambraolyetal xsupgeDigfiegirdhnat ehiP6R Benebdilghpratory
MAgbI @LI8s ﬂﬁ‘é?\gl?@%? f W RBYdGeRL1995C, fol | oned by a high-
stri ngengy sh consisti'ng of 0.1 x SSC cont ai ni ng
EDTA at 55C. The skilled artisan will recognize how
[0%36] ad] usfTht hikganedpetdatsequences erleatedsdsiperizgs khowdd be swfciently

necessary to accommodate.. factors such as probe.length.
o DB RGBT T T POuS X pRPRRr sk 1By hbugeokid
is (tfe@bBilitRIed s6d thht it éhntHealetdcted ot hylahliAtse DN thé Ktgary

degeneracy of the genetic code, there are man
beigg sqreages giletodt ehlalaling prerwell fngya i the gg) Wéﬁf@%ﬁeﬁggw of
iSRS QRH 201BP &ibBled RATELRLinfIIRAGRAL MU EAL | HESHREAN

m ni mal hormol ogy to fhe nucleoti dé sequente of any
comditionsgingedieg mideratetseringsscy apd highustingetdy dars ptdvated yrapambrook

ue to differences in codon usage are specifically

“t¥ontbtpl ated by the present invention. Further,

all el es of the genes conprising the pol ynucl eoti de
[0BFgueNnC e Sequcndts iR RN 18 isiichdlbarhdrbdnihgt tiétho &C@p ®e @bmpired

gresent invention. Alleles are endqﬁgnqus qgnes t hat
an ledn R

Plignd tuRther kaewa seistitep derositesndga Rl ghases such as
GeaBik &Sbtgglé)%trﬁtg @&ue@é@%hb%é ﬁeﬂgéx{?:@ icf%HQ@t(itte%érQHg‘axQﬁm acid

nucl eot :
ot nucleotide level) within defined regions of the molecule or across the full-length

sequence can be determined through sequence alignment using computer software

programs, which employ various algorithms to measure homology.

[0138] Noucleic acid molecules having protein coding sequence may be obtained by

screening selected cDNA or genomic libraries, and, if necessary, using conventional primer
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The resulting nmRNA and protein may, but need not, have
an altered structure or function. 44 WO 2004/ 032868
WOEDDANBREN3/ 032080 Alleles nay be identified RSI/TISR003/032080
standard techni ques (such as hybridi zati on,
[jfi QN r e e '
Ao fRba PO SRR B B QT PRLL ST I,
protadsingtiytetfiediags fofl kRIS thac meywmot havie heeratet ersdOitasertileddntiog
anti body nmay be obtained froma cDNA |ibrary
CDEﬂ%pared fromtissue expressing anti body nRNA. The
ant i body-encodi ng gene may al so be obtained froma

[0139poM C IpbRh@AN6HAE vAIANB] chGYRHEIG el (HE8pa3dByNES inSethod known in
Li braries can be screened wth probes (such as

thepsirt fichgingahemisplsyrrhess g b grirenle. said plspe phosphamgmiditsout
- i ' j £ .
chérQeHQ nL?e%?sei% (ﬁiﬁc%l.l&ﬂqlg a&ngllxhlg%%yd%geq}l?&e??%}%lsg be introduced

I nterest or e proteln‘enco ustrative
usihg B@dar@sutagelesisl &chniqeds, duck ey olgbhidclddtide-iryctédisirespecific

liver. 5" stretch pl ntech Lab ori.es
R R ok P S i, eBF R GdFtes may be
gemrat&d 54 Ghro 6PMAino ugs@ﬁﬁt%rbf!mbﬁrs@@&ﬁi:&%nc%cﬁlﬁfh antibody, or
e

Screenggg t he cDNA o%ggenon1c library wt f )
postiendhereef, provFidhe thanthe BN A dnidaePentadsnieg weantih@ suitable RNA

 BYRRTEHE i AR 28 199G 300 DR By ILORk B
endodkd pSppdpride, Ha dizonbedl b aknordditen gssitethd@&ly, a portion may be

Alternatively, one.can isolate the gene encodin
st T SRR TBE FOTSEL g9 VCGAHE PaSRIBES i (o2 by
traSHRIRS a gﬁ%&:&b&ﬁ@ c€lls, Alch as BERARE B withfa LNV @dndtiyce

Manual , | d Spring. Harbor Laboratorg Press, 1995?.
enqogingghe FolEpephileyandiedraiistegiag shegtranicesd sdls ée thepatignt)-

probes should be sufficiently long and sufficiently
bi gu C o2 - ‘
e B S e S R
Pogsitiie e ddieitent edludgdmut legimot inzed fopthetaddibbdi\of flarkkhng sequences at
[ 4, br , bei ng screened t.hods of . | abel i re well
g o A P s o oL RROPHRIHENS Rl R Eih s M apel s,
ph&%ﬁ&@ﬁeﬁ%%k@ééﬂn&ﬁe BddRboky; adid /ay titih @sidH ofeidaii@itional bases

| abel ing. Hybridization conditions, including
sughpg dpoing, GHEPTIRGA VY PR FRGIOR: 3§ Vel of resenmythyhrthioppef ptherd

ddfieAaBE AR defhe, BlidinesUBhihe, b ElnPRANRRCES

in such I'ibfary scfeeni ng nethods can be
conpared and aligned to other known sequences
[0 ddposi t edNuwledtidosaiieabisecan he pirzdito adatiapabebersuchkoads

GenBank or her, private uence dat abases.. Seguence .
QSRR P9 U RGPPIRS SR b AR o o CRORT Bl T B eoude
maly ®¥ @lohenkdlidy dafvhfi@fl of €8hiagseced:rs, il@udi®y §8suli@s, Phagemids,

across the full-length sequence can be determ ne .
lambide phage desmivacandaopyidie Nectosioh gadisupunsressigsladmepression

vecﬁ%%%{e@é%fioﬁ’%c%s, $F@e%¥né§%&n%§to?4 a%grskcﬁtﬁﬂané PecBr@SH feneral, a

vector will contain an origin of replication functional in at least one organism, convenient

fmg

€X

restriction endonuclease sites and one or more selectable markers. Other elements will

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

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

permit entry into a cell of a mammal, and to permit expression therein. Such formulations
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[0138] Nucleic acid nol ecules having protein coding
sequence may be obtai ned by screening sel ected cDNA
w®200g/e32868 c | i braries, and, if necessary, usi nBCT/US2003/032080
conventional priner 45 WO 2004/032868 _
aeelPHCRAD 03508 Brap it BOo0, RIREEMUE 831085 TH8CSH P& Hary skil
~I'n Sanbrook et al., supra, to detect precursors and
in thr e edlb ippgeding ntbdicatesanf waRNAa¢hre erpryssmotofhgelynucleotide

. been reverse-transcribed into 0139 ‘
i D5t Ttra et BRR B mafbOemEPH B Rinlp 4 mslyopgectid
mafBY inteipdede Kin@Mvikal vedidt@uél s, biititle UehitBd td; A&doGids, adeno-
synthesis by, for exanple, solid phase phosphoram dite
assQHUAT Kigys, EYIST IS PEYACHBAOf PRSE POhEIYSHE-&> HOIVRRICTI®NL i de
Te ROfS h%)%oqﬁtﬁl%_mAHﬁ%rst&g)rs MEhRY 1kBLIA Q@ﬁgse of ordinary
nmut agenesi s t echni ques, such as ,
skilbini the au.c Aeetrodel vicraatagdddiipenlly proiféd @ ingrupagenesasior a
Adel man .et al . .2:183 983). Alternative
sk e B Gt T ous e e 3P SR Phevinig 3R Rt
tardetia ) SoidtR shéh s Qfge A\ S@QGUER @ aiga e o0 d irdtgp@h oA B pdatid arget
or portion thereof, provided that the DNA is _
cell, F-isRSthY Bgtqr fraet aPSAEct dRiaRiRg™aY alsr Patcempighed using an
ant%ld%l,mgrrgéﬁocﬂrl&l%h%é Ho3UG brBBard Sklin BRE):, Certain
portions nay be used to prepare an encoded
pol ypepti de, as descri bed herein. In addition, or
[014B1 er nat Ouedryfornaulasons fanharepeubepurpdses mchide celibida dapersion
g:%g i se Qfl asr%gpro%% etculte Iggmelg Ce%deaglopao lleFse ¢ irde hi rS g atd%d id-
SYS IR TV AU B2 G oy e P AR ST Bt R PN Y JER P eS&MT iyt e P
base& bysEemsShieidiAs oitl BNt d dntulG&is| Sicelds] Mix@d ediddfles; oRGEgod6ihes. A
encodi ng .t he pol ypepti de, and adm ni stering the, _
prefqreedopleidal gyssen for vsoasarelipesy vehsls 77 4y pagyr g 2 liposome (ie.,
an REIGYAUALEOLhOCIRY. Phe fp i AMRALE bedich steldfsi$RFknown in
stability in vivo. Possible nodifications include,
thelpt are not limited to, the addition of flanking
sequences at the 5 and/or 3" ends; the use of

' . r 2 O-nethyl rather than

PhORRAAPC 8gﬁ%ﬁ%i nkages in the backbone; and/or the

i nclusion of nontraditional bases such as inosine,
[01¢dfosi neTaathveinntpasvida, andsodid] pol@spada] ad/ or pafrduyleotides

thi o- and other . nodified forns of adenine, cytidigf,
tha@ﬁfﬁh‘?cﬁép,"fftﬁ@ At BBASFRACHFA FAHBPOS PR 117 JARA Weitqdifaents, the
phARAERER S00pBkiR doRgMBE dhQnabdd th&lpfe Bfen@I) Binds to amino acids

nucl eoti de " sequences using established reconbi nant
28-BNAL AP plaptidpuBEQ IEDNCeXalipb@ene empaliynots) teotithedy ivmay be

clqned into a of a variety of cloning vectors, .
mO.nﬂgmag ?ﬁta)oay.a%o&g’ er?}ﬁ) t% g}e phag%alétgc'ﬁhcé)érgmsmon comptises
a nfiRbEMAN 'aﬂtﬁ%d? Richt pRFSFEAHRIlY Maad @5 Bltopdihhi L@ amino acid 39

interest include expression vectors, replication

and/ec #0pEthe pifopptide (EAID NO:¥ e c Irosenanmobsiageras chaygharmaceutical
vectors. | n general vect o V\n[%g contain an ori.gin
compoy @O BRE RO LRl ImeARDT it BreSieh N PbP Gare SHHePe tha
incfQEVERhE Aids SE8F &4 il I RE8H &©:9) 1 SoR0 mBhEmRhs, th
mcm)r e Seﬁecltsa <1ee marie?g).e @ ﬁ(gr @ell%gmen?)s W ?I? o % e
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 ot less, or 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 nM or less,

ot about 3 nM or less. In some embodiments, antibody preferentially binds to an epitope
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depend upon the desired use, and wll be apparent to
those of ordinary skill in the art. [0142] Wthin

wa@eotasaseenbodi ments, pol ynucl eoti des nay be fperubmdEB2080
so as to permt entry into a cell of a mammal, and to

it ex ' her ei,n. Such i 46
Tt SR SRt PO 0F o nsaoe GEE! NP AER R 5= 8y of
ab&R160tEE AR UIHGt BUANIQS &8s, oA abElR SGIM belsh ah Q¥ine ThGs&nRhts,

ordinary skill in the art will appreciate that there
theangibegienofidsgesibed abariideviet giast eedfi@nt epssaeactivity with AB,

a oI pucl | eeem. ifents n 1ti i a
iRt s el O e B e BRI B BB o
madteyloba ahtilgaly pomatigdg thetamimo adid abjuaneet shiows e REQSID -4

t limted tq, adenovirus, adenp-,associafed vifus,
and e oA P rongrloval aaandk PEUGE o B P pignaged €K1 241
In 8%h &P PEYmYhtE UBY antibbaf BRAUSKES: Eake éf%ﬁs BRIAR AREIONAQ ID
into such vectors are well known to those of ordinary
NG@Q#) 5 anjantibgrly comprising peinoggidrsaquepecthorvniap ESHHP Nt ar pyor

transfer. or i nc l.ectyahl
o EPREIS AP ORIRIENS 8 PRl ST A s o o
ermbbdiftedtsCdd pheinlasgutanidbmpodtion amgeistnghuroareinfibody ahuaanized

a gene that .encod a li nd fo receptqr, on a
or a shugtepie &mﬁ‘éﬁd@ Bfﬂveafffczm sy dhpsbefle Jattse herdit et
Phffebftichl cofpba8bisN@niFRYe SheS&t e 3EGAUTPoBRESL IS bHH DAY, 2

anti body, by methods known to those of ordinary skill
physiplpgieallp peceptpiple a8 eOPharmat entigal campesidons otithithiie sprpgoff he

prggﬁtqgvsegﬁoﬁ fhg% %}?oe CO%QA]J] 8':11%@Lorg¢1(§1?18£ EHasz]aye Eé,/ §1Bﬁ)|§§:allysalé8& or

as nacrono e conpl exes, nanocapsu
inatied. d8 plpetfesed dsladsmerandie coppebitidnasetprisessit g two antibodies, a

i ncl.udi oi|-in-water e 1O mcelles, mxed .

b ok e e marabie sSON CHFaAs Pestios ard brane Sbedr,
dirt@Ed MR sBSnifo dalld AV oVENpGI@ei N Vitro and in vivo is

a liposone (i.e., an artificial nmenbrane vesicle).

The preparation and use of such systens is well known
[014%] the dypharpirepriest eaiepesiion ComprIstie VN epepring) onFipg more of
thd SHFRELRE sPHELIERABRL S e RAKPERE b RfRracRURLAL As
nopdaboes dutDNA| mgdrposieti wtgn ahjnofsormeg i ddivesrsy stems heown

har maceuti cal .cgnpositjagn conpri ses an anti body,t hat

to Hiodt eF s Ry iR s e f5ORE HE SRR YRy gactena and
virReRpieSeor sHEens. DNNEeddus gt eBv@Ry RIRQghdIRALWell Kld®n in the art,

anti body is a nonoclonal antibody. In sone .
sugmisslipspeptcabed iR pllead dae® gttty 48 bArries AfFE el 143-
1o A B L SRl 0 Tt G p ol e
nedsSQrpBEPA sbgqudnSEJok Expsibh in the psoere (sl adi svembls prantger and

IE’rri}é;ur.rn:\c.eu ical conposition conprises a nonocl onal
tergfR3ting §#674hat preferential ly binds to an epitope that

i ncl udes am no acids 36-40 of the A[3 peptide (SEQ ID

[014@] 1) . | Mn & PPEBer@RIR@EHJABALS, the DBIA may be introduced using a viral
expression system (e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may
involve the use of a 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., 1990,
Vaccine 8:17-21; U.S. 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; Berkner-
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anti body binds to am no acids 28-40 of AP peptide (SEQ
IDNO 1) wth an affinity of about 60 nMor |ess,

w@abowwn3ZBeB nM or | ess, or about 3 nMor |ess. |IPCEUS®03/032080
enbodi nents, antibody preferentially binds to an

B@f’%&x%@& ¢ éc‘ll%t 6(2§Eg sﬁgﬁﬁ&ﬁ‘%d”& af? ﬁl'9glﬁ %g F?&ﬁz{s?%sgf%g g%o&llg thad

199VParc. Net s\ cadlfeu {USA09 1MMI5e219] IEss-Fislaret a]bdl% ProdvNatl. Acad. Sci.

l.ess. enbodi bod f [
USA ﬁ)dgd'!l)%l g‘iﬁge%}ntrﬁ'ﬁ)eet A5, I\RR%S f?}tﬂijﬂ %%%53% 2%4§ d%uz%man et al,,
1993 CTAURODB{ 1932089 T&dh ubd Yok 1H8H otting DNL ikl s3&r &Bredfion
t he A[Sdloeptlde(SEQ NO 1) with an affinity of

sysafmﬂﬂre Bl knavar o] thess of skbinary soll mvhenrt| Ehe DN mapalse bg
"ol O%e hES8Sca d; BQMRIETOOMIRILS 199 BEANDERRHs2r49 ana

ove do 'ndt " show signifrcan
reviavwad by IGohet, 1993, )‘chndefQSA{lGﬂl -UGD2. ahdhpuakeamnakad DINW snprbe

. enbodi nent s, nt i itiv i nhj
incE e G OB e YR B B DS By orish AP RERtHEY areRgred
inta@hleBequences shown in SEQID NO4 and/or 6, or the

nonocl onal anti body produced by the hybri doma
desi gnat ed 8Al. 2A1. In sone enbodi nents, the anti body

[047hds t o W¥Hile aamsritablyicersiseknsvnieahese 9f Prloatssl inphe art may be

o S S AR A PO i o

pmnddng@adhcbiynodhef dynisdoiva. @f@mp@sﬁabﬁsdofal&dpﬁﬁéht bivnnh'nn thay be

ot he enbodi nents, the rmaceuti ca

Forghit SRR PRI AT ARG DB PO FEH frdppice
ordlHabdD Qakyav e s Vi @adriddl) idf@¥peditodelEsuBalthRQdE SinflRsGied

herein. Pharnaceuti cal conposi tions conprise one or

admpisisgrageme cgmqué gd@m&a@m,,smspybcuaaneous mjection, the carrier
pr&amg abf s%éllvheér RAREPA %@o%fe 2GR d w for ﬁt@fepaﬁgf&mc al

conposi tions W thin the séope’ of present
adinimisention anyrafytha hiseecantesi a agblkearganpo ndsathiad, liese serch,

bi ol ogically active or. inactiyv [n . a refere
g A PRELBAIGERs Bt SHETT- el P frgpagaesiurm
carBBhdtE) Oeliy 88 emdloybd. I BiodéhidabRayicdbpiReds €l 1RS4te olate

aci dts%%g 28m%foyA(3 lpef;g?l de and amfecgmgja}gﬁ’tll b td@myglﬁ )

mayialsp be saploged HsprtieH fp thsPhagnasguticsl cefnpﬂzﬁ%%mfut@é invention.
suita%léléé',d RDAL BRG nﬁ’%&@ hremgéd %A&Ezarﬁ@@ i N8 34, enPNAs .

encodli ng one or re of the pol ypeptides as described
48@&66&3@6@,&% 10%at the pol ypeptide is generated in situ.
not ed above, the DNA may be present wthin any of

L U BT e BT g e

or BXGNpBES bOffiersy SAliBEH carbsiGHAkds Fe. Q.rkoﬂuco\dtt hdnn6sePHiRESk ONdextrans),
systenms.  Nunerous gene delivery techniques are well

mARAGNPIP RN heolypeptides o amingeacids 6‘§é‘ 28 YEPF. I8 HOB AR Fhelatiag

age}_lg%sf%lclé%dEbTAFiﬁéiutJtnﬁﬁg P upgrﬂg$ ga a?ulrﬁﬁur% &L%Q?ae)]a%d F43-

ref erences C|tedthe Appropriat€ nucl eic
preacivativex pmlefssduynlyswmp@nmowﬂthq: presdne inveemessar e fohdulated as a

lyoggjfﬂ%'l%gr Srﬁé%?%fe 3 ﬁﬁ € enc.apsurlated W ann Eposo$~n<als'I Sshmga FelPknown

technology.

[0149] The compositions desctibed herein may be administered as part of a
sustained release formulation (i.e., 2 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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termnating signal). [01461 In a preferred enbodi nent,
the DNA nmay be introduced using a viral expression

WGEy®Hesmsee. g. , vaccinia or other pox virus, rereDUSI0%(32080
or adenovirus), which may involve the use of a

pr%&m%%mngwﬁ%ggagﬁﬁ‘)d’ d;IﬁIBLtEl%gtb %t 9)91%?& g&ﬁ rectal or

Vi rus uitable syste are discl osed, or “exanp
subgutamiegpramplantttiont ordly implo@8on Rrtbe desided targeAsl&:d SuSmned release

for%%’?hﬂoglg gl%% go%@xg Hf{lygxaﬁfe ?ly%clebn%eg%nUQ%Cc&Tpﬁésed ina cagner

maAtid Iad)br chhtSnePaitienth rdves oirdnOdndkd By 243t 68[1@(3[@1 @éHbrane.
5,017,487; WD 89/01973; U.S. Patent No. 4,777, 127 GB
Cagtiest fyr gigq Witkep spehafpemylaionsiys gegamompble. Bdritasods WO
bicd? Hﬂﬁg @@ex&%&%@%é §Q1desBJ 1@1:339 &gﬁﬁﬁt level of active
6:616- 62 198 Rosenfel d et al 1, Science
componar relage : Thepimannepf zitive cort®@md CI@ntamed Nathin a shs@ohed release
s-Eisler et al 1993, .Pro
Fofqic Mg 4385 3 SRR TRy 0 st afaﬂfxr?aﬁe%flursfm of
reld803nd (Berrﬁhhlrabﬁ the c@litth38 -be 8k8ted anPretibdn et al .
1993, CGt. Res. 73:1202-1207. Techniques for
[ uch expression systens are
Ho! -dlnary skill in the art. The
DNA may also be "naked," as described, for exanple,
0139] Ul ner 18 adlibodich YRSuding b6l d
[ reélemed by Cohen, %%993 c?g ég 9%%%8%&%%§5ﬁaThe
Phwﬁwa%éwéﬁoﬁmW@GmﬁNﬂﬂWHvV%émnWM@beasédlbyﬂmda&nmgmmmg

PP OO P CRIARRET ARl Bt S Gh &t o

assoaitet] anrhlehemﬁ Hﬁ&)rtﬁm&xpfesmrd loh Qd’c)drrﬁllﬁhbﬂl of ABtHBELHES $uch as
conp03|t|ons of

ed in the pharnmace tlca
"ﬂ%{sssyflﬁ’i?gfﬁ Jf”t'%ms‘fr’rfedlieﬁfeg&mﬂlé‘rlfl agt dgjnpntiay gpgh methods
CO&L?HWS@HH% e nﬁi‘ﬂdﬁor@zﬁcu@gmo{&&%{ ah it Aies gﬂﬁ@ é gé)lgﬂ:“pndes),

the present invention may be formulat
Pob(p‘ﬁfﬂmﬁ\dﬁ%?@hmﬁé‘ﬁﬂcelfcomlnpsm thieisalpject] hcpnspghﬁgcnfcor
?ﬁ FACSQJQ C01’19 o%!tlbng]grs a!achcal nt {saa\éee Qiglmlistered toa panent
tracf n|a Itoneal yCut aneous
suﬂceptﬁldﬁmscn.dtherwmadmm”kl CEfI ABhéimar's cﬂiﬁH‘asepﬁ faf @.hﬁﬁﬂﬂ sufﬁc1ent to
adn1n|st atlon uch as subcut apeous i njection,
elirinate; Oéfe 53?596%‘3&;5?@@5 ¥ the Qugpet ﬁétheéiilséﬁfﬁd{ldudmg
bic@hérAfeal, lﬂst%élc@ﬁd,ﬂ)r B fvRSral sﬁﬁf)to%s%f thAdlga. 8 /1 &ﬁﬁ}ﬁ]ﬁﬁhens and
any of the above carriers or a solid carrier, such as
mtﬁawmafed?aﬂlql%qabsl@no@pwmhsen%@nmg.damlcsnremt af the dsenteuin
the? %GM Iﬂ@mtwh?'c&ﬂ s1t?o% oy %&%am tygrgs sltl tPrsy %f:
gneS| Gm cafbon oye egrad e
suspeaedsi) bexlmsd;( lefgrn;lg fnoxlnyshaczt &k@sepﬁﬂ aytgiuleQifﬁﬁuﬁ])t to Bi&y, ot at
al so. Io ed as cgr rs f he phar ceuti
lea%&ﬁbu&gx PG SO G %ﬁ*ffiaeﬁ] fockfinicHphgologe and G
beliviReag irrdaAbgas T H)C%B&%ra@ﬁ 186 8n Qi SCHABAGpicA PR Ephe,
O B o SRl fherXD

development of the disease.

[0151] The mvention also provides a method of delaying development of a 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



[0148] Such conpositions may al so conprise buffers

(e.g., neutral buffered saline or phosphate buffered
W@ 2004089868 car bohydrates (e.g., glucose, nanNnoSBECT/US2003/032080

sucrose or dextrans), mannitol, proteins,
ingd@dey [1RP hbAaSitdd to BB EnAGE ST ﬁé@&y?ﬁrogiemoﬂ@l , language,

anti oxi dants, chelating_ agents such as EDTE or
calgrlggiof FisBerpatia aprgertivnsiudgment, andibghavirrm hydr oxi de)

and/or preservatives. Alternatively, conpositions of
[Oim Presefifis inPyfeidhaRB PORYd D GretiIaT 3k ﬁltl'lﬁ)(?tjnasorasu ressing the

| yophi li zate. Cbnpoungs may al so be encaﬁ%ula?%a
foxmnationof hinglosiphegicsii nybjset donipmising adieddurilgag e feftit 48§e of 2

The caonpositions described herein nma e adm ni st er ed
Phigtas iRl Pmposiia pE T ey eparbigulie POl T iogis cprbogimens, the
mﬁﬁﬁd@m@&iﬂeﬁguemmﬁbﬁmgagﬁaie or sponge that effects a

sl ow rel ease of conpound followi ng adm ni stration).

gé;h fornul ations may generally be 49 WD 2004/ 032868
10531/ us200Higgrgon alse apaides mediods ofvesidhcirgyamrioid plaques in a
sul';jg& Qgﬁbggﬂg i g:%g hégﬁgc%g Qé/se o@ggh%ﬁ%@ln%al c(c))rrn?‘)losition of the
~ rectal “or " subcutangous |np?antat| n, or‘by
invieprpdratm the swnecat Int somechegiodakntarigeinykid gaques are in the brain of the
Su§y§tained-release fornmul ati ons may contain a

déTypeptide, pol ynucl eoti de or anti body dispersed in a

carrier matrix and/or contained within a reservoir
[01E34] r oundgthidipvenribAhBo pRAMIO e tHAAs prgﬁfo@ﬂlg-or c%ﬁ AlyPoid

for use within such fornul ations are bioconpatibl e,
Plagpes inayubire somprisipg whragsistabrbeiiosties dosalof y pharaceutical

; {00 ' ty] - Level, of

e S Sy T YO cEROSEARL 8 Y108 blaques
aredo thsdurid of b tsetijeved Wit hi n a sustai ned rel ease

formul ati on depends upon the site of inplantation, the

e and.expected durati.on of. release and the nature
003 o AR o atetpch P Bt geptice B disce uch
as Diaiy, aeBitidgCanayek rE’dx@@l@)ﬁ&@ﬁiﬂaﬁo%ﬁR@?@pdd@ isJJ@uc_h as brain),

anti bodi es (including pol ypeptides), polynucleotides,
andyinhibitigy aneies eqalpﬁlemom@ﬁmwtffﬁm@n& tafissier(wshts lminkian

£ il 005,58 LAt reventing and ..
.Sugi?nhiE :(bﬂigéhi S‘ﬁ% atEHh%Lemgev & opment ot £t Pad ddiibositign of the
inventirey todhsedpes associated with altered AP or (3APP

expression, or accunul ation of A 3 peptide, such as

04581 5 AR e e e Ytk e iietop By rherapy) can be

accafhiplisHed b histhgletdi@ct iffRrHIARE AGhEIY ﬁm@@oﬁﬁ ok ﬁﬁlu%pﬁahé foa
, (|ncludjng,poyX epti des), Eo ynucl eoti des or .
SINglp OF FKPLR Sitel &8tiar @A atse be Rearlypijrdaneoysfo multiple sites.

Fre@ﬁ&ﬂ: %k M&atﬁﬂﬁ%@f@é &e?e!}ﬁlmequa g@%&gg (i)&e% Ithe dpoturose é)f therapy,

onp sitions or canents are m ni stere

andpiabremn acsusplahing ldedred egsulor: IotsbRk wise€ s@staifiddsdontifiyous release
Al zhei 's di.sease .in an anount sufficient to _

forigo G 2" BP0 fééﬁl&@%@og}’m&dev _%wdﬁﬂ'@eeé,ea\vérpmry}acwcal

corfifdsaiont BEthR v BlioPinaf Beapphk SRARE VaiB6d #8hl8tions and devices for

achieving sustained release ate known in the art.

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

may or may not be afflicted with disease or presently show symptoms. In the case of
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bi ochem cal , hi stol ogi c and/or behavi oral synptons of
the disease, its conplications and internediate
w@aiohosases cal phenotypes presenting during devedDpsmni/032080
of the disease. In therapeutic applications,
1:5.L.QNS . or ' - ] Al starne 9 -
ABERES TS TEAFRTETLS, S BP0l Bpd ALRIRR Bnncithe
ot shedive€lasg endughniherefose) flid reent mehoducw®, beokingiistededast

riial arrest, the synmptons of the di sease ,
pripby il tedhe £¥i el BRRAIEN AP BEKHYT BPa-jesoment of therisk
of HRGLbIEU: PGridde STROPIRbANE BlckHAS aR e fulfol [HMAALsBvho do have a

pat hol ogi cal 5Aghenoty’/pes in_devel opnent of the

knevw gepstc rigkpafgilyhemer’s diseasst iSueh agilupls indlude shage heipgiglatives
. de I el _ oley! |

gL R0 SELIANE s L 0 UL RBRAEA B LY

geretironbistlenic) narkees f@sictivmatkosadeisk afwaad phrarimece diséasal

. _caonposition co i sing an ti body (incl.udi .

incje PO e O PSS WAETCBH BERGPRY HEOTHYRAL, 1 Rogitions

676 et sMREREEd toNTRE PRIy ASS SGtAIEMutibh: M 2B@lcfBEee Hardy (1997)
di sease 50 WO 2004/ 032868 PCT/ US2003/ 032080

Trende Nereasci- Blt>4ridt Qthaerivpaskery of dskisromppipes i shepresppiipigynes,
psPLOPHEM SPhYLAY ’faer%{'ﬁ&g%go fﬁxexg,glﬁgﬂfﬁ‘&Fsg%guﬁﬂja?%@?e%écf’élosm.

per cepti on, " udgne
Individes prewendy sdfepng frocheslzhetnacddscase dan e bédogmgedofitom

suppressi ng the ormation of .anyloid plaques.in
chaTSHSEE GBS ATy SAdtR TSP RGR 6 gt st UeaEs dnof
additio) A ALABE LK difpAbs tQbRPSE b Ab1O for lidta ARG ABalE Fhb Reve

subject. In some enbodi nents, anyl ol d pl agues are

t he
AR nTheseinshide meafurement 9f 5B sau anf g3 Jlevelsi Elavpied jagd decreased
OV . | ol N
AR IR BHBEES pRELNAGT AT, LORUELON ABh By RLARNEE: b
caraalghlay digmesdd byal DR Dp@diteinodr’s @lisdatreandi Relvent Doordes t he
subj.ect.. I n sone enbodi nents, the anyl i d _pl agues are
ASTEFRED EFSHTin BRI PSP B OS] Copheg A PR - 10,20,
3021 5RaIR, RAVERS it hstQRkSesofry FEHERMI tRG tBént GhB1AY hatignaB3ched 4D, 50,
pl aques in a subject conprising adm nistering an
60 of 7@ cHteytmegbypic ealta&hagfw&edﬁs%g?apver@me@, pf fipp bfeagmeat

cadaﬁe;ﬁgg{ngggc? B}pvgntgﬁs &% l&gtvn 1A Elﬁ%&'@exe Qdinnﬁg tcszste o%’ Bgtential

aques are 1n the brain of the subject.
Ddviissyhdrdhiepatiente nfertornataadepgin auicdesllynyt ddodsisteding therapeutic

reducin R tiide.in.a tissue (such as brain),
2855 Ft“?%@“é’ﬁg&gpy P iahg accumul ation of AR peptide

in a tissue (such as brain), and inhibiting and/or
[ors8yuci ng Theyhaintduriell So@pofRPEM daflBe ikbdan theSHUGe MEWEHs

as brain) in a subject conprising admnistering an
inclsdp gt vt dipised tsf, aniihomliss e PIsfareshicnd ssiminorcid 24-Heof AB
pepdBeQEEHAD 18, f) NG BYRESEhe preferentially bind to an epitope that includes
amino acid 39 and/or 40 of AP peptide (SEQ ID NO:1), antibodies that bind 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 less, or about 3 nM ox 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

52



[0156] The nethods described herein (including
prophyl axi s or therapy) can be acconplished by a

WG 200ghss86s rect injection at a single tine poi NPCDUS2003/032080
multiple tinme points to a single or multiple sites.

AdFini st rat i can ar .yl t anequs. £ o )
acif ST e R Eb] B EBUASEE HENTER, i SLHe ARG Rty rose
read@tigrwithnepl  aad Al usdpade; @veFabt frgneatis Slie afitiddde bajay to AB, .,

and | s base on acco i.shing desired results. In so
Pe%éééQ_s‘wswéﬂ _ %Llwcﬂfs*\g?léq 48R olgerien "SIP%]n_gMd’F ess;
thAHibBGA Bpelitily) HBHRIbRAINY BE R HABSdnal RAUNIAY CbBELAESino

and pharnmaceuti‘cal conpositions of the invention my
acit) eequeprecyd SE& B N@ird andsd foak fyul peptidmSESNED 86l ks €ge dngbody

.achi evi ng sustained. rel ease, ar.e _kno in the art. .
bide 6 5 il S i £ P RPN Soibebitf ol
sedRATERIESEGIT NGt AndresindHand aiibodiehtiviig,ang adthbi@ation of the

el ine, porcine, and ovine aninmals. The subject is
propegtes feysrhedabrigran, and may or may not be afflicted

Wi th di sease or presently show synptons. In the case
AdtlinRat¥R 20094832868 PCT/ US2003/ 032080 Al zhei mer' s

disease, virtually anyone is at risk of suffering from

Al zheimer's disease if he or she lives |ong enough.

[0159%:r ef or &he pitibogy & pesierablp pdrodisteseito e razininaliie & erraeh:
rophyl actically to t ener al. pul.ation. W thout the

pRGRA0Y pPraitiatishshife SEAG, SliBRRAEL R e F b e
defedlbédain Remk iy s\ @3NS0 3 8threditios oA Ubedmrto, ed., Mack

I ndi vi dual s who,do have a kno enetic risk of
Publisphgi Gfer“astogi S@ale; se] dfimiith W‘_ g ﬁ’a%@‘_ Plfa20th Ed
MARRYLBShIng! A00Y EFpicath) An BFMEpRXLRAO RO G LA Habh i G ABAR Boptable

and t hose whose risk is determ ned by analysis of .
saltje neediie the forbivagine e reader teerfrepuatiogietanicc Hramplep of b carrier
. risk i to d. hej 4S. dis .Ncl e} ED
incigE P M VRl TRl o PLS B, DGR DP S Rhosal By
froanabopoS tot abotss, afalBorpeefedllly frofneibbed tbabas 7t5h @ utdherdyrriers

) d Swedi sh nutations respecti.vel see .Har (,1997 .
incide AepLngd | %‘@%P‘?P”é‘tﬂof%ﬁlcg)"? BT REs 6f i e hobic
po%\%@tcbﬁ’tﬁﬁin% Mhd BEbEUYESRIGh hiaRicSORES the Bk AMApESE AN,
oE4, famly history of AD, hyperchol esterol em a or
filras, Hegsemet errpisioparticles dt willbgaprargnt &xstbate persens skilledl ipthe pr at

. . ! i .ec i

ce b SRR B RD BRSO, R Phebh e roure of
adthinsskrafi@cind ken@tesaion o€ entdlody being adnadgered.on, a nunber of

di agnostic tests are available for identifying

j ndi vi dugl s who .hav AD. .These j ncl ude neasurenent of .
(08F ¥ o TP dp o e M G B T LG G et omic
intACdfbas, i@k Stoné R Mah b R @HRRERarOh trA¥rtal) A LY bfHdAhSthods,

suffering fromAl zhei mer' s di sease can also be
suchi 23 ¢fHesiens whigh ADRDAS (dalivehip e bleodsirepania an gffer tiRe fasme d he

r . . ; .

ol B AP SRR DS L BRURLR TPt o
pedi@ion, 803kert Idsal ahdrapeutioafevsr Intiatenioss inptuondcpsfeaty. t o

begin treatnent until a patient reaches 40, 50,

[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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60 or 70. Treatnent typically entails nultiple dosages
over a period of tine. Treatnent can be nonitored by

WO 2004/032868Vays known in the art over tinme. |n tHEr/Usoes /032080
of potential Down's syndrone patients, treatnment can

dx?Sg*:ﬁuo%”h} nglfu%lél%ry %’orff‘ é‘BoQi' f'éee‘?iragﬁ‘ %Ehhpﬁt%gs“qu}g af?,ﬁmﬁﬁg% to the

maphvsal. nGoselbride maielecmimppidphmﬁ dbdeatoraatibdoe istfs@d ih he th@ature on

above nethods inclu
theEREVEHF R apRRRdieh et g?é#f"f%aaf@(’f{?ﬂﬁ/mﬂg] i et s .
Nog8s Aébliedtiof, ﬁaxkﬂ&%@ﬂ? {S8EQRh 22 NI ph) 30328371 i &3 LAMAbodies in
preferentially bind to an e%{a@epethat i ncl udes ~ am no
r

Huafe'fz Biayosizand [oran blabtr englzedse SR Bogol 97y, pp- 365-389. A

B8 A A L AR AP K 0

mg@kg bEggly walghtiér m@0 paMagrdepesimg oﬁrthcafaauts nZenaMeairabbess,

ant j bodi es, t hat ferentjall ind to an epi e t hat
Geas s 3 D4R GP-Smas r 2Goto A s SpaLT 5@51@@%%@
welght; NQeabd abdhut 10 rﬁ%]/ kbbb diyheodt I@QQH?W 3@\9%/'11@/5@@ W&, at least
nM or

about 30 nMor TeSs, or about ess

abeys L yralks bedyi wrightapleesirbryt 720hg/lsg bedyeveight inblewst @zpuamﬂ) ng/kg
soBPLYBRER 58 73 LIS Ul Ry LR AIROHLTER S

leagthBouthD pg gkg bodgrweihi; hapst iHvat 10 wpc/kgdedy aaghroat H’fﬁst\ﬂbbut 1
4/ 032868 PCT/ Us2 /Oﬁ%OSO acid 39 and/or 40 of AP

Hg 8% HYBYED) c%’m does not show significant
Cross- reacti VI ty wth A(31 42 and Al 3, 43 pepti de;

[0fhp Fab fif agrRestbdAfmdiae ndfd hioe LRSI rh bABlesdik. Such
peptide (SEQ ID NO 1) with an affinity of about 200 nM

cogpositiens map ronitia at leapt ong Hrleaptews; at leagighrgnpf lepshfpur, at least five

nonocl onal

B B B R O B0 R oo Lo of SEQ 1D NO
4 and 6 to A(31.4, peptide (SEQ ID NO 1); the anti body

[01$3hds t oThh mtﬂﬁdﬁmepiltcdpaeadhﬁmmkrie@ o the mamoel mrrambination with

ant i body c rlsn 0 acid sequence of SEQ,I D NG
eff‘zfﬂaﬁan%l*?m TR oE b Bt g By BT on

dighistdial segxﬁeaaﬁrytot EsnclR& .l WrBdhahiR\ee moéamlw tBrhpdutiOfhe R0 The
Dosage [0159] "The anti body is preferably adm ni stered

ampgnts REanyihadand tll‘*?”&’%%r%gi?férdeper!ér fef @?ﬁa}?lﬁyoraWhat type of drugs are
us DAL TREEKEEA b AGLER NS SR Il Bleuuh @RS GRI 1] or s
an elr

ornul ati on§ are escrl n Rem ngton's
adiBnastmemcut wvoald gSoiradly be kss that i emtiivterconmsed divideslyar o,
ed., Mack Publishing Co. Easton PA 1990; and

[mggjn ngto The %T&%nca%ﬁgg a @?'{93% Ph rmac%?ﬂuq,th

b‘%&al @cﬁnd&loai&ﬁ{ Eaasmdr@dah h¥ricte Gﬂﬁstw?’élﬂ Kows & the kislldds ed
the fornmulation to render the fornul ati on i sotonic.

PfaER‘ﬁ?ﬂ?F es of the carrier include saline, Ringer's
solution and dextrose solution. The pH of the solution

[01'6%] pref ergblyove 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 or the polypeptide
in a desired cell. It is apparent that an expression vector can be used to direct expression

of the antibody. The expression vector can be administered systemically, intraperitoneally,
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fromabout 5 to about 8, and nore preferably from

about 7 to about 7.5. Further carriers include
waaasasesl rel ease preparations such as sen pep@EEBL083/032080

matri ces of solid hydrophobic polyners containing the

¥ e

mtt%%dopl?g mtrMs%&amglFBcﬁgﬁfﬁsgslh%‘é%p%%l; ?ﬁr{tggrvg%tg?ltn?& grally,
enthtaﬂwphxlenbelugppmmmuy,tdz:rxhhlyser hyankdn®ns Kot é\adaglm addmelsmnon

art that cert arriers my, be. nore
of GBSt Ko TGt Po ol R TR Jep gt TRt mection, orl
ad BAGhER S, padiicR ud BE cARNGRBE hahin@Ra@dn, ad tdpadyaddghift@rtion.

adni ni st er ed, 0160] The anti body can be adm ni st ered
Onegkillerbinthrieals fpppiliphyisle tdrpiispraiqq of cxprepsign eectors to obtain

.t ongal t

exﬂlrgsis{rog\régglg g%(%f:h(ms @@g% 6xtr1t ag) See, & b@lg ﬁﬂ%ﬁwﬁ.@t %43&) 908;
0,4$3124%; asd 6,6TGy6i1on, whi ch ensure [ ts delivery to the

bl oodstreamin an effective form The antibody may

o be adm ni.stered i sol.at ed perfusion.techni
ORIEn ac A E BHNEPCU e RaH HSMRRIp CuRBitTY DR RIcbide
enctolaﬁf aRQUtibSdyQff HRChSentibA tAPME WMUSed. NR &EhloRihedfted DNA delivery
fgerred 0161] Effective dosages and schedul es for

tec @mlfmasft dsehyd imdonmemplsdiinday/ B Trudt Benitnae l993) 11:202;

N o T 5 O ORI Bk W ot

ed. uﬁ@%#)sWalnda/J; ol tThern. HS8Y 263021 aWhichad gy Bio @jbemmw4b269:542;

ety Prndre i Fie Selai i RE b P 8 Do b 03

260/6382 O /:0 32 R0 rIpCIitib B2 00RHI3208Ayn RGN 5¢ AdhinRRkrediha
particul ar type of anti bodg used and ot her drugs being

range) af #hiogt E0eRE oEbPY200 NAdgr lestl@dministgape it g grge therapy

prcitg{) g(r)g r%c?e}éteratgo(l)lsres ef?; § eb&u% %(R)S 5%to ag?utan?rrq% Ioglouetg pgeto about 2
anAbepk (OhndieBoE ! nﬁld ML @SboReNDRSFBNAlcan also b
S., gglo es Publ |pgc%at i ons, % Ri 3ge, %ll% , 1985,an acl:sho )
usezziuaingla pene tBO3p3ErProcshi e ‘tlatrapeitic piptickodi@sinil polyppedes of

therr nolrsl@uggg:arkgee qeglg}%éd tls’c}rkl)ge é%lgtdglgflgry‘ XK%IC e)s/ pch ageng éilelfv)ery
veld€l6 agebendf vhhle;raia,mvh@mhgus(wl g&iefﬂhle Joilg IantraR@eT herapinl 994)

bout 1 .tg/k to 100 / d ht
tshav gy R bR E it ok ke (1599
1: 1@@%&@ Kap ﬁ@%&tﬁ% by”elzc@nng% 1t4hf3 ﬁ}?résgl% Bgsxféﬁ%g&ng@éﬁu%es can

used: a dose of at |east about body Weight
be atdui:eeiaemgabémenm mgﬁlklghab@ei )het\mq@ws pmnqt@asExmbwm o the

/[ kg bod X 23St 1 ng/ kg body
CO(HQ E%Fence eea(g et OnS(iltu xgor re a?e Ody V\El ght, at | east

about 500 g/ kg body wei ght; at Ieast about 250 ug/ kg
[0168FYy wei Yhthl-baaéd VeR6oss foahﬂ%ryma c@sﬁddgpo'}@dgled’uﬁlle @hd expaéssion
Ieast about 50 g /kg bod at | east_ about 10 ug

in 7 R e AT RS Ptey TSR bl GOy gt e

nog[rm@artg : rebSniGEAH @éﬁvﬁﬁ&g (Jee[ 9% 6E¢T Il’ﬁblﬁ:qggn ﬁ@p QUOBNH B36;
more than one antib present. Such

WQ Gap36Re; IV6@S93W&®69§,0W@93I7{ 25\1341 W@%/dﬂl@o KO P2ASHR1; WK
91 AR €T PhilLERbs. B 219588 4 PU%7. @B Pa&88Kol 4 Y60.651; and EP 0345

242), alphavirus-based vectors (e.g., Sindbis virus vectors, Semliki forest virus (ATCC VR-
67; ATCC VR-1247), Ross River virus (ATCC VR-373; ATCC VR-1246) and Venezuelan
equine encephalitis virus (ATCC VR-923; ATCC VR-1250; ATCC VR 1249; ATCC VR-
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di fferent antibodies (including polypeptides) of the
invention. [0163] The anti body may al so be

wa@ebvsnsssered to the mammal in conbinati on w t PCT/US2003/032080
effecti ve anounts of one or nore other therapeutic

5RYentdmdedhassaiited oy (WAW) bectoR A, BS PETTbEEHHE M dsaliioy

her th
Q8 W RIS 10 Mo &3 6 Ry odiy s @%@?&@i@f@ﬁ%t@ﬁ
95100531l , AdfiniseX a5PbEDNAWMAL, HNRE R ovdiY 9§de%rar§53eﬁ%§ 8lsier

t he _pat hol ogi cal condition being treated
HymHeduThen gl 93303 e slsobe emglvyed. st r ati on but woul d
generally be less than if each were used individually.

] F dm ni,stration,of, antibaqdy t
mﬁ&bl]l'ﬂa ﬁlh’]e zﬂ%e ey vehhcﬁes a (ili gléthé)gf ca&o% q{ ?W§H ipguding,
buvnni Itmmcelctoj psblymaﬁcbmu Sodaﬁyéi:d\MNA KRV JnQnIEGJBIQo wlikd h&ovirus
l‘gftf ctiti ner % The above principl es of
aldfig o £ 8¢ 47 LGN EROSE haeraip AfHNA (see, €.g., W, ].

Bt R, 6(9989}* 864: I’@%Qf k:&k%@o'ﬁ@ ] therP g‘éﬁ%les'%eﬁ)s 4.re¥ Q:)Léc llfgtﬂage%t

encod |ng an anti b y |nc udln
No.p& A r?%?uldics@nﬂ‘éow% 9ﬁﬂr79@kel\>v@eﬁ6y1mﬂ WOp?H'36160and
esired cell

t he e
Wl@tc 97it/g§5 3%g£adrcg%c}éfch°h€rga n ‘E%’%/ dgl 06 US{P@C\%}} Ceﬂa’he‘ﬁléta%e Rlaked
DN& adi nis6 be exploped i Dempliry hiled NA RO ucdBEmERBAESS QR bed

in bR N ) 045 oGt B3 besweie pEtEs20bBroRRO gD
cah B@traé'?\% hteé&}e‘{y véhﬁ@és@f@-’&%éﬁb@& IJIYU SSPQQﬁ{tI@ﬁQ %041&'1%0 PCTl' ly,

intra cal | intraventricularly, oral ent’e
Publizagipn os) @y 93/ﬂ@?%nm9#4236%7em|9ny1,44es abgi EP 0 524 968.

i si on
A%ﬁ%ﬁ%lr i’b eI ¥e§ ocaﬁ%olr)h]g oésrh’t"/é%gdmbhm) { rzﬁ F 3
W feidingliProg sz:j ﬁ‘l@dd ﬁn(l%#}aﬁ)l 158ﬁm ni stration, parti cle

gun or catheterized adm nistration, and topi cal

Dlgd@&lgt rsaH!on. tgnﬁ skilled in the art is famliar
€df expression vectors to obtain

expressi on of an exogenous protein in vivo. See,

[012: Pat eyibdEiss f@hé"&@er&% Be dekd, e s15‘a
[8’13671 Targeted %Iel ivery ofcaIt1 heer apélgté%cd geggn%ggﬁggoﬁgsﬁd

mQgRpRg of MNghamedy %ﬂaaq aagtoitieps diseqqesommgit@nmdmltetr@idryﬁ of BAPP
€x 10! W €. b O ReC es OIl ac
I; tg& hiERk; B8 B%Q 58 %%eelz‘g'?ﬂ %ecc)lmP f; él%gﬁﬁP%cmen of a

del |Very tech n|q es are
patrqnn d@pg:t@i ofdlaving Ttaadl4 B PABP hmbssxo@lﬁﬂfu)n alll;b&gr?of the

t, al e Th peut
ins g et Beinige R e GBI O B AP APT (ke W hat ofieqatro
or (dfiibon Ajmclﬁ{enal J. Biol. Chem (1988) 263:621; W
et al., J. Biol Chem (1994) 269:542; Zenke et al.,
Proc. Natl. Acad. Sci. (USA) (1990) 87: 3655, W et
011 3. Bpotiagnonémmppliceions the268b@B8ypidie mabeuiabded with a

det@&gmgﬁl gpnﬂglu&lgg Bf’ﬂ rQJt Nhirdd B rlaé{lgl%gtlole)gst Iﬂlqgscaegt labels, and various

adm ni st
enzyme-substrate labels. Methods of conjugating labels to an antibody are known in the

art. In other embodiment of the invention, antibodies of the invention need not be
labeled, and the presence thereof can be detected using a labeled antibody which binds to

the antibodies of the invention.

[0172] The antibodies of the present invention may be employed in any known

assay method, such competitive binding assays, direct and indirect sandwich assays, and
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range of about 100 ng to about 200 ng of DNA for |oca
admnistration in a gene therapy protocol.

w@eneesassat i on ranges of about 500 ng to aboutP&DURIN3/032080
about 1 g to about 2 ng, about 5 pg to about 500 g,

irrﬂﬂﬂoﬁ&@iﬁkati%g aGa} 200 Wio ) n R b o BINA AR &1 %PTp&niques,
used durlng a gene t herapy protocol. The therapeutic
Fde

Prldi’ iABEERG nad@Pol ypepti des of the present
i nvention can be delivered using gene delivery
i cl es.wIhe.gepe del iver hicl.e can be of viragl .
[Og?j] non- v i’rlrhglag%krg?cgﬁsr?l a(ysagsé) %ﬁ )e(lﬁ%&r/%f YIS g‘ﬁn ycfsu%ffﬁ%'é’rsu&?fé“
vivkhienagipy. GE&Qdly, tht abdhodfiinbbded Widimmdcaneidtiaicapy "'In, *Tc,
1994) 5:,845; Connel |y, Human. Gene Ther apy. (1995)
¢ M 5aI Sy Rshet e ,Celkétrlms%le TP o R iRlizes] wsigs
hnﬁﬁﬁﬁﬁﬁﬁk)ﬁpg¢ such codi ng sequences can be induced
usi ng endogenous mamal i an or heterol ogous pronoters.
Expression of the coding sequence can be either
[0t i t utlihe entdyody erpylabodd us§drs6aining reagenbmgetholmy} folewing

tu&ﬁfugﬁ&éﬁgka%£d% %gsired pol ynucl eoti de and
exﬁreSS|on i'n"a desired cell are well known in the

art. Exenplary viral-based vehicles include, but are
Kitsot Iimted to, reconbinant retroviruses (see, e.g.
PCT Publication Nos. WD 90/07936; WD 94/03622; WO
25698; 3/ 25234; WD 93/11230; WO 93/10218; WO
081 65905 In gyfugtheperpRofimegisthe tvensipg pragesies artiglgsyofpmanufaggre and

kitPad RhingNRateAal ARADORL ;treﬂﬂx% (pEtBoQ)géﬁ Ronditink such as Alzheimer’s

_al phavirus-based vectors (e.g., Sindbis virus vectors,
disgspr Dyn’s sprdremesdrother (isgECsyRiategl 7yithATiaed WR-ot BAPP exfRes®n or

Lyer Vi rdk - - AT VR-1246) and Venezuel an
defBeitilor Bhldif ABTEBAME, H il Hentiiee Bt loile SRR R, B
a IREICCuivARIel 248 ine A Tl dvRob Exal¥ple 2063 dds 38 6fd test tubeg. 'The contatners
PCT/.US2003/ 032080 _532).).,, and adeno-assocj ated . virus
iy AL GO By A LEB ! PACHAL sy hih Pr R oK cinholds
acd a@&ﬁ%mﬂ@&;ﬂﬁ%ﬂi 2w ngféc%w%r trmng f)éltggl%glgal Mditions or
95/ 11984 and WO 95/ 00655). Adm ni stratron of " DNA

fon defsrigng ar puslying & UGBy iThe actiye agtatio thersehpiositiGuisiag kntibody

r )13 lsg b l;oyed.,
and B0 ol tRa8lanBAtl 6@ R ot A% I 1RYSRe
embbdimetye, theyghivyapdnt i$ arcdngilodygrhat binuds taet eplitopd ¥@idn h@ino acids 28-

| ti ' d DNA | ] d | d ) .
40 BPAY BB B D DS 6 e srbO SR neCihib o Pty iges
o dh&itopd hA3B)ns 3imlblacids 13 dABi 1% th so )
o e SR g P (PO R E: s

emiiedimgatsythy eifibokp sgelégbmtgdlf bieds tm%m)a?d; Pa:@e \%) ABNeptide
. - : _ 2994-
SN0 i 6 sty g5 sb R0 Mo Abse) i ik prshout

nMbilEg e I Qie b otidthé ) a8fibddy pr Ik eMalif b@b to PREAOSe
Naked DNA can al so be enployed. Exenplary naked DNA

includes aioe 6id A9 med/loo d8 ofithe Adepprilb GEQ 1) NICT) Pithha efihitpof
abclf_\\lxlg 8% \é\@ n({)gergésgs',ﬁagggt ik n% L(g'r lgé'ss, E? ’ElbeOQltt 3 Ix\llg/l or ésss.8 ?1’1 3805rr?é embodiments,
the antibody competitively inhibits binding of 2 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. In some embodiments, the antibody
binds to the same epitope on AB 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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can act as gene delivery vehicles are described in

U. S. Patent No. 5,422,120; PCT Publication Nos. WD
w@200187868 WO 94/ 23697; WO 91/ 14445; and EP 0 BRHUSBB3/032080

Addi ti onal approaches are described in Philip, M

prEéhded By éle. hybﬂu@cgﬂz) del 2443712049 bidds. Wgoftrﬁzw%dnﬁ,rngcthe active
Nat|. Acad. S6i 94) 91:1581. Diagnostic Uses of

agETH SOMAECH AR <é§hq}ol1xm1z tbegrickimeg¢ antipedy ?Memamonﬂbmlm
deg@lbk@ ﬁgelh n ”Ithi@ %bg%tn%é J:cgﬁlameg '1:%38§ I:h%t t%@ gom ncps otncl’sr I ng fqr

Al zhei mer' s di sease and ot I seases as OCICAt e
treammldg(@ condiffR sudxpridglsime’s dsach oﬂ.flietdaﬁx\tg]oﬁpunfymg As ot

ne. The t hod. conpri.ses contactin peci men
AR P b RS 8 T ir g Sarip b b 2o opppibed
abawpre33|on with an anti body of the invention and

determ ni ng whet her the |evel of AP or (3APP differs
ri son specinen. [0171]

Ogaﬁn1that of a control. or co
[ di agriBsemeembpstiments iterit oft wmguypmsymhc ablhtymer
dedirbkd LYmbRG

e T ey oo B BEDAR By PR E Ltk P faines
degprified/zbovoursl a sequnyl rensnbstongtrising abeffa. Itl‘tﬁdyffﬁdﬁerﬁlfclude other

| abel s to ,an antlb in the
e R o T P B BRI B s e,
filteds, richdles, §yviagds] .08 B@@g@ A&kts Rgh n{sﬁ'bﬁioﬁgfor &@oﬁrﬂ?g any methods

presence thereof can be detected using a | abeled
dexgriprblsas (Rheta msilinds fergreatingeh lehrimes disease, ahd mrigthods for

MR s0,0f L he prese
|nvenffgﬁmn%y %%Lgﬁgfgsggbgﬁ%gﬁnh %mﬂ h§%§§DQCU¥%8ﬁ
detsctirig o¢ gmpfgmg mﬁ\pe BAPRdhagnthedaly sypicdilyrlgieted anth a d’d:dalcthBl@ imarker,

ndwi ch a and 2004/ 032
o e 0 S Ko o o RS PP PR b cbumisgieentssmpouad,
chdvbihoaheoalt cédﬁpbtbﬂidhﬁ&l cieldvbidiah@he. Techni ques,
pp. 147-158 (CRC Press, Inc. 198 ). [01731 The
anti bodi es may al so be used for in vivo di agnostic
assays, such as in viveX . Cenerally, the
anti body is | abeled with a radi onuclide (such as "'lIn,

[019)91_0 146 tM3in el(grﬁhl'es Qe prtﬁl 2t dh@sha!eﬂﬁe 8resen§ iYention and

tissue of interest ca Pocal'i zed Usin
to asvisiamss iordinasg skalblymakifDdndAinghle: antei !Thelyxam;lesairsmtbe

as st aini n at.hol .o foll ow ng
un%i ﬁ}ﬁﬁégwﬁ% ?@ noa%mlEh éPé#?he ?%%mn[01751 In a
further enbodi ment, the invention provides articles of

Examplefladtrodectiandnd &hdracterivation 6f mondeé:el bibddiss dirdbted @5ainst
treating pathol ogi cal conditions such as Al zheinmer™s

AB

[0178] The data presented in this example show that high-affinity, specific
antibodies directed against AR can be generated and provide useful therapeutic agents for
targeting AB-associated disease. Mice were immunized with 50-100 ug of A, ,, peptide in
Ribi adjuvant (50 pl per footpad, 100 pl total per mouse) at 10 consecutive weekly intervals
as described in Geerligs HJ et al,, 1989, J. Immunol. Methods 124:95-102; Kenney JS 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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di sease,

Down' s syndrone,
with altered A(3 or APP expression or
w@eoh3asesy A(3 or (3APP. The article of nmanuf aRtTIUS2003/032080

conprises a container with a |abel.

[0t &I NersylenBGhdddfere msms%ﬁepﬂ tRe uﬁ%ﬁlk@oﬁmo ge%é fus@&‘@uh
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Sui t abl e
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I el d an active agent
PR RS of PRPER <Pl hRfE it n6 o
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ody preferentially binds
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to an epitope that
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directions for either
t hose descri bed
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ve.

in vivo or
[ 0176]

|n vitro use,
In some enbodi nents,

such as

the kit of the invention conprises the container

[0182pCr i bediaRRUs Agl ot ARIus SHREd] fRN,

i nvention cornprises the container

weg tesedond sewrhieh sveay. doaPii Wpﬂ@esaesmgweec B- hllnylnaiypepudet hé2 and

1 4brb3JtH

user s

g6k

5 €

ISleEﬂe
dpor n

AP ?ncki Eothfol

?scrlbed above

befige

RSB C0Rapd BT FisigepRact B

obtinkd &pisBachem (Torrance, 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 3-APP.
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filters, needles, syringes, and package inserts with
instructions for perform ng any nethods described

weoroeioses¢such as met hods for treating Al zhei meEPCHUS2003/032080
di sease, and nethods for inhibiting or reducing

[0pg2qu mul atq %t&t: aé% R drfmbded REARE B e Jn?%i%%ssar% gagable

be used for = detecting or purifying A(3 or
of grtiuprearipluble Af pepriel yn thésresag dARpeiitida vaetrembbibiee onto assay

rkear, h, a or_.e le, a radiolsot.
Pla?%u%’r%e SCo %? S%do%%%ﬁ n ,Cd)bf))(ro LAY Re L uh%%osr?p“élgﬁﬁ), ng/ml A, and
birclrgnwisiietdaed asing CAVIRAL(R)HRTeAm] re #iseibafide 1€ ALY M.
C LES [0177] e fo 8WI ng exanE) es are presented
PHFRIM s Pehtcrafii iy wsehi! Vs hpenedl ol anitpody dapdaeatampe acid
restfue®1 97 BARYmMEK Blanyldd PBHHE @1%}1@;! DBEhil, I{/Iﬁ§ E%emgnﬁraﬂng
exanpl es are not ‘intended in any way to’ otherw se
captuyg af splwblegfigre slufwn IndFigumes2nt i on. Exanpl e 1:
Producti on and characterization of nonocl onal
I bodi irected agai nst .. a 178] The data, . ,..
083 ont o3 niob & R AACIDBbcSeapibe Ay 4BF 1o e sl o
effspelyfredice pathdindiasindhd @atraitheagat BstenAnIivEaeb@ibed in Bard
enerated apd provi eful therapeutic agents for
et%a?@@bhﬁ@ﬂ b’g%%éﬁggﬂégwdi sease. M ce were i muni zed
with 50-100 g of Al 31.4" peptide in Ribi adjuvant (50
ExbhpReEL: CRAbARGatidAOT bpitdpt 8h ATEFoIIRLIAL 1Bk adtfbodies directed

consecutive weekly 1 ntervals as described rn Geerfrigs

agupsteAB bind 1989, J. | rmmunol . Methods 124:95-102;
Kenney JS et al., 1989, J. Imunol. Methods

: 157- 166, d Wch Ketcal .., 1989 I.nt. Arch
O ooy RSt s Sorsgf 1belipeptag by Ssnmios vt
mdAGToLIBA0G A3 208 ce PRIAGIR Sphaite (IR BiawsFeS 000! HhdRHanalysis
fromthe i muni zed nouse and fused with NSO nyel oma
wag Bierls Ao ROWRERBICSPEQADIN O corples fpvionn Erebay Porsiste Services,
CAHR imHRBiLPYPE Q&réwvﬁiin-%a%degué? Ufy,d cﬂ%gf)gf)(\ﬁ%tiﬂ%ld%g B2 100

iI'n DMEM cont al ni ng 20% horse serum an
nM)xaHeavetdbiletdpPuy at beiabsotd or prSegrea)f diffineht soluble fragments of

b G R RS S T R g e U I
pepstlet vhith Srexdg@etd tb displhate Bil@n Y8 hdnocRMRAEIIIBbAR! 5329f 2080 €10d

brids were screened by using antibody capture _
22%%%9@@3@& ampbodiepisiselitethirem theit fepprsyivehbsidoma seldinge
108 d _ i 0 haodi gs. [ 01801 A panel
S S S L S T e
(Figwet 8% t Biddihg bf alctharcantibsdicaad iAd,, wkk atébied bl sblubie 3\ paj.d

I nf or mat,ion descr.ibing the correspondi ng, antjbodies
Hogzregerr &;gt/\&zmimpq%dpghﬁgd TE)C Emdmg o% 1‘?[?1_40 to I\%Abs 2324 and 2289, but
not to MAD 2286, suggesting that the epitope that MAb 2286 binds includes amino acids
39 and/or 40 of the AP, ,, peptide (Figure 3).

[0185] In addition, AP, ,, and AB, ,, peptide did not inhibit binding of MAb 2286
to AB, ,although they could readily inhibit AP,_,, binding to both MAbs 2324 and 2289
(Figure 3). These results show that MAb 2286 preferentially binds to AB, ,, but not to
AR,y and AR, s
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Tabl e 2: Monocl onal Anti body Characterization Antigen

Monocl onal |sotype Epitope ELISA Affinity Cross A[3
woemdosaseg)y Kd (nVl) Reactivity Cell Line D rertT/US2003/032080

Capture 2286 8Al1.2A1 1gd A3 28-40 yes yes 2.7 No

(02887 11A4rolﬁ5thblg£§3@ss/ﬁmﬁ&laeolzgmmsome&re%@amo a%?d%smues of the
23E9. 1A1 1g&b A[31-16 yes yes ND No 2289 3Co. IF

B-pepclpid peptide i thepernlingef Plab 2886, dfgent1MfLe vardkstd, gGQthch each
-28 ) 2 2294 13E1]1, 1A12 |g
‘Ageségt i‘%%%‘g Péézf‘&w ag‘g'z%aci 1%%@6%%495@%1@[@1@111 geplaced
byyASalAthOcathnhiR ch%gﬂé gh&%) t&erépo:{xér&'@a K? afté) Hﬁ‘ected

sour ces, and to ‘cont
mutggenesis.i iﬁhaes%ﬁ’)dywarianaﬁ(sa}p,enﬁs 8héW ipEtle dﬁﬁ'eie&:%bfégsed inE.

o2l e ei-gjﬁarxs%é el S8 TSmO (AgiespmTiamacia
BiBREk, & atew3, NP §A1 )60 d05) ﬁﬁﬁﬂfgﬁ&ﬁ%oﬂ%% Glgﬁ%lg%%e

Pept’i de was” i mobi I'i zed ont ant’t bo
Aganesetbeadh (Sigmvad ldiehddarpd Su Shoug, M@MWFQ&HRBt@I] dwild-type

CLREARS ﬁ?ﬁé@éﬁl@@i?aﬁyﬁﬁ A% AP ERABLN @ef%%%%% Sfﬁﬁé‘qs;d as
G Risff pr é)o&g;ng 526%2 Af@, gi"%fkp (?h(e’?’ﬁ}: dlégrent N (QT;S&%B

PCT/ US ure assay

N@811fdsyraere therc divhobilizéh@t 25t ﬁ@p@memb@dh)e&n@ﬁ@ay 9ﬁ?éalaﬁd
of capturing soluble AP ge ptide. In this assay, A(3

ingibpter gathgither MabBRB6 eeMabAt alirated te amemmpemmm@sbetween

w5 BB 1SSt LObLAURR RSNEURRL eotbddive
w@@éél, Sty Bl canthctigAdt With alperiha6; 8gaadd 98- a{ﬁmMouse (F+L)

Conirol s were nmouse anti-(3APP and 6E10, a nonocl ona

anﬁ?ﬂ%&(&?(}f hakorateries Barllingaree 64 ¥ SA)efghrl]@misbnamHRafconjugated
USRI (e BIRERhLATdre M sA R ERE Rsolbhes oTth¢ plate

wasirepdrat 420 nfn0183] Candi dat e therapeutlc ant i bodi es can

be assayed ex vivo for their ability to effectively
nervous systemin

002" dB ek rbB b Wi Tatg e dert rabsem cpiope
AL i SR L
costgyaiof gtote&@ Sotlzkemthtion and protein integrity on the plate. Mab 2286 did not
recognize AP).4; (or AB142 as shown in Fig. 3) while mutation to Ala of the C-teminal V40
did not affect binding, suggesting that the amino catboxy terminal moiety of the protein
might be directly involved in Mab 2286 epitope while the side chain of V40 might be less
important. AB 40 variants V39A, G38A, G37A and V36A showed reduced binding to Mab

2286, demonstrating that Mab 2286 epitope extended for at least 5 amino acids at the C
terminal end of AB;.49. Mutations of Vand G to A are very conservative and ate not likely
to produce important conformational changes in proteins, therefore, the large effect of
these mutations to Mab 2286 binding might be due to the ability of the antibody to
differentiate between the mentioned amino acids in the context of AB and these data

demonstrated a very high degree of specificity for this antibody.
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[0184] To determ ne the epitope on Af pol ypeptide that
is recogni zed by the nonoclonal antibodies, Surface
wob@gnsesciResonance (SPR, Bi acore 3000) bi ndi ngPemak2093/632080
was used. A 31-,0 polypeptide (SEQ ID NGO 1) coupled to
biotin (G obal Peptide Services, CO was imobilized
on a streptavidin-coated chip. The binding of AP
Eant| bodlpes (at 100 nl\/p to the |mmb| I|zed AOl in the

AP pepti de (at 1000 nM from Arrerl can Pept| de
any Inc., CA. The AP peptides which are required
to di spl ace binding of nonocl onal anti bodi es 2324,
[0288]9, an cMica%ﬁ iR e véibi /81 3 dEdribb@Hi Efandsie 1 SAIFAL&GS
fro espective hybridoma cell |ines. 10B10. 2ES6,
h“!i’ ﬂ‘iucm<)eﬂthae%‘refela%e d {gs chatpgiegizaten. These cell

hnéé a%trﬁ&)lmm A Sibidb the d&«%@@&&ﬁ ﬁl%od&ﬂrg Ui §1)Table 3.

Binding of all three antibodiesto A3

|nh| bi t ed by sol ubI e A f31 40. However, the A 131- 38
Tahle3s M ' exizagfonA 131-41, to MAbs
2324 and 2289 out not to MAI D 2286, suggesting that
Antfgen epMooqzxéontaha Isdipge 12286 HJilBAs i ngl wdistyarfi ncCrassi ds

ahd/ the A 131-40 pepti ¢ Figurie 3) .. .
“?8}18 ﬁ‘gd“égé on, A 131-42 and N%Mfﬁﬁe ﬁe%%‘vtﬂtd
not nth:il Linbi ndi ng df Dkt 3&8Hprurk ¢ A(31_41, al t hough
they| could read|ly inhibit A 3, _40|binding|to both
MBS > BF 1 PR ([Frepdre [3) MeSEgRESU TS {{JoW
that{ MAb 2286 %?er ent%l [y byr]t)ds eN Pl - |, bub not
to |BR26)2 and A3143. 60 WD{2004/ 0\32868

PCHHS2003/ 032080 84861—T9 furt her assess the

Ao T O

2|3I312I!I\Z§B%\gﬁftm’gﬁ 8GLr dt ¥%ini o MO d |r ANPdued of Nohe

3-a peptide in|the binding off Mab 2286,
diffierent A(3140 varilants, iln whiclh each of the | as
2334 'IEU).&B6.aA2iEg(’31b40 ¥ ng abiDd fesWDues |36- 1)) was

~—+

I ndi dé@l ly replacedq by an al anine (al aniine scanning
nmut nesi s),

DAL L] al@@Bﬁﬁles n
t

re generated by sife directed
SG26L-AQ VAT TR S [ (SEPUENTES RIFOWT i N
e 6) were expresged in E. coli as

hBlPﬁldne S-Transfgrase (¢GST) fusion proteins

DPi At A~ Dy scatay \I NI ||QA\

Gu

28 gé‘\ggiw aff'gtcr;fy pusfi ¢atNBn on a uf at hNgne-
Agaripsegyeads (|Si gnma-Aldrich Corp.| St. Lodyis, MO
USA). _As contr Wlld-typel (W) AD140 (SEQ ID NO 1)
as well as ADl1-41 (SEQ ID NO 13) were al so expressed
as GST fusion proteins. A(31-ao , AD 14, as well as
the five different variants (SEQ ID NOS: 14-18) were
then inmobilized (0.25 tg per well each) onto assay
Expinpleets Hamhnizatienipbinenoolnah agitiode 228®b 2286 or Mab 2324
(directed to an epitope of AD140 between am no acid

40 or |wely, . eac ti bady at 2 nM
[Oliﬁl e? 20 8%8%%%’]‘35 gyt 2285 Whi humant}ze%q)y grafngg heavy chaln CDRs
(Kabat and/or Chothia) into the human germline acceptor sequence VH3 and VH4; and

Tabl

the light chain Kabat CDRs were grafted into the human germline acceptor sequence 08.
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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washes, assay plates were incubated with a
Bi oti n-conj ugat ed Goat-anti-Muse (HtL) anti body

w@ Meansesed abor at ori es, Burllingane CA USA) fobdDuemoby32080
an HRP- conj ugat ed Strept avi din (Amsrsham Bi osci ences

Corp., NJ;,USAy——The absorbance of the plrate was Tead

e

et o e control of nrm‘pm

H%‘éﬂdilé?@ﬁtzﬁgﬁ H@ﬁ%ﬁ@alpr @ﬂéblﬁ Daomain (gerpliag fmwewgrl%‘z’&) Mab
2286 did not recognize AD141 (or AD142 as shown in
EVQIGVESHGHI YV @PGUGSARLOL AAS ghifir b IV MNEV R QARGIGLEMY SEINPD
SSAINYTOS L KIDRFCRIS RDNNKIY T L ¥ LG BISLRG BDTBA VYV AROMGY WGQG
Tma[r\tgs(@sg(prmmlm)noi ety of the protein mght be

Hithdn$ieki 0 86 !PI\éQW €Haih 'V/aNﬁS’le Droaif PirRRRe YambRol¢H3) d€
cha| n of VA0 right be less inportant. A(3140 variants

LG e

|\/|l'|‘ ations of V. and Gto A are ver Y,

C&%b@maﬂwe agtpdigshent and light ghainy weredlstreminegmsrarding to
theclpaliab nomenddatare (slackeddy anrundeding) mepttfheﬂ@ﬂ?éﬂew ¢rhdoth Kabat
andl &hgthizefi¢wertcass) nomerdatur wereivsed tot defik CTIR B@uridanek. ng

m ght be due to the ability of the antibody to
differenti ate between the nentioned anm no acids in the
cont ext of A(3 and these data denonstrated a very
Odh deglEéléﬂ’gFu%‘ [Sseeqiation con gt (Kb)i‘satﬁhpf wigyP Fslafrwylents of
U f.ion
mcgl%g%éﬂgragl%?jéé:%/ﬁ %%%egg%%%églsé ant mgthglﬁ)ggg % |Ehr ect ed
BlAcarg310A5t surfARFplﬁs@rﬁﬁ&}:sthm (SER)e sysrmu@mme MING) PARRvagSN])

de i,bed j.n Exa mnoc| onal .
o SEBELRS ok TR i RSk Sl ouRAP B were obaine
sinédl@f @fublf b figtlngQRe dath@S£1: € Bhhgmdit Kifdin@ BbdbINT. OB JoRfkson,
descrlbln t he correspondin antlbodles are listed in_
Fhiopies the Blpgplation pm%ﬁg@m%ﬁ% ty of humanized antibodies
ang. LeCIRbbdPdsh R ARLL S TR S BLi1gRE! ' sotype ELISA
inity Cross APP Producing Kd (nM Reactivity Cell
L| ne Direct Capture 2312 25E12. 1F9. 1H8I gGL yes ND ND
Tabl@5 (Brdigp a3y of hwhanized antibodEsl gG 1 yes ND ND No

npho =2\

(BP27)

ko (S kon M, SH Kp (nM)
Mouse 2286 Fab 0.044 5.8x10° 76
Humanized 2286 nd nd 500
Fab (O8;VH3)
Humanized 2286 nd nd 500
Fab (O8;VH4)

Example 5: Antibodies Directed Against 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. Surprisingly, these data show that antibodies directed at the C terminus (i.e. aa 28-
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2334 1 F 10. 8E6.2A2 1 g&b yes ND ND No (BP80) 2335
13E12. 1C5 1g&b yes ND ND No (BP81) 2336 14D9.1G8

wo o@Bi/032868 ND ND No (BP82) Exanple 4: Humani zap¢DnSmh3/032080
nonocl onal anti body 2286 [0189] The nopuse anti body

402288 Wes ;i Q?Qﬂf&ﬁge Q%legﬁﬁg{ Ab Qﬂmh%ﬁf\{éls CJB@ %&QB@ MHC-II

(Kabat and/ or o the human
staam@cptaonb@équémted VH:Be ahrivlieids (aahd 6) mhbls Inagyis¢ mokeiofi

abat raf: ntoth Lne ..
Alél&l:ﬂéertsorseassé:g%&@g g’ﬁwmgﬁ nr ze g o] éhﬁfeﬁ‘kgﬁd
adVangigt otk Bo chreaihﬁlabﬂlqytoizec%@n@i Ehe%’ﬂéﬁmsok ﬁhdvabﬁﬁruﬂ
bel ow. _Tahle 4. Ami no acid sequences of the heavy and
aggreggfien ohampedgteppsite, thfﬁeréffﬂl%woaﬁe PIPSRTISIES DR RE5RPLRTEC strategy

fo28Bhelhahl o Clghariaragblee Domaln (gern | ne framework
62 WD 2004/ 032868 PCT/ US2003/ 032080

D| QVIT QSPSSLSASVCEDRVTI TCSASOG SNYLNWYQQKPGKAPKLLI YYTSSL
[0192] To evaluate the therapeutic effects of anti AP annbodles in vivo, monoclonal

GVPS SSLQ:’EDI YRKLP KVEI KR
an%@é’ej FZ{?@@ 595 1&%%&6% 6 s gHsgiHedAPABtiE
ER lﬂrﬂﬁﬁrm dell ﬁnésrl@E@@\@E@ SWT@KI and 3C6. 1F9 were cted to
0L VESGOGL VOPGOSL RLSCAASG! df 51 YRNVROAPG Evarl RPD

trammwqumrs&n@wme WRNEWMW PREET;

2t ggﬁ)f(] %ggﬂLDf%@e 364 1I Ebeggfaséal.%trle g 2%%&8’1_@ e H]z%enner s- like
pheQ D pBeseBLKRSE TSI hhEhMBGH dlif chi AAPMIIREIBRGIKBLIEANGE] 1908,

S

Naf 5P 78R HelsR ke, KOS AR ST YRR A e pwan E.
199V BRufcdRD i) d\@11231)4 *CDR boundaries in antibodies

heavy and |ight cha| ns were determ ned according to

t he Kabat nonencl ature (nmarked by an underline) except
(0931 CDORHIn e of tsterpainteatal prosedveh &illaivad, (wlmhets netEedssary

fo{%%g% frl rlé[l rt}?e 1H§§1(tj.1o£ qg{f)d.l&%v ?«r%)sﬁt,&?ela a%?/a{lﬂl}r boe S'g2576

qw | um di ssocl ati on co
trandgesin triiceArf 1I6aborfthagﬁv@at Byjcefed anob@iidsonad manddlhod hreﬂ;)odles

2 ¥PLE SRS MRS R¥ L oodd G LAl Fum S 108 o iP5 (LR

in a volume of 2 pl) and a control monoclonal antibody directed against a Drosophila

protein termed "Amnesiac” (at 2 pg in a volume of 2 ul), mote precisely, antibodies as
isolated from their respective hybridoma cell lines 10B10.2E6, 8A1.2A1, and 3C6.1F9,
were injected intracranially. Histopathology of the mice frontal cortex and hippocampus
were evaluated at 3 days after injection. Three-day time point was chosen from time
course work with another antibody indicating that the amyloid clearance was complete by

that interval and the microglial activation was maximal compated 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-II staining.

[0194] Although the three antibodies used in the study are directed to different
patts 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 AB
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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Bl Acor e3000TM sur face pl asnon resonance (SPR) system

(Bl Acore, INC, Piscaway NJ) described above. Kinetic
w@s®eosmss on rates (kon) and di ssoci ati on rat eBCT/k8f0h3/032080

wer e obtained sinultaneously by fitting the data to a

alsb: agudﬁ%gﬁefolrgth 'apg}aﬂlgte Q%H& nggtgﬁm‘g (#%Hﬂzség 0 'hﬁ]re 190

usi ng t he BrAeval uati on’ program cal°cul’at e
coa$1$t¢m|dtf§er@fce betrvent fedhznt\iBhodbeades mdctmmpmy mtanhmelysﬁ

Table 5 b : nd
i R R SRV A
givon 'the ﬂ&ﬂlﬂ\ﬁ@y putAlisied s2:d&6 dﬁabld&aQé‘ihzﬁ I\SteXmihQHﬂ @e aa 1-16)- but

H rranl zed 2286 _nd nd 500 Fab O8; VH3) Humani zed 2286 nd
Sal fis 284 %565 jagtilpdicaptergpossnior d8tdsgosit

deﬂaaw%sol&él%nﬁm ald%é%e@useeNL;h HQhogi @ﬁA é“y 4% hSdl(Qnon B.

an Ani nal of Al zheiner's Di sease
et elx AP EIqstele}s"sqaétsess USAa4:4162-4irbhocl onal antl bodi es of
the invention provide an effective ther apeutic agent

Exf H ple Cb%’oﬁer

. <) = — 8
andiamenﬁcedleahné&e C term nus (i.e. as 28 63 V\D _
2004/ 032868 PCT/ US2003/ 032080 40) of Ali vvere just as

ffective at clearing AB, thioflavine-S, an
[Of%ir easi f§ rseEgfe thétPaFeﬁP‘ﬂ grlasf ﬁﬁtﬁ%’@ma@sofmnﬂé‘di aibady 2286

n Ifnlik‘?oéﬂalt &B&M&H%é Qﬁéﬂnd]@c)ara'n@e Y e?fegp(gﬁe G2 | %enqg of anuhcédy

Al zhei ner' s di seas Becausé anti bo eting t
2286, ﬁ@rmanwﬁbfbdyARKhar @dmOkmbyoclwi/amb@gye due-taipgaingt the

o DGR LB IS LS 0 mpes
in ﬁleauﬂnhlsrncmed)ﬂd:sdﬁbeﬂ i B ple mgwmmﬁ&waﬁ ReAdiifistSlel M tReMnially.
for the treatnent of Al zheinmer's disease. [0192] To
eval uat e t he thera eutl c effects of anti A[3
bR, - nonocl onal anti bodi es 2324, 2286,
and 2289, nore pr eci sel y, antibodies as isolated from
[ r r es &(93212
[Ofdﬁ @ébﬁze&%'nyeﬁter%?ﬁ \L}\xgt?gBln%JﬁleoglogélrL%ﬁb e a%g Zagg’a control
mcmoclen'dvetubcelx plireged %mbthbe dﬁw;dulslprotamtmmaawle @iepared using

cursor tein 2576 K67 711 ; [ t
R A L i e G )
Thp hﬁ&@&dbﬂ@pwvﬁfeﬂ Rdithi the kib @@ fan&&dhaﬁefgeea ml of 1 mg/ml IgG was

wel | -characterl zed (Holcomb LA et al., 1998 l&a
addgdgo 0. rohamaye Te b milg ehtipa butfera This waygpplicdan ay equdmated

im@abitilel filcﬁﬁcohﬂﬂﬁj, h@w@y\@%nﬁr the column and digested at 37°C for 20 hours.

A 4 ml elution 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 were obtained. As determined by running a gel electrophoresis only the 2™ and 3
elutions were found to contain F,, fragments and appeated of similar intensities on the
gel. The two elutions containing F,, fragments were pooled and concentrated using
Centricon centrifugal filter devices (Millipore Corp. Bedford, MA) to a volume of
approximately 200 pl. Preliminary experiments found that injections of the F @2 fractions
concentrated directly 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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1999, Neurobiol. Ds. 6:231-244). [0193] In terns of

the experinmental procedure foll owed, which is not
woewmessmsy for describing or enabling the i nveeL/Us1w)3/032080

anti bodies were injected intracranially to Tg2576

tran Qj L ce. . |
nelrEFRATVEE G Ao TR 42 1o 3 soh BB Prtuge s ron on
an SD§-palyaarylislidenge] déctdpAbiesis (I2BBAGE). 2 Bpglfond aasay Glasi aleo

f 2 A) d 2289 (at 2 in a. vol une of nd a
et B OB FSHAP TS B0y s Gt e Gedtnd Porch assay
1eaRERTBRNtrAe (BIOA A1 AelcBleNETA)” ATnesi ac” (at 2 gg in a

volune of 2 Al), nore precisely, antibodies as

isolated fromtheir respective hybridoma cell |ines
[0103B10. 2EF ., SAknRAS, preprded3Bom :FYAP menaslim] angbedy 2286, and a

i ntracranial ly. Hi stopathol o of the mce frontal
o RS RBR AP MRS STHSET et e R gRiE PR s Ve pay7ed
vial IS Fly RBlamiBE-88 elayogHoiRisHPAGE) WaEe §4195&ed vedNpiirk PRbduct

course work with another antibody indicating that the
withfp EnEpmanasign by sadigestedlgptdicdragipents iith ¢ pingle bagd 4nd

e Lial . hid i

wpgaSiniIhA} R N R ThONALL WRiehe for TRt ARG TAL Bt it molecul
producetorednghgeand arapproxupnaely d 80 EDdghé oyrreaf Bolecular weight for

hi of | avi ne-S and -1 ] stai.ning. 94 t.hou .
1o alesnReanS BB s n aterrio eSO A Eofirvler dpepgion
of ginfitg 12eS1)S-PPEIH Se en fpbﬁ‘o[ﬁ&dﬂ@ﬁfﬂ@ﬁi 45841 tB @ssassl tHS rekovlly of
6-28, and 28-40 respectively), all renoved both AB
F.de pote pyrifigsdrachpof BesissaveSligholyed thesinfitHeF | atftagments in a
dﬁ’t eCfu?n tr_L]en toinsgd Eol la”[el ltilltgl[l rfngtrerrpal e éA‘Bcen SRR3R io%%g in
STRT P pocaITpUS Bhd “Eort 6X BY &b ConsT dét abi- € percént 4te
At (rBecfod iYa i AP %hs 1. 0QBPAN €HildNhE Role@Mboal c8hRERSion was
anti-amesi ac antibody and vehicle injected groups).
1 |ipHely regul tiggin 20 0k &3 28 681-RE T dopBOB ADER08Q,. wiusions.
activated mcroglia, as evaluated by MHC- I staining
Fi e was no consistent difference
Artiboly Ffaciions ee AB antibodies in their capacity to
renmove AB, thioflavine-S, or increase MHC-11 staining
[0198] t hese Thieas. TgEHBBAPP esndgesic witeaged €X P awned wege asipned to
th? previ ous]:Iy [aubl [ Shc?g.ySt udi.?s .that indicated that Nd
ong af fAUuR &IPS il BERUPHEE AV LEPUragsitial inestions ipEy R Mop(A) cqrfexan
' -40 ' j [ i t -
258 0 e BLt ERLE GePRED RRCABSAHELE IR Bk Bt oue
2Dk leachAe@ibn. ‘Bed secdioferBap Aldvdbint- PR nts peépaddd.from
/ %?917, Pr%c. Nat | . Acad:sp Sci . USAjgi: %%hgﬁﬂp;i P
thEairdP entrodPa2&smt 22l 1y Ardinofack tegioRc The teidgrofip weativdsog(s
dir228 in mcroglial activation and ?nyl oi d .%llfear ance.
FHIOMPIOTLIPIRPALL 1HATRC PRICPAE BRI I SR RSFINF ARPCE Of intact
IgQ QBRI OThetfital grbGPrebitéDEMYroPREE frabmedts ?fe@gﬂei;l @om the IgG
“activation and_anyl oid clearance, the effect of F(ab)2
dirpetedyraamsisdrafophil 4rpeRgipc protein to control for nonspecific effects of F,

injection. All mice survived for 72 hours after surgery.

Surgical procedure:

[0199] 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 burr
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2286, the intact antibody, and a control nonocl onal

anti body directed against the drosophila protein
w@ewe®smes i n m croglial activation and amnyl oi dPCT/US2003/032080

cl earance were conpared in an animal nodel descri bed
hoiepwgfém&?u% a‘“ék%'@ﬁ dﬁﬁ]t){rgqgé/ n%}ﬁ f&)qml @61:?&%&19% ocampus to the

I ntracrani a %/ Preparation F, ragmer?tp
fol[O@&I%iOOR(l@bésszmag APt 85 fomo h -6 M@E)WWSOAHI—Z 7 mm, L -

ant i 2286 and contr ol m)no | onal . anti bo
25dPFe %e Ree érgaé%sﬁﬁr—qﬂaat&f fEor? &Hé%af%@%@%eao

re SI n the I qpure |
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mirte pErﬁt&l THE tnlc@m Wk Qlébrdsﬁdvﬂibl dalind 4161 didstd With QurgiRhl SRipRS.
Briefly, 0.5 mM of 1 ng/m 19gG was added to 0.5 ni
mouse IgGlL mld elution buffer. This was applied to an

i mmobi lized ficin columm, allowed to

enter the columm and digested at 37C for 20 hours. A

[02borl el uigpR QL f P edcAlde dRRhEE VL Aoa0 tthO k
eqm l'ibrat ede}q%sn%bl [i zced ?JI‘ ot CGI n%}& covurr% Wl mg/kg

perstebabml |(R§¢mb¢taltshé1uﬁw(SObm@anbhnttFlebcﬁrra'agnse Nosthaﬁdcago IL) and
und
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&t m ned’
pr@h&dw/o @hﬁf@&h&lemmlexpft{he 4)2 dBramd w3re lﬁinlﬂylra‘ﬁSVdﬂQﬁlﬂ ithfidftbn
tcﬁ nLalnF 2frag nts? eare gf simlar
fixpchios pg PP 40 Berhivirscpaged 470 pRiqig i dns PEFRrEHNg

indibatBd for B RSB F0,VELEd 9@%'56&0&%‘3 &%HQ}(?QB% ngéb? kHeth.
Centricon centrifugal filter devices i pore Corp.

Hdedfitar dctiddépf 2opm thoknmsewede thapqillectedradg) a/sLdng noicrotome and

Prelimn periments. found that injections of the
StOﬁ(d%‘@ bap SR R I R T

col umm caused sei zures when injected into sone m ce.
Imfhmshiktdoehdmicdlimdthézncentrate was diluted in 4 nml of

resh PBS and reconcentrated to dilute residual

i)péoprl etary elution buffer conponents which nmay cause
I zur es SixNp eigbf segti@s approx@EtahDl 0O /2082 §6S selected SPanmng

PCT/ US2003/ 03208 eur ot oxi Ci oun
R T AL wbhe EOReat S Stey Msholf g ol
AP RabbnSds BH¥ARK Y2 Hem0 fle 1 ERIifPONBE AP de 1:10000
fp%bs- PRGE). g Br azf oard assay evvast al sao perforlr%tle)t1 t )

ang §Ddrl5l($%wee FabghtN Gt 1:B08) @fPrQVhreJSF(Chtﬁﬂbed (Gepden tesal u%QOﬁg For
adf or.d protein ass ent ,concentr
uP%slﬁzrmmg, s&tRf secfarisg\x}fjr\é Igfmtbs Tom él‘(\l:]e - pritiary 61?&ebp él§ ?o as1§ess nbn—
spetificlimAlinbhisehcaiad] raaoddnd Qﬁ&jaczasﬁcumdveae moeomtd 6h shdes and
a2 0Ct 0oL A0t DOt i Et el 292050} 2 161932RN Boua e

notadthR MteeE ¥ aHlide ndfbe SR dAP BAE ﬁx%luae (lP’%ﬁ@ttonmﬁmgeelThe
showed very pure product wth no contam nati on by

prenadiirg éllomnd g comedsere farfey menless religithhrathes thagladarperrmamber of
a]pcorm&ll tely.105 tha the nol ecul ar wei ght for F(abD2
rnqrr TS wi CWCI UOﬂS
fact I gG nol ecul e produced one
|ntense band at apprOX| mately 150 kDa, the correct

Damirabysisar wei ght for

[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 corresponding 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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I gG nol ecul es and a | ess intense band at approxi mately
110 kDa. Followi ng confirmation of purity via

wWERDB4#05588 we t hen perfornmed a Bradford assay tPCEESHS83032080
the recovery of F(ab~2 in the purified fraction.

A@%ey%ev@am éﬁ@k Ve ol i ANk R g\i,?iu&( b hd agIE n%iirauig
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relafdd QiffeRsifteD theaiid vahiRs Bt cdeBEdRSchtrbliewéit aled by ANOVA
sol utions. Antibody Fractions St udy 0198] Tvven¥

y
ustpg §5‘7%le)ﬂ(|3Pft‘tVPf§rY§§@ﬁ|5<p hSee Iagutedoc ENfh frllyedyay Bischer’s LSD
masStk b one of four groups, all groups received
Intracranial injections into the frontal cortex and
hi ppocanpus. The first group received anti-An anti body
at a concentration of 2g /2l in each region. The
second group received anti -An F(,b)2 fragnents

d 3 i bod 6 at [ 21
OBRAr £ B ARG 80 R 22 i P ek B
inj @a@ml% fsifn@as B a%d%?ff)%%irﬁ’ﬁusmagtﬂ% ReafSarfh- L9 Qﬁtfbgld%fz.f% The

nonspeC| fic aspects intact 1gGinjection
fronitah abrttgqr S(hciweql egeitgedegoantf ndgivafi¢mihag tha lagpmnmpuqo hepereedn
bof&{re Ons . gG di resctledﬁagﬁi nstt d{h sg%i ‘f’l amesi ac .
S} SEOM, e G- ERHPT S YA IRERS FaNrs a0 BRf BePs S9PPHESHLas
hRb18:6 iia A hesif GSUT Vi, V&hntOL B Z2R6TOUT SFRISWEE and D, Fi
COsurger;jl §ﬁrg¢r8{agli§%rocé“@ﬁre ? 01[399] Oﬁ“hjtzici(g% day of &

645 lirgePY of greatat ipell wempariseny h"‘éld: pagmeifhetivazied inght hippocampus
folio‘}%%% AP i 260 78 SamAAR e 18 G8 7 r%&“sﬁlgwfo@
AR B 50, AP .1
(Biamrusmﬁ»aﬂms PA30Thdrovasa way ételisk hiee df biivirgbnan dlﬁmgra{ule cell
g hy giﬁ%i%?ié U B e agivaap RADBfemEnde of the

e} YOG e foltinioty, th AP F 2.£83
*fro r‘ﬁg) br eg A 28 g%in nee (t"izacﬁllx? ki gugué%wmroghal
actianph trolpoth R&rfOQﬂtallkM)‘.e)&y)Idl hil[gﬁ)cwapusl (bigeSBd-ig@ 6rin vent r al

to bregma and a 2 injection was made over a 2

ute perj od. Thei ci sion s cleaned with saline
l"gﬂ%‘i ol oscth ol PGhEBISTE BF B8O a0t YRYSIPPEYSHR SP7EH groups

|
shi(;)\%gggs ] a%M Ja;tﬁmg%at&in 5@&%& ggﬁﬁggiérﬁgﬁegi{c %n@m@u&@mhs (Fig. 5G

and &bl This posternt W@mqualdid@tyicdyt tht sdyoy sstabséres] atNG mdnd@haldwggh
L intracardi ally_perfused w h2 m 0.9%

quyt%itiy Y P PURe w&é% by glfer ang) r‘\&paaineadyszi
thPaf @al & (R a ved.

a:%lrél ; ﬁr@@%ﬁqg‘%q A}Ftl; re alicecﬁ {‘o"ilal IA% Mnunoﬁn pocgeers 0 a sitnilar
extent 72 hours following injection into frontal cortex and hippocampus. In the frontal
cortex there 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 ot control

F 2 resembled the typical staining observed in the APP transgenic mouse at this age. In
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fixed for 24 hours in freshly prepared 4%
par af or mal dehyde. The brains were then incubated for
w@2oohosesss i N 10, 20 and 30% sucrose sequent i al PET/US2003/032080
cyroprotect them Horizontal sections of 25 m
I
B U e DL A Pk S P sk s it e
madedube layer gfewmnt’s hboraobitisd deglﬁi?@t\‘/\gyhus near the hlppocampal ﬁssure (Fig.
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N-t er m nal Al 3 pepti : 10000 and CD45
D &arertes %ang.%ﬁF fm%ngefegjd oY rﬁP@Vﬁ) GGt 1y plagies as
effé@@l? Qg]th%tw}@le Ingng}%}ule TQthe f‘r(;H{;H Q8§E)?ﬂ1@fer\gas n%%{g?uﬁcant

sections were Omtted fromthe primary anti bod
redysgesiy thiofavigps eqmrxg ywhemsnohisd oe Hdrer certral eamhqd@ geup (Fig.

I sectio wer e nount ed slides an ned
6Cﬁ\d4"nt§ PORATP A N2 Sc%vfgﬁeﬁ Ciflge PegPenggent 'aingl w2
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limted nunber of sections that include the injé&ction
thamhmpéuctrﬁme)bsw@tw@ﬂ@ Wholld gheriolsade (g kb ddg r6é? B <T@ or
)kers reliably rather than a | arger nunber of
markers with fewer sections each. Data anal ysis:
[0202] The i munohi st ochem cal reaction product on all
[02064i ned gBekpars, was CDEAsHMUT diblligine valuwd fie allgiotpLreceiving
V150 i nage anal ysis lestem (Oncor, San Di ego, 5)
ang-AP LeGrraatieth Rnparcemdlesiof axbsagnenhirppspentaprase qmparedma
sinf R4 ESRON A FAL B b A M BB S S TSerBling levels
of mnjregibled tigitide at detaard b}nq:@GB ﬁdmﬁn(destf)ﬂfermﬁxzr aDcompact plaque

2004/ 032868 . P 52003/ 032080 t hi of | aV| ne- S
"ep3pbes %&cﬁ%%ﬁﬁi@& SRS S i di £ i 108 transfommed

cmsrvraﬁsma@luaal (PeODT, A ASTRITHS doreBitibh Fas$hESoisBed in the
influence of interanimal variability and pernmits

hipparampyrs P<0Bafmlet®Eht s of drug effects with a snaller
nunber of mce. To assess p033| ble treatnent- rel ated
Ex@thble qﬂﬁ%gsedtshr%n{gb_cf?nw ]{Qﬂsw?naf&rﬁ)fl&% TRRliod6P 1P
anal'yzed ANUVA S Ol dU VI EW SOT TV
ant\fc&fdgl2@&65 0.1 (SAS Instltute Inc., NC foll ovved by
Fischer's LSD neans conparisons. Results [ 0203] The

y antibody which activated mcraoglia 72 hours
1203] { o nS E}Sr?f‘P%fHPealﬂu“é?F perfopRacktp &75t theedfigacy of gonegipastx

antﬁﬂay hb PO RARIRKS sy¥Rnik E&‘ssivgtlﬁlﬁ{un%hbn oFa 894 ggfﬁg ¥neSfiodel

frontal cortex s greater degre
fora’dzhc\xmtr pdistdsan Tgh& Girqmpgaiomice, (Hsmoev elr , 1996, Science 274:99-

102) that were 19 months of age were injected intraperitoneally (IP) with either
monoclonal antibody 2286 or an anti-amnesiac antibody (IgG1 control). Antibodies
were injected once every week at a 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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both regions the activation was significantly greater
than that in the groups receiving control

wW@eioAzeseesi ac protein 1gG F(ab~2 , or anti- AGI/RER63/032080
F(ab~2 (Fig 5A, Cand D, Fig. 6A; P < 0.01 or greater
otogial | cospani : i [ '

| hi p]pocarrpus fcgﬁﬁ%&atﬁ%&? rfgég aﬁﬁrera &%fgng%?ibéfg}%n%éggmw%say,
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cati |ARk 19 chi¥eEetveQashi stgf Bmeél &Q fr{cﬁﬁat@cpgvith a Biotin-
hi'ppocanpus. In the fronta cortex ere was a
conjadated Goat-afti-MopsoH-rigtantioB006ectir .ab&B)orick,MBurlimgame CA,
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he typical .stald.ng obserwv. in the APP
Sa'i’?%%s L’Eﬁﬂcl&ﬁgﬁség%ﬁn%?ﬂ?%gfa%@% Huréfge‘\/%%éoom 032868
PCT/ US2003/ 032080 the hi ppocanpus the nmajority of

[0209] of | aViARRhSvROSFiki¥ e, JQF@QM&&SWsﬁrdr@ﬁ@tcgg%éﬁlﬁa%&ﬁ?ast
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obgpyreddolireng P%@hntabﬁfé@aﬁﬁmonqu 228(r leut(nfot gnti-aSiesan dntibodies to

T2 sleied ridt @%@gﬁb?&%%&%‘ E%ﬁ%g%%% significant positive
coR@RiichBRES] tBOEY %%c&ﬁ_?_aﬁfoﬁ%‘ Eé}lxmccﬁ’lﬁts%nﬁ@sg ecroi}cefngs\}ion in

hi ppocanpus (Fi ere were no, or

treatedrtramsigagic tntii:@(r?%ﬁzﬁ 128; B=2028, 1P v8.00@hakaid Malyaed BRINSTAT
AP0 Fig. 51). In_contrast, the anti-An

P@@&gwﬁﬂérﬁﬁwﬁrﬂﬁ%m&? Digre C@Snﬁééﬁe déWPé% that

moRbaBME Sndody 8DERhY NGt )éhzf'?l%g& Rg eyl\dﬁﬂllnr%n% BGwI0 éﬁggﬁg P#a%aa,

the frontal "cortex there Was no significant
anq grnpifyisteftioadf meon@clondiantilpagly\RR8hmey fapdiraedcltaparet bHAP out of the

rol antib r ou Fig. ,60). t he hi canmpus
Chﬁ: gfroet CRhADs OSsSllcl))gn ’ |r%%2?’§18’idfq}“éc}eé]n Oéﬂ‘Lg"t Wﬁ@ﬁfe@ﬁg %S\tﬁ’?nﬁg%n
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however, this reduction was also significant
amyloid burden in treated mice.

Table 6. Amino acid sequences of beta amyloid peptides and variants

1-40 [ DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVG | (SEQ ID NO:1)
(WT) | GVV
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than the reduction observed with the whole 1gG
nmol ecule (Fig. 5J, Fig. 6C, P < 0.02 or greater).

W Dd@6}2866 expect ed, when CD45 and thi of | avi neP@/usdonxe32080
for all groups receiving anti-A(3 1gG or anti-An

= T :
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(1-abseGvad in the hippocanpus (P<0.02, R=0-427).
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P HIERE S D ! N
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(1-4OnpGNVanal anti body 2286 or an anti-ammesi ac anti body

(Igd control). Antibodies were injected once every
week at a dose of 10 ng per Kg of body wei ght for
periods of one, two or three nonths after which both
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diluted serum sanples derived fromthe treated m ce.
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any lnc. . sSunnyval e CA, U a
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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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i ncubated with assay plates that were pre-coated with
synthetic API-40 (0.25 g per well each). After 10

W@ 20s/e32868 ve washes, assay pl ates were i ncubatBdr/uszohs/@2080
Bi oti n- conjugated Coat-anti-Muse (HtL) anti body
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gC@Ggﬁtwca@chgcMmﬂc%ggﬁggw?gmﬁ@mcﬂwggémtl n serum

and serum Al13 concentration in treated transgenic

rri ce (r2=0.5125, F=26.28, P < 0.0001, data anal yzed by

I G aphPad Software Inc., San D ego,
Ll%&) a’"f‘hggé @\ﬁyé éUggest that nonocl onal antibody 2286
may have changed A(3 equilibrium between CNS and

gattcasgacaciig @@ Bcttc Stigtodd dearct@f gapmiagadtontahtc atioc haghhagtcaggg
2286 %/ facilitate clearance of A(3 out of the CNS.
catfggcaatiat a@?ﬁt&g%%ﬁ@3??4“?%&atgWﬁqgﬁawgﬁﬂt%?@éﬁwcémagg

T

ttahatagtmgcagtyﬂaggazigbxmcgmnaagncggagggggamaagctggéabﬂamaﬁggg%rgatgmtgcac

[ uences of beta a I0|d eptides and vari ants
Caaﬂ%&#@l\‘%ﬁ%@%‘fé&ﬁ%@&% F"I%&.&W&C ffegigangapstigigeece
il i A S b

AgYCaGVaACHl 8228 diARIRIACEGYE MOV ERIRET EBSNITAL ( BRodTeage

CCH&%@%@%M@M@#%@%@%&%@% (SEQ ID NO 13)

(W) GWI V36A DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLMAG
(SEQ ID NO 14) (1-40) GW G37A
DAEFRHDSGYEVHHQKL VFFAEDVGSNKGAI | GLMA ( SEQ | D NO 15)

Table 9. Monoclonal Antibody 2286 Amino Acid Sequence:

Heavy Chain [variable domain and constant domain 1 (CH1)]; SEQ ID NO: 4:

EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMNWVRQAPGKGLEWIGEIN
PDSSTINYTPSLKDKFIISRDNAKNTLYLQMSKVRSEDTALYYCARQMGYWGQ
GTTLTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSL
SSGVHTFPAVLQSDLYTLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKIVPR
DC

Light Chain; SEQ ID NO: 6:

DIQMTQTTSSLSASLGDRVTISCSASQGISNYLNWFQQKPDGTVKLLIYYTSSLH

SGVPSRFSGSGSGTDYSLTISNLEPEDIATYYCQQYRKLPYTFGGGTKLEIKRAD
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(1-40) GW G38A DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLWG
(SEQ 1D NO 16) (1-40) AW V39A

WOABERMBEGY EVHHOKL VFFAEDVGSNKGAI | GLMWG ( SEQ | CPaUS0)3/032080
(1- 40) GAV V40A DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAI | GLMWG

AP R SRR TAG ARG EN R S AP GRSV s wT
DQMIZDSTYSMSSTLTLTKDEYERHNSYTCEATHKTSTSPIVKSFNRNEC
M_PGLAL L LLAAWARAL EVPTDGNAGLLAEPQ AMFCGRLNVHVNVONGK
WDSDPSGTKTCI DTKEG LQYCQEVYPELQ TNVWEANQPVTI QNWCKRGRKQ
CKTHPHFVI PYRCLVGEFV SDAL L VPDKCKFLHQERVDV
CETHLHWHTVAKET ~ CSEKSTNLHDYGM.LPCG DKFRGVEFV

Ta@@HbAW%?@Y4 Wucleic Acid Sequence:

EEEEVAEVEEEEADDDEDDEDGDEVEEEAEEP
YEEATERTTSATTTTTT IESVEEWREVCSEQAETGPCRAM SRWFDVTEGKC

HeaprEhambankiadonreey sonsieandamesst | KEDEP B ERIBAOPTTAA
STPDAV DKYLETPGDENEHAHFQKAKERLEAKHRERM S Q V MRE

R P SR R A

acﬂ@%@ﬁ@fﬁgg@f@@fﬁgﬁh&mg@aagggtctggagtggctggcacacatttggtgggatgatgat
8? %I\'s{ﬂ' HLRVI YER LSL LYI\I\/PAVAEEI DELLCKE
aa CeaeeiecAd

SDDVL
PRENAGEERHAC EARRpsACast

t @x é/ M% tacgacatagagactactttegactact ccaa
g%%m%é%zl S%GKNDAEF % getacgacalagag gactaclpgegccadgs

cac@(wwmgmwmgwa@w&wcmagmmamg\gmcmgtgraagwactggttc
cIBNELT GRET SR BBeRA o e Renel AP ek bt edorginpecaet
gtg@h@dcﬂttc[c\éégdt@@tgtagﬁ acﬁegbtagigs:bga&agtga@mdtcéééb&c)clggccaagt
3: 2004/ 032868 PCT/ US2003/ 032080
Ca@&%ﬁifﬁ%égqgﬁg?f@@fﬁf%ﬂcgﬁé@%‘faﬁﬁégg'@ﬁi‘@@%wg@%%@%ﬁgé%‘é%“‘ca

ac%ﬁt%? %cctgtgcagcctcaggattcga
gt agat act ggat gaat t gggt ccggcaggct ccagggaaagggct aga

at ggat t ggagaaat t aat ccagat agca
gt acgat aaact at acgccat ct ct aaaggat aaat t cat cat ct ccagagaca

Ligit @hama82qt Aot 81 acct gcaaat ga
gcaaagt gagat ct gaggacacagccctttattact gt gcaagacaaat gggct

act Caa CaccaCt ctcaca
S e o T
gtefc%gﬁ?ﬁ‘@é&fa@ﬁ:@{aﬁ%ﬁﬁéﬁ@&g&%%gcaggccagtctccaaaactccttatctacaaagtttcca

accgattttctggggteccagacaggttcagtggcagtggatcagggacagatticacactcaagatcagcagagtggaggct

gagpatctgggagtttattactgctttcaaggttcacgtgttcctetcacgttcggtgctgggaccaagetggagetgaaacggg
ctgatgctgcaccaactgtatccatcttcccaccatccagtgageagttaacatctggaggtgcectcagtegtgtgceticttgaac
aacttctaccccaaagacatcaatgtcaagtggaagattgatggecagtgaacgacaaaatggegtectgaacagitggactga
tcaggacagcaaagacagcacctacagcatgagcageaccctcacgttgaccaaggacgagtatgaacgacataacageta

tacctgtgaggccactcacaagacatcaacttcacccattgtcaagagcettcaacaggaatgagtgt

Table 11. Monoclonal Antibody 2324 Amino Acid Sequence:

Heavy Chain [variable domain and constant domain 1 (CH1)]; SEQ ID NO: 8:
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at gcct ggt caagggct attt ccct gagccagt gacagt gacct ggaact ct gg
at ccct gt ccagcggt gt gcacaccttccc

w@eo/gizset gcagt ct gacct ct acact ct gagcagct cagt gacRQI/usImad/e32080
cagcacct ggcccagcgagaccgt cacct

e e S L O

DM&WW@@QVF CKITSVOITATYTAT Y Y ARRGYRIHRIAY F

DY O o Va8 KA RBE LA G DT S S G XK EPESEV T

wﬁ@égﬁéﬁ‘é‘ﬁ‘r@?%‘i WTM@@@V‘I@%TWPSQWTCSVAHPASSTTVD
agf cccat caaggt t cagt ggcagt gggt ct gggacagat t att ct ct caccat

KKdHREI8THgRacct gaagat att gccac
ttactattgtcagcagtat aggaagcttccgtacacgttcggaggggggaccaa

L‘@ggg? gﬁ@?ﬁﬁggg Ezggzzgfggggfgagcagt t aacat ct ggaggt gcct

cagt cgt gt gctt ctt gaacaactt ct acccc
DVaEMPaqR SV CIRQA SBHTREFQIFHINGH T YA B W #C.ORKFGQSRIJLEI YK

VS AR E DS CH g Mg AL AR DR YT YRGBy R TRGAG KL

L A R A P KKK IRGSERQNG

VLIS WTBIGES KD S My S STRAIL TRIDE BERANS?B BC AAIT B TATISPIVKSFNRN
Sequence Heavy Chain [variabl e donain and const ant
ECdomai n 1 (CH)]; SEQ ID NG 4:

EVKLL ESGGGLVQ:’GGSL KL SCAASGFDFSRYWWMNW/RQAPGKGLEW GEI N
PDSSTI NYTPSLKDKFI | SRDNAKNTL YLQVSKVRSEDTAL YYCARQVIGYWEQ
DeSdsh ; BESV YPLAPGSAAQTNSW TLGCLV

SSGVHTFPAVLQSDL YTLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKI VPR
[02D0) Li ght Toh &illewirgkaatdrals Naye i@en deposited with the American Type

R TS 5ATHRRYTL SCSASORSNILNAGORKEOETY ) eSSt

(A’E@E?PSRFSGSGSGT DYSLTI SNLEPEDI ATYYCQQYRKLPYTFGGGTKLEI KRA
2 WO 2004/ 032868 PCT/ US2003/ 032080 AAPTV

{fIPPSSEQL TSGGAS NFYP i
Matelifl KDST% NBSTLTLXm%oggm. A@cw\&mmggﬂ% bED¥Wosit

8ATT2kl e 10. Monocl onal228at i body 2324ANME%i ¢ Aci dMay 15,2003
Sequence: Heavy Chain [variable domain and constant
domain 1 (CH)]; SEQID NO 7:

oflif 20! oL gpaagagt clogecet qogat alt gaageeet gagasagectoadh,
Inté%ﬁ&&%%c@ér&%thtdm §losigat Mﬁ%&@%ﬁﬁ?&é}%ﬁ@ﬁ%%%@&ag

ct ggcacacat t t ggt gggat gat
Prcaag\tramdaha Regbtipescth crgla@ﬂga@egwettﬁe?éﬁaffbts esumygangoerceof a

e SRR Do ey T PR PR g drmogisatpat e e e s
avaﬂgﬂ@lﬁgCA’ECChhgﬁ(ﬂﬁﬁeﬁq@gg @&(:Blﬁiggest Treaty, and subject to an agreement
between Rinat Neuroscience Cotp. and ATCC, which assures permanent and unrestricted
availability of the progeny of the culture of the deposit to the public upon issuance of the
pertinent U.S. patent or upon laying open to the public of any U.S. or foreign patent
application, whichever comes first, and assures availability of the progeny to one determined
by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35
USC Section 122 and the Commissioner's rules pursuant thereto (including 37 CFR Section
1.14 with particular reference to 886 OG 638).
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caccact ct cacagt ct cct cagccaaaacaacacccccat cagt ct at ccact
ggcccct gggt gt ggagat acaact ggttc

we@ensest ct gggat gcct ggt caagggcet act t ccct gagt CeQL/USmnE032080
gact t ggaact ct ggat ccct gt ccagcagt

[ozgtﬁgcacac%é £ Cotf%e GO gg&%&%ﬁﬂs GhRGARLAE SABGANST A

act gt cccct €cagcac t ggcc
magaga ot dépai dicgliatic gt Hedost oad«s&ag:do‘dgc ag}ommhc@gi sggﬁﬂzaaa
%@%Ct PG OB Ry i hced ST RO SHRATA Wiena o3k SERL Dime.

AvEiRbigty t&tm?maa@mlwt@ﬁmm&%ga Gagich hegagaheaa
~gcctccatctcttgcagat ct agt cagagcatt
inveptipadn agmmr@gaag@a@ghtagwra@ yadey e trog o 4Rngsgreatiy
accEPJaS&%ﬁﬁﬁ&%p%&H N gtacaaagtttcca
accgattttctggggt cccagacaggttcagt ggcagt ggat cagggacagat t
t cacact caagat cagcagagt ggaggct
[0293pgat ct Ghgagtdoingtviraed gatiftomagoicnsideed giecoffcisiaoghibie

on il P o £ R crep e pat | B dueanreatoya gengie it n

scopk 8§ 3 GbAGGECRPSHIY, inBCtht Abpd8RéCembodiment is intended as a single
aacttct accccaaagacat caat gt caagt ggaagat tt%at ggcagt gaacga
ﬂlu@t&@gyapgmm@@egﬁ & g’@ﬂ‘t"@@%ﬂﬂ @g any constructs that are functionally
eqli:RAPAE %@W&B@Q&Q&Q L@Q&%ﬁa‘rﬂé‘ QGRIT BELGLLARALLIRESRR
ggacgagt at gaacgacat aacagct a
cotisamod gtagenipgios dot decasga dwm[amt}temacmamaguﬂa@gq@m toeaable

R OAT ey ol i <, (e B Ros Pl B R T o e

cors@i&d BMiniRRE tode &fEHE Jditns &ERe E@cf@ﬂu&rauoz&gthm represents.
2004/ 032868 PCT/ US2003/ 032080

Indggq, xma@maiwmmm@@m@wm@mmw

her\éél will become appatent to those skilled in th the foregoing descri t10n and fall
DDDKY YNPSL K%DQ_TI SKDTSRNQVFLKI TSVDTADTAT CARRGY

m@MMﬁﬁ@ﬁ@S@ﬁH@QMAPGC@TTGSSWLGCLVKGYFPESVTVT
VWNSGSL SSSVHTFPALL QSAL YTMSSSVTVPSSTWPSQTVTCSVAHPASSTTVD
KKLEPSGPI STI NP Li ght Chain; SEQ ID NO 10:
DVLMIQTPLSLPVSLGDQASI SCRSSQSI VHSNGNT YLEWYL QKPGQSPKLLI Y
K
VSNRFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYYCFQGSRVPLTFGAGTKL
ELKRADAAPTVSI FPPSSEQL TSGGASVVCFLNNFYPKDI NVKVKI DGSERONG
VLNSWIDQDSKDSTYSMSSTL TLTKDEYERHNSYTCEATHKTSTSPI VKSFNRN
EC Deposit of Biological Material [0210] The foll ow ng
mat eri al s have been deposited with the Anerican Type
Culture Col |l ection, 10801 University Boul evard,
Manassas, Virginia 20110-2209, USA
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(ATCC): Material Antibody No. ATCC Accession No. Date
of Deposit 8Al.2Al1 2286 PTA-5199 May 15, 2003 [0211]
wabiog/oshsposit was made under the provi sions of P@1ES2003/032080
Budapest Treaty on the International Recognition of
the Peposit of M croorganisms for the Purpose of
W}Batent rocedure and the Regul ati ons thereunder
(Budapest Treaty). This assures mai ntenance of a
viable culture of the deposit for 30 years fromthe

date of ,deposit, T deposit. will be.made, .available .
L by Areei i teptied ALRERGT dardbeanmilie Srulifring o subject
an SRR anfoRnBeY ASaeaARMtical REefpEEHoR diabrisNBLAOSRIbOAE that binds

Corp. and ATCC, which assures permanent and

prefierertiallyite rmino anids %4 o Af-opeptide (SECHEhY o)) ande
cul ture of eposit to the public upon issuance of
ph%rﬁlgceuﬁlé?%cﬁ%?b%?%%%%atent or upon laying open to the
public of any U S. or foreign patent application,
2. whi Thewethodafetaihi I, sthereiinthe asshodyiadsgirbfatrintinlly toodn dplitepe
progeny to one, determ nhe by the U.S. Conm ssioner of
thapyicBies 2 aﬂda%%wﬂ%&% t\af‘exémoipﬁp%@ SEL I §O:T)
according to 35 USC Section 122 and the

3. COMTh8 e or21ditl 185 D WhHaNhe aREBSEyUeh RET mbmgg&ﬁcam
CFR Section 1.14 with particular reference to 836 OG

cro@$&activity Wth 2047 OBLBBS:; PEMIdgS2003/ 032080 [ 02121 The
assi gnee of the present application has agreed that if

02 SRR 0 SR Pt a0

40 Feptidé (SEMED N(ve) wixhah iaffistyvdflabolne200mdMpt leys.r epl aced on
notification with another of the sane. Availability

f the d ited terial i t tob ! .
5. 1 c RS LA AET e "PRE T (5 an (B TPId BT EPERDIngn Abr-o
pe}BttH% (SE%RSN@F BYiadat R8Ty bPShoat| ReE bt ¥sOf any

govern In” accordance wwth its patent |aws. [02131

The foregoing witten specification is considered to
6. be it Miethagdmif claameh athieesin badiab fiagment dfithe srgibady binds APi.

pefisER R DM b R FeRbE 28 R eposi ced.

since the deposited enbodinment is intended as a single

7.1 1| Oht hthddrofelaimey, ivereihpdab Sra@iehi o tharaeitodp Binds & B, 4o
an&g constructs that are functionally = equivalent are
pepiide{ SHQIRENOcpeitivan affiniy phakont { ) orlses- deposi t  of

material herein does not constitute an adm ssion that

g. theye 'Efe'ilﬁﬂ cﬁ%ﬁﬁﬁﬂ PRl ek %h{i‘bd‘d?r%ﬁip@ﬁgvélﬁ iﬂlﬁ‘lﬁ%ﬁ%’cﬁﬁ§of a
to enable the practice of any aspect of the
mdnovienaliantibodynaimyetisig anieo bed sequedes ofti@ &P NOiat andsd fot AP0

to, b rued as limting the scope of the clains
pe?t&fiet(ﬁg(égg@bf c illustrations that it represents.

I ndeed, various nodifications of the invention in
9. addiTht gethdd dleesd 1S hdereiihe aHESsdy B to the same epitope to which

a monoclonal antibody comprising amino acid sequence of SEQ ID NO: 4 and 6 binds.
10.  The method of claim 1,"wherein the antibody is monoclonal antibody.
11.  The method of claim 1, wherein the antibody is a humanized antibody.

12.  The method of claim 1, wherein the antibody is a human antibody.
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herein will becone apparent to those skilled in the
art fromthe foregoing description and fall wthin

wo bw4msspe of the appended clains. 75 WO 2004/ PGRBSR03/032080
PCT/ US2003/ 032080 What is clained is: 1. A nethod for

13.r eaA infghodl afireppressig HivAREOf BANId Slhatks A&t é‘cﬁhﬁﬁmg
tqQ a sub{ ect . an effective anount of a pharnmaceuti cal

ACTPRIBEERE foorsublshi ieRtyeamaunt ?%@lwmmn@ﬁl Aersposition

ek 0 tide

¢ ( @éﬁ?%ﬂkﬁ?\%@an@ bgﬂi's %g?%}é@ 1é1§0 e@% éé@ cngI’e[fr“?ePep“de

(SEQ IThNOnBtdnda pdianndmumalacompmbm daniehe anti body bi nds
preferentially to an epitope that includes am no aci d

9 d/ or. 40 of the A eptide (SEQID NO 1

"? eaﬂEt‘H%tB"‘g?P@f“&? ﬁ% %Fel%t evd%é‘k%%h‘gmﬁép@fﬁrwﬁ@ay tQaeepitope
thtQhcle@Unfih@Rdif | y BA}E’ 2 and

A( 3c143 pept i del 32.%8&/%@%8%%38%2%5 fc):éﬁgmréh(%é r(()eijli' t he

Fab fragmsnt of the antibody binds to A(31_ 40
I5peptThgangtioptyd gaingol 3 whereim thgrantibgdyndaey nof shetwosignifiednt nidss-

T tho claim1, wherein the Fab
%ﬁ‘gléﬁe%ﬁtth‘éo‘?’“‘f Kﬁ“k}’oa%%i nds A 31-40 peptide (SEQ
IDNO1) with an afflnlty of about 1 nMor less. 6.

16The Thetrhabod6f diai 18, vhevdietheiRabtthgnicabof thagmestidy Binds AE A B, .
antib A01-40 etlde(SE ID NO 1) with an

40 a?mdﬁ?%eﬁbr@@&wm 46fiby o abeut 20D nMis Tesst hod of
claim 2, wherein the Fab fragnent of the anti body

17bi n %e@ﬂe?ﬂ&'cpof faRt 17 %vh(axg%mhte @at}@a%)ngm éiﬂh?@ntﬁ;of& By ABi.a0

of about nM or | ess .
pepiider (SER im@(hmwmdlyaﬁ'mdabmw&lwlonhzlsbl ts bindi ng of

a nonocl onal antibody conprising am no acid sequence

of ti SEQ I D, .
1870, Ao ngthdide it Bk kA8 saRRBholind Rany bingagh b1
pemdeotsEQolu RO: bawieh apaffians of Sbodd ot nMBore&ROC! Onal
anti body conprising amno acid sequence of SEQ ID NO
nds 10., The method of claim|l, " wherein the
Saant 1B6RFHE SHSHIB Bntheisht e G Fagmentmidheentihody bids AB, o

peﬁtic@wSEé} Iwmér@'\mtﬁ ﬁ?afﬁmtiigp%%ou'ﬁ n® b E@{” zed anti body.

The net hod of claim reint eantlbodylsa
human anti bootly 76 WD 2004/ 032868 PCT/ US2003/ 032080
2013, The methndofslaimugpbersinthe autibralyicompefitiwy inbitdts binding of

a npdn%gf&ggl a{nﬂbgldyS gokr)lllper?sﬁngco (r)lagild sgquence of SEQID NO: 4 and 6to
ABi.40 peptide (SEQ ID NO:1).

21. The method of claim 13, wherein the antibody binds to the same epitope to
which a monoclonal antibody comprising amino acid sequence of SEQID NO: 4 and 6

binds.
22.  The method of claim 13, wherein the antibody is monoclonal antibody.
23. The method of claim 13, wherein the antibody is a humanized antibody.

24.  The method of claim 13, wherein the antibody is a human antibody.
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adm nistering to a subject an effective anount of a
phar maceuti cal conposition conprising an anti body
wo bat/okasegls preferentially to am no aci ds 28- 4BCD11S2003/032080
APl -40 peptide (SEQ ID NO 1) and a pharnmaceuti cal
acc caryier T | .ai .
25 oot O i S ey e M LREpRhuf 8 {iheprain of the
sutggutt ope that includes amno acid 39 and/or 40 of the
AP1-40 peptide (SEQ ID NG 1). 15. The nethod of claim
13, wherein_the antibody does .not show significant, .
260y odameihadef liegmlg}g Y Ioichniequss i Aquiieal Foiy IS8 adgnistegng to
Jhect TR Redive fanfoudl dPalpharmiMeetifialedntiRsitieR cbhpsikin Atibod
alSttﬂe ant | bohy bi nds tag‘)ﬁhA(Bl- 48 pepti de .(SE% gI]%1I\IO 11) o
thatvbinds prefeaéritiatlyt tp aofin@baids 2880 of MBoxo peptide (SEQ IIFANO:1) and a
net hod. of claim 13,. wherein the Fab fragnent of the
PhalFeFBiSg BETRICIREATG  pept i de ( SEQ | DNO 1) with an
affinity of about 1 nMor less. 18. The nethod of
27C| arhe AkthoddECRiim 26hehéfh the agifyal baidstphee@ntialBo@Yan epitope
bi nds A(31-40 peptide (SEQID NO 1) with an affinity
thapinchidesempoacidvi and/as K, of thie Afhe PaREdISES RN b} 14,
wherein the Fab fragnment of the antibody binds A(31-40
pepti . . L ¢ _ )
2P AN Sl Bl
reaatitityowilly ABonyeeidi AR e byptidehi bi ts bi nding of a
nonocl onal anti body conprising am no acid sequence of

SE D ) 4 d t 31- ti SEOQ 1 D 1),
29-21.QT E‘%ﬁ?@rﬁ’é glagp gér ‘%PFﬁé‘(f‘é%e %ﬂo% Frggfﬂle‘%f?é (‘}éFrﬂ%‘bBQHX/I\QB%%@sABI-
10 PePtilOESERIB NEP § KRR ah AffinMy FAbaut OGN 8PREs. ant i body

conprising amno acid sequence of SEQID NO 4 and 6

bi nds. 22. The method of claim 13, wherein the
30.ant Tbempthod ofslein 26nwhergi the §aly fragment of e antibpdibiss ABi4o

[ Kej. ' [ ni zed
peék@i(ggéép Mggl.)gﬁlﬂlegnnmg ]ﬁg%b{g?o%glf gm&@g%er ein the
anti body is a human anti body. 77 WD 2004/ 032868
31 PCTTUS220d@E 280 26 2&heréimetherEtlh frdgroéntaif shemantiBodywiade AR 40

t he | oid plaqgues gre. in.the in of the subject.
pepsgle GBS P ey Brgroat dDBrtkeiiedn o suby eci
conprising adm nistering to a subject an effective
322MYRE nthod B RRIABTeWhéER the PAD ﬁﬁ%ﬁaélﬂ bf N bV BinddA B .40
antibody that b ndsﬁpreferentlw to am no acids
peBleASEQFIDARQ A1) vpdhyan aféinitseitont NaM 9r lassd a
phar maceuti cal acceptable carrier.
33.  The method of claim 26, wherein the antibody competitively inhibits binding of
a monoclonal antibody comprising amino acid sequence of SEQ ID NO: 4 and 6 to

APBi40 peptide (SEQ ID NO:1).

34.  The method of claim 26, wherein the antibody binds to the same epitope to
which a monoclonal antibody comprising amino acid sequence of SEQ ID NO: 4 and 6

binds.
35.  The method of claim 26, wherein the antibody is monoclonal antibody.

36.  The method of claim 26, wherein the antibody is a humanized antibody.
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27. The nethod of claim 26, wherein the anti body binds
preferentially to an epitope that includes amno acid
w@0an08k8es 40 of the A(31_40 peptide (SEQ | D Nex1/yS2088032080

The nethod of claim 26, wherein the anti body does not

sho Lo i . GY-0S Rz L\l V! - and AP
373 gl lod It lm AL Reech FRE LAY b hlnM et o
Fab fragnment of the antibody binds to A(31_ 40
38 pepilhd ereflBE@flcRihi@6] heieirhthammytdid plagyesaire abthabradof thiv
ar less. 30. The nethod of claim 26, wherein the Fab
sufifdyent of the antibody bi nds AP140 peptide (SEQ ID
NO 1) with an affinity of about 1 nMor less. 31. The

391met Rogedbd of ad1EYiRE deWiepiRént of hydmpond dsegyimed wath AlBgeimer's
ant i body bi nds@AP%m pepti de (gySEQ IDNO 1) wth an

disgiseiin p sybjedt camptising @dmiNstering ©dhe subject am affegtive gaopt of a

1.2 L] : f : i :
o BRC B ol AR o i e R Y o
acidb080 bf P, @y pdpeds (S ID N@: 1 neridw phadinacdudiicaih adBeptable carrier.

wherein the anti body conpetitively inhibits binding of

1055 "SROMABRT PG BES P SRR BT SR A R Epiope
thagflnch;r?ag aftRIRA 9 arkd/ G 4D c\ifh@hec )ﬁ’ﬁg{ﬁieﬁti&é‘@ imh Resly). bi nds

o the sane epitope to [ nmonocl onal anti body
conprising am no acid sequence of SEQ ID NO 4 and 6
41bi nde neshodtHslamt39owheteircthgantilaly dekenetishowtségnificant cross-

aptibo IS np onal .anti body. 36. The nethod of
rea&ﬁ%’it%w%élﬁﬁ%@gllp‘%b‘rﬁ@e%ﬁ{%r body is a humani zed
anti body. 78 WD 2004/032868 PCT/ US2003/ 032080 37.
42 The Tive iediebdast ctdimi 39, dberenbe EFab fiafdemrdfitioghtibody Binds to AB;.
human anti body. 38. T:;Ef nmet h%g of claim 26, wherein
40 PepEda (RHQ IR Nﬁ{:é}qw&baa ity QfiRow 200MMer g8 subj ect .
39. A nethod of delaying devel opnment of a synptom
4335 S 96k HBtbdBfichif! N GhBRIn the tpﬁb $88%End I tie AMIBOEF binds AB) 40

conprising admnistering to e subject an effective
peptideu(REQAD NO: hhvdthharcatinity af alwutp@d of less. conpri si ng an
anti body that binds preferentially to amino acids

4420 e Rleatodiol B0, Weleli s b Brbehbog G thibody binds ABLo

pepticd (SEQAD MOeneaiith adaffiaity bbashat ROMaNI ginedserentially to
an epitope that includes am no acid 39 and/or 40 of
the A(31 40 peptide (SEQ 1D NO 1). 41. The nethod of

45¢| ailhe 3uThogkrd ckaing 400 whessin e b Hasmentaf thgpsibody binds ABi4o

peptid S EQAHMWOCT) St an affinity of about 1 nM or less.

46.  The method of claim 39, wherein the antibody competitively inhibits binding of
a monoclonal antibody comprising amino acid sequence of SEQ ID NO: 4 and 6 to
AP0 peptide (SEQ ID NO:1).

47.  The method of claim 39, wherein the antibody binds to the same epitope to
which a monoclonal antibody comprising amino acid sequence of SEQ ID NO: 4 and 6

binds.

48.  The method of claim 39, wherein the antibody is monoclonal antibody.
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reactivity with A131-42 and A131-43 peptide. 42. The

nmet hod of claim 39, wherein the Fab fragnent of the
w@edoiosasys bi nds to AL31 40 peptide (SEQ | D NexyS2m03/682080

an affinity of about 200 nMor |less. 43. The nethod of

cl ai i : an j

495 nddt RAOUE R 7 BnCRRBE AR (b 2 Al
of about 1 nMor less. 44. The nmethod of clai m 40,

50mh e The methpel FEabnitr3Qgwheteinthe ahibadytis bbdypab apichodapPl - 40
peptide (SEQ ID NO 1) with an affinity of about 200 nM
or less. 45. The nmethod of claim40, wherein the Fab
fragnent of the antibody binds A(3140 peptide (SEQ ID
NO 1) with an affinity of about 1 nMor |ess. 46. The
met hod of claim 39, wherein the antibody conpetitively
i nhibits binding of a nonoclonal antibody conpri sing
am no acid sequence of SEQID NO 4 and 6 to AP1-40
peptide (SEQ ID NO 1). 47. The nethod of claim 39,
wherein the anti body binds to the sanme epitope to
whi ch a nonocl onal anti body conprising am no acid
sequence of SEQ ID NO 4 and 6 binds. 48. The nethod
of claim 39, wherein the antibody is nonocl ona
anti body. 79 WO 2004/ 032868 PCT/ US2003/ 032080 49.
The nmet hod of claim 39, wherein the anti body is a
humani zed anti body. 50. The method of claim 39,
wherein the anti body is a human anti body. 80
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