;| }~e3e \ 6. T J PREVENTI ON AND TREATMENT OF AMYLO DOGE
CROSS— REFERENCES TO RELATED APPLI CATI ONS This application is gﬂmumymmmum
in part of USSN 09/322,289, filed May 28, 1999, which is incorpora
reference inits entirety for all purposes. TECHNI CAL Fl ELD The i n7®M8} on
resides in the technical fields of imunology and nedici ne. 10 BACKGROUND
OF THE | NVENTI ON Al zhei ner's disease (AD) is a progressive di sgmwwwmm“|“‘”|\”“‘
resulting in senile denentia. See generally Sel koe, TINS 16, 4

(1993); Hardy et al., WD 92/13069; Sel koe) J. Neuropathol. Exp. Neu§sdiso 53)
438- 447 (1994)pREMENTRIN HNEE ﬂ?ﬁéé 8‘9‘5?5’ Gpres et al.

Nat ure 373, 5)53 (1995) .. ggrnogg?b spea ﬁEI ng, the dﬂgégg\g fa S Into two
categories: |late onset, Whl ch occurs in old age (65 + years) and early
onset, which devel opg, , between 35 and
60 years. In both t pes of |sea§% @tér@%%@ﬁ?gy I'S t e sanme but the
abnormd@l i ties tend This épplipation lmtw@nmw@%ﬁ&%%ﬁﬁ@é&%y nni ng at
an earlieryga Is I Y/ 20. two types of
ot ons | 8% f2o v R EARfulely TORleRE il SRl lo Rl BB U2 o1 o, o

pl aques are areas of disorgani zed neuropll up to 150 uric across with
extracel lul ar anyl oi d deposits ﬁgrﬁ DVI sible by mcroscopic

anal ysis of sections of brain tlssue uarofirbrillary tangles are

i ntracel | ul ar deposThednehtion rsid¢siib thededaivaldicdsad immunglogt and medizivei st i ng- of
two fijpaments tw sted about each other in pairs. 25 The princi pal
constituent of the plaques is a peptide termed A(i or ~3 anyloid peptide.
A(3 peptide is an interndBACKGBOEMND OF BIE MVENTION aci ds of a precursor
protein ternmed anyl C ) ] akions W|th|n
the APP protein hav'gfzgé@IrélIesc({cil)s%’?"%I(Apzast vﬁsrf’ﬁrgéﬁgdbsfég\é%é@nggﬂ I% eimer's

di sease. Sewpntia, §Fee gaBoyaile Sefkoea MINS Naﬂ@&-éOSB(AQQB)JHar)Iy ¢tBOWO 92/H0682 Tl ~ to

ool § oL " BeikoCP N GharkB BTl o128, oDEUNT Go9BTutt cbuty iGRe 1131885 ) L e
1~ td%hé‘ﬁ?f[@l%hﬁﬁ@)tsetM,LW@weé% éBS (19&&) LBreaCKBeswalﬂng.ﬂldﬁi&a{eJtEM) (a doubl e
mut ation ghandd Eh@elfloﬁés" wﬁ§8&emgpgge&em&Qggi\@@@g@ag%faﬁé%r dpug! nes9s) . Such

nmutations are t t to cause el ner I'sea I nc ease’d or altered

processi ngvhigh %F’@Oﬂsdﬂeﬂbsfor?)@ senilg peniqdy i.e., batwren39iand 6@ yearsPin bethitypss eased
amount s -ofof Biséasé %afh@fo@}' ?kftheASainc(Hut fhe abn%ﬁght%g tena Wbd%ﬁ&re%g\)erc aﬁx'é{Ut ations in

ot her genes, such as the presenil |n genes, PS1 2, are thought
i ndi rect | y¥desPEad !@eﬁseﬁbm Fhgp eFliorppe.t Bhegbmffeaﬁ @W@P@%ﬁ‘s‘é’c?%ﬂﬁﬁu nts of

| ong f20r mké &p éﬁ&ﬁesﬁﬁﬁ ththe ﬂ_rlamsse%ﬁe pllqtﬁg ahd ﬂc%%)b}xllm&r hegsOBafEvati ons

i ndi cate that A[3) and 5 partlcu arly its long f I's a causative el enent
ir1 Al zheiPHghesgrefiress aE disorganiaed Rawppil W@QQPSH@SFOSE sxteseligriamyiaid at i on of

honmeopat higepdiR$ A Weenter visible by microscopic analysis of sections of brain tissue.

Neurofibrillary tangles are intracellular deposits of microtubule associated tau protein

consisting of two filaments twisted about each other in pairs.

25 The principal constituent of the plaques is a peptide termed AB or - -
amyloid peptide. AP peptide is an internal fragme.nt of 39-43 amino acids of a precursor
protein termed amyloid precursor protein (APP). Several rriutations within the APP

- protein have been correlated with the presence of Alzheimer's disease. See, e.g., Goate et
al., Nature 349, 704) (1991) (valine’'” to isoleucine); Chartier Harlan et al. Nature 353,

30 . 844 (1991)) (valine”"” to glycine); Murrell et al., Science 254, 97 (1991) (valine” to

phenylalanine); Mullan et al., Nature Genet. 1, 345 (1992) (a double mutation changing

596

lysine®*-methionine®* to asparagine®®-leucine ). Such mutations are thought to cause

Alzheimer's disease by increased or altered processing of APP to AB, particularly



(less than or equal to 10'2 ng/day) of A(3 to patients with preestablished
AD. In a typical human with about S liters of plasma, even the upper limt
of this dosage woul d be expected to generate a concentration of no nore
than 2 pg/m . The normal concentration 10 of A(3 in human plasma is
typically in.the range of 50-200 pg/m (Seubert et al., Nature 3S9, 325-327
(1992)). Because EP S26, S11's proposed dosage woul d barely alter the |evel
of endogen 1 i e S reconmend
use of an gégﬁg%‘%tgfkgf;kgﬁc%%‘gs anﬁlqgel?nggi gAis(leh%Eg%qubcfe that any:

t her apeut i ApbeiapiMbutathenslifl othesgenés, suth aﬁhe@fﬁ@hﬁmtemi IPS1RAERST ) hrel NVENtion is

directed inter, alj. at men zheimer' s and ot
any! oi dogeﬂ'i *a?lédé'&%tiymﬁfﬁ@rﬂcmswﬁmw ginerateigoreased agpunss 8‘“‘8 fomm ant i body

to certaina Pr(séecm&ry wmnmm(@wn ameéaﬁatvaﬁﬁh@l%dx&wmtwﬂomthat generate
a beneficial i mune res%onselnt atient. The invention thus fulfills a

| ongst andi Ryticwlaly ifsdeng 108pip 8 GUsHive glgmeptingAdzheimars diseasag or amel i orati ng
the neuropat hol ogy apgvichikl ¥3526391,p Qﬂ)l S&g&hﬁﬁ%ﬁ%&?&@;?g&g@w ment

associated with Al zhei ner’ ,S di sease€. [1cation.is

VWD99/ 27944(lessthap@r papabionldi” raiday) B tou@ﬁentssmtber?eemwhefdumdln@awnajer 2,

| 997, USS I SSN 09/ 2 430, flled
Novenber %méquggi aqoégtc l{gkseo\%ﬁﬁ%hi’lcggq%%ggp%{)lﬁa %ft s ‘§°sa er egdcbe inits
entirety fompeeédtopengatsason@BrSidvVioNRYmGre thad2 ﬁbﬁl h?HBﬂoMMAoauralthnone

aspect ,oth n [ QVi des aods of i r treat a di sease
assocu"la edgf\‘/\‘}@f{ﬁ“ﬁmﬁgl% ISt %llnenp'lemc E?(i ﬁg ‘3?%”01?""‘5‘813{3‘? é’%f Such
di seases 33)59 B23- BE:Ve(lNZ)thdmutseEPdrzsénsebroﬂxwdcsaggmdﬂwbﬁelaﬁder&mgm tive.
i mpai r ment

h her ch f
oty i o R b M0 o pgnedof =15 ©

~ adni ni st erm@;mteisf&hdhtﬁlﬁoﬂmﬁme itskerAdlingiMuisibctiiatlaipiheapatic bsesit | y binds to
a conponent q nluanyl oi d deposit to the patient. Such nmethods are

particul ar "§"9™WWsef ul for preventing or treating Al zheimer's disease in
human p&iti ents. SOn'ByrﬁbhthadsheEpﬂésaﬁﬂim&dmmiisﬂtredt&m‘gteﬂﬂliﬁfoftﬁﬁﬁﬂeﬂﬁ)fdosage of an
anti body t bi nds t Sone thods entail ,adm pistering an effective
dosage of ﬁ}’%{ﬁ’ﬁs{%‘af Q‘%’ylg’gﬁl@%‘i"f"l (A I ’é“sfrﬁt‘%’rf’fe%‘igf’}?ﬁ@"ﬁﬁﬁhph resi dues

|-10 of A(ahtibbdy 6 certainEitepelSwithiNAp 81 phiRAVunaBohaitie that gienfsat 0 5 an
epi t ope Wthlfg‘i residues | -6 of A(i. |ln sonme nethaods the ant i body

speci fi cal Ppeligl fampge wespanss in dhepal] ”cthfrhe inyention dws fullisg lopgstanding negsine

met hods, tfoeﬂﬁﬁhdﬂ@d&guﬁmk ﬁﬂeﬁe’ﬂhhﬂo@xﬂk@ﬁraﬁﬂ% ﬁ)@n@iﬂbﬁi@lﬂﬂo izhBiRsdrfsi dues | -7
of A-3 onme net hods,.the anti bod vﬁ@ﬁé ically. bin to an epi t ope
t

wi t hi n?¢ es‘? %ﬁ'é‘%’thé”?%‘f”%’(“?a“f'ﬁm%%‘a E’E’ﬁ%r‘°‘a‘i’|‘FF1“’t'it:)dy specifically
bi nds to an epl topeThistabplftaﬂ’@ﬁbel&bﬁitﬂu-WOM/ZM3 filedNo@ibe30, 19gks, the

ant i body ) of A~i. In
sone net hi@% ?(g t%bfégﬁgjefﬁ %558 @Q’QW&%@ %n&cflg? Gng?sré’éd Nt er ni nal
resi due of USSH 09/201,430pfled dlokenisr 30,1098 Rb¢Hxsfoyhid i itRofporattd bepéferep@ Wi t hi n
resi dues %néex%qrt for 3 wherein residue 1 and/or residue 7 of Ap is
aspartic aci Bs r?epﬂ%ﬁoﬁgds the anti body specifically binds to A-3
pepti d& wi thout binding to ful - ength amyl oi d precursor protein (APP). In
sone nethods, the isotype of 15 the antibody is human IgG@. In sone

nmet hods, the antibody binds to an anyl oid deposit in the patient and

i nduces a clearing respBﬂMMﬁagﬁabﬁgmﬁﬁbAH@DdNN’EdHﬂ)ONit For exanpl e, such
a clearing responsep can be e&%ect ed § msdl at ed ghagocyt 0si s.
The nmethods can be USEH2HCH H“’ﬁ'étif’ C‘B’ Pentipg OrtisAIg o

currently cﬁd&mMaﬁsgcﬁtﬁ&mmrmynﬁd &Bp&ﬁﬁ%ﬁABTﬂﬁ)eQﬁ’dm BOpatie Quéhdises met hods
' i meric or nonhuman anti pbody and can be

can be, a
nonocl nal’ncgﬂdgpﬁ%BP?FrF seasien QWS SYRGFQRRAAN cogitivempRIBRSAL Shelakpgard from a

hunman Imnbm:lﬁ'@\dth\M‘ Mth&(t%ﬂﬂ%ﬂal-a@@nstrcﬁ A4 bi nfcaliseRR. KbSe RRlHogNt to be
treated w Q’gaml In sqonme nmet hgods, the a |bodg is admnistered with a
q

phar maceut® PgIMvealgnipdladgunigerisigaap sifectiye ﬂ@%e EfﬂﬁﬁéQ dydhat spegifiselle et hods,
anti body ibsnda € dbnffoRER 8f & anfyloid deposit to the patient. Such methods are particularly




dosage of 0.0001 to 100 ng/ kg, preferably, at least 1 ng/kg body wei ght
anti body. In sone nethods, the antibody is admnistered in nmultiple dosages
over a prolonged period, for exanple, of at |east six nonths. In sone

met hods, the antibody is admi nistered as a sustained rel ease conposition.
The anti body can be adm nistered, for exanple, 30 intraperitoneally,

oral ly) subcutaneously, intracranially, intranuscularly, topically,

i nt ranasal [ I ] ' . i ' o
am i ot or SHAREorsYERUERSHSlibe AhROMR (LI o BBl SBfndocs |
ant i body ckmaihadndnisteringem éffective dbkagze pb bty mibbdyothatdindsso Af. Sbrexmethsdsed t o

produce the aptj hody.chain.in the: patient. i onal, h ol ynucl eot i de

P oodes hotl st et dre psambiye SPrcly bdePiol T de To ©°
expressed gitops Fithia esidues NEQYFAPNIH dohhetlfdds théaritiBody iPedifdall@ Binds fon SOMe

met hods, the patient is nonitored for l.evel of adm nistered antibody in the

bl ood of t AecRiaps witkin rasidues Lhh of ABr Insomsarethadrethe aibpdy pecifsaly binds tret hods
of prevent|ng. ' _di S ' j 1. j jts of A-~i
'n {he. br art hipbe ki iiseAt- SoF AR5 F: ARpaRi e o YL ARGIGSRAZI 2 D'
Al zhei mer' an ehitopasithin residogsd -2 of A d in semomethodpniht iamébodyrgecificalytbindsuch :
nmet hods entail adm njsterjn a nts of or anal, thereqf eliciting
an innunogE’rﬁ"c?W%ﬁBﬁ%“é@ﬁ?ﬁ%%OggEt&\W%ﬁ%&ﬁm‘ﬁ&ﬁ“ﬁ’ﬁ@ﬁﬁe met hods 10
entai | adnmbpiisbah epitbpt WitRinRahidiRE 1 -3307 AP, 18 Sdrhe/ReHloEads atibody AREIBARL | de
conprising an Nterninal segment of at | east residues 1-5 o}fl A(3) the first
resi dué0 of bindstoignepitppe withinresidiies 414 of & dinsowe methedy Hie. appikgsly ibinds tagver ei n t he
pol ypepti dg..j . e i . t ~ nt ai.l
B i ot or hisPe ehifefl ah PN AR ITIARITER. 18t Ve DA ET M i ng
an N-term tozn epitgpesvithinoksidues of 1410 of Af mhadeinregiduenti ang/oatesides? dfief is5 1- 3 of
A(i and endi ng at. residues 7-11 of . . S0 f hods, entail adm ni stering
to a: pati Esil?f“%&ﬁc’%f ‘?’ée'f“r‘9&“@8@&'&@8%@&?%&%‘%@? toiﬁfg?fé’gge ﬂﬁ’quhnunogen.i c
response agiading to fan-ldNgiheiiyildia bres@rgsrprdteia {APP)3) Inlsbfie fRGGEY) thehRgipsof ng at
~residu 1-@ of ., A(3, glnd ergg‘jgng at residues 7-11 of A(i w thout inducing an
immnoS%ni eptibodyishuman]etd “an epitope within residues 12-43 of A343. 20
I n sone.-of the abovin seichndbodstheadibbéy Bihdsxb as egplhldepdsitAn theipatidnt nked at

its Cterm nus.to a.heterol ogous. eptide. Ln.some of the above nethods,
the Nt er i Rl EBREE b sy R RO Roog ! FFTREmRlS 8 Nt or o1 ogous
pol ypept i deearing respomse cin HeleffectbdbbeFoetdpomtsnediaked phagoeytosinal  segnent of A~3 i s
linked at its N and t er mh Ni Ay nd secaond 0l .QQQaus '

pol ypeptides. In so&%’?ﬁ] e '8 gvgeedﬁé:bﬂéﬁss)ﬁmﬁﬂrgaﬁrggéq%re?"r#nasiz segment of
‘A~ 1520 i nkewntdt shotving Nymptoms nfidis¢ase. a Thedribodyogedi spc mptbpdsicaiebe @nd at its
C-term nus S addl ki f termnal segnment. In
sonme of th}é&"a?lat[)‘g’f‘/uenl aﬁ%ﬁgﬁi@% ne %g%ntgk 'gfnlﬁ é%g&mggﬁélgg%]%o&gbngﬂn t hereby a

B-cel | respiyrdanahdabsorsd methedshthe antitody isgeepared tiroml ahgmamemofunizidwilbape :
met hods, the..pol tide~further .c ises .at..l east, one additional copy of
the N-ternft ‘a{?""s"é%ﬁ@%‘%’g’ aﬂ%g‘(%he agen ﬁéet%%\c}é“weatnﬁ%%g) the 30 pol ypeptide
conpri ses from N-t elrsomesnetlwde-theantibodysiy adrhigisterddorith aptarsegutieal of A~3, a
plural by . | L I ' . N-term pal . an

het er o?%go%jénegrgnﬂr\%ﬂagrgiﬁamgfgpéo@é) gréé?\é' %Isﬂmé g’ﬁg? OC?)%I a?ta’gggﬁ%rgmﬁrsé%ﬁ&o%g, t he
N-t er mi nal dosaggof A00@and DG tng/kgf praferably7 at least bmgikgdbdy weightmotisodydnhods, the

of at | oasE R TRIRHBAE, el A RRIEO TR GRE s leel LT (7T

fragment clomprinplesofiaplessy sikGnanthst lysconesmethodspthd amtibodisisfadministered aslar agnent s

are typically. admnistered.at .greater, than 10.m crograns per dose per
patient. ISHStSfB?ér%CWSHE?SWWe ﬁ?&%ﬁ?@ﬂ{' cantg aéﬁ“ﬁﬂ’ﬂ'frgﬁg?teeéarﬂﬁf’h an adj uvant

t hat - e3thanioespetitoacallpyatally, subsmamesesly, dntrdeeni(lP, ipegrhuschdarly] fopicallly,uvant and
fragment can be.adm nistered iri either order or together as a conposition.
The adj uvaf a"@%?HyBEI,“E?%?PC’T "exanpl e, al umi num hydr oxi de, al uni num
phosphate, MPL~; (QQnddme Siethiods, cheld)ibady is adminiplesddykdalnistbrimgad) uvant . The

i nvention further..provides pharnaceutjcal. coppositians ¢ rising fragments
of A or TsPuResgBReReuE APRT R e LT BRissh ER oS BPRACRE ep Lopes
of A~3, such as descri bed above, and an adjuvant. The invention also

provi des 15 pharnaceutical conpositionds conprising any of the antibodies
descri bed above and a:'~ pharmaceutically acceptable earner. In another
aspect, the invention provides nethods of screening an anti body for

activity in treating a disease associated with deposits of A(3 in the brain

of a patient



(e.g., Alzheinmer's disease). Such nethods entail contacting the antibody
with a 20 pol ypeptide conprising at |east five contiguous am no acids of an
N-term nal segment of Ap beginning at a residue between 1 and 3 of A(3, the
pol ypeptide being free of a C term nal segnent of A(3. One then determ nes
whet her the antibody specifically binds to the polypeptide, specific

bi ndi ng providing an indication that the antibody has activity in treating
the disease. . . 25 In another aspect, the invention provides nethods. of

SCr eeni NQyassadiol praiiYe the bntiolly ¥hdi in the. fatRAL. lﬂwxoﬁﬂlyathhlpgﬁﬂuc@ébﬁdcl at ed
bi ol ogi cal " entity. Such nethods entail ﬁ\mbl gettugéf;antl en- associ at ed

bi ol 6gi c&hcadag hqayy addizhhehains of g aytibady: FRPTES eéir Png Fc

recept or rddﬁc@thgﬁgi'vyﬁﬁd HgHe YR thePatit M e It GRsihals 3RE patiesds bi ol ogi cal
entity rémaining in the nmediumis_then noni %?Pﬁ‘g A reduction in the anount

of the amdnijersd levebééf'?é@if&%‘?,fédﬁ?w&jl"c‘h?b]@ ¢ PPt at es the antibody has

clearisng activity ﬁggétﬂélasﬁéae {1R1Nh{80n BRoRE: ALBEUsIFpeRaitiglor @8dtingY. The
antigen can be provi as a tissue sanple or in isolated form For

exanpl e, adissasgrassogieted with atlojd dapositscpTad in the bsajp of patisph EOf%mpiﬂn@ebr ain of.
an- Al zhei di S i RAp i einmer's

pat hol og m%hc’d% %?ig@g%&s‘g%p rgér sgdlal nst vﬂmcﬂgg%{al \égglg%gs%t?gn be tested
for cl earimpgrmaeit.i SMchynettrmdk emdail armmnfsteungﬁtmmfsﬂe&mlaedpgaﬁhumﬂ y infected
ti ssue sanpl.es, tissue sanples, congrl Si ng I nfl ampat cbryscel | s ﬁponrral i gnant
abnor mal SHSINE &} MRRYICECH; FeRRODE AgaLD ‘rFﬁf'%'E REIRST Ws %’1’6?1’8?%

ext r agel |enlafadRistdrifg tPa palieaalREtIVRHOERE ofa bxﬂypdpﬂﬁd’ﬂommmsmg aniNdes met’hods
of detecting an anyl gi d deposit in ? 8 ? {}ﬁ%hod tail

admi ni st dePRp! semepte! ghleastirsidyss Lipef o‘g? ‘ﬁé’fes‘ fnds to an
epi tope Vidfddd reidb\o tﬁ@ff)éj?peﬁnéeovmf‘.reﬁﬂhe pﬁ?&pdﬁ@%éﬂﬂh@-&@ﬁﬂﬁce of the
anti body in the brain patient. In sone methods, ,the antibody binds

to an episegpent of ABj Soraempthedsentail pgmististering to p patieshan GHeptivsosageREA ant i body i s
| abel | ed g@{j@ B6ht BYoiftiRd f3Esidi@aneti c

r esonancep\%@%aewﬂ@% eg?gg\?gﬁta# g%?%ﬂ%@%ﬁ%l dés gclll agénostsllc Kits -

sui t atsl e Fbof ABend endinpet ratidwes Tridtdfdds . S@ue hethods ental @dpiniisieringamaant i body

t hat speci al | i n n Sonme kits
bear a Ié’ﬁé‘f'&a‘és%:rcfb Cﬂ)%a Ofgn Egggﬁ?m%; %’ '&Fﬂng?ﬁ&w \Pjo Q%Fqgalﬁ%éfs or
moni t or i rlg-tem:hmél zdgmemmf AEB. thcsmt bdginiBiy &FeSBESd:RI @ﬂmd@dlﬁm DRAW NGS
Fig. 1: Ant. fter.injection of trans c il-42.

FI g 2 2}{68 %Eﬁvﬁ%ﬂutgﬁdgc (1)r8rar‘1un?§semc.fﬁgorggg a(i\’ns lt%g?tﬁe\ﬁar ea Of
the hi pp%ﬁdﬁéﬁhz-wgimmccupl ed by arryl oi d pl aques, defl ned . by. reactl vity

with the 20 Ap-specific nocl onal s, deter d

conput®er - assi st ed I&G&WPPE@FPW"“?‘F&‘E@ é#ﬁ%ﬁ)}éf’%“qgf P‘r?ﬂ’t.f% Be’ég]f‘]ég bral n

secti ons.jisthemiahdts s hbfoldgdds Niipheptidd)i 16 Gordé 6f thd1ABNe mmbwtmw-t r eat nent
group. The horizontal line for each groupi ng?tl ndi cat e&y di an val ue: of

the di st rtrmvieal sagmentiof A is Npkediat jte Ne&rinusin g hetprologauso . The
percenta I hiel pﬁgq[ah@d hiyst rophi c
neur i tes%%glg%f{r}llggb&g %ﬁ%és’gicergﬁﬁn\%agﬁgvﬁfﬁ@fﬁgggumﬁ APP- s e(tzl f |1 C

monocl onap figesnd Sﬂmdbetp@iqepmlmpmpaﬂ%q someiof the abensuphedsdheNed i mage

anal . [ ual mce
e Shoarp e R s R o R S o d e ol T o o
The horl zxtsr&-tthlnusrte af least ezecaddigionalsopyyof thelNdenminal sdgmenedn semeefithe of t he

di stri but [ t The

per cent ag ow:fmgtﬁe atgee}éf%% IA?% %’ﬁ’?@gg c?%‘“lgg%g gc%ﬁ%?éﬁghgéalrﬁgg%ﬁ(l brillary
aci di ¢ prietinah sqpfAtP)n mmdf theeabmse mﬁnydﬁ&e\pab/pdmdeﬁmhnwnwsquant itative
conput er | st I T of, 6 r ions. 'The
val es 1 Py orgiegs itray ooy 2L BBl Pempiec i e e o AR 0T il an
gr oupsov a'p&bﬁ_@elﬂrde cd;rﬂﬁls@ﬁfr@ﬁ Nauenhmus mtea:hmm ml&SI\I temﬁlagsegﬁlbnt@émﬁeﬁ ric mean

anti body titers_tq A3 i nmuni zat i th a range of,K eight
doses of PA‘N&V@?@EWP&%HPHE? @JJM}}I}“@%H‘}*‘I jegmneniy a‘“fjolﬂi%terg%?gmf@ﬁgm 5% 300 fig.

Fig. 6: Kinetics of antibody response to AN1792 inmunization. Titers are
expressed as geonetric nmeans of values for the 6 aninmals in each group.
Fig. 7. Quantitative imge analysis of the cortical anyloid burden in PBS
and AN1792-treated mce. 10 Fig. 8: ?Jantitative i mge anal ysis of the
neuritic plaque burden in PBS '

l:i-«




‘and AN1792-treated mice. Fig. 9: Quantitative inmage analysis of the percent
of the retrosplenial cortex occupied by astrocytosis in PBS- and
AN1792-treated mice. Fig. 10: Lynphocyte Proliferation Assay on spl een
cells fromAN1792 15 treated (upper panel) or PBS-treated (| ower panel).
Fig. 11: Total A(3 levels in the cortex. A scatterplot of individual A(3
profiles in mce imunized with A(3 or APP derivatives conbined with

Freund' a@h#ﬂéﬂtmsEingofﬂaaab&memdas,mﬂaamm bdptheRdohfists YRR R BY M ned by
quantitative inage analysis of immnoreacted brainn sectjons for nce

i muni zed swing bf thi aboxe Methogs, itiedN-raminahsagmenicoondgtsof AB3-A( 31- 12, and A~i | 3- 28;
the full length Ap 4 Pg\{% ﬂﬁ 40) and the
PBS-treat ed controlﬁ%rg%g%%h%ﬁim]fz%eg%%e f%éﬁgrr&gg 5%%55 8\(3 specific
anti body facids i A43s Insond methodsihe fizgidenticoinpriseSupto m%ﬁ@bua/amnues conbi ned
wi th Freund s _adj i g mean ti of A~|-spe0|f|c

Ant 1 body PGS GPEHS T5hEmashs Wl SP A LB DT IR PETSo,

pal m t oyl fohedlBdtiew@t i ve thereof) conbined with various adjuvants. Fig:
15(A-E): A(3 levels in the cortex of 12-nonth old PDAPP m ce treated~wth
AN1792 or AN1528 wi krome frethods thefegemenis adminjstprediwith apadipventthat of ni ce -
treated WighihnBQHERRRHe rdPbisk 8t 1B R5id %Q fdiganthhd sdEAth Lhdigy of mice
treated Wleth m)nocll onaleragt|Sbody'$1g[%p > A .J Fig. 18: Mean titer of mce
treated wathiniteredineithér cader phiogtheras 2 coropotx(twn Fhe¢jadjuvgnt capibe,dore Map:

Restrigt e r o gg‘ﬂmm nmonkeys was
teste (6 @ﬁ%ﬁa{fﬂdn@?ﬁ@%\ dz}gég?? @gll%&%B&éerté%%l gpl nsgl ?‘l des

coveri ng umwwrem@ sejwa®? sequence. Ani mal nunber F 10920M shows a.
representative N-tefyy tib R thd ddsSRRARS&KEER cb Lol dEFRHDSGY

whi ch covers am no acfgéém 10 ofﬁ{r s%?B?QZ pep tlcdlmsowﬁﬁ% (\’jxgps uged as .

i muni zi ndragmentgefAB sr athey agents elEping@:pmunwmcmnonsegttht samecepippes ofri nal

response. S d by ELI SA agai nst
L sori oo A fish2aREhbEbhThHIARL G THE SR, WIFOREET, Y BT830
sequeride. phmmaedutical kbreposkiobdoripFisirigamg ofithe epitediendatribed aborandst ri ct ed

N-t enni nal Rea is seen against the two peptides N-term nal
and one p@B&%ge%ggﬁgracce &Hc a}n}éfﬁe pepti de DAEFRHDSGY 10 whi ch covers am no

aci ds 1-10 oft he ANbZSG@hegrespectlthe iDERtioN OGNS Métkods of mééambsn amtblodjr

identity" t.hat L wo t| C | i gned,
such-as byf tagpél r"é?rF% %E%%gmd% gsné"’g@@%lﬁ]t?elagiao Pat i {:) share at
| east 65 meg cAhhexmeqmamee)l Swﬁmttyqupntaﬂemabdtmgﬁte ahela:sly\»&thaor 90 percent

S.eq“e?zg gﬁggtl‘&ié’conﬁsﬁxg% Rh&EHIPLY, n‘gp l{s%ﬁﬁﬁo a%%sﬁ?&)%@%m%%ﬂ&gg.ﬁﬁt) dedentity or

nor e 9., equence. 1de resi due
positions Aﬂheginnmget mmslduajlmtmeoalandﬁfoﬂ' étﬁ thypclgp@edwbm:lg/feeeaxfalﬂe aci d

substitutions., 20 Faor e arison ic | 1,y _on ce acts as a
refer encet%’@ﬂ’ﬁ%%é’éleqogm%e@ﬁ%iegéft ’afﬁe‘ﬁ%%%‘” taboor‘%ﬁ‘?eé‘gﬂlcgl%q% Sfing a
sequence mlm’nowpb;am spbific binding pioeRlingamdndiefion dacthe avibodyBaIciVi® ih Nput i nt o
a corrpute ‘ﬂ?uence coordi nates are designated, if necessary and
sequence “Bi°%gr am par aneters are '

“In another aspect, the invention provides methods of screening an antibody

for activity in clearing an antigen-associated biological entity. Such methods entail
combining the antigen-associated biological entity‘and the antibody and phagocytic cells
. bearing Fc receptors in 5 medium. The amount of the antigen-associated biological entity
remaining in the medium is then monitored. A reduction in the amount of the antigen-
30 . associated biological entity indicates the antibody has clearing activity against the
antigen-associated biological entity. The antigen can be provided as a tissue sample or in
isolated form. For example, the antigen can be provided as a tissue sample from the brain

of an Alzheimer’s disease patient or a mammal animal having Alzheimer’s pathology.



desi gnated. The sequence conparison algorithmthen cal cul ates the percent
sequence 25 identity for the test sequences) relative to the reference
sequence, based on the designated program paranmeters. Optinmal alignment of
sequences for conparison can be conducted, e.g., by the |ocal honol ogy
algorithmof Smith & Waterman, Adv. Appl. Math. 2:482 (1981 ), by the
honol ogy al i gnnent al gorithm of Needl eman & Winsch, J. Ml . Biol. 48:443
(1970), 300kr tifdte sampleslagdins midmiahﬁusddieé caEbdededfor BeainyMRidolihan®n, Proc.
Na~'1. Acad. Scl., USA 85;: 244Pq§léé& y conputerized jnplenentations of
these al goFiFHRYS tEtugsampless v ﬁﬂssuéﬁﬂnﬂ*ﬁ&S‘FﬁPq sAmples copRIisigsi n Genetl cs
Sof t war e Pamkmgﬁtorﬁénetﬂoﬁﬁxa@m%ﬁémﬁ Sdirowths) éﬁhﬁ@@ﬁnﬁés com?fﬁgla% 1 |
a e exanp e

or by visu pect i see general ly Ausubel” et al., “supr
of al gori t%\?ﬂﬂ?zﬁxweg{lﬁ‘t%‘ll’é for determ ning per cent sequence 8 |dent| ty

.and seqggence sinila Cdih
Altschﬂl et al 'Illidb'tﬂeﬁla%)l@& t%g@gxgéﬂn%%dde%ﬂggi)ﬂakgﬂﬁénﬂ%% or perform ng

BLAST anal §epesit ‘F‘§P6W| Syaj r@ﬁf@ndrsab}méawwgng tarthe RetichtomeintiSsiytteat f or |
5 Or ecnno! ikt $5i381d BlbolGhd Miokh koIl 116 T Al B e ERNlp doT AUl !

program paraneters can used or m t he" Stquence
al t hough ctiseuibodein thebraimetf ghrepatient. Iii&pmemthﬂde,dhe drtibodyrbinds taamd sequences,

t he BLASTP 5 l+s a wordle an expectation
(E) of 10, ang tﬁe %ﬁ@fjﬁ}éb&g{@%rl}nomﬁg}ep]ogs,?geeaémﬁ%%:&gp?l WA koff, Proc.
Nat | . A@adpaBunagndsisAatebandiddtetfed by 28839r nfaghietiouEspaERs torfogfdpig.si f yi ng anmi no

aci ds 'substitutions,as. co serv tive Qr 10 non onser tjve, no acids are
grouped as fol | ows: 183?51 fon Fﬁrﬁﬁlgfﬂ ARNORIC tﬁ?WE%ﬁ’ ﬂb‘st@IgFﬁl%ovenet al a,

\gl | Ie:,li inbthod;GSmh[:a Kit coglﬂ)ﬁisésrmhnﬂwy(ﬂwﬂ kﬂebﬂ'icﬂl}dﬁnd’shﬁhm&)lfop@g&h ?] er, ; hl’ .
oup aci di ai si c_side chains
asn, gln, HWe" Il 7 Ok.gﬁg% g‘ﬂ%)b &Qﬁ‘gédffé‘g‘qgﬁfgﬁ'le’ﬁ é’ﬁ’g%’:’h@? HBYe ent ati on):

gly) pro; diﬁgioﬁﬂtﬂﬂon\tbn(ngﬁﬁﬂhhdlmeﬁsdjgbagéﬁal ns): trp, tyr, phe. Conservative
substitutions involve substitutions between 1 S amino acids in the sane
cl ass. n-conservative 'substitutions constitute exchangi ng a menber of
one of these cl asses foBRPEmBEb@RIPU‘ﬂOHrﬂR'hHEDPCWWIM@SUti c agents of the

i nvention are typi e fromundesired contam nant. This
means that an agentcﬁlﬁsyt% 8?' P%’géer%/'@g%‘fmﬁ CECESEPIGE WP ALt / wei ght )
purity, as well as lbgmgAmybsﬂamddnaMhy}ﬁ;fpe&ﬂ;fu@rmpo?deﬁfaé@éﬂtﬂgar% oteins and
20 cont am st. about, 80% w w and,

nor e. prefe?%b (PP ‘fan}pgfrsegloéﬁc%‘?‘eg%ﬁntsg’éfg/g ?etd;PyrFi?RWeY" th&i ng

conventd ormﬂ-sqamﬁt emnocpmral aritibedy 36, t»\esbabxemﬁﬂ byh@ﬂ@gteﬂwaiaﬁd RefkiAos of at
| east 99%.w/ can .be..obt ai ned ic ndi ﬂ;gs{b??t ween two entities neans

Spe
an affini tl?a%efan%l?' sig %fdgjfm"lr’ﬁ%ami‘bb'gmfﬁ%'onio SVa infityldygl mice age; j nj tj es

gr eat er t showl@gedby-trentreerppefups ThelhorZbntdiehetfer dath grotipik®Bdicates the
0.include intact antibodies and binding fragnents

"i mmunogl q
t her eof . 1“$p|‘a8é’f1f‘° ?flﬁ? §§W&H’1’Q§’ conpete with the intact antibody from which
they were derived fRig BSNemntfddysﬂmﬁhglhmmehippedln@n& l’gﬁrbefd’eﬁtﬁ thd 464 udi ng
separ chai n Fab, and Fv.

Fr ag nglsfslbgr&\é%' Oc&ﬂlg%de% P%EB‘&@F@W° nGUEiST ﬁq%%‘igy %‘F“’ Eﬂ?c%‘ﬂ‘i’y matic or
cheni cal szeqhalneamnmnm sB@clﬁﬂmaEdclanﬁmmgthMdnnﬁ:d b¥ Garkieitive ccﬂﬁﬁdté?ﬂdy al so
i ncl udes A obul i n, chain emc conj ugat ed
to, or ex%%gséege TR a.naliy ﬂi?tnﬁ'%b 8’Eegftﬁ%b'9\hntsﬁ°t‘8f‘?1a’&heﬁ’lag‘f’%f] ﬁé“d“ﬂ*#’l"é}/?‘

"ant i body'areshewn fonthleufdﬁ§92ntxsmecngbupamh¢ PBSlyreatéd &Un&abg‘rbﬂ‘xp crHer bi f unct i onal
anti body is.an actidficial i bod havi n jfferent heavy/light
chai n pai rhgna dﬁf%mcﬁafq %rlp Hﬁﬁa{gﬁ @gvalg; 8&%\,\}8’[55@“%‘?% bodi es can be
produd@d. by a 9 Fig. 4: Astrocytosxs in the retrosplemal cortex. The percentage of the area

Js

of the cortical region occupied by glial fibrillary acidic protein (GFAP)-positive

astrocytes was determined by quantitative computer-assisted image analysis of



variety of nethods including fusion of hybridomas or |inking of Fab’'
79- 915321 (1000); ‘Kostel ny et al.. J. Imminol . 148, 15471555 (1992)

: - ; Kostelny et al., J. Inmnunol. , - :
APPs9s, Al,P's ~ ) and APPr~o refer, respectively, to the 695, 751, and 770
5 amino acid residue | ong pol ypepti des encoded by the human APP gene. See
KaggKeE al ., Nature 325, 773 (1987); Pogte et il , Natu(rje 331, 52'[5h(1ﬁ88);
an i t agug m no aci ds wi t.hin e -human
PR e S IV R O M S R A e R
sequence ofredthentARilp 40d nedian Bioup Valud¥Birsindioatedby hokizbntalAfivs)) A41l, A42 and A43
1542 and 143, An  diSgRRmeS BRoabed e i N M
anti gen. 1o v ehEgean /??Sﬁbééf"??’?%?‘s%‘a B D ™ o ed
bot h frém 3ehis. 'guous anmi no aci ds or noncontiguous am no acids juxtaposed by
tertiary folding of m m no
acids are typicall yF?get ai neéﬂ%%f]agg%tr&g&?%ftﬁéﬁg?guill ng ngs;zgp glt‘&g%er eas
gpl t?pes fG’Fm*F@Pdlﬁng@MmemyaﬂS@fuzlmf@rﬁfcGgﬂpmelfiggwhewpon trgat ment with.

enaturing solvents Fﬂﬁlﬁ | nmore
usual ly, at | east SF(l) 68%§Jgﬁt§%ﬁﬁo%§éci%§sl&%{%bﬂﬁum q%égﬁs%lo I a dec?)n or.mation.
Met hods of aldieﬂi}mmen@dyp@tl al conformation of epitopes include) for
Ceconanbe, Sen o g b0 QAR Sniia s SRACAAREL pRUE R RRBE U

Bi ol ogy, V@ldAISW%GeemnEce Morris, Ed. (1996). Antibodies that recognize

ta[;le| ??geospgtngpgntcﬁ tk%%g t%gﬁﬁﬁﬁquaﬁﬁém%?érano§ herégﬁ [ dyntgot Qe
target ant F@@hocwp@ébywmmgﬁiﬂz@&mM&wgf@pdmgms of about nine ami no

acids for CD8 cells b C T cells

that recognize the gpl t% Ew]ca}glo%}gggr%ent d@(H %?lﬁgl\géﬁllg?%gs‘?g{;’?zt hat

rreasuré5ant‘?aﬁfér(umpéﬁ@daﬁtPB$1§I¢$‘¢¢E@<&NYGWGDas det ernined by 3Hthynidine

i ncorporation b r e et al., J.
P y p rg@' lgg%megas nSEPQREe AQc ??%9 o} B Imglglu{

Inf. Dis. 170) 1110 ant | gen-depen cyt ot oxi cT
| ynphocyt eprafilesip mice gxgalsmmd veth AB d‘ABmdnmmtives 4G hhinQIodth Bedrd) adjuvaby cyt oki ne

secretion. 30 The t ne" onse.is the
devel opment of a beﬁ{ & 1 i ai ; Sdnng?%eﬁ g’ﬁtgortt%d”nag#@ﬁ% dcgé) Y URHiEIvea cel |l ul ar
(medi at ed inpganlygisf spewidréacted bl slestms fdrlftﬁd:d’mmﬁmizeﬂ wdth ther ARIpeptiad r esponse

di rect i NSt 0 n ecipient pati ...Such a response .
can bef‘d:jma‘“f'gf?f ‘% S?@%gml ifﬁ%ﬁgé{fd&f }Edﬁ]il Fﬁ“%t{h ?ggffgﬁthggﬁwz'( mogen or a
passi ve re@pmmmmt(md-mymﬂdmmsstreaaddldaﬁtr@fgrca@tl body or primed Tcells. A

cel lul ar i nmmune resFonse is eljicited t he presentatlon of pol ypeptide

epi topes in associ ati8oh vﬁi?‘l‘?“@ca@%anlt'teﬁwfdﬂa%“ﬁﬁﬂm Yéir @eaupeef mige act i vat e
anti gen- snﬁﬂuﬁﬁzedamm&t@p%ﬁvame&&nﬁnﬂé%th%ﬁd%%%' ¢ T cells. The
response may al so involve activation of 5 nonocytes,” nmacrophages, NK cells,
basophi I's, dendri ti Eigelt:| Geometricrueay titess Ofn‘iﬂemglﬁpantdmﬂjr&),rgmups ofophi | s or

ot her ' te . t ne i at ed

i muno ogl ch %%sgifc‘)nr}{érgpe?avﬁ l{oe de e‘%lrrﬁp-r%érgm&{a%% %fuvg feé’?‘l glﬁﬁfg (CD4+ T
cel | s) or dtvatieysadiwyrits T | ynphocyte) assays (see Burke, supra; Tigges,
supra). The relativ (TN and ..c responses to the
"protective or ther agguﬁ?k égf ?‘? l%mﬁ 19%%%%8{0% gnéhn‘ﬁggp‘%énﬂfestl ngui shed by
separ at el yreatsdwvahmgmzlbrbNﬁSBwlm”ﬁff&emaﬂjhsmg om an i muni zed syngeneic

aninal and neasuri tecti n a second subject.
An "i nmmunogeni ¢ a é‘n{é) I@ t’i\{%ﬁgwgﬁgﬁate ‘5“&8@&%?’@%‘?“@%@&%9 an

i munddoogi cal r es POFig €] 7aéanditer of SRtk kreRBd RARNHOLSA SR ArfiBo ﬂo@sr{@mal

- optionally in 15 conjunction with an adjuvant. The term "naked

pol ynucl eot i de" reflélg-sl&' Meantiter phmise sroatediwitihmionendong] atibedydR1A tachP.| oi dal
nmaterials. Naked pok i | asmi d vector.
The term "adjuvant” g r@%é)cq‘g%cgiggéﬁﬁ lté;ﬁ%\/\ﬁ%% agm Qi"lys %Sg&' In 20

conj unct i (fwmynhnalauambmlgmwwgﬂwwmm agaimay A ecriee sHRser b @rltppngant i gen,
but when adm ni stered al one does not generate an i mmune response to the
antigen. Adjuvants can augnment an i myne response by several nechani sns
‘including | ynphocyte recruitnment, stimnulation of B and/or T cells, and
stinmul ati on of macrophages. '




The term "patient” includes human and ot her mammal i an subjects that 25
recei ve either prophylactic or therapeutic treatnent. D saggregated or
nononeri c A~i means sol ubl e, nononeric peptide units of A~i. One nmethod to
prepare nononeric A(i is to dissolve |yophilized peptide in neat DMSO with
sonication. The resulting solution is centrifuged to renove any insol uble
particul ates. Aggregated~A~3 is a mxture of oligomers in which the

nononeric units are 30 held t(;ggt her by noncoval ent ‘bonds. Conpetition
‘bet ween arReplissarexsring theepmpleicl 199 seayercss Animal npmbent 10ROM sheisdgt obul i n

under test rgéehahwu&a%ﬁh&'r@sumea%gaensefm the petRIe PIOEFRANSGPWhicho @ cormon

anti gen, . Nunerous types of mpetitive bindihg assays are
known, fo rCOIQ‘S ammaﬁlﬂai &-1005 Fhed%l?gg @cmldﬁé@ﬂ‘:hdfasluﬁ%ﬁ 3sdmMUpiZaE aRtEsinoassay
(RIA), solid phase direct or indirect enzyne inmunoassay (ElA), sandw ch
conpetition assay (see Stahli et al., Methods in Enzynol ogy 9:242-253
(1983))5 solid phasEBigd2@: eEnltOD?- MapnNawrestricted Mrte@@ealmspmsan ael7sal ., J.

:ohmeargg()ldl recwéégl grg:}n%lé]\% yes{ssﬁgltés% g%lﬁlgs}?h%v and gﬁ%‘?% f?%bd?e:m Eb\d

Labor at or yovktiappérig, peptidiss depnz thg cotaploie ANY 792 sequese 8 Apimal phunber FheAISF di r ect

| abel RI A I

2215 (TR bR i fed Pl rdponse My < aRiner 2 (,

Vi r ol ogy JIWGpotﬁlcSHQte(mmﬂ(a)ly pntavmitldh C-tarmitahtoshepepiieD ABBRHBSGXuer et aI )

Scand. bo] Qflex‘sgj%%-ioa%:d% {) d’)ANIﬁQJ E&i&l y, such an assay 10 |_ﬂVpI ves
of pur oun 0

the us anti1gen to a surface or cells bearing

ei ther of these, an unlabelled test immunoglobulin and a |abelled reférence
i mmunogl obul i n. Conpetitive inhibition is neasured by determ ning the
anmount of 1abel bound to the solid surface or cells ' in the presence of the
test inmunogl obulin. Usually the DEEINIIHN$Ogl obulin is present in excess.

Anti bodi es identifi EI nlgl n“ﬁﬁﬁﬁﬁ%ﬂd@:ﬁ SHd¥s t]étt(al%gﬁpﬁﬁ gkg_‘femgl ﬁll es)

i ncl ude anti bodi es to the sa epito erence ‘anti body
and ant§ bamlwllbalmﬁguwsém tladarmmGéBm BEETE usingidefault gappradgittral to t he

epi t ope bg&:}&m aPiast BSpé %n?geﬁnaﬁ%mgaﬁtygﬂy FefaBly aPleRit's6 omméapseq&eqcémcur

Usual |y, en a conp t| nfgy ant | resént 1 n excess, Wil inhibit
speci fi ¢ bidendity, §oss praferad @nﬁ@Saﬁr—mwe@cs I%Fnetymwwr%ﬁqméénewtat | east 50

or 75% =~ g &ﬂc&ﬁém@,sbﬂﬂ@{aa @fef&%mqelﬁduecpemmsa»m arRR iRhtidaPligres €C1 t ed

el enent s may I'ncl ude ot her ‘el enents not specifically recited. For exanple)
a conposi thyornseryative aming aif pybstitytions. pepti de enconpasses both an isol at ed

A~3 pegjide and AJ3ppepliede: &ﬁupﬁ‘x%ﬁr{pﬂgﬁf}tonegeqﬁcﬂcéﬁﬂﬁﬁs mkeme@tl de
sequence. - DETAI LED DESCRI PTI ON Gener al_Several anyloi dogeni ¢ di seases

and condi tﬁemc%F%W]Eﬂhﬁe&éFWFcféﬂmlﬁﬁ‘mB?‘é%eWB%“ PHANELYSHLENESCOFPANCP pept i de

aggr egat echlditian, tesh e ruklre@cmaﬁenba gk i@plRAiRb A cohpRePaibkeiénce Such di seases
i nclude Al zhej ner's di.sease, syndr one .and, cognitive 30 |gpa| rment.

The | at t ercopwingtes g designatad. %&l"%%éﬁaﬁ‘e?“ egiengs,alporiihm PRGIAT BRI Hfe~but can

al so }MthOthlgﬁHtélErrh@B@fu@xﬁ‘&e@bxhﬁirlsS@al@cﬁnt&mtﬂml’caﬁﬁlakh&ﬁ@etdi:rﬁ@éiﬁi&ﬁ:e For
exanp

o755, B ok B A R o S
Al zhei mer c&sx@ha%@ﬁﬁ@grm{‘ﬂphﬁnﬁ@ﬂ;m tive inpairnment 12 '
Optimal alighment of sequences for comparison can be conducted, e.g., by
- the local homology algorithm of Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by
the homology alignment algorithm of Needleman & Wunsch, J. Mol. Biol. 48:443 (1970),
30 bythe search for similarity method of Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA
"7 85:2444 (1988), by computerized implementations of these algorithms (GAP, BESTFIT,
FASTA, and TFASTA in the. Wisconsin Genetics Software Package, Genetics Computer
Group, 575 Science Dr., Madison, WI), or by visual inspection (see generally Ausubel et

al., supra). One example of algorithm that is suitable for determining percent sequence

8



can be defined by score on the Mni-Mntal State Examin accordance with
convention. Such diseases are characterized by aggregates of A that have a
-pleated sheet structure and stain with Congo Red dye. The basic approach
of preventing or treating Al zheiner's di sease or other anyl oi dogenic
di seases by generating an i nmunogeni c response to a 5 conponent of the
anyl oid deposit in a patient is described in WO 99/27944 (i ncorporated by
reference) ., The present application rejterates arid confirns the efficacy
of the bas i’@“ﬁ%ﬁgi’na‘?ﬁﬁ?n"?ﬁé“%ﬂ%%ﬁﬁ BlWi T dlegritem, hich isclagcpibed ingylisehul pal | y
di rected t e alprmvegiol.2ste0-510 @99h) Mebfonals forB@g‘e‘ﬁﬁhgﬁmw ss i e

i nventors having Tocalized the preferred

prem sed, ianp rt,.qQn the msent . s

epi t opes wPHPH Wa’é%é"i‘ﬁ?ﬂlg Sptignal pﬁ#ﬁmggkﬂt@hﬁ@@@bﬂ_ﬂgﬁni@ﬂshoyl d be

directed. Thg/AeRhttinERLIRvA TIRIGNE deflll PRIGHAP BatbbRichh BRed SUl tS i N

agents and nethods having increased.” efficacy, reduced potential for side

ef fects? aRerfsm the eeqance eqmparisen, ihaugieustaneized paramatens asvplserbg used. For

~admi ni st ra%%-acﬂd'secauﬁh&@,%ﬂ@ﬂfhg foBtath dses @sﬁdéfmgg%?d?é@thiﬁ@%gﬁ% can be
e nt1 bodi

active, as when an [ nmmunogen IS adninister to I nduce &S reactive
with A in sKgsaetienE) obl0, pakibe BEOSERM GRrearingmatriki(tse denikeff &iHenikaff,er ed t hat

itsel f binggyd ga@@ak@cgyggtsbgmgimgﬁgent s Inducing Active | mune Response
20 Therapeutic agents induce an inmundgenic iesponse specifically directed
to certain epitopes Kar pirpesenof classifisingiamino peids substitutiengemncanservaivebe A pepti de
itsel f jgndpg : (o aal: and |
i ot 08 o oRape ey SRS Abigs MTRL B SO LRGP TRRSPARNAIRAR | bodi e
to the preferqugiae.onstial sal, lon, il:-Grqup Bt (ngetrat hydrophilic $ide cheime): 2§ sex, thel so Known

as -anyl oi i : : nenf.d . : N [ ng,
Bi ochem Bi@(gp gg(gadé%%%éhf?n"u@ﬁ&%%“((ﬁ%l%gﬁg?‘)@f g@*%%ﬁ%‘?é‘?’ 3’¥:039- 43
am no aci dan: @euplY (residupsinfluenaing shain odentaionht glpfpreivad SrouprVidaiomatid aques of
Al zhei mer ' gqdi > L d ' .8 protein APP
by Lo anzyomanias fp, f pot. CARRTRL I MBRARETR. IleBluidta ReRE], P00 {
1997) ) 15 Kn#ie tifsnini tensgmsglass. iNgRpRonsereasivr antstituliprsropstitite exrbuiging i sease
OCCUr pr OXin@gRb& df 8nd ¢¥qhe3b ERssed forh nfdber GFeAbREASE, OF within A~ For
exanpl e, position 717 is proximate to the site of y-secretase cleavage of
APP in its processi ngeRprulc agaats of ghsiinyestian o tyrdcally sybstaptiadlyipweetfeone o the site
of secr et afflesiteda¥MBRinatt! This ahd ¥EE apbts &Bﬁalm\;&}]?&aﬁ%géut%@%&fﬁ/wm gy

~3 is forned so as

interacting wth %5 13 cleavgge reacti ons by whjch A )

to i ncr easEVHgNYWighl) Riitys asoyRll a3 being subsiaptially freg Troshintesfering progisnencat ed. A~3

has t hgo unesmtsadinadts0 Sofrelimed aE agehtsGad bt da¥t 2BOEL 8094 WNAEHR, BBt brétafy igfi al and
ah

alternate ¢o ement cades, | articular, it bjnds to Cq

ul ti mat el yﬁ’fsgB bﬁrg%%(’“"ﬁ%%w %‘ggﬁcﬁ%‘??"ﬁﬁ usiggcopventional Pt RgDEdioRacr ophages

| eadi ng t oteelmiqueg hbmbgedtous pegtldesof dt leastddPd WANcan®GBlabtale@aks down further and
then binds to CR2 o§ B'lffel{"cg ina T cell.de endentf nr&gr | eadi,ng,tv a

10, 000 i ncrease i n SRCINFAUTHRE B Weenawa eptiffes meanganaftinipd at legst LhuHes A~i to
gener at e a0’ 1ehivigor EETidH s A fiinitiespeass tioh 10hRE' 06 prefehed. anti gens. A-3 has

severah. natural occyn for. +The. hunman rs of A3 .are 10 referred to
as A(33Y, A340, A( 3%?&'&&%‘é‘gg‘l’(d°A~%P°$ﬁ&‘ﬁ§bqﬁ‘é*ﬁ%’smﬂf‘ftlﬁ@%‘e pepti des and
t hei r rel atntibodi¢siapd bindink dragdiehtptherzof. Shypically fidghents EGfysete With fik ghtact of Har dy
et al., TI e 155z | 199' n.. Fpr example).. A/ 342 has the sequence:

H2N- Asp- Al %lﬁﬁg“&fﬁﬁéw}&?gﬁlﬁ??%s f%%c%bs%‘r‘?‘%g rb!'@'lﬁ-t?/&ﬁ‘ afijeen hngé’-‘%‘?f n

Lys- Leu- Vﬁihecl;lﬁiﬁeggﬁlpmte:haa@: chaifg pighfadhg? ﬁlﬁﬁagﬂﬁab‘)hﬁ?b@@d gdz.aFrg%rgcdéJ fef a y]: Leu
- Met 15 Val - - s Val -Val -1 le: -OH . A(341, A(34Q and A iffer from
A342 by the %%duscse%{%re(g?m&f‘%{’,t bﬁ"g\{eﬁrﬂﬂue&rf’d b&lcﬁzjl”la@- Onghemicah¥patpiAn el from t he
G t er mihal ineadmméneglébuting. f RieSertn  @mikdg4 Alsdincludes gk @8 MBfam@fundglbtuligoni ne

resi due at ,the, Cter,n.nus. Immn%geni c fra nts. of A=i are advantageous
rel ative t%’alpﬁ@aﬁaﬁ?%ﬁ?f“"‘z“gy OV RERIACAO, O SXRTESSTH 35 BISION REAMHBIE fhersever al
reasons. Fretsins. h&a&u?‘ﬁn@lgﬂdy” gled intaiuaeﬁigjpkﬁﬂ_s&tWoHﬁi;ﬂ_nbiépﬂciﬁcm,quce a :Jsgf ul

i mmunogeni.c.respgnse for treatnent o zhei ner' s djsease, an equal dosage
of mass ofb‘%f"?‘Pﬁﬁﬁa%‘Wm F‘E%hﬁiftiﬁﬂé‘ﬁi’qydﬁé@’gw&éif@@é‘t beayy/lighter nol ar
concent r atdhgin paits dnfl ewsl8igertht bifATHO G NBEpedHfid MBSt AR bapasegsyal | ntact
A~i . Second, certain imunogenic fragnents of A~i generate an i nmunogenic .
response agai nst 25 anyl oi d deposits without generating a significant

i munogeni ¢ response agai nst APP protein fromwhich A~3 derives. Third)
fragments of A~i are sinpler to manufacture than intact A(i due to their
shorter size. Fourth, fragnents of A~3 do not aggregate in the sane nmanner
as intact A~i, sinplifying preparation of pharmaceutical conpositions and
adm ni stration thereof. 30 Sone i mmunogenic fragnents of A(3 have a
sequence of at least 2, 3, 5, 6, 10 or 20 contiguous am no acids froma

~ - e N o " - A~ ~ ~ —




14 N-terminal half of A~ are preferred., Preferred i nmunogenic
fragnments include A(31-5, 16) 1-7, 1-10, 3-7,1-3, and 1-4. The designation
Aril-5 for exanple, indicates a fragnment including residues 1-5 of A(i and
| acki ng ot her residues of A(3. Fragnents beginning at residues |1-3 of A~-3
and ending at resjdues 7-11 of A(3 are particularly preferred. The fragnent
A(31-12 can al so be used but is less preferred. I.n sone nethods, the

fragnent - 10 f rg.gmant gr .k hap A Q her Less preferred
fragnents ?ﬁ%#"g%@lﬁ%k’gl 32%3 ofhy%g s oégnk’%gsgq%ggﬁﬁmﬁ%w4 * These
fragnments egqSbngsivilairée Eadhngnh,aClira Exp. \Inirynal 79318821 (LPO0); KpsteMgmtaln.g anyl oi d
deposits a§mdes rl4pelg4J7 l?sg gzéarrpl es before use. Fragments |acking at

| east one, d%sonet T es I9 5t 5 or 10 CGtermnal anmno acid 10 present
in a natur aI I y occurArPiB‘ng Am%samlfmm refes resgedvdly) t«smm%rﬂsmcadﬁmfor
exanpl e afra n s fromt Cte of A(343
Chel et ¢ REPAE R fobe Ty Re RS Bty e AR G PGB O ey
fconpone {lt S Nafure30s| Bi31 ﬁﬂlw,ﬂnmb&, ethD, gvmt Bmd ,625 E19B8)S hrkdi lmagads‘rd efd] N@mrec

ragment s n,also be use i nduc i mrunogeni esponse

Unl ess ot hé?ﬁnsg(g 1?&@1 %@Iné’c?c‘dls&%wéh% pag 4R, $°‘$H‘€F‘ﬁﬂ’é TotgiR ( human
am no aci daspaedinesrsiadebréiap frkhabevienca 3f i |APPRR) Iadfahxpgsemeeﬁcudsng allelic)
speci es and I?%égd vari gnts Anal ogs typi cal l%‘-rfgl ffer from nat urally
occurring pEpY: HiH1oAB42 AR rafer wandifsrep NtAHREANIAG 2 1 t ue of
conser Y@t i ¥ idasssig, 1 4b] ROE . 1-ANFHdQuss. t ypi caI ly exhibit at |east 80 or 90%
sequence identity wt h natural pepti des. Sonme_anal ogs al so include 20

unnat ural ani no aci d¥ ‘@pigeBUIsEP AN o Whigh agyaptibody sreeibically biads no acids at a

one, two or a few pgsi iehﬂn%mtoﬁé’ror@m{@éﬁx@detterlﬂﬁnaﬂ?-‘trhlﬂfeélto 282 dnGinfigdnd T €si due
at position 1 and/or 7 can be replaced with iso-aspartic acid.

Exanpl es of° WHFLE ardder Tasel EF%?:‘I‘H? %‘@P@P&ﬁfweémj’m&)ﬁ% eRndieReYs i t ut ed

am no aci deminbra@lidot noRdBnfiguoRS hilho abids fuxfapsseil B tefkiany Fldwy O 20irbtBg,
Y-car bg%1 1tamal ng N, NQJN-trl rretah I{ pike g}) a|99' dﬁ%/ salquﬁe
oS

SlI ne, N- acet ;

O phos P‘F%’és }oweﬁgr%%qrvsw.aﬁ@o wd’éawmﬁ@mtammexgomtayl hi sti di ne,
5- hydr oxy| ¥énaféing ywwmtmﬂeaf,@Iﬁpm%nm¢ylt&ﬁ§§wmg&eaﬁlm stgrent s and
anal ogs canp be screened for | agtic or b,her eutic nyl cacy in
t ransgeni ct’%ﬁlff’?fﬁiw‘tﬁgﬂﬁf‘gm?ﬁdgﬂﬁga&?%WPWI‘FI n‘P?]B éblle?ﬁt &5 control s
as descri bewalb kidedst $¢rR-10 &rfind GeigoRrH iquasshianahgsativan Methsgrthesi zed by

ot ai ned { PO PR SRy Biaton ALAROHER e BBP] e PR A aap
commrer 20 al énd mdamexhsainhleauf:learmagmﬁm REhafdep Sk¢, elpS EpsoeiMappiriroioesls Bi osyst ems,
Such as £ VPl Rl R pRRER VU R G BRR PaiTher anhetBR bR 8 For

r econbi nantecmmeéssmemmpe chaderiddntifiedin &mﬁc nmhuwassaﬂr showldg teeability Cl oni ng:
pepti de.ar2tenp BRisBly oionk Bebindbe rshott oot o 5 BB g B E e R orpany

| nc., Sunnsgeegnize cappingovd epitdpes off about ineaying abids Mard@dS cdiis of about Nalfa, CA).

The LSI’%’“ ;%mgcg?dq&s%‘oraéﬁﬁ)céll@(:lr%?ﬁ RSB BARBE BfFhe lﬁ&kxﬁeﬁg' 3o 1 O

aci ds. tFo][aswaJﬂpl ‘BTESIFI? etﬁt@;nddpmlgenu:mlufemthnda dbtagrnmedtpyr dﬁ-EhymaachmaorrpzI ising a
segment o enc nduces a
hel per T-cefaéf?p rr&e{gﬁo%ggmgd aI%%IS iR %g&%g@ﬂ%ﬂﬁghoﬁ%% golejgléllpdli%déquence and
ther eby a E-IQdPI(l%@&Mm%mghpa@numwng\(@tom%mph&ymmi]qggqstet des can be
conpari sorttii Crr et 36 1561 301 bRk kb 20V | T hed bel ow . The A(3
pepti d¥) anal og, acTliewenf imgmeologioal" ot 'hmmupdlryqpem:uﬂhe develdpmentaifiani st er ed
7 sa=soc) el o oSl FhARAEL BB LGOS RRGYY ¢ 0P
vari ati pn)cehnonumucnagmmmnupeptespimse &mhdagauatixragrmd‘pepﬁdeﬁrra can be
present ed ézpl I & acteri artr So nsenu eni.c ?0 sition. A
nucl ei ¢ acrd 8’?%88 }h@ﬁﬁ‘?ﬂiﬁSﬂ‘e a&’ YGRS é RiRIERLIp a genome
or episone. of the virus or bacteria. Qotlonally, the nuclelc aC|d IS

i ncorporated in such a manner that 20 the inmunogenic peptide is expressed
as a secreted protein or as a fusion grotein with '‘an outer surface protein
of a virus or a transnenbrane protein of a bacteria so that the peptide is
di spl ayed. Viruses or bacteria used in such nethods shoul d be nonpat hogenic
or attenuated. Suitable viruses include adenovirus) HSV, Venezuel an equi ne
encephalitis virus and other al pha viruses, vesicular stomatitis virus, and
ot her rhabdo viruses, 25 vaccinia and fow pox. Suitable bacteria include
Sal rmnel I a and Shl gel I a. Fusi on of an |rmunogen| o pept| de to HBsAg of HBV

——y o o, o o e e o L




anti bodies to A(3 or other anyloi dogenic peptides can al so be used. Such
anti-l1d antibodies mmc the antigen and generate an inmune response to it
(see Essential Inmunology (Roit ed., Blackwell Scientific Publications,
Palo Alto, 6th ed:)) p. 181). 16 Agents other than A~i peptides should
-induce an i nmunogeni ¢ response agai nst one or nore of the preferred
segnents of A(3 |isted-above (e.g., 1-10, 1-7, 1-3, and .3-7). Preferably,
such agent;s, i i . i j i directed to
_ isrRGRERDr & Bass Ogc?ﬁginguéeﬁg?%aﬁﬁn%ﬁ%?gn gfﬁg?géé}e% %n L4 f-

one of these segnments wt ern recte S'of A(3. 5

Random | i el i 4 ellydar rapunetesponse ineliviied by theprasestaticarof ablypeptide eitopened f or
suitabilit; j Lalt ok | [ na es of
compounds | RST ARk RURCA of CREAH MATC tectlts Y ARVEE R 8h s RN GRS mpounds
i ncl ude pol belpeprellsand/oheP8- aytatoxierT welis. Fde regspbnss awy ko inleblk aphatanof i pi ds,

h ] I i d het er. |
Conpourds, TREhER SRR, R Bhecpfle MRld-To RO RPERes, sl S
ol i gocar baesitepbils brather coropdientabbinnatk ithinbnigy. i B pedseichef & oslpmsdistsd can be

t t : ti i brarti ESL t.hod i bed i
Conet 1t ot b SO5a0e e UGS L BEARL 85 ) R deotr e 1
94/ 08051 )(cywbtaxin ddpppticayte) 3545 (86 BakeangrLHMdgen suprd)D Blelrd@d42 (each of
2150 be. gSuaREREE bt s SIRRF fesp e To i BARE B egragBiveigivaton, o o1/

8980. . Wonienimmonagsh cdn terdistingdshad ty s¢paentely sofatingagibadies dndiTt-¢eill Fyms@r eened
for. suitapidi termnping thei.r capacit 0 bind to antibodies. or
| ynphocyt g@“&" Ez%dr @I/l)ggrgerllco%\%m@gn %giegsrgg.gg POt ergrAf:‘%raqun%?f#F& mzi‘r?ﬁ‘f"&sdogeni c

pepti des. skigectexanpl e, initial screens can be performed with any pol ycl onal
sera or nonocl onal k.ibody to A~i,or,.a 20 fragnent. thereof. Conpounds can
t hen be screened fo’?’pblfnﬁndll"é FHCGEENt S Bl ATFIUROSSR c?ﬁ%a%ﬁ‘{}ﬁ’? CiRgaAN (e. g., 1-10,
L-7)- |- 3) immanoldgiéal sasporBe FainsGowifourdminiarntitetotasinadalpyptichalysame pr ocedur es
descriyzed JBRR i bpdy epitope specificities. Conpounds identified
by such sé:g@g}ls a%ﬂgﬁgﬂﬁ\fe’ggt her anal yzed for capacity to induce antibodies
or reactive |ynphochtedgm makedipolynudleciigrbrefess tolagrobmficledtale netcanipleged mul ti pl e
di | uti ons g 568 SRR, - 471 ' t hat .have been
precoated w tch Al\(3 or na f%ﬁ%ﬁg f]lgéhedg% %E%fhétﬁé?sginogg?% aéﬂngAgcan be

per f or med Ve®°Tt est for reactive antibodies to A~i or the fragnment. Conpounds
_can then be tested errﬁr.ggnﬂn@%fe& -t@!a@oﬁp&fnﬁgﬁdﬁ\}hgh %Mxhﬁ%ﬁeﬁ' n transgenic
ani mal s predi sPosed to an anyl oi dogeni c sease, as describedin the
Exanpl®s. ceiwistionmitaprantigen aigments ghe immump response tocthbadigemdutwién7 nut ati on of
APP descr aliarlishYed G A& nodRerlate andHiiufe rAPShsEoE L "gg; L6871 Swedi sh
mut ati on of APP such ag dngsgerni bee,danby I\/b&(r)n pgsueo_ e%'ggl?y}' {l%@?@é% , 486 and
Hsi ao et aygmentgr) igypupe pepRqnso by seyergbipechapisms Eﬁbidéllg lyraphekyte reepuitmentat L Acad
Sci . USA 9dmuldiba®f Bladd B2 TcdBIdnd stinluthtio bfhadtbsiap@t et al ., Proc. Natl.
Acad. Scl. USA 94) 3287-"13,292,,(I997%; Borehelt "et al., Neuron 19, 939-945
17 (1997)). The SERHFTECPUERT frFludsy hyarnand sthepmammetiaroyrbiseththat pot ent i al
agent 95aripdceigscitier fophyicti€lod MaguORRAMERS | ncl uding fragnments of A-3,
described above. 2. Agents |nducing Passive |mmune Response 5 Therapeutic
agents of the i nvehlifaggregatedormppmgdc ARmegpyioduble, mepemesfsensbtidecmitsy bind to

A~i or ot C | T 4.badi es, can be
nonocl onalbp'g?' %mgﬁg&rﬁglﬁep one&!lgﬁlgﬁ& %ﬁ? ?@od(ﬁs? g@@yﬁﬁ%l%‘é&?{) tfdleé'éf’ﬁ/ to the
aggr egat e @M} witlp sonixationsi heaesulting selittion it oertiifageli to somivataeylinkslubte Sone bi nd

specifica t i kated. for i t hout. binding to the aggregated
form So_néérﬁ?utrl]a 5t Ié%ﬁ%g%gé;égﬁseag%{xféu egﬁ#gfﬁleﬁi'ggvbgggfegﬂo’?o%%@'g%%m such
ant i ba6i ebelbtogetherbyaommivalestibbydsoccurri ng short formof A(3 (i.e., A-i 39, 40
~or 41 ) without binding.to,a naturally occurring long formof A(i (i.e.,
A(342 and A(:343). ggﬁ‘gg&f?PibB‘BV&F’één‘%f’ﬂgs‘P SETTIBSE DY B AR %ﬁ’? thsi nding to a
short f or immBogebantinderdése mhihits specificAirdling dfaqeferehienatipatytt®a Eathhoh €ngt h

anyl oi d pr?.cursoi] Eé‘gt ﬁ{un. Ant i bodfj es used in, therapeutic nmethods usually
have an i P1UEHL U RELantTCERYF BRCDY cRIMPFIElE binfingassays ¥F EMWibfort he const ant
region to interact wwth an Fc receptor. Human isotype 1gd .;is preferred
because of it having highest affinity of human isotypes for the FeRl
receptor on phagocytic cells. Bispecific Fab fragments can al so be used, in
whi ch one arm of the antibody has specificity for A(3,.and the other for an
Fc receptor. Sone antibodies bind to A(i with, a binding affinity greater
than or equal to about | 06, 10', 1 ©8) 109, or 10' M 1. 20 Polyclonal sera
typically contain m xed popul ati ons of antibodi'es binding




to several epitopes along the |l ength of A~-3. However, polyclonal sera can
be specific to a particular segnent of A(3, such as A31-10. Monocl onal

anti bodies bind to a specific epitope within A~3 that can be a

conformati onal or nonconfornmational .epitope. Prophylactic and therapeutic
efficacy of antibodies can be tested using the transgenic 25 ani mal nodel

procedur es described in the Exanples. Preferred nonocl onal antibodies bind
to an epit x‘ﬁ“n%m nal -

t esi due of "hatur §Pl !‘Cﬁ?’{igée‘%?fé‘ﬁé’ﬂ‘r%&fg tg‘ O(lg%i ?\P gsgﬁ r%}%%ecmoéﬁgé{n

ant i bodi esindirent enzyme immpiaasay (Bliﬁt)mandwnh Wﬁéﬂ“@l& agsay;(seqftahlie®l, t 0 an

epi t ope. w mg@g?nﬁ.ﬁyé@g@ @%?2‘ ﬁ3r(‘i’€832)n.§61_ LQEMOt%nOav?cﬁh EPRRSe W thin

am no aci ds preferred antibodi es bind

30 to an eKnrklepdaetslaJrImmguﬂ,tnﬂéél‘tié@w](l@@h@léhdﬁwj@ﬂ lghelgdpgmy, 7- 11 of -

Fosi duct 1Bty ek 3R ficaGia) e § 3G ot Tl rds ol SO, 11

r ecormendeﬂaﬁoi’eaoryMmbalﬁrﬁoﬂchngstnlmri’mseéiﬁé&D)‘fsohd plase dirgcylabel RIS - t he nouse

nodel descri,b ore us been found
t hat certaP%"ég{%Saﬁb&rége 8%2 ) gec I %l r2e aﬁégmﬁéﬁ %’hdlplﬂ%%m, 18- 21
and 33-42 Hiaekbiatin-aviditEIA I(Ghemgret aleViroldgy 17154618921 980p andodizkt laeladbodi es

ant i boai eorbAMBReE F 2 SFon % BrmR T 5EL0 BT, AlrReln S | pooi es

to anyhoi dincolvpthemdéf phrified ahtigen bound to arsohad sufabeonrsHsibeafing citenofpl e,

anti bodi es can_be .di dtot nucl ei n.
When an anﬁeffo%uril% ﬁtﬁ?t’%mﬁ?%lgo ¢ g%lﬂie%}) Eﬁ ?&té@%‘im&}mg@b@l@é resi dues)
such as A-~8orhpéitive inhibithoiis measwred by idstemeiaing tlnasarmdmat oftlitel bmmd ooty solid

(oo A e P e oG o SRRl DFaRPRE A CC TCT' o0

_necessari | immBaivighbhlirels regent @dxdess. Mntlmdwsk(estxﬂecﬁ)y dtimpemmsassayery single

am no id substitu or .d I
“si gni f?ganfﬁovpﬁtf'\gé’lg{]bqgi?cﬁh‘f’ﬁlﬁgcaﬁ’n '!)ér)é)fs\%&dénpé @oﬁé&@ﬁggﬁﬁéﬁ@?r% ')é%cr? ant i body
can be det entibodeshd ahibodées dinding to lryadjasentiepijore spifiratiy popineg) td thébrary in which
di fferent Phechiusudifle willipge di spl ay
library |sgiﬂ§§n seﬁlbg ggf;pghéef&%g%fg%em I ca rf)t/ qlcn |nSu t°0 an anti body 15
under " t est sompetingraritipody is peegent incaxsess.gt Wéb‘hb}foédpec Vﬂil%dmg%f arefgences fanmily
~contains a hfh %%‘ﬁ R s 8f ¥ong | engt hs of flanki ng sequences
in di ffereﬁ@%é&g ?1‘ ap gtét core sequence show ng IoeC| fic binding
to the2@nti body def |G¢ew0%lh@15@pme@pé5 'lsountising qﬂﬁéf@ﬁteif%@9c emERt B8Yi es can
al so be. teglfde bk FMHRRG s'}ﬂﬁﬁbé(ll'y%&dd' ﬁo&x&ﬁﬂ?eﬂ-do‘iﬂ RAtasmay Wi th an
ant i body ose epitope specificity has already been 20 determ ned. For
exanpl e) aeammsises 4B pertide e!@@ﬁlp@ﬁ@ ‘Wﬂt@ﬁ%@eéﬁé peptideisadipPieptidsiahai ng to A(i
bind to thg d QBGends 3 i.e., within residues A-3 1-5.
Li kew se an?rﬁl%rﬂg? %?a g‘%ﬁ%@?e afe“h the 10D5 anti body bind to the same or
simlar epitope, i. e, V\Athl n residues A(3 3-6. Screening anti bodi es for
epi topgsspecificity is a usefp ij h DERCRIPTIONE apeutic ef Fcacy. For
exanpl e, an anti body determ ne ind to an epitope, within 25 residues
1-7 of A(31|s | Gneray t o be effectlve in preventing and treating A zheiner's
di sease. Monocl onalfs erﬁWQl&ré’Am &Qéa’s&%ﬂ%&&nﬂﬁa‘éa&%ﬁ‘a&é&ﬁhby bind to a
preferred segnent o Wt hOL binding to ot regi ons of A~i have a
nunber of a@mm efgiesosrtebiéw peptideaganspaicH tmar msniwhloomsesﬂmbmﬂﬁ@ to ot her
regi ons or n t eaquale dosages,
dosages of P % %’/bog‘é’isea? &lusd%é%ﬂ}cﬁgctélsﬁfc i %E‘{%’Iosfégoerre 8 segnent s
cont ai A0a hiu@hemntnﬁhatandusagﬁnmbm&ﬁﬂﬂzbemees diskdse end Dewi’asyideame v ar nyl oi d
pl aques.- Second odi es ci fli-cal Lo egnents, can
i nduce a cFdy ﬁoﬁ’ﬂ °ﬁ§’é“%§°§g cs?tOfg%yw @Sg%sg%el"s F\E})\ﬁr %&%& |n(<§£iu0| ng a
cl earing re@nnm &nmensdr agﬂhﬁﬁ@até@ﬂemoﬂyypmpmuﬂem sbine paieyt widheve ngt t he

Pm 225?'0 bﬁtﬁr ﬁ@lo%%d %];' ];nay never t::lfevelop fall EFzReenrn%l”s %9&&%1‘?&’ éo%%fn% in?Jajrment
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The basic antibody structural unit is known to conprise a tetraner of
subunits. Each tetraner is conposed of two identical pairs of polypeptide
chai ns, €ach pair having one "light" (about 25 kDa) and one "heavy" chain
(about SO 70 kDa). The 5 amino-term nal portion of each chain includes a
vari abl e region of about 100 to 110 or nore am no acids primarily

responsi bl e for antigen recognition. The carboxy-term nal portion of each
, chai n def i iaibedehRAYyI0dre b e MinPKeHBS $thi kAR ROACbIAARe Wath BhVeRGS P
function. Light chains are classified as either kappa or | anbda. Heavy
chai ns are ¥Ycadliserserere shargpiarivad bigerazatsnafl ARithat have o3-rdentad sbee) stenstiralef i ne

t he anti bodyaSiq: g I ] el y.
Wthin Ii gh%’diﬁééﬁé%\%“@%ﬁg L’ Hle baiapirditn o i@ t°g§‘fat‘5’g§?z§%§d°}ér§e i oi ned
by a "J" re¢jpegse grrothepamyloidpgenic disspses hyrgensrating ds immimdgeniteesprmsetp achai n al so

i ncl udi hy ' o Al ' r :
Fundament al s ooy <Rty o R AR RuaEn Mo o200 RRpRlel o)
Ch. 7 (i ncobyrefeaned) G\re prsseant eppdication réitesatesrand catfirms tre efficicypefitizdmeis) . 15 The
vari abl e regj i .he . pais Lor he ant i body - bi nding
site. Thus, %ﬁﬁé"éﬁ%ﬁ‘i%@%“ﬂ%@%‘ﬁ%bﬁ1 %“&‘?%&ﬁ’éf" &l AR5 reagents -

bi f unct i onaindanethyids.pEhssé impraveniebts diegaemiséb irt part, b the ipregers invertora haviadhe -sane.

The chains a1l exhibit the sane general strycture of relatively conserved

f r amewor k r@éal%é%ds%f Eﬁ?criegfwg%e% ‘ﬂ?‘@é‘gﬂ?ff A BFRNPESHICITROnSE | 'so cal | ed
conpl-entEnt ashotily bel Girévtedi The geh@fatdibofPreferddSepitdHd vAinr A REeshiisdeha t Wo-

chai ns of eagh pair. are aligned by the framework regi gns, enabling binding
to a speci farng "be@'lofjﬁBae‘(‘nﬁl'P‘Efﬁ%Riffng%Vﬁ&suc%P@f‘tt@Ffﬁrﬁ‘éF effestsy And/qr greeteBnd heavy
chai ns conpdabesd ridnefagirs formulalidn andRfninidnB8eon. COR2;, FR3, CDR3 and FR4. The
assi gnment of am no acids to each domain is in accordance with the
definitions of Kabat) Sequences of Proteins of | mmunol ogical |nterest
(National IIhsti (Muerapeutit Algemtt h, Bet hesda) MD) 1987 25 and 1991), or Chothia
& Lesk)lSJ. Mol . Biol., 196:901-917 41987 ., Chot hi‘gleet al.) Nature _
342: 878883 (1989). f{*MIMBIAYEGRIE FESRONSE CAYF N 2SR SR B M BNCBRRISp  0duct | on of
non- human radndistersdto iadict BRiboaR) reBotBre WithlAR iNQ, pabieht R PasdfVe Ps ShePid MaL €,
rabbit or rat, can pe acconplished by) for exanple,.imunizing the aninal

Wi th AJ3.-_R“T‘W@iésra‘gﬂP‘ﬁtﬁ@Bt‘liaéléseﬁf&ﬂﬂS‘F%/%Aﬁ@‘N’ﬁ“eb‘r an i nmunogeni ¢ fragment of
A~3 or anti-idiotypic antibodies to an.antibody to A(3 can al so be used. '
See Harl ow & Lane,, Anti bodi es, A Laboratory Manual (CSHP NY, 1988)

(i ncorporated by rlef@s@tdadycis Aptive bpmuneRéspenses) . Such an i munogen can be

obt ai ned from a nat UTtrape@it dzents PMuRRAEInERAnSEATcEDbise SpectiiéallyafiRBRE Nant
expr essi on. ﬁ%tal on nogen can be adm ni stered fused or

ally the imu 2d |
ot herwi se ¢% HBFQHWEFN'L%{‘ Abpertides: Sreferesd penisarg e AR pratidniselband Opt i onal |y,
the i MUNOGEindh@thdEbrAdrHahSE bLuRR sephrehts ' : Alrartagoes of
adj uvant caﬁﬁ?oe used as descri bed e\lg"ﬂe{lglgt\/s\7 &Cﬁ%%?@g%ﬁtgﬁﬁﬁa@g%vant
fol | owed byertise hiapindues andjorcrassreastaviyantibediesdo therpréfermdrepitenes of ABf | abor at ory
ani mal s. R%Pﬁid‘é%axpilsmlﬂ% pigs are typically used for naking pol ycl onal
anti bodies. Mce are typically used for making ri~onoclonal antibodies.
Anti bodPes are scredibalsh dnowpesdi-dndoidipaptidegortA# peptiddsts B$H4666/829ant i bodi es

cer ceni ng. SR Wie Blodlal il R CIRERl 10,078 8 Rly=57%45 8ht 1 body o
a col | ect i 8fr4drmitelacids,ovhichit thetpsincipal asmpor8ntad phardeeristicl pldgies ofti ni ng whi ch
exanpl o b HEER HBrb A B Reb e otoc S T e BT S Bow speci f1 c
bi ndi ng t oeiidymes Birinbd @ yindipEdcrebsest (b Haipdyt, TRES 26, 150¢199M).1 RAss mAbdi@knat i vel y,
epitop spec'}fr,i.ci ty can be deternined by a conpetition assay is which a

t est areiﬂ- r Srablepssesiatedyvith Algheipshditeatenstes ProvimpE trfthe gita of BARCY secretasg.he t est
and ref eregeg; ighag] : : ' £ 0 ot l i Ltope or

epi t opes sgl?‘?llﬂg?glﬁt (I?)g/} %?gl@{%ﬂ@ﬁﬁxtﬁﬂgﬁ%:ﬁﬁ I néegtﬂgﬂé&e °§%F ? r%%%%e%‘%ééf eres with
bi ndi ng of of ARP istitseracessing tp ASf exdipesitiors@7/62] 4reproximde trthé diLdfps i s nouse

i sot I ' t. ' t h Les. M .| got lg&x
27t he- equr e ahe SR IR BT HEE: pleRooyanilS b s Rs Sib MR zod

Anti bodi es Chimeric and humani zed anti bodi es have the sane or simlar
bi nding specificity and affinity as aldouse or other nonhuman anti body t hat
provi des the starting



material for construction of a chineric or humani zed anti body. Chineric
anti bodi es are 25 anti bodi es whose |ight and heavy chai n genes have been
constructed, typically by genetic engineering, frominmunoglobulin gene
segnents belonging to different species. For exanple, the variable (V)
segnents of the genes from a nouse nonocl onal anti body may be joined to
human constant (C) segnents) such as 1gG 1 and 1g&4. Human isotype 1gG 1 is
pref err ed. cléavaydieaaionTy WEEH AB dfolBadio dso inbidsseahd WiibuhCofithiedf2843n consi sting
of the V or 30 antigen-hindi ng domain froma nouse antibody and the C or
ef fect or d®AlEPAcH fm of ABgsasratedt | body. Hunani zed anti bodi es have vari abl e
region framework resighieteSbiahRbhdty s it AHR ol OB 0205 Bathcal kiR med an
acceptor anti body) and conplenentari 'y Zi determ ning regions

subst ant i adlteynatercompéemenimscadest ilbpatyiculan, éfbinds tooCl endhsltimhtelydo €3bi. This

56: 10020- 1500 R pn T Gsre MR, Bonorbadds Vool W apy BB BRI 085 161 s
5, S85, 089, addBion, 63 bikealds domal fulkting end thhl_?ﬁigdézﬁi‘sl;‘-’!;ﬁx B édMsfxf)T])Bbdt mi@bfemexrnregfeﬁ{ ence

intheir entirety.fo I\ ~ArRUr DOSEeS).. .. o I S
are also oBeElkif o000 MRS e itn SP i 3s, TR sE bR s h v

vari abl e dape gehertean irainahd i¢spohsesiarexédsoof thatsfiotharntippsli es whose franmewor k
sequences exhibit a high degree of sequence identity with the murine

vari abl e region donﬁ‘i%ﬂ’gs ?WﬂWW%“@%@S-@@mePfWﬁeavy. and
li'ght ghai Rl i 3dSaRNARE AN A AP35 THeSe GiRAcR Bf figd f LM the same
or di fferentc 10 15 @0 25[3 30 Eﬂman anati b?dy se S@%c%s. The ﬁrégt(;jn’%n ant i body

sequences Weinrasiopship to dhe ARTCRrscusyor g illngrated by Figud ohjardy ateah., BANS Hbdi es or
can be conpﬁnglg%@qﬂ%pg%p@g’}%q!?%e eAntibodies. See Carter et al.,
ds

WO 921 22653. Certaih am no "acl romthne uman vari abl e region framework
residues are sel ect HaNfAsp-AlaidePherArplibAseSerdily{TiyeGlu-FelsBisilieGimf | uence on

CDR conf tyi § 06k t ' j [ f i bl
R, ot oAt he OSRGOS\ LGB g o= 1

examnatio e"c acteristrcs t he am no
aci ds Ht p¥sltGlr@lgmVal-Yeldid-6lasQHor enpirical observation of the effects of
substitution or mnut | 1 ' LAS:.~Foh.exampl ) when an
amno acid differs ggff&%@gﬁgﬁapﬁgﬁfégﬁ%ﬁﬁgﬁ rggg??r?%élrogr?g% E‘ﬁ{@{*i due and a
sel ect ed handevla-UeViahiospectivelyi foom thePriampinial ends iA@Gd2 diffetsdramuAf42 By therewor k ami no
aci d shoul . [ 3 equi val ent framework am no acid
fromthe ﬁ%%%%ﬁ%ﬁ%@iﬁ%?ﬁ#&?? @é&%@%abl y expected that the am no acid:
(1) noncoval ent |y bimogogerti¢ fjzgmehits afAf} are advahtageduad]atieetotthd intaat COR r egi on,
(3) otherw interacts with.a.COR region (e.qg..is within about 6 A of a
CoR 1 e orfpieesi B Hfa Metnbaf o S ek e e peclyfiobly Qe Bitontihci i o
for subst iwittin AP imiue: avsefapinanurtogasin rdsparye Yoo trikatmentod Addheitkser’s diztaseyr € unusual
for a hurraan ei %noggﬁbul i . aﬁ th?# q%gsi.ti on, These am.,no acids can be
subst i t ut &8 ST AOERS AP AT PIATIEFIHT FREAINRE T FRIAPE SR Y IHgS SrBresier nouse
donor ant idofdyitratfonfof @re dséral iammiinegértd Epifdped thin dosaie offiit2t ABPBEhd,human
i rnmunogl obul,i ps. O her _candi dz%t es for subhstitution are acg¢eptor human

f ramewor k CARHRBRARICENE fagmenis ol (iR gangipteragimmupQesaiq reSRRAIABRASbul i n at t hat
posi tix3N. .ambied Yepotit MiMokit@ehaaide PuiEiidak Sinunb iR te B akelapR @@ipObul i NS
usual Iy show at | east 85% sequence i1dentity to a human vari abl e regi on
f r amewor k PEIEiR &qpeviich 4B Aeives ybhih fragments #7e sigplep o manufactusg;tham
Anti bodi e | j ai i Aol | of
Fechni quoa daas By bREFicRe: a5 rophn Ardnhi pOAPH A Saeed® NG X
conpet i ti wanhérmslintagt A0 el ifyine pteparation oft fhemvacaicaltcompesitéons el sane epi t ope
specificity as a.(f)qéti (i.ul ar nouse anti body) such as one of the nouse .
monoc! onal®SMHLEEPIAEI Exanpl e XI. Human anti bodi es can al so be screened
for a3particul ar efSchepfnvpGRhici fEiginéntdf ABihBe: Dsehyenée dNaamaRDf3,8{6A~ as the
irrrrunogen,loan% or ,bl}/ screening. anti bodi es agai'nst, a coll ection of

or 20 contiguous amino acids from a natural peptide. Some immunegenic fragments

have no more than 10, 9, 8, 7, 5 or 3 contiguous residues from AB. Fragments from the
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deletion nutants of A Human anti bodi es preferably have |sotype specificity
human 10 1gG&. (1) Triona Methodol ogy The basi ¢ approach and an exenpl ary
cell fusion partner, SPAZ-4, for use in this approach have been descri bed
by Cestberg et al., Hybridoma 2:361-3b7 ( 1983); Cestberg, U S. Patent No.
4,634,664; and Engleman et al., US-Patent 4,634,666 (each of 15 which is
incorporated by reference in its entirety for all purposes). The

ant i bodyphNewoginaldgalf of Aplarayzefcott. aankded)ynm\Iuiogcniefrk@nhntmaclml AR5tk i onas)

because the e hree, cells:ztwo man,, an ne nouse.
Initiall ytg glﬁloﬁ%geirﬁ ?&H&lﬁr qbs:gpg}gogd‘{d,&-ﬁ f?rgx Apdicat e§ gite to
obtain a mnehdapiredddy 145 0TI tackRE QAR fkiduIIZ AR F?@!rdehts%@ﬁﬁmﬂéatt he SPAZ-4
cell line described by Cestberg, supra. The xenogeneic 20 cell is then

fused wi t Fesidues hﬁﬂﬁﬁﬁé@lﬂﬁ!ﬂmﬁtﬁsldyhsp%b’cﬁéﬂ@fépémchmfmd|'Bhﬁdy pr oduci ng
| haoosCe laghid e i RN, Bea BRANLONPRLL RO ERAR WIIRYHERTE ©! 20 Y

t han ordi onas made rom I nmani Ilsyrrphocyt es .
are .obt a| aehlr-témmlﬂagnhlt@dﬁr thapA@e . bﬁsﬁhes@@meﬁrﬁabmms miugeéw of a human

donor. n es.a nst ific anti en 25 or :epitope are desired)
it is pr ef@rléﬂ;?’el 43 h@ga? 3§'ﬁ6?ﬁ‘£}§‘62r "BW? iﬁ'é"qnﬁé?%? sergeningfRtini zat i on.

| muni zat kQRitG #cl8Ring o F%Oedtlﬁ Xﬂn}‘&ﬁepbﬂs‘éé&é’s&bc&% the ﬁxﬁ‘hﬂﬂ%’s BefgFuni zation, B
cells are typl cal I I'SO ated roma human 1 nmuni zed a fragment

t her e_of : U é%gnﬁa syzfgg@g,aa]gasé@m,gp#ﬁqwnyx(egatdgasﬁ agHGrierminal amino acid |
anti - i@ OP%Qén@mad“a'tlpﬁg'yocEﬁ}nﬂEf(ﬁ‘ﬂl@bpﬂgl{rctﬂedo\(u%oml: the QH?OﬁEEEmg% nB cell's are

isolated fromthe sanmg patient who IS timately t i stered
ant i body fmgnensiackingp ahwmctdstﬁomm&tmm@nnd ﬁAW‘pM@S&sﬁaﬂéSt ypical ly

exposed t t L DEL T S |n ch ag R PM -1640
(see Engl grnngﬁakggQO&%e A?Q OJAVG cf%th nqgrf ?@%@E‘splf%es:? %he
i mmuni zed emmmymclymem@peoﬁmﬁegfmm taemeﬁmgelmbcuslayhrmdhceehl such as

SPAZ- 4 by H}ﬁrﬂ?% net hods. For exanple, the cells are treated with

40- SO% po ye ene "ﬁ%ol of MW 1000-4000, at about 37 degrees C, for

about 15-10 mi n. OelU:ﬂcsabmeﬁ»&aandat:&di fdfaaﬁdehzeAButﬁihﬁlasm:nﬁththuﬂml pr opagat ed

in media selective for red Sﬁubrlfi (nﬁg @A .. Cl ones
secreting ar?tolaﬁlg(ﬁfaélgml‘?i{ﬂ H@tegﬁiéovféaﬂf é TPiogYnAliog alslic Wf’?ﬁ ae'i’fie i dentified
by assayi nglutelderanammnﬁmamglsmprcellymmﬁeumrﬁmmutahgoedmrlingtp;pﬂidbsbudhd ttve A-3 or a .

spoat 11 ci P Fieiosiigls SR PR R AR BRE ARiaR AR ST own i n
vitro in eueasti$orPeth samenb"mertﬁt}" with ngtedal pdpltldESS Soint anahexd ahlo énctdden tested for

the abpl i {¥naha1RinAE aﬁ{éo%o&kf ofng%tggg x %‘QEISEAQFHIHO Alidd) a?u%n%i\éélorg\sle?;e

genetically stable 1 es at ver
Expr essi ofew Mélloss (F&nbxdnmla, ﬂt:mmsaédspbmccabrdmmeanpashmdy agd&/oeBoff Apm t he

trioma in ol e vec t ransf the vector
into st an%f'& bgr}?ﬁa &d wﬁ?so'%gﬁearsﬁld;[b g?mgtélfﬁl a’f"inﬁé‘%‘gs TB%g%‘m‘Tr ansgeni c
Non- Human acrm;mmmshhsmdaumxndamuseu aaqaammb adills lexdnadd, gchydeoxpproneced from
non- human_tr ni c. ma hav transgene ng at |east a segment
of the hu?rﬁ?‘fg?’ﬁg Ay T‘?-}quﬁh)ﬂ@sm n%lgafg}y ?%S @ﬁh@f@g‘%ﬂ%&' Nrmunogl obul i n
| ocus26f adetiserRl, NeRAGEARINSonRI R ethyingstitine C4-hRdlyly¥ink HARL T vat ed.

Pr ef er abl é’é t he segrrent of the human i rrrrunogl obul'in locus includes

unr ear r ang&tYeifinmendsisepsparieArd. Jifesmentiand @pieas can be screened for

prophylactic or therapeutic efficacy in transgenic animal models in comparison with

untreated or placebo controls as described below.
AB, its fragments, and analogs can be synthesized by solid phase peptide
- 30 - synthesis or recombinant expression, or can be obtained from natural sources. Automatic
peptide synthesizers are commercially availablé from numerous suppliers, such as

Applied Biosystems, Foster City, California. Recombinant expression can be in bacteria,
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conmponents. Both inactivation of endogenous imunogl obulin genes and

i ntroduction of exogenous i nmunogl obulin genes can be achi eved by targeted
honol ogous reconbi nation, or by introduction of YAC chronosones. The
transgenic mammals 25 resulting fromthis process are capabl e of
functionally rearrangi ng the inmmnogl obulin conponent sequences, and
expressing a repertoi re of antibodies of various isotypes encoded by hunan:
i mmunogl obu enes, W t hout ressi endogenous i munogl obul i n genes.
The pr oductsi‘%’r’f‘s ?P‘p?’??ﬁte}"ﬁ?cegelgpg ?Fglé ﬁ’dcfdrﬁ’é? dorgeensiinanks are
descri bed . iefpressioniate deycribed By )Sahm@fﬂéﬁ’éﬁhlewoi’elcular 14287 o/alo? Buinud?S 30
5,877,397) US 5 874, 299, US 5,814,318, US 5,789, 6S0, US 5,770,429, US

5. 661, 016, (©8 P Press Y Pded;, £989)sSomestorspARpptidogre alssawaillle 806, Nat ur e
148, 1547-}% 1 um.g,g ( herl apati ,
WO 91 / 107%?1%@&&88?9 Mﬁ&ﬁk{aﬂ Pgb%e?gﬁﬁ?ér@?}r?goré afﬁg’dc%gg C?% g{%%ce inits
entirety f@FP‘&EBCWbdé‘éﬁaPa,ﬁéhsgem c mice are 24 particularly suitable.
Anti-A(i antibodies AN human
manmal , such as descﬁeﬁggg%%b{lﬁﬂgmugw &hﬁhg&?’g‘#‘ : , S‘ngﬂrl%e”%{:'th A(3 or a
fr agrrent t lexanendd, anme&hgmalt Oéﬁﬁlpbmweeisg@‘hee V\pﬁh@ﬁm eniuio;a,cxde, Epr, fusing
B-cells fr S el ona .ce | i nes conventi onal
oni er - | SPaEF PrelRRE Regys Petfi i Bn Pl sRPRes pesaettordy BfkGS e

provi ded i metbﬂ@bgélfsram]w ac&ﬁsfeqmnizéﬂﬁt1htlm§l5hdlpemn¢ell&ésp%§ehgﬁﬁstltl{émmogen' c
agent . §pt ona é sych ycl onal ntlbodle can be concentrated by .
affinit Fterologays;agynq A ‘ﬂﬁqmcﬁ‘?d ereire Boegl EﬁSP.P“ﬁ%?ﬁailﬁbthaéBaPﬂl’éﬁnﬁl nity

-reagent . 1@u&1§)olﬁb,ames EintR Isaﬁedvatthﬁ&ph@a&w&wm@m&ﬁ%yfupimxght ai ni ng.
‘human anti - antibodies is to screen a DNA |ibrary fromhuman B cells

accordi ng ??ih’é‘ cgRRisan Withypteatsd s placehosgnisgls Hﬂ‘-‘é""@@d Below. The ARce 246:
| 275-1281 beph@& %aloé\ﬁctﬂ@ffﬁﬁinQ%r Bﬁh@r ﬁdl}ﬁéﬂ@der@ﬁ e g&hiﬂﬁiﬁredsili 6B ?t&ﬂ)lj s can be

obt ai ned fro[r) nan i, muni zed wi , fragnments, |onger polypeptides 15
cont ai ni ng™& !§“°8F rwgh%ﬁfsgcwdim WT%?WﬁlaSCW?%ﬂP%m“WtSOﬁaI ly, such
B cel | 35ar mofdthatichi@thuhdgRicaghad.i ent who is ultimately to receive antibody.
treatnment. Antibodies binding to A~3 or a fragment t hereof are -$el ected.
Sequences encodi ng St Yepaknnean irepuneesinpRPtide sudipvaftagpentof ABhen cl oned
and anpl i f t@de p%@&tﬂr@tm&k of£ B&ckdriAGe Q’Yof'%%ﬁxﬂuﬁoéeﬂﬂci:%%ggs:mr efficient in
conbi nati on th -di splay tech noF . et al., W
91/ 17271 ah‘&f @é?de’gz the "&’PUWW 927"@&@4‘700@98&‘9‘1 B‘W?a gengme pISepiSo8TE] 907) us

5, 858, 657) oftffe 5n1837 battedia. Optidhallp3he Aleddsbid IS iRoRfBrateddR sﬁ&%nggr i ch i's

i ncorp25atﬁ‘ r ef erencg Inits ﬁentl ret%/ for all purposes). In these
met hod 51‘%‘%1‘%"’8? PIPHAE IS EXPESSET BYR ICRgte Brafgip eha%?e%ea Brofinsyitaga di f f er ent

ant i bodi esowr stiffeke protditi 67 a ﬁl:lfsfoﬁﬁ Qﬁnsnﬁﬂibtéﬂ@ﬁto@éin afeﬁ‘bdd&bials& bhadthepl ayed as .Fv

or Fab fra nt.s... Pha .bOdI es esired specificity
are sel ectgchFﬁ%/l g'fs?lialfﬁ%t yd‘e‘ﬁ |°6 Qﬁ“ﬂ(@e‘%@ﬁ%%d g‘?n HBPRSAIC t her eof .
In a vari abna(xénuan‘edt&Gtabhagesdéhmmda)ﬂddfmbMHSWUV&&z@dﬁd dathe @fcepRAliieg t he

bi ndi ng speC| fi a. sel ect.e rine antibaod e produced. See

W nt er, F‘}%G}g% a%hv't“t‘ﬁeg' Vﬁ%?‘ﬂ%f&t°"@i“f‘h‘élfust?‘l@%?§aa‘fb€9 VIRYsEdt chai n

vari ab2e rmclmaa.nrffotwhpo:ﬁ@tﬁﬁlﬁledacfﬁ@!aﬂwﬁd%@a&ﬁﬁdeh@ﬁiw Shigelle € Fudlén ef amt ar ti ng
mat eri al . If haln |abI r Ion | s selected as the

for
starting nigFapPegic Pép‘%é&é“*f*slpg%"c‘é p%rB ylf(’:‘ft% SHAPERYE ageHbRlS di spl ay
the sane |inghde peptidenandosthalobmpsags that do noeneceisbﬁ]yﬂ‘ﬁﬁd dsigsifiednt ddilido mat eri al )
and a differ nt heavlé1|l chai n tbé‘%“ abl e#ﬁ%; on. The, heavy, chain vari abl e

regi ons ar¥' FEyW byt nevs Sﬁﬁﬂer%‘a?‘l“%ﬁﬁégﬁﬁﬁ‘?ﬂh“qﬁ‘éﬁ%y chain
vari abl e rsil®hmudt LGRS, FOP¥MaRPleS b ' (e.g., at

| east 108 and preueragb%(il ¥o eaaggtib WU&Q?@ éﬂg&lergtfg@ ﬁglﬁléfa&tﬁﬁan heavy
chai n hr i Beatecap bgpesene f@nﬁltlhb%ﬂ)ph"afgeldmm antibodies agginst memmelonalg nat eri al
for constr i r ach phage 5

di spl ays t%gwgggné@ﬁgg{/&n agﬂnhb"i‘%o F+]g Ig{d%{seca#'glsg? Esed %glﬁ'&r[elgl on identified
fromthe fanhmdlednmpicalye antlhcraaryd)geaﬂetean dnrhﬁrmrrem)ndeltg ht(seelia.remmlarl abl e

;ggir ?gnge hJuh%r%y\;arl a 1e k‘%ﬁtsec(': gﬁhpr g}q,bgga‘g egﬂbﬁrﬁ@m qghoe\nr ﬁ{:}ys?]; ong

specific binding for Aare sel ect ed. These phage d| splay the variabl e

regi ons of conpletely human anti-A anig bodi es. These antibodies usually 10
have the sane or simlar epitope specificity as the marine starting
material.. v. Selection of Constaxit Region




The heavy and |ight chain variable regions of chineric, humani zed, or hunan
anti bodies can be linked to at | east a portion of a human constant region.
The 15 choice of constant regi on depends, in part, whether

ant i body- dependent conpl enent and/or cellular nediated toxicity is desired.
For exanpl e, isotopes 1g@ and 1gG&G have conpl enent activity and isotypes

g& and 1G4 do not. Choice of isotype can also, affect passage of antibody
| nt o the b%&?‘ﬁs other {has Ar%?ﬁ%‘)g%‘ SF‘E)‘&; pdpee a9 IWMUNPRERic respopte ABRIAKOAE Monst ant

regi ons: cagoRG R Q@rr&fse?ﬁ%ofﬁ@hét%@é(e@q P8 19X RILaREslyRs tetramers 20
containing two |ight and heavy chai ns, " as separate heavy chains, |ight
chai ns, aspﬁwbbﬁaﬁﬁh ag¢ntpingdpce aanmnmvogcmc response tt is speraficalludiredteddp es i n
v o ea itk RS AN BLEARLR  EABY {1 0u0h 2 spacer
anti bodfes are typi dahdom pbmﬂeamé‘qbeﬂn;desaam}rdncmapnunds(mnmib@mcreéﬂmmfrbi nant
pol ynucl eot i.d 0 truc ica i ncl ude_an ex on co trol sequence
operably | fur‘ﬁ?@i% rbsﬂ]ﬂg’a Big ﬁ%"%eg(ﬁﬁ%'ﬁ%%’gé%fﬁg’ﬁﬂa% ‘ioﬁg’o 3,1'1 tidi ng
nat ural | y- eans!m;symtfesried)in dmé;eb}e&tqgmuﬁoxprmfmt@npdmgi mﬁl‘ﬂde ﬁ?ﬁﬁeﬁﬁ&bm Y, : he -
expressi on control seguences are e potjc, pronoter stens in vectors:
capabl e of b%ﬁgﬂ 8? rﬁ°P¥da°5Pa"tdF%Rl§J?S§@ilphcb’ %‘ﬁ?ﬁ?‘ifo[’ﬁoﬁta Aedinscerpids, nce t he
vect or hasabmetic édmnmrmeﬁbybﬁti al;rltﬁoe?ap&hwﬂzalbmed;leﬁgomﬁb@l host fI fh

sui.t abl e for ssion o e.

mai nt ai hed ndi tiqn hle
nucl eo,tl des“i’étgh‘sﬂéég‘“es g"?ﬁ%@&?’?‘@%ﬁr% af I "}E‘f t he
cr OIS Sr egf:t écm@oaﬂdsl canbié emstritfed by Hmo@upymsaicmlraﬁee (EBI@ ntiedidegiibal | ly
replicabl e, e nj Sns e |so or as i ntegral part
of the hosi"‘@???‘b M’%A@WW@%@@%@ Yeé‘? tain sel ection
mar ker s, e9410805wmﬁ.ﬁmdcbpdih,mBS/BaﬁmandJScﬁppg,rwwm$ (eaélamaucm@ perm t
det ecti on of tho s tr.ansforned e desi reld %bjﬁnces

¢ “Ff@t

coli .is on&°Bre %{elf%-erf%g?r ZHROSH- r?@d%'ééﬁﬁs CRRpis
sequent®s pifagd:dneplwmsthmds |8wergt iDmelin, W & DH&ISP. such as yeast are’al so useful

for expression. Sac%ha o bl S. eamgé)({ﬁ%er red0 ?a ’é"‘B UI tabl e
vectors having expr&Ssion conf ol AERYP %rlglna YoFreesi e at i on,

term nati osultslatqvebuciesrrmndlgtﬂhw dapdciy ld]:md;tocm%crm orTm}majtesﬂchm ers include
3- phosphog t her col bIe yeast
promoters | ng’ﬁ Lgsp§%§§or err°s eram%l%!g 5?‘81“"% 8‘8 ogenase,

i socyt ochrserendganaa ﬂerﬁmnym aﬁspﬂﬁsodal erd armmblbﬁaenwvdyweei ose

utiliz cells.are referr t for ex essing nucl eotide
segrren?és 1Pa§meﬁpg%| ?fan??m%ﬁ °8BLhePﬁ§S°d?°“F$g’§?fb’ﬁP¥ 1P ﬁé?eé? fCePERE W nnacker,
Fr om Geneswitldn @sqagsl 10V 1Ry k4, Sbsedng 3-ANY CothPOuflds ch teltedie byahe sitilet abl e host
cell lines capabl cretin t gct ;het er o] ogous prot ei have been
devel oped FR°FHES %Pf“beaﬁ%r 'ParPBl"gdﬂt FROPF speciiisies,, E“‘Qﬁ(‘ﬁ“ﬁféﬁ d Iines,
HeLa cel | shy suclegkdesis @8 themf@itharmatatd fok i emary tPiiues altibydied iedefivd S are
nonhunman. essi on, vec% ors for t?eze cel IF can, | ngl ude expressi on contr ol
0

EX "y
20 sequenclt’é‘slgll;(s’:t’!l‘tﬁ’ﬁ‘°aéB egis theggol.y Epr sxamplegmultiplefiytipnsgf sera pan %nhancer
(Queenst @étedonlxﬁmm&kﬁlal%@mat ﬁa&e%&n(pl&%ﬁla witRAG 1% %ﬁb&h&é&%é%' ng
information sites, such as ribosone binding sites, R l'ice sites,
pol yadeny| $e EL{§Avean berperformed 4@ testdon reartive artiberlisatoohp 9 efegesst. Pref erred
expr essi OFC&%%&| S BN BORESd h § ous genes,
cyt omegal ovi rus, §V40 adfeénov?c}[rgmtB @%Tc%fe‘ mq&?%‘}{%cr%ﬁ/{a?ﬁanm%@he 25 like.
See .Co et aaimals predispesadriolan amnl@rdmgftmradl(ewe@s)desmbteéummiEwhglf;s &uch body codi ng
sequences g Lo, the
genone of aﬁwgﬁglg%?%gg%@lgqmb cf% %@g%%&@%ﬂr&i&g@%w ﬁ s":Itk of the
t r ansg¥hi cl-apvpreatnd(rsieebeaginga, 670)57ssszlesmaummcma@desmeesbmg 992) .
Sui t abl e tyyahs NEes I vy 30
chai ns i n operabl U?&aﬂﬂﬁé@%‘?z g?ﬂénraq{&a%%ﬁe%g’en %gﬁhagg@%é’f ro engle 6}
gl and spedffl@cg\éweﬂcm&z ‘aSASé.slé2817-b329bet9a7),§utrdg¢rdbex’ratntal]’ﬁ;e;cvectors :
containin % f t traansfe to the host
cell by vvge}Y‘{mEcnomn'rre liggelag%ﬁ Bgr t"lte’?ﬂlp‘e@eo O"}ejﬁﬁ M} host. For
exanpl e, calciumchlori de transfecti on is commonly utilized for prokaryotic
cells, 27 wher eas cal ci um phosphat ejt reat nent, el ectroporati on,
| i pofection, biolistics or viralbased transfection can be used for other
cellular hosts. O her nethods used to transform mammalian cells include the
use of pol ybrene, protoplast fusion, |iposones, electroporation, and
m croi njection (see generally, Sanbrook et al., supra). For




5 production of transgenic animals, transgenes can be mcroinjeeted into
fertilized oocytes, or can be incorporated into the genone of enbryonic
stemcells, and the nuclei of such cells transferred into enucl eated
oocytes. Once expressed, antibodies can be purified according to standard
procedures of the art, including HPLC purification, colum chronatography,
gel 10 electrophoresis and the |ike (see generally) Scopes, Protein
Purifrcali p me agents
For 1 nduci Ao 1St sYebihopkdad] el Wb orcbundrBEIeh b RaRNER oS00, O

i nduci ng ani\ﬁmiﬂmermpmgehdgmﬁagmemfémﬂcm&webut are too small to
be i nmmunogenic. In this situation, a peptide i nmunogen can be linked to a
suitable carrier to help elicit an inmune response. Suitable carriers

i ncl ude ser um al bum2ais, lKgyitolrdutingrPabivl nmayeRésponse NMrunogl obul i n

nol ecul t hyrogl o ova tetanus toxqid,., or, a toxoid from other
pat hoge |c bact eri a?ﬂfﬁeﬁm'&é’g% ﬂ?‘F}e’PYcé’t‘°Eals?:5’Fﬁ’8" %’H’&P‘éf’%ﬂ’ator 20 N. pylori,
or an att egpeaifially bixd b ABéd otk b onemtfwamwicrm&russ | Sieh bitbodies @dnlbeePi t Opes
that bind to myltiple MHC al | el es at least 75% of all human MHC

al | el es. smm@?ml PfeROéy%né‘ SOmE 6T ‘k%f&mmdrfpﬁ%@ﬁaay fo theagemgptpd fasm  T- cel |
epi topes. ' I e

| -1 emagl ut '? Fﬁ?%gﬁ Ll ?gM%Id%éﬁl%-égﬁﬁkﬂAgbégﬁgighe@&—%igﬁf%ﬂneﬁ%gﬁﬁues bol ded)
AKxvAAWT Lt Eormupeithont @mheg@she aggreeppd@pe Brie hEKEEiSwErbgatedpad i tis B surface:

51 GO AERG R in P a HPlos BRR s R Bofy hshalnn SR RB 3548 s

toxoi d: TTE3Q ABS@WG@MWU@WIEhdﬂgtmmMM@cﬂ—mE Tong fagirof AP (i.c., AB42

FNNFTVSFWL SHLE H 120, TL: O her carriers
for stimul %‘ff‘ﬁg@@r %’Hﬁﬁ‘r‘\g?cﬁ% Wﬁ"ﬁﬁ{ﬂ%&?‘%% in H‘éltﬁﬁlé’%&f%’kl SRB€ such as
L1, | L- Lasitanids bdd pegs il bbing o TlNEngeh mylid jRhSro@iAdchemoki nes.

such as MP l'H%ﬂ and ~i .and 1Z. A nogeni ¢ agents can al so be i nked
to peptide§™H o R LT S5t e AYERG RES COTRENTeBiOR L lpasty

O Mahony) magﬂt$?%3o@Mt Mo 1 ihtéRibdwith BAEEREGIrC Pﬁ&ﬁﬂts@tﬁ@fk(ﬁ% l'inked to
i sl.inking. Technj.ques for |inkin n I nmunogen to a

carriers b ff Crir},cal H;

carrier inBPF T’Fé“ﬁ"(?lf pYiRghighestatnity oidwman iselygessfor e ﬁ%{l receptor on

N succi ni n]alih}gbc}&c (:a*sprspddLﬂc-PTabfr@ém@ﬁ@ﬁn@[batbeuﬁcgmhuﬂﬂﬂeiHﬁGftHé m dyl
4(N—ma|e|md$)n$ glﬁﬁ}/lo ex ne- 1-car boxy @_Ulge(SIVCC (if the Eeptldelacks
a 10 sul f h§HPOEY 6§ a?f‘dbta"?ﬁ‘ff PLRR ¢ TRSEPIRg FiomMe SRtibAdics bl 49 e ne
residue). Ap eﬁmarbemegﬁmmfyrge@a&@uﬁn@tsc}uafto%odtllokaq’em?etoﬂle@no”f}&%e' ves and
peptldg cysteine re |des ﬁn one.protein and an am de [ink adgé through the s
-ani no*®dn”" a I ysi ne, er°'8{‘ &a fyrpé’éuié?ﬁnﬁ?d“ Bixsd popationhefrantbedics bindings . A

vari ety of toSbedial @pisdpes a6k tBeHeth bPAPT REweee HobycRhdl s8a% n. Rev.
- 62, 185 (1982). C%ﬁdei% blgrgunctﬁ%na W ou |ngr]5<'§1)$yent§l for%‘gpﬁ?gzyhﬂ;mrat her
than a 15 RAFHGHar F%ﬁ@elnmfk“di;éuw%ﬂﬁldf) g@omaihmwbedxmabmd travpedifiagent s are
conmer ci al o t | ei m docaproi c
conrier 1 al dottoB Gl g B bl HAE L RAG Ar\agnc%g%o%aw% Bl

4- (N- mal elhpdndamcmthmhohdﬁmeof artibodiexganibe tm:ddsmg'he taasgbgizy| gr oups

can be,qact C

1- hydr 053 1= 2-Ni trdgy}% Fﬁgﬂéeg&é%? %amua £ (‘i]'[r%}lerm?ddn (fnoc gragaithodietept i des can

al so be ex@nda@%dpla@cfm&lmnslms)ﬂdOmﬁAw(WEthdmrﬁrstermnmnalees;ddeefmm’abgous
pepti des) ni c tide can be.linked at its amnqQ termnus, its

~ car boxy! t%ag%s g{éh'éf%@&cwrg %WFPE?“‘&?FF&E&FI‘@”%PP?%‘I Brepeats of

t he i munageno mmps i zdﬂ s6@tola epitaenthin 5110 hsorwﬁuaﬁe@mibsalsb bikdPdol ONnal 'y,

an |mmnogen| C Q"ng de can I hked to nulti.pl e copies of a heterol ogous

peptide, [OHNESERUAGIE a"éﬁsqrﬁbtlf"l1 el R bAQ@r &7t SPwe ﬁchWd@H@OB@bP’i“Ge Some

carri €30 paphh gfifops QaNifg ktQedidd UCFand ch@ihP S reslaes 11 LEAPOR g?&@& st the
carrier pept|i gﬁ pThe |%dugéd hel pere T-éc)e rIess In turon Pn E% Fcli-acell

response jhbesiss inahudeithaseibivdiag ioceppenss Wit residiiee #0-1% 16126, 25230, |1 e20,58pt i de.

30, or 10-25 of AB. Itis recommended that such antibodies be screened for activity in
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Some agents of the invention conprise a fusion protein in which an N 30
termnal fragnment of A(i is linked at its CGtermnus to a carrier peptide.
In such agents, the N-term nal residue of the fragnent of A/ 3 constitutes
the N-term nal residue of the fusion protein. Accordingly, such fusion’
proteins are effective in inducing antibodies that bind to an epitope that
requires the N-term nal residue of A~3 to be in free form Sone 29 agent s

of the inyention c ris ats of,_an N:term segment
of A3 | | Hedtesd mpflBrecfictif nf el berdte 156 e hel BRI pept e
The N-ter mgnahaihraa@mnarek t@éplﬁpeglwﬂﬂtgfﬁﬁid@&saﬂ 11801@26,u8#21fau6 BHA2 ekt ei ns
soneti nes be a ends at 3.(- 7). A~i , 1-5,
ona 3. 7 aPR oD Sebada HIAF ToRos el GpEs hevine bEiHE Pei s R of ei ne
conpri se diffefeaf@%pdvﬁﬂsea nsucha@ﬁbmm& artie aﬁ(ramhtereaaa;damaufe:r exanple, a
fusion prote| n can conprise A31-7 followed A(31-3 fol Il .owed

b
het er of og 8! tﬁ@sw)ﬂemtmd»;awrfyé@siwmtép%r é‘hAﬁl-C%’b#?ﬂl?‘FéFedse‘yQFrent of A(3
is fused glanidieS allitoliestdnae d@‘r@dewtﬁe&?l&aq&éaeﬁtéa phAdis bflcipRpt i de. The same
variety of N-térm nal segnents 1 can be used as with Cterm nal
fusi ons. Some fusi dwwaraataenmywwpé@dao ReeRitope Withinspesifiediresidups. nked to t he
N-term nu %%@J f b inked to one
or nore aglglﬂt | oEall\HO%er ngpgtgggﬁ%nﬁ%sméﬁiin%?%paﬁgé%%%g}n% agxanpl es of
fusi on pr polgpaptidscontaiiihgtht epecifise rasiduesge.; APdri inchis an exagipte)n Sbadl aw. Sone of
these_ fusig teins conprise seqnments. of A3 to tetanus. 15 toxoid
cpi t obbs  EERBAeRREF R troise emgen e TEpAR T der et en B 347, Soms
f usi on pr ahioRsidSE¥RHtISESr ERUOE With iPAS A"S%cl:dsfﬂﬁ%dmgrﬁﬁ&ﬁﬂf hfBdct PIRG@hE des
described in US 5, 736,142. Some heterol ogous pept]des are universal T-cell

epi t opes. aiiHits RRitopeenseidisity efns antibady cambe determined: forexamrle by rmiNeR a singl e
fusion pr gkt Bisptay hbrﬁl@' lﬁ\v\%mﬁﬁm rdehiﬁgﬁ‘axs&)[%y@lfkh@éx@ EbsQ@OMSs sreagrent i n

| i neal confiquration. nmet hods, the age is 20 nultinmer of fusion
protei ns ABoPNagRisRley IHV“WH%mFWFﬁﬁFCQ f@memwrwwﬁc&lhb@dm to  aibpdyt r om 1- 5.

Pref engbl Mnder dest, I farkjlP of SquiMedss BoRRUNT ary, mcﬁfa%ﬁladeonmnﬁra X is two, such
a nultimer has four fusion proteins_ lin in a preferred conflguratlon

referred PUNHEN (REHEAPAES a@ﬁvwlggéfna@eyf ﬂ@&i“ﬁéﬁ%’“&?ﬁ inpdiffergptanemhesy | i ned. The
MAP4  conf iTgeisheftésetoré &qam»enahd%ﬁga cifib BininRtethe RRGbodY defiles! e Spitdp8 25

pr oduced Rég‘ gltlatl n pep gﬁfﬁ synt hesi s %J both the 1?' term naI and side
chai n ami Pewd 8y theati PoHRasRs GBP 2lpRohe tetied for pRjtape BReciFbE® 4 ysine i s
i?corporae@ﬁt?eluﬁérpasﬁdy&tn&ﬁaﬁns&lymts@éduew@e&lﬂclw%aheadybeenr esul ti ng i cal
structure . ,w resen i erm ni i dentica
N t er if ni dHEne BEEW%F’B% g%fﬁest %CWB%%H@'BQPVQ?G?@“%@%% 80re Such
gul E i Sl | cApbirdrte delsyimeaaniia epitdpe a5 BDH,ARS Mitiiaesides ABaghalLikevdseel | s. 30 30
eptide ~

%Gdles that compete with the 10D5 antibody bind to the same or similar epitope, i.e,
within residues AP 3-6. Screening Iantlbodles for epitope specificity is a useful predictor
of therapeutic efficacy. For example, an antibody determined to bihd to an epitope, within
25  residues 1-7 of AB is likely to be effective in preventing and treating Alzheimer's disease.

'_Monoclonal or polyclonal antibodies that specifically bind to a preferred
segment of AP Wiﬁout binding to other regions of Ap have a number of advantages
relative to monoclonal antibédies binding to other regions or polyclonal sera to intact AB.
First, for equal mass dosages, dosages of antibodies that specifically bind to preferred

30 ° segments contain a higher molar dosage of antibodies effective in clearing amyloid
' plaques. Second, antibodies specifically binding to preferred segments can induce a
clearing response against amyloid deposits without inducing a clearing response against

intact APP polypeptide, thereby reducing the potential for side effects.
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Peptide ~ 5 ~KA Peptide ~ ~ KGG Peptide 10 AN90549 (Ap 1-7/Tetanus toxoid
830-844 in a MAP4 configuration): DAEFRHCQYI KANSKFI G TEL AN90550 ( Ap

| -7/ Tetanus toxoid 947-967 in a MAP4 configuration): 15
DAEFRHDFNNFTVSFW.RVPKVSASHLE AN90542 (Ap 1-7/ Tetanus toxoid 830-844 +
947-967 in a linear configuration):

DAEFRHDQY! KANSKFI G TELENNFTVSFW.RVPKVSASHLE 20 AN90576: (Ap 3-9)rfetanus
t oxoi d 830-844 in a MAP4 configuration): EFRHDSGQYI KANSKFI G TEL Pepti de
descri bedi-i Genersl Sharaperiptics of Immupeglehulissr confi gur ati ons): "AN90562 (AJ3 1-7/°
pept i de) AKXVAAWTL KAMARAEREEKS 25 ANAPBABIs (chbwh rolcotiprbe DBREMARE:

Dn EFRHDDAEFRHDDAEFRHDAKXVAAWTLKAAA Ot her exanpl es of fusi on proteins

(i munoge#ibenigssRaghpistrerer is-compopasaf fwe iflentieabpairs of polypeptide chains, each -

DAEFRHD | BV IUR TRE R POl TTRA A R SR 0o 288

EFRHDSS>- | Sainvttuiskpoutongst eastvoliinnmeludes 7 vepatirmeion of 3beer o 110&F RI 1 1)

0 ProvuicouFPRRE S SRR spb R Rt g B e Tl on bt

AEFRHD- PKRKOINT adehehaimidefinds mERmSSRigion primarily responsible for effector function.

BAEFFHD. DAEFRHD. DALER) TG TAKLRE ey T e EXREFORIA PR e

DAEFRHD- Qiks¢ifjeN8KEdnGhal FuOH NNE d8ISE0Y ¢petbeay/ sidsidfime the antibody's isotype as

pAEFRID. QRSB eI Aot WA el i il he e | oy

and constant regions are joined by a "J" region of about 12 or more amino acids, with the

heavy chain also including a "D" region of about 10 more amino acids. (See generally,
Fundamental Immunology (Paul, W., ed., 2nd ed. Raven Press, N.Y., 1989), Ch.7
(incorporated by reference in its cntiréty for all purposes).

15 The variable regions of each light/heavy chain pair form the antibody “
bihding site. Thus, an intact antibody has two binding sites. Except iﬂ bifunctional or".'
bispecific antibodies, the two binding sites are the same. The chains all ethbit the same.

' géneral structure of relatively conserved framework regions (FR) joined 'by three
hypervariable regions, also called complementarity determining regions or CDRs.’ The

20  CDRs from the two chains of each pair are aligned by the framework régfohs, enabling
binding to a specific epitope. From N-terminal to C-terminal, both light and'heavy chains
comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The assignment
of amino acids to each domain is in accordance with the definitions of Kabat, Sequences
of Proteins of Immunological Interest (National Institutes of Health, Bethesda, MD, 1987

25  and 1991), or Chothia & Lesk, J. Mol. Biol. 196:901-917 (1987); Chothia et al., Nature
342:878-883 (1989).

ii. Production of Nonhuman Antibodies
The production of non-human monoclonal antibodies, e.g., murine, guinea
30  pig, primate, rabbit or rat, can be accomplished by, for example, immunizing the animal
with AB. A longer polypeptide comprising AP or an immunogenic fragment of Af or
anti-idiotypic antibodies to an antibody to AP can also be used. See Harlow & Lane,

 Antibodies, A Laboratory Manual (CSHP NY, 1988) (incorporated by reference for all
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pepti de EQVTNVGGAI SQAVHAAHAEI NEAGR (Synucl ein fusion protein in 15 MAP-4.
configuration) The sanme or simlar carrier proteins and nethods of |inkage
can be used for generating i mmunogens to be used in generation of

anti bodi es agai nst A(3 for use in passive immunization. For exanple, A(3 or
a fragment tinked to a carrier can be adnmnistered to a | aboratory aninal
in the production of nonocl onal anti bodi es to A~3. 20 4. Nucleic Acid
Encodi ng ThehaReutd. & Sho &H]g qu eposits- can
al so be |ngl§{éed9by aﬁﬁgﬁ}gtrgti on of nuc el c aC| ‘I‘s?%zé%"g% g’ sfjggrrents of A3
pepti de, aﬁ@ﬂfcﬁlagh@iﬁ@mmemresspheﬂpwlmdh;emmmqsﬂg}e'ns be admiaisteredodi es and
their corrpﬁlig@tm %ﬂb@é dﬂﬁﬁ’ L M@(i ei ¢ acids
can be DNA or d U efiq{gag}(i:tih %ﬁﬁ*c}rﬁmf"' eénco 85&5‘2{:}18?"%?&8&112%@
typically 1nmnim§en @nrbegmmsmrgd \@iﬂemaaihwiams iScw:rdsyp;s pfammlaetrcaabdusedhancer

t hat al o%sleag 0 [ t rget cells of a-
. pati e}nt ?J@E%tr)gé%i é?i&l nwblr g%%gﬁ%r}t fgls&{éﬁb giggrpg%% u(‘5'(ar:]n‘%i $duction of
an i mmune Pl@@p@diﬁmmpnmmmemf khorammhanimals. Ektﬁmtentgmxfea@rgslareghpxcﬂly heavy

chain i mupg e th iate e pr onot er
and enhancer ar Zﬁ%d Ut g@iﬂ%g?ﬂ ag%‘iordeeét Rhceparreegalcalrny "sﬁgig T ARREF e ﬁ'l’%t ory
el ement s asmdibodie. nogitrbediemeaseeae@foofsﬁeeiﬁc(birmhﬁgdo Bt @plionig] atibodiey

adm ni strati n_ of doub] n anti b?dl es, the two chains can be cloned in
the sane off F S5regnssl ’El?}P t9n speqifi frgtom of 4. \Jhe kftersseeeripg sapdicens are
avai | apy e édﬂ&hplﬁ’s‘h&gb)"dﬂernﬁiﬂl zg'ﬂmcﬁﬂéeﬁﬁﬁmﬁ%?:to EedliectidndPUbRriNHuds n, Cur.
Opi n. Genet DeveI Q 109 (1993)); adenoviral vectors (see, e.g.

Bett et al©ofanAB pgplidgan @%en‘SQ‘I‘& "‘(hl@‘%)e)“m BteRts binddo tieantikpdy; Bindingect or s
(see, e.g. ean%@ﬁ&&eﬁted @(J:r exaniple FByPVedEf blo?-&gELIéQGﬁ'hé ;ngﬂzgt)fr Weﬁﬁl) siigetors from

t he poxfamI%(inc udi ng vaccinia virus and the avi an vi ruses, viral
vectors fr¥Af ﬁB‘“Q’P%Ha‘hWIi‘iPQd)g@ﬂ%S %’eéﬂt‘:’@sofﬁewlb@é{w 4‘W91m Si ndbi s and

Senl i ki Fosppspe spediiicifcah B 8tertrifthd b Iy%@@@th%n%saﬁis »)hic}iat\[ktraﬂill rcfi.Jrg'iceSOS S 19
(1996) Venezuel an equi ne_encep itis virus (see U )

r habdotd r (RWEodysermety r@mwpé& §€ Gertast een#seferieman(lhc@eeswm%o: 3hrm25) and

papi | | omavihgHSeS to(thd@nlenitd S Eentt 199S); Wo et
al . WO 10 94115620 and |apgork%£aaﬁsdsna "ﬁ)? dAial g’aé’ng 1?’°“("24 2630- 2622

( 1996)) . BRRcweEHrAyvEnbinding abige Athery Thy prpéereérlsq@mqtfm suehaptibpdiessame, can

be packagagdoisats é i re
descri bed .q%%ijlaJSmi ,.208, 036§qm@2%2ﬁg#gsin§m Zeg eglgg Igﬁ‘%:l@lgglggﬁglé%% gctors and

DNA encodi Hb'é?ny%tliS G3l so be adsorbed to or associated with
particad ate carriers, exanples of 15 which include polynethyl methacrylate

pol ynmers and poI yl actig es and Jadcti de co= glycolides), see, e.g.,
McGee et al. ?@@é%ﬁz Hhodiefer apy vect ors or naked DNA can

be delivered |n Vi vombienad,mimn&mzaammoalesmemmmmliwdm , typically

by system ¢ nt r avenous traperjtoneal, nasal)

gastric, sﬁfcﬂgg?é'iﬂﬂ’gfﬁrﬁn %H%’%&%ﬂgai %‘}’7“‘3 ean i OdSS gr“i‘”ﬁlﬁ‘&EF‘&‘ﬁ’i“&l

:c nf UEI on) materiab fiir eadstraqiiph iof A thimeri¢ SiRinfANZed a:iéiSodS/ Qﬂﬁné’xﬂ?}nuboﬁi@h@/eﬁ ;W S can
urt |nc cililtatl nts su s upi vaci ne (US S,-593,970 DNA

can al Lgcﬁﬁsr‘ﬁ% feé@gﬂ‘ti‘gi%ﬁ‘@g%ma@ﬁ%esg'a CS%&‘P")ﬁ“éﬁ'f detypiea '%)’n%?"ctscupr a. The
DNA encodieingmea‘mm niromn dgRmog R bElieEdnd képaicar beloh@ng foaliFedtagRicdf FéA croscopic

nmet al beads m c.r ectiles elerated wt shock wave or
expandi ng el’*iarf‘?l e%i‘é’a‘agﬁﬁi SSEMAIH Gk ﬁ%@eé'ef rg’gﬁé%o“%m%“"dg’ﬁali?“ﬁ‘?wé'é‘%r al cell

| ayers. Fcb:e jeinait hﬁnaaniﬁst&ﬁQE) §Egmeiﬁe,l‘$&ciﬂa|lg@13§1)d 1pei Ilaemaz‘aﬁbi&mtgm ed by
Agacet us nc eton W is ter nat.ive DNA can pass
t hr ough sk %refeﬁ% 'g W@‘%F%%’Be%ﬁﬁnﬁg‘?fiygf s ’B’S’i‘ %%F‘PFW&Y#‘H éﬁﬂvé’ﬁt o skin

wi t h d0eniaadgenehindinpadoamainfedm b friousetdntibotly(an e the\WDr2He 680 ain fi6ma f urt her

vari ati on)l_mvectc“)Od encodi ng i mmunogens can be delivered to

Humanized antibodies have variable region framework residues

substantially from a human antibody (termed an acceptor antibody) and complementarity

21



30 cells ex vivo, such as cells explanted froman individual patient (e.g.

| ynphocyt es) bone narrow aspirates, tissue biopsy) or universal donor

henmat opoi etic stemcells, followed by reinplantation of the cells into a
patient, usually after selection for cells which have incorporated the
vector. 33 1l Screening Antibodies for Clearing Activity The invention
provi des nmet hods of screening an antibody for activity in clearing an
anyl oi d deposit_or any other antigen, or associated biological entity, fo
whi ch cl eardetsgminingiregiong silestagtiallyr feain amousecantibedyt Geferred toasthe degeri nst  an

any! oi d dengiiuhogIbulih ? U2 @ﬁe@pg&lfh%wmp,@&maf U%@ﬁeb@z@tmwggﬁ%zhe' mer’s

di sease or an ani mal avi n haracteristic I ner s | ogy i's

cont act ed ving I’W‘bﬁ%(@'lﬁ,é}stﬁ]%5é&$ Ve, b’éaﬁs69ﬁ§6a,dl$)é,58%@89pﬂ6r5 53§d6hmais m crogli al
cells, and ytic
cell s can b\gﬂ?er,aurg 5 ng%ﬁ’}x?&ﬁmtaﬁﬁtbg r&eﬁ&ﬁ?%hgmeg{}gw f{)xr QM%C%B% or THP
1. In sdre mmmmlontshefmmptomemtss sebsantalylir eatitelyfrom shumans cope sl i de to
facilitate o} i Itlplereactlons
are perfor n’é’%’ u|m’ngq %bglrﬁgl Fﬁﬁch%aﬂt %'%blp S %fﬁ%&‘;’ﬁnajy g{ase[n ongF In such a
format, a swladzesavhnserfraatesmork mmnosm@mbxtalhlgﬂeiegxamoqummidedny with he

separ at e o, I u s EL|

detecti onvﬁwlﬁ}ﬁcgﬁa%e leggggééﬁg§§?g§?0%%%8§§ |W§rse St eSd ?gl ﬁ%%ﬁ? _is made
of the anodight ehhinayagdbls xdgldeﬁamcmdcmestdues ¢an beiderivedf@acthe samavrdiffearen; st arti ng
froma fas f e C n has eded an one of nore
t est vaﬁlblajleglluhlgl“?aﬁﬂ%mwa e&ur’en?eest ﬁ%‘%h&#‘ﬁ' g?&ygsgﬁucg‘éfﬁ %égccfgf & st ai ni ng,
for exanpl eatuylly hcalrﬁdgl}mntas etitiolligs biadae bk echsantis deqobncésmfApvenal hmdmer

conponent o) agye used fo taj,ning may or may not
be t he sarre%%l% iy es%n Bxgeg F’be| :yi/z?ggi[ qgﬂ%é‘rmg?%%ﬁ’ r{g""a :hﬁ'gﬂ/ A reduction
rel ative to'ambévleglnefrducwmg r&sfdeesr&ramiectm foxfsubdnmtmmbhsn'ddnden@sssﬁtse i ndi cat es
that the a Y. e s, cl.e act|V| nt i dles are
kel y o BBRen P erkBhudhanlE bRl SiaBi Y eiiso o AefPost R,

anyl oi dégenlllfblemes@MemdeMt@gmmomfth@dwnmnsm of fecmi il een -ant i bodi es
for activi n f i The assay can
be. used o PHuraatioBolh ol dnRERicR o etnlbl Bup itk oFprnshlie®

bi ol ogi cal °§Pﬁril‘iu}ﬂramyplaelébl y, the biological entity 25 has sone role in
human or ani mal di S%?@xam}]%ew?érpin%xﬁéé xc?alﬁfﬂcis){ac&?el@npﬁm%{\‘/&*é@g nd tissue
sanple or in isolated for rovid dC as a tissue sa ssue
sanpl e is feepwptkasidugand xeslected ham%wmbladgg!ﬁtﬁ%lwwbre@ldnq;dnémmn of t he

ti ssue 2panplage@Rd alnthoBURA sﬂoﬂ@ﬁ%ﬁﬁpb@ﬁbgtnﬁc&%gEmﬁdl&@f el dIE ampigPONENt S

i nci dent al tof|X|ng anpl es of tissue sa can be tested in this
assay i ncl @gié r@ﬁ‘ﬁh“e‘ﬂ@ﬂﬁ aptibedy,whenyjit isaepsenaply expectesdhps theaing agiie cont ai ni ng
beni gn grow hs suchgs V\/g&{cgva(pﬂrnﬂgg]n@§am{gb,§§l%ﬂy nfected with pathogenic

m croorgani sms, ti ssue infiltrated with | anmatory cells, tissue bearing
pat hol ogi cal matri céd betsv%é’éPF“é@lqu’%éeg@P“v fibrinous pericarditis), tissue
bearing aberrant an@)gen&thcraﬂﬂu&@x@étstvitﬁﬁ@Rﬁgi%m £3s Ritnih 88upé @dbrRi ol ogi cal
entiti ? gﬁi{ can be used include A~i, viral antigens or viruses,

pr ot eog yc regiff) Yens of ot her pat hogenic mi croorgani sms, tunor antigens,

and adhesi on ol ecukgs. Sigdipaaditih BRNA.- vpmm@gacgbt ai ned from nat ural sources,
reconbi nant expression or chem cal nt hesi s) anobng ot her neans. The tissue

sanpl e or isol ated Qthsreydidates @ﬁﬁ?@?&‘%ﬂ ¥e ATCERIPRRI AN ITRMS WA ARG ¢ cel |

bear i ng FCad’@ﬁEéNa@ru%usuﬁ%ha RéindMOARRMS ASbuBH af%ar;;agihb.alnfeeé drfino &gk an
antibody to he tested in a nedium The antibody can be directed to the

bi ol ogi cal Sa8rheisERttHed dvithagipo asids irgmyhe @ﬂma&@hpfag@a@m@muw doRoR he entity In
the | ago ermﬁibbasaérlffam thé BgivaRinesdsitiofis 6%&6%&1}%&3%&%% hh;%gb%} entity

is vicari ousltl\é[=l| gocytosed with the antigen. Usual ough not

necessari | §nd ﬁ%qb%atwnamacs¢mr@gméafra@ﬁwqu M@cﬁ‘i@ﬁ thabaye ypuspal an

associ at edfoa BhivgS InnthBgl6QIFh AEHEholtibA, The %ﬁbleQéMfu?ﬁefv%é ofddi ng the
phagocytic cells.. The concentration of the biological entity and/or the

associ at edhumAnizgdmmyroglopwlis wpually ghosy %1%& §5% seaeenaeidprtity fow hulen roni t or ed.

A reduct i OfariaBle rd¥fonGRRIEVbrQkqRRCE R bAsRAOBr Afh &3hdeN or the associ ated
bi ol ogical entity in
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the nediumindicates the anti body has a cl earing response agai nst the

anti gen and/ or associ ated biological entity in conjunction with the
phagocytic cells (see, e.qg., Exanple 15 14). |V. PATIENTS AMENABLE TO
TREATMENT Patients anmenable to treatnent include individuals at risk of

di sease but 20 not show ng synptons, as well as patients presently show ng
synptons. In the case of Al zheiner's disease, virtually anyone is at risk
of suffering fromAl zheiner's disease if he or she lives |ong enough. -
Therefore, the present nethods can be adm nistered prophylactically to the
gener al - popul ati on Wi M@ubant AgivagRe for any assessnent of the risk of the
subj ect patient. The_present nethods are especially useful for individuals
who do 25 have a kno aetitiodies pgainsbAp Alephwiidediby s iristy a§ echnfjed

i ndi vi dual sgd h Y ave ri.enced this
di sease, and sfkﬁdgggémoggﬁ? b’m‘“ég‘i %rafﬁ: %23%&5?1’3???% fifgenetic or
bi ochemni Tal expatimkents or @hemmaeaorhavdqhe sanmfepnomlspé@ﬁﬁfyésAlpZﬂmemlﬁHﬁo&e di sease

i ncl ude nut ene artl position 717
and positi o%ts(bgd}'(?)mlc{'}?ig @’ff%}hef gisgfpo %d?i?ﬁ%ﬁ hé’r'gw éﬂale “g’ﬁ“rrut ations
respect i vel antibedies c8alkiabaisereeni¢dNDr a patficuddr epitdpd 8peciriity &Y Sising or'il¥ gk are '
mut ati ons 3N amly history

ey [.in nes and, PS2 ApoE4
of AD, hyperc,gft';A1 PestA?angé ﬁ'@f‘ﬁé’éIS‘EF?S%‘}gsa““P?fg?S\Pigﬂﬂﬁl%okﬁcE@é?ﬁ ly

suffering fdemm»s\hmmsmsems mmaaﬁ@oaaapmrdbmw@is% §;§eeﬂ"cﬁ ﬁm?a%t eristic
dem&*ntlﬂU le me as the presence of risk factors describ above. In-
ﬁ mber

additio of diagnostic tests are available for i dent| fying

i ndi vi dual s who have 35 (1ABroha®s@hddpeppde neasurenment of CSF tau and A342
| evel s. Elevated tau arl?aéldecr eased A342 levels signify the presence of AD.

I ndi vi dual s suf f er i njhsasimARPronmdiand an exemplapsesd fusion parer, BBAGHafgnussed by

ADRDA cr i t dnitds BrodélSkuys 5aH deE‘t:ribB&b)E@@ﬁBll-éaé ab %@Hr%maé 36 ﬁMgg})O”at I c
an begin at any age (e 0, 8

patients, (5e t ment .
however , ‘?Sg’ {] Sneatent oy §:63%6¢5:8 Wﬁgﬂ%ﬁ’eﬁb Ii§rﬁai"-|m‘351,6{()"61(1!66é1=vtchpéaches 40,

50, 60 rsr mucm‘m aaa@mtedu;ypéfs@hdexn R9Rirdip forel bh@bﬁs}ﬂeﬁém 8}(“ ‘a period of
time. Treatnept. can, be npnj ‘ﬁ%’?‘gﬁ y assayi ng an or activated T-cell

or B-cell EX5sE sl lings phfaing diathad agrrehed gmgs, beq&hstb@'pm de) over tine.

I f the respbscsmieﬂﬁbhﬁhreacélnaﬁbcﬁmunﬁkhmend rBoub€) InRehliG At B6lise hYelblhg lig@se oOf
potenti al “f] qgro ent S, hr eat ment _can begin antenatally by
adnmi ni st er| ng t herapatt ?Cyt‘%t°t° RInAReRBRtRdY PrRfiueing xepogeneichi rt h. V.

TREATIC\i/ENT REGBiId\EES, such mtb@ﬂl%ﬂ?tden hﬂct)@ﬂsd:ribaﬂ bp(]’aitbeﬁﬁi asﬁﬁatc ergflx kéatagenge nposi tions
or nedi mnistered to ent susceptible to, or

ot herW| se atﬁg%g'ﬁ?sfgwiﬂfﬂg}"%? %dqﬁlf’?‘éﬁslg °§Wt%ﬂjifﬁ‘ﬁta“§'ﬁffbl°fi¥fl ent to

el i minate @rodueitgiriemaicell lines Klriomes have bEdfTEfonEMGIprdd)dce Ditib6 rdte bty out set  of

t he di seas I che hi st I ogi ¢ and/ or behavi oral synptons
of the di sghaage&% %ﬁ@gd ?Scrﬁ ({nofrcﬁ)énl?a i“fit%er nedi at e pat hol ogi cal phenot ypes
presenting during deT\heIlmpnmmd B-ﬂymﬁm;dcmaﬁmlnddrﬁdnh%&nﬁutypréerappI i cations,
conposi ti of r t r ni s atient. _suspect ed of or
al r eady sum%nr?g&]g #g%sﬁmﬁﬁoéﬂlgg’g‘éngoqoﬁ an" g‘}?&ﬁ’ﬁf‘g Tff??pff'gﬁf‘mf Mcure,

at | ea®f parenitapd aye dasired dt)is pdaﬁ:reévjmpmmhataﬁngeher ebinpathereobfopchem cal ,

hi st ol ogi ¢ ARG i catjons and |internediate
pat hol ogi cal Henlgl?ggg’\sﬁh%@dé%ve gg#&ﬁ V%fo THe V‘d?sg%lsf%wvf’ﬂf"g’ﬂﬁ’fﬁmﬁﬁ’t hods,

admi ni st r aBice mtyalgdlmscrletddlfrem adtumeh imihitazed vitYAR, aghpinbitehdrdpal I ment in

patients t ve et .25 | oped characteristic Al zheiner's

pat hol ogy. ﬂ%r Shirs R{‘]‘% °8§&3{5’é&8e’“? ‘i%ge@ﬂ‘pﬁ "é‘ﬁ“i‘ﬁ%?‘dﬁ’éﬁf’ﬁ@dlm ar ophyl acti c
t reat nent mmbd&}f toréBd I Sorfe MBBbEDBEENGA kilatePfroR tRAME Bt dnf@hd Jef f ective
dose. ylactic and therapeutic reginmes, agents are usually

adni ni é er B‘&"ﬁa yggg%?ddmm@@geggﬁ@gbqgmherapa Fonirf vip mmunizationdB-r esponse has been
achi eved. [hyiph&c¥tes Yre 1y ERPYIEd toAntidh ¥6r o t ed dosages
are given héM&)&g 30 |t§n¢ru€anz responsed?ég't artal rlé@%’; PJ&%&'&S’F%‘@%&?&S% of the
conpositio if 040 {eee Finglemat., supra ppplsmentedwith hedéthrwan plesita. of t he above
descri bed conditions vary dependi ng upon many different factors, including
means of adm nistration, target site, physiological state of the pati ent,
whet her
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36 the patient is human or an animal, other nedications adm nistered,.and
whet her treatnent is prophylactic or therapeutlc Usual ly, the patient is a
human but nonhuman marmmal s i ncl udi ng transgenic mammal s can al so be
treated. Treatnment dosages need to be titrated to optim ze safety and
efficacy. The anmount of i nmunogen depends on whet her adjuvant 5 is also
adm ni stered, with higher dosages being required in the absence of

adj uvant. The anount_.of an %@J n for a m(£| stration s s vari.es
from 1-500 p.g per ;B‘F ORHTPATE 18 A*8naseRsiY ‘E@"E&?I Uk ect i on
for human @cﬂﬂﬁtﬁ-ﬁby &LtellglzficvlvxﬁtﬁetamdsC)rﬂ?a+1 dg&nge mcgaﬁrma@@&d%mhozso%gdp?r )
injection | : C or is used for eac
human i nj &@Yeg%?eﬁﬁpﬁg@gym%m%@@ﬁm%357&28@5% Erﬁ’ﬁ“&’nk‘)’ﬁ’ésge}l%tl o of 10
i nmunogeni aee@ntamaeﬁom mblﬁmdnhmxiufama%@ﬁgaten inheediBsRctie forRAMEEAN as a

whol e Typ 0.5 m cropol es geni ¢ epitope are used
for gﬂ‘y;’fﬁdﬁkl § #?ﬁ‘]ﬁ%gﬁ} FRResSETEtHg aﬂf‘b‘?qﬁsé’é‘(‘f‘%ﬁ’é regyied Ripding gni fi cant | y
from once speciiyity 4roidenefedbyeaying iR tAEL cdtfofaien f@meadmtﬁio\b%m igay that a
dosage of i m*runtorgen is gi ven) the dosage is greater than 3/ patient and

usual |y greBees Pﬂﬁ%‘ﬁ“ﬁ’@reﬁ -giriqmes prodecing hymgn aptibrdigsdaving @P§@lr mni stered,
and gr eat egpetifaty A0 siucBhassy tﬁ@ﬁmﬁﬂg dHEE6H thdhn 59%&%&@%&9@ R pati ent in
t he absence of adjuvant. A‘typical reglnen c sIsts of an I mmuni zation

fol | owed bpedivpst ¢tri0n]a@eltl limasobtained argehdnriestedvfal the alslity o bisd Bfweak i nterval s.
Anot hejg r A ﬁg@ﬁf sts of an immunization followed by booster inj ections
1, 2 and 12 "nont ater. Another reginen entails an injection every two
nonths for life. Al ¥dhoughitiehss arderoeticelly stabletey dmsot:ifbduemanlnbodm atin

i rregul ar hiSh n EBH! ' Qr passive
i mmuni zat I%?]}SV\IIIEt 211%1 gr‘fﬁ' Q%ﬁg lé?/l(lts cfdgérg%g?gndgw&%b enfs gﬁl to 100
ny/ kg, andrlﬁmpmt@gmm}or@emesmm Bectrgs, kyd trafsforhimg tiwsitectboitso smdzgtht For
exanpl e dogaRKRNIMHA %cgga,]orgg% E&“t}& y weight or 10 ng/ kg body weight or
within the range 0 n exenplary treatnment regine entails
adminiBiration once per 25 every two weeks or once a nonth or once every 3
to 6 nonths. I n sone net } glsonal anti bodies with

di fferent binding speci f(?m t eésewgr}ggn]g%m stereé si mul t aneously, in which
case the dosage of Huwman anibpdiethgainstnifhéastainodd pfodhded foint ivinhutmhe r anges

i ndi cat ed. i AHeh R, | g@ﬂ:@ casi ons.

Interval s tE)et vvegn sﬁrﬁ%f mg%s&éiés S ca eHéo@En%\eﬁ%ﬁQsE%& (ﬁlt@e %%af}learl y.

Interval s lﬂlawnaglg@lhbéoquﬁr@g@llaﬂh@deQMnmmwownMasoﬁsudg bl ood | evel s
of ant3godyantdnRndniindid %? usted to
achi eve a pl aés%xr]ra anti b ﬁfﬁgg?\%g%%nra gttﬂ'la%gngﬁ%‘igwg%ﬂse eriw'{iflgleth!:ﬁun?llﬂﬁixlsom&* met hods
25 - 300 ugmposlehuliadenss lm@ﬂssunéﬂwpxmsélyeq@awem‘ hgetyiand Highgichain as a sust ai ned
rel ease f QbRghséntsOBott Hadtihtfol of ARBednBES gg@

required. Bg% Dgsaae 1a?n ftreauenc varmr{nruﬁ](&1 lﬁ&lhln Hés%ﬁfn'irﬁ&{ P&Tlfe of the
ant i body iS§°8eReusIEuapglobyliy gg&ﬁé@ahe aCHBYPé’rWéﬁB‘FthUng@h%W the | ongest hal f
life, fol lresoambidaiiod) $FBin&Eeicast U B omB B! The BRtdcRRYBmai@nd nonhuman
anti bodi es. The dosage and frequency of adm.nistration can vary dependi ng
on wh her’est"H’é‘gtﬁioé‘a.‘f‘ﬁé’Fﬂ“%S@mpﬁaWMﬁﬁ ductienaly remepgipgibe impenoglohuliy ophyl acti ¢
appl i cat i @Bsporénf Rlydinkaseind ekﬂs} sﬂfg%q&ﬁrtbﬁe éﬂmxwd%s%?%o@é ishipeat i vely

i nfrequent é{{}tervals over a period of tinme. Sone patiéents continue to
recei ve t cBSAARBRY hympan ’E“FfémP@%‘IUhBBﬂtehé‘i’thOM sxprsssingrendogspetseut i ¢ appl i cati ons,
a rel ati vehhulodbbullR 3818 e ﬂr@du@ﬁdnvﬁh¥ro§>@91e§ of:ﬂérﬁrﬁﬂ@ﬁa%xd $heQMEL i MeS

required until ressi on of di séase i s reduced or term nat ed, and

pr ef er abl PrapAttics mﬁ%?%h’ﬁ léﬁ?‘alb%\% parkerget 2br WOSRIPERAT€1993p Usiel i or at i on of

synpt gos 387936 BaAREsS, 871&11@99% 5.814,318h B B336/850, 4, ’Pﬂ) B99s 851501808
pr ophyl ac or nucleic acids encodi ng i mundgehs range from

Dbout” 10° RgBE5% U S 60l AUt SSGHISNTS 5546606 dinoe righ, 1647 BIS4094pg DA per
patient. m&@é?Bfchhﬁd?Jﬁ%' @@31995; RhucheRGhRE WY 817Yo741 P1%Y %Y p)Qe&Qwaﬂxc%”Dr e,

virions per, dose ents for 1'nducing an i mune onse can
adni ni st efsSACHROrHed byekarence intitsshidraty, for ak mumosesd LEransgeni¢ micsatsc ut aneous,

intraarterial, intracranial,

«
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intraperitoneal, intranasal or intranuscular neans for prophylactic and/or
therapeutic treatnent. The nost typical route of ‘adm nistration of an

i nmunogeni ¢ agent is subcutaneous al though other routes can be equally
effective. The next nost conmon 20 route is intramuscular injection. This
type of injection is nost typically perfornmed in the armor leg nuscles. In
sone net hods, agents are.injected directly into a particular tissue where
deposits have accunul ated, for exanple intracranial injection,

| nt r anuscuPagticylaesitable, Hnti-Aft arsibedies ase phipiged Bnimmenizings sansgesics or

adm ni st rat,pan of anti - achdl :rﬂa(; I CUd tic

ant i bodi estngr e 1 nject ég%g(l}ﬁragg?ﬁc)ﬁ/gﬁo 0 t%ﬁ‘@?g%ﬁ%ﬁaﬁ .hgrgcgéfe%@%tahods,

ant i bodi es fragwerd thereof. sMenmtbnakantibadlisstand prephredhye age fustngedlls from sach devi ce,

such as a ' devi s Oof . the |nvention can optionaglly be
adni ni st er eg I'n cg%gﬁl\aétnlg}%}lom\%gtt%ﬂthgef'%esfngé:gré\ﬁ €0 a“éf’ mﬁ?‘@“&‘?‘“ﬁ%ﬁ%‘% artly
ef fecti ve Humtan palyclemd aibodiey taniatio he providdd sreths Gorml of strhm foaskuntihs Al zhei ner' s

and Down's., in which anyl Qi epasits ogcur in the 30 brain,
agents of %’ﬁégﬁ%@e@&%‘\ BATCERHETES2HE §8ﬁ?‘ﬁﬂ¥158f§b%°(i¥ ‘Hm}?i)?ﬂ"&iﬁ‘g?si cﬁﬁg?/vi th ot her
agent s t hatoricemiragdd® affisty pgfietion bengfgp b Sthéfantyildld béplidebd Mnf@afy0Ss the -

bl ood-brain barrier. Inmunogenic agents of the invention, such as peptides,

are someti f8&%dni ni stered in conbination with an adjuvant. A variety of
adj uvants can be used in 38 conbination with a peptide, such as A(3, to

elicit _an inmune respons referred j yvants augnent the intrinsic °
respon§§ to an imrunogena)/ilﬁﬁ%"tﬁ”&'&h@’ﬁ%ﬂ%onformati onal changes in the

i munogen that af f et futtha aﬁﬁ@hdhtf‘a{iéﬁ(aﬁniﬁghﬁ%ﬁqu{tihﬁﬁ hRibBEIRSR 1o RFRhgrred -

adj uvants include al um num hydroxi de and al um num phosphat e, -b

acyl at ed oMLYy Fgmuman B elinaqemmding-to the gencsel ropogep owtiner RyRfuse eff rmunoChem
Resear ch |Ble,-Sciem_mib:ﬁmrlm@iS_%Dﬁ;Am%rﬂ)gﬂ?or%on@ﬁb%@éolog?% sl B-21 is a

triterpene glycoside or saponin isolate romthe bark of the Quillaja
Saponari a fbeRhtained fomalwenan immpnized vagheh Pdiremsats, lrrasspolygeptides. ; i n Vacci ne

Desi gnysTh ' ' R . ; n,: Pl enum
Press, l?\IY, &j@%ﬁ?h%&ﬁ%ﬁ%ﬂﬁéﬂ?% %m %@R@{x%@@ﬁg&%?s?%qﬁgﬁl ékﬁﬁ%\ﬁanngceuti cal s,
Fr am nghanpbtaipgd frame i patiegoyvhesia pitisnataletogedeiverantibady treatmehts iAotisodisuch  as

squal ene of; i g i A oRb)j L i i . Stimul ants,
Soh a6 monnBRBR O] terthl bR ehdslgbielOSB Bty Bkl it IR} ;™ S8
86- 91 {1997 binding\fregrieats) andjthenainned sndgp@!ifiedTiggird0i) Apscribédtyrthae isvel y, A~i

can be cou k@ge xf?onr@gﬁ]?%jxenyi\égﬁ%binmﬁ{p}?&f&%ﬂ%gp@g%g.s F%l;llégf B8er

substantiaﬂzca% ormati on ‘o _ ect the nature
of the2d mehsb, WOSHOAZE andddeGablertnd) al uWANRHO AR, 1% 5 4TN2 I8, HES18FH90% a
conponent g ssg By, @B%E%W%?,Qf@f{%im%&“ds%,s%@,ﬁ?&éa}éﬁoﬂ%‘@%isOr can be
adm ni stered separately, before, concurrentTy Wth, or after administration
of the thelgpRAUuRFEbLglmnce i ifgreatitstyfotaltpupesedf Indipagveatiods,ilibragiesofi num sal ts
(alun), s ugidgdire BloiHeSiitith meMBLS QNPIE diffelHI U MUONRNAIRIAS fer byl NUM

sul fate. h adj uvants can be use or wthout other specific

i mmunost i niPiefisgare yewtly displayed as Fy e Fayrdragmenp) Pigge displayiag gavbedies or

MONOMMEs3 C Wi NeesBEd PecifitlG b RRH ¥ bt A efridfeth Ban R‘Bgﬁét}'o%' PagridhPt her
class of adjuvants is oil-in-water” enulSion fornulations. Lehra J uvant s
can be useden®ft h or without other specific i munostinulating agents such as
mur anyl peptides (€8 var LY - ( HDYyY . i ne

(Ehr DB PN acet yi armatin of Yl R endd R b a3 b

N- acet y| miiedigd specifigityrof b seledtesioginineaniibogly can bd produved. 8e¢ Winter, WO

1' 2' di pal rg 3 - Vi -ethyvl am P- PE) ,
Nacet y| gl LoronT, S HERLS et M BURRBRIRAEN Bidtle ShigX GRRL Rt ™)
propy| i deurineRputoRP)s ustdasarstatoiEvpateral. 6t foeexatnptsy, alighakchagidriablal |

conponent %'%% iéaél&'téﬁaa% ﬂ{céég%%?fmgéinaﬂg}hgge%blﬂ% is(c%}xstmgég ir( \\;/v\ﬁ?chg 0/ 14837) )

cont ai ni ng ual ene)
members display the same light chain variable region (i.e., the murine starting material)

and a different heavy chain variable region. The heavy chain variable regions are
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and 0.5% Span 85 (optionally containing various anounts of MIP-PE)

formul ated into subnicron particles using a nicrofluidizer such as Mdel 1
| OY mcrofluidizer (Mcrofluidics, Newon MA), (b) SAF, containing 10%
Squal ene, 0.4% Tween 80, 5% 39 pl uroni c- bl ocked pol ynmer L121, and
thr-MDP, either mcrofluidized into a subm cron enul sion or vortexed to
generate a l'arger particle size emulsion, and (c¢) Ribi T~' adjuvant system
(12AS), (R bi I mmunoChem Hamilton, M) containing 2% squal ene, 0.2% Tween
80, and onecbtrinaddiom plilraryof edarrangefl hwabn hawyplnirevdrabkregiorisha fhageup

e ol | e e TRaRReaRla L KB el ikl 1 BRI e

cl ass of priefedectedd Taelhunranitesvy chainayaciabl@regttinuxcanthss phagtctherdent hswil onT"'

(@521, Aqu m, agha A arficles generated therefromsuch as
| Soons (1 s B P A8 eu i e e B b i e s8R it <
EAS'Cl ude. 5C(()|rtb$pﬁye théﬁanﬂhﬁgsy écjirnagiable lﬁ'@(:j'dh) (i.e.[lﬂtﬁ ;&idmﬂﬁiﬁﬂlﬁ@ﬁm!ﬁiﬁﬁﬁfi' s .

j uvant =A) r ant s .i ncl.ude, cyt oki nes, such as interl eukins
(IL-1, IL- i,ﬁé?’iaﬁfd%@f@??hﬁé&%ﬂbﬁﬂsgﬁmemﬁ reg1oh f heilishirhainvariable M CSF) |
t umor necr asgisnsfarecdbdindd T a li&ary&ﬂ‘iréb)‘xaﬁﬁed%@ﬁhaﬁiear?a@IEilfghiséhﬁirn‘?E’gfiWs.t han
I nmunogen as a sfeﬂrégl e conposition, or can be adm ni stered betore,
concur rent PSS shoving stigrg sreektic binding for ABaje selertadnhhessgbage displamnogen and
adj uvant cane RBiable fdeRAS B RRDIRUP RhrhSarkila b REiLSARE M N0, Packaged
in separate vi alas gér%d m xed _éefg?{ghuse.l'?ér%uﬁﬁgglgﬁ g“ﬁ%%ﬁh@%r%“@?’e :
typi callly pavathesnagrsimilar epitopt shepificitnas thgmuties startisguwiedridlher apeut i ¢
application. If immunogen and adjuvant are packaged separately, the
packagi ng typically includes instructions for mxing before use. The choice
of an adj uvant and/ of Yeictioneef Grapartdegion 20 the stability of the'
i mmunogeni ¢ for mul at e 5@ Pt _aih D& A0 HY: 1.0 of
adm ni stration, the .dosieﬁg.scﬁgl:ljtul ae‘%‘p?ﬁ%@eﬂfééﬁ?%aocffmgr%“%’hgﬁnga&jlzﬁ\i/é)ﬁt for the
speci es beiHEaR aRibpdietqan be lpked to #t leashaprstionsofaraman censtantragiby. The cept abl e
adj uvans i shéltoflchtanbRgioR 96RnAL B | St GIRRY, [eRUan
adm ni stration bi/ pernt I Elgnt gf;r}gg.ﬂl a%?&h%ggiag%&% gggeg‘?!gﬁﬁ%@,ﬂe%l ete
Freund' s adPuiouss lulprmegiptedsioricisbis desigd.. Rerreempldisatonss fgftli apd [g04 havy 25 MPL
and Q- 21 abmplemertaEdvag andlbiyf3abéY and 1984 Qb nbOT &efofstroﬁ:ﬂE c?lﬁallsﬁ/\l;ants can be .

e alumw

used si mul tgneousl y. .Preferred conbinafions Includ _ L) alum
with Qs 212§5bpasiaeeRf estibody intaihe birinmHuagno fsptyza i QRS prefugrsd.hbight AAbigo,

| nconpl et e chrsen@gisnssdh by &Hﬂadﬁl&{kagga. USRBodich@R Be @kprédsed as%fﬁﬁx@ﬁ?d Drug
1998)), optionally In conbination with any

Del i ve Reviews 32,..173-] 8 )

of al u%}j QE4ning fyp ‘@ta%@iﬂ&'y&laﬁﬁ ABEEPEAS heavacayns, ligly chgjemesFadf t he

i nventi on Hat Fab)Z andEvonissirlthaRanibrlied B ich ﬁ@év?ﬁﬁﬁmhﬂaimaaﬁeﬁpri sing
an active Eglnqgigpaeruhl cdgggn%, i.e., and a variety of other pharmaceutically
accept abl e“CoHpoie plgd trgone REMH~on' s Phar maceutical Science (15th ed.)
Mack Publishing Conpany) Easton, Pennsylvania) 1980). The preferred form 40
depends on the intend node of adm nistration and therapeutic application.
Thg conposi ti ons caﬁl‘?’?gs?‘%?{ﬁfé?m B A ﬁi?ﬁn the for ijI ation ggsi red,
phar me22ut i cal | yacc@htradsicghuniaized i funea bit@olieOire HPiddBPpRdudtlbgh are

defined as i.cl es conmmp used to, fornul ate pharnmaceutical conpositions
for ani mal re}é‘? 1’&%5"”5%??’???1?%%?5‘?1"8 .p°LVHlé°l?:ﬂ“Idﬁé‘?{ng‘°§5 yRirdlyiadudsgnas not to
affect theeXpresiiageonabl saqtensd dpyrablly linkéd 16 @EXiolAE is€fhendeX &AliBsly @haisuiCh

di l uents i stilled water hysi ol ogi cal phosphat e- buf fered sali ne,
Ri nger's %’ﬁﬁglf%ﬁ%t‘,” RPgded ?@‘F%fql?ﬁ‘?,ug BrREofasFagioas- JyefgtEplynthe | n addi ti on,

t he phar mecpuesiiaatonaolp@ehdcs 8 eQkarf@icPdrdterRPsteRYindk&rs ciabiede ot her
carriegs, tgacl!lis{.g)va,nt S ok nont o ic,iﬁ&gnth rapeuti c, noni pnmunogeni c

st abi | 7 zer SUARHRPRE" Fanplscting sulsnygtichost cells ncg tigyeerhas been dncarparatsd i ncl ude
| arge, sl omlophemipedpeihte Kot YO R affihSun8dt ndAforR s @la8ieT5r highQkws acchar i des

such as chi tosan, pﬁ)l&/l actd' c acids, . o
expression of the nucleotide sequences, and the collection and purification of the

crossreacting antibodies.
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pol ygl ycolic acids and copol yners (such as |atex functionalized
sepharose(TM, agarose, cellulose, and the like), polyneric am no acids,
am no acid copolyners, and |ipid aggregates (such as oil droplets or

| i posones). Additionally, these carriers can function 15 as

i mmunost i nul ati ng agents (i.e., adjuvants). Fox parenteral adm nistration,
agents of the invention can be adm nistered as injectable dosages of a

sol ution or suspenshgn of the substance in a physiol ogically acceptable
diluent with a phar sﬁ’fﬁffcsalimea?t?rsactt/miaac“m%we}%ewté%’éqswréamwmu d such as

wat er oi | SeithePdsichiBoméhl oY 6€kDinteg A p&t HARGhost AhdsoRAPDNXK, CRthfhdnly2! Y
subst ances, such as wetting or 28 emul si fyi ng agents, surfact ants, pH

buf f eri ng ?‘@fféi‘%fh%?é@fse?ﬁawtnrfélew%’én@éﬁ&tfeg PIRSHHBTeSHtanenPIdYRIMYSE: Ot her
conponent sregftafBab ﬁ&ﬁﬁ&ﬂete@ﬁén STARRO Shlls tﬁbﬂﬁbﬁﬂc@ WilhQRSdlfrePBRNMOI eum ani mal ,
veget ab] e, or synthetic origin, for exanple, peanut oil, soybean oil, and
m ner al® oi 139 *Sgeneral , gl ycol s such as propyl ene glycol or pol yet hyI ene

gl ycol are pref err ed. doliqubib heka ofik host Patkikbul @erofrer InB IO,
solutions. Anti bogl es can epqadg ni sterBeoIl |%wt he S?rrrllgol%% 'gepot

i nj ecti on BRUSOASSIO H’FPEﬁS%‘ééﬂ"ﬁ'ﬁtW@n Mirobes: S‘&Bﬁslf’éﬂfa&?ﬁiﬂw@éfwn such a manner
as to per nixpredsiéil! PaddhBRehyt Q! i€2pRPed YBRL AR, Wtﬁ shl'fh@fee\gbt?ﬁthav exenpl ary
conposi tion conprises monocl onal antibody at ormul ated in aqueous
buf f er cor@@geﬁﬁlwoa?olﬁeqweﬁ,-aﬁuosr@irbnfm@hcqzm tmwmen)seca:apqssmddh@ bkepH 6.0
with HY . abvpiieal Typicst proRR&d hans i ther as
liquid 30 sol Llltl on%/pl%rﬁsuspen15| on%ﬁﬁﬁospﬁ%mg@%sﬁgﬂ% %Hgg)%e@?iﬁa?oﬁeutl on in,

or suspens§nBHM§sn Indupidigiveasy premetessingluie emprg othgre erdneters fmedlasbolbe pr epar ed.
The pr epar&h*&ﬂgeﬂﬁs‘é%&?ﬁc%m@@hﬂér&ﬁqc&Esp%ﬁkqlﬁpwlnﬁitgg anll jalllaé?gséorres or
mcro part|? es such as polylactide,’ polyglycolide, or co;% ymer for
enhanced ajlg¥9Rt effect, as di scussed above (see Langer, Science 249, 1527
(1990) and. Hanes, }eﬂl\ﬁﬁfﬁﬁﬂﬂcem%a%féﬂe%ﬂ%st@@r‘@xﬁ?’é@su?g&uucEZﬁée]s% [(131-%&997) The

agent s 41 of th| S invention can adm nistered 1'n t orm of a depot
i nj ection GFodingimarogPbas er fragmeonisitiarcod abeepkinpenkai Feprmedenca tslghesa manner

as to per nvicrePublistess, ReT1997). PAheAbid 2 stigbRasE cOf lxﬁéﬁ%aﬁlﬂe‘ o\f'geclré?:ﬂFed' ent.
Addi ti onal. fornul ?tl ons suitable for other nobdes of adm nistratron include

5 oral, inprglsEmiosousRIcline hivsdesn deyeiepsddn thss, m@d?ﬁi@f@l GHQ celblinesnd

transder rrwana@m@w&mﬁa% HeE@Eel@L{DQ&@IaB&ﬁly%ma BlingRE spafchvfAlkials | ncl ude,
| ene glycols or trjglycerides; such suppositories can

for exanpl e ‘ﬁ’ﬁ W¥
be forned ¥+ B?S%‘Hh“feéﬁofﬁ ﬁb‘hﬁﬁée]ésc‘iapwlqdﬁﬁ’f@%ﬁ"@ﬁtcomf?lt he range of

0. 5% t20 10Rquepsesfsactodlay odigi%eo? feplifdtidh, 4 REAbteAkh &hSndep dé@x?et%l(c' pi ents, such
as phar maceut | act ose,_ starc magnesi um 10

st earat e, g’b"&:”%ﬁ# & g@c‘g?aa ?ﬁgé) a’b‘gﬁ’qlcéﬂ%l?ﬁé’mc‘éﬁﬁﬂg FigTRaiPR s Bb¥at e.  These

conposi ti Olwsdnﬁﬂdﬁnduﬁgesltﬁgmmsfphseblwkl RNSNenFUERLHRE QRS tradsedpRha, pills,
capsul es, (Sust ZI ned rel gﬁéleﬁfpr mul ations or ‘%owders and cont ai n 10% 95% of

active i ngFeliREcaugIoEY PSS BREOTEICALENCes BTR RrRaPte S e sk ul t i n

t ransder mhdmnduﬁgéraﬁleym&iegzdﬁhhm‘ E3W40, ddepbeaik, badint Eé;ﬁl?}dn?’d%r@@ ja:gcﬁt;'[ﬂe be
cnol era oxi n or

Lgtcl)l(:%s 3“1‘823‘? Ctg%%dfnfw Lﬁ%ﬁ gjgt(iggﬁég?egﬁ \(/)Vitaer similar bacterial

toxins (See G enn eAltemativelNahtib®ly28ding Sqliercd QB8 by mc&?oﬁ@ﬁ‘&ﬁ" Slt r at: on can be
e nol ecul es

achi eved B us n t.he .co méone ts as %fmxture or. a

obt ai ned é“s({éﬁ‘é% Qr APUrOdpEHon int) ke ggnespe %F@%P‘Bﬁ“‘&? deH 8% "pr ot ei n.

Al ternati m¢¢ssxmrmmsdﬁlmmthe@ehsgmwmﬁan(5@@ e Ly 2A 9551 UF 5308 489) path or 20
25, 3521-24 (1995);

using tra et al ur. . J. I mmunaql .
Cevc et alr?‘?Sjga %@cs)ggﬁerﬁ“ t@ﬁ%ﬁﬁ?&"“eﬁ@f@&i%&g S?‘B‘f‘-‘cf?)?‘(ri‘g@‘&)"’)y°r Rk#avy Met hods” of
Di agna@$i s chains in operable linkage with a promoter and enhancer from a mammary gland specific
gene, such as casein or beta lactoglobulin,
The vectors containing the DNA segments of interest can be transferred

into the host cell by well-known methods, depending on the type of cellular host. For

example, calcium chloride transfection is commonly utilized for prokaryotic cells,
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The invention provi des nethods of detecting an i mmune response agai nst 25
Ap peptide in a patient suffering fromor susceptible to Al zheiner's

di sease. The nmethods are particularly useful for nonitoring a course of
treatment being adm nistered to a patient. The methods can be used to
nonitor both therapeutic treatnment on synptomatic patients and prophylactic
treatnent on asynptonatic patients. The nethods are useful for nonitoring
both active immqizati on e.ug.%anti body produced . in response 30 to

admi ni st r AV MBS GRICURRISRYRIE reatient sleatfaparatipin e Egtion hioligicg or Vikkasur i ng

| evel of aghgédiirakRemmth cai be BRdYorottfh? cellue hbste diNBAMERs LA (SBERJIRL hods
entail determ njng basel ine val ue of an inmune response in a patient

bef ore adnﬁ"ﬁ?’??{é?’ﬁ‘?gs 1&%&3%%@“&?98’@/8%9?» PEHOP!RS 50N BRPSemsss with a val ue for
t he i nnmingedtrepfanse adf hRfoidjbfidh (RB keneAlly] SMMTrbAAR L IsBGhEase (i.e., greater
than th t%pécal rgin of experinental error in repeat neasurenents of the
same sasﬁpl odyclipp @?@%e&‘é’ 2Bielss transaencs CHeks micToicqtedgnodertlized @AcKdes. such

Measur enendrehn bélindetbsite@intd DR gbXBRE YT ehBHRARSEnSENE hS 1R ROSI drisv treat ment
out cone (i that adm nistration of the agent has achi eved or augnented

an i nmune ‘?eﬁgﬁﬂﬁgé‘)e@‘qt?e‘%%@a‘\?%%teﬁor i mune response does not change

significantly, or deteagRSseddnBsldfbt petddblofh EURekg | ndi cated. In
general, 10 patients undergollagg%’an initial course of treatnment with an

| munogeni RIO%geRs obthearginpledi I puréfigation, colume sbwmpiegiaphiigel r esponse with
succesgj V%ldﬂ%@ﬂﬁ&iséﬁﬁ%ﬂik@é&%&ﬂdl% SRBEN PR rén PLAS &AYR (s?ﬁﬁ%é?-'v%hﬁg%“ on of
agent is %nerally conti nue ile the I mune response | $ | hcreasing.
At t ai nmentNof 19838 plateau is an indicator that the adm ni stered of
treatment can be discontinued or reduced in dosage or frequency. 15 ~ In
ot her nethods, a control value (i.e., a nean and standard devi ati on) of

i mrune response is det er AEAES SIS & cont r ol popul ation. Typically the

i ndividuals in the gemthQhisRONE RN iRAUS: RYonsEbRia el %'pi'ofﬁf'iat'{er eat ment .
Measured val ues_of immune response in a patient after admnistering a

t her apBut | PUERFRT indrdng WMMIBATFEPAEE daainst anpdoid gprasity buy aetee smallee bi f i cant

i ncrease righdinbyedid On tHEsi G Phepriad HentBebh canBk Gdkdlo b haRLRRE0 St andard
deviation f .he nmean) §| ghal's_a gom tive treatnent outcone. A | ack of

om

si gni fi carlf E"Flﬁ(? LA MERUNG refRSE o3itakle GRTERS inclyds garnmatbuminsakayBele out cone.
Adni ni st r atrhgenhéhoc@BMLmiRnGRHRGA oYec@ed kyRs @bkl JveibhAR, {efifdne response is
i ncreasi nq relative to. the control  val ue. . As before,. attai.nment_ of a .

pl at eau r ePAF-PE2 fooddrm gthenpaihgaiq hrctsHaishe aSafipihariaek. colieehalgi®i o st rat i on
of tr ezt mefitpyloai o dite K& oM@ vativel €his ehribR iflDE IR N epRpek ERFIUENCY. I N

ot her nethods, a.con | ue of i er onse (e.g., a nmean and

st andard g’é'\’ﬂgtgt’?%lﬂ%?e Wcld%li%ts'rﬁ'%ead leFWanéﬁﬁﬁ?’ﬁ‘? ‘\Wﬁgﬁﬁ'i NSRS di vi dual s

who have umdsnganes kicealifetartab tihiverdahereapegitopes. 2BRMpI@&E uNkg§S TL MTune

responses h@ve 0pI at gla ed in response to treatnent. Measured val ues of

i mune r esSHORRNEPFHY ug"'ati ent are 30 conpared with the control value. If the

nmeasur ed l1gN@hzd NerRagh@lihif Al S, NObx B iNTikEaRt |y different (e.g., nore than

one standard deviation) from the control val ue, treatnent can be

di scordi ndePRE fcoppon|residsies balded) palX ertWTldA®iAgni fi i cant |y bel ow t he control

val ue, conyinueds.adm HLSJMHA%@ER{\S?\%%JU is warranted. If the level in the
' rol 4

patient persists bel owthe con val ue, then a change in treatnent
regi me, f depatRmPiRfacddtigf: IBsAELierenirradirgvant may be indicated. In other
nmet hods, a patient who is not presently receiving treatnent but has

under gone Heap¥heok Brotein 6hsphSof.17t IDOSTARRIAEBAMDIYGNESr ed for i mune response
to 5 deter%ﬂggvyheth r a resunption of treatnent is required. The neasured

val ue of i almetisberan QHFRBLRRAVVERt can be conpared with a val ue of

i mmunegy e :eVious| i i he patient after a previous course
of trg’a(t)t rresﬂrgiﬁ%ﬁoglg'nl ‘i%"é%?%@lr%\éggg&?%#ati ve to the previous measurenent
(i.e., gorcztais tbhat BTLYR eRrMBE@IIRVOkvEAE@IE | N repeat nmeasurenments of the
sanme sanple) is an indication that treatnent can be resuned. 10

Al t er nat i VEWEPIZhEL:VERTNMROEYGKBYMYAN a patient can be conpared with a
control val ue
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(mean plus standard deviation) determned in a population of patients after
undergoi ng a course of treatnent. Alternatively, the neasured value in a
patient can be conpared with a control value in populations of
prophylactically treated patients who remain free of synptons of disease)
or popul ations of therapeutically treated patients who show 15 anelioration
of di sease characteristics. In all of these cases, a significant decrease
relative to the control level (i.e,, nore than a standard devi ation) is an
i ndi cat or that treaﬂ%fa@ﬁemt%wzé&a&@amcwgénﬁamwspwnq Rdesue sanpl e
for anal ys&:ﬁomstsmmih}me Qadd el:ﬁe@mme{mmmocewﬁcgﬁ £§" ebr ospi nal
fluid fromthe patient he sanp els anal yzed for 1ndication of an 20

i mune resp‘@ﬁ@ém@%%ﬂhwfvﬁl’m arid ﬂ\é@ BANTES elmmynopenid agyntAsatQalso'lﬂee i mmne

f
ool st napl BBELTA et AR RISSRRRS, Btk AU Vel ect i ng
ant i bodf es9%p Bfand:WQﬁWZﬁlare described in the Exanpl es section. Methods
L e R oue 2t hifmlaGehl 3 0RGn BE AR AP GO, ARRNG (BRFuERLI 11 129

In sonme nethods, the onse 1's usin
assay, sucﬁieczlialqd@§g¢llrikergalnnmSecd)gcoma¢ahnalixwdetherfommbn m"adthm a t| ssue

Fampl e 1o RLERRERANSSEEL R RO AGRL Wb Pl e Lo
Sugseéquen';(Mhab:rmdgpﬁfxylbdyebhamﬁ&al-darﬁ@gh& QSMGC)t(ffehﬂ:tpEpﬁﬂetlé)dk?ﬁ The texi st encg
and extgn aring.response i.cat i e exj stence an
Mover 87 iy BT B GRREBOF U AR 3R NS R Iy e
pati ent 30cruatdedlsulﬁs¢ linkdde bet@eenPasisseves dndpetidz ayitaime ﬂeﬁdg&lﬂ@habrpteﬁrhe
procedures for [i Ve iL.mmuni atl on sim.lar ta those for
moni t or i ng® g |ve § ,%%{ﬁ%qgrgﬁﬁbtﬁ © HEEUPT BRYY 538%\%03?-‘2%@%?30 Fhe 'ﬁﬁ{ﬁe'body
profile folhiovkcids. passicyeofisnantisutfideianiidd- Mmmghgeﬁts&mcrmad byTRglAt € peak in
anti body 5 tial W t hout a
furt her do}saeavggfq?%e?%gg%& pbbﬁ‘B%{t%gl COB‘Q g Sr{gﬂ? hé??@] et HeR2a period of
days Itcb5 [rﬁdlsmhﬁclle?eﬁegad|1\m@y@m}tekeechhaﬂtﬁer4ﬂ:rhg1gémfgertthﬁeadsr?mtbxgd}dy adalThlﬂbet g(r) eg For
exanpl e t he ha man, anti.bodies is o e, order o ays.
In sone ne?nr%ﬁcé"ldeécaﬁggc ﬁsfeﬁe%%ﬂ%%W°’8?C’$§tI?TBIBWC?%“)Q}:%“CF% the patient
10 is madewb@a‘celroeicaldMNHnﬁﬂd’xatdoaﬂcth)&)cscﬂﬁl&ﬁdicﬂeﬁsbmﬂmﬂd I”Ehermdexﬁoon
thereafter ak al tibody |eve rmre further
bt BTG BB £ M oo YR s e RO B

measur enent'S Are Aad | evel s.

When t he | @nfehicefid,andindncdly. has declined to baseline or a predeterm' ned
percenyage of the p i ne

adm ni %tratl on of a ur'h%géc ?gesecmclnaIg P85 Sed/l sguglgmp ﬁcit%f?s/‘%’gld In sone

met hods, p@m@rwelEctgqlbs@qlpemdesbeﬁsmnmdurioem mphé@@nlbabk@dcaum are conpared
with refer t it ut benf|C|aI

bt ophyl acts roierfikE, B RGPS L o BTIOFGAR, BRRRR. S REOR £ ©, N
measur ed mftthdjmwnb@metlpep@de@gm pnes;:ahmltlye flueersprbhaln (hatmwlbrra&nce | evel (e.g.,

| ess than ; refar nce val ue in
popul at i onﬁ.‘-gl‘fqj g%??’e‘{r%@%é‘ﬁg‘?l“ﬁ‘ ng .&3’%% !)Paq%e?erolg%%s %&t?dffl on of an
addi t i dnal exa0pldos hob thefN amt € broadini bSthc miltldatﬁmhe cBricDpeptidesstive tKi t s The

i nvention I ek i.agnosti c
ot hods. decar BoqParoi EgoleaBRs tedubil il AEHALEMR LR 3
speci fi cal thgp indugels Beagll afnmrboaﬂmt ﬁlelrm(@mga'lhepdmﬂe hrékndaitiwcaml ude a | abel .
For detectﬂ? fgof antibodies to A(i, the label is typically in the form of
| abel | ed anti-idiotypic antibodies. For detection of antibodies, the agent
can be supplied pre&mmdgemeoéthsmvprdmphamer,isesdmipmottim in tvbichvedt Ns of a

77O 2l ol oSSR R RSAR, B Ryl O oot o

cor r espondegiNaeriigil FEid30ofaRd frdntent SYA R @v&ltsteHthe NBGSIINLesldabetthi th | evel s
of antlbod es to A(3. The terml abeling refers to any witten or recorded

material tHHeR prgtegxt PeeoTainely osuch fusiop menteinssase eféctivpiaindasing antjbedigy thatny i me
during it someuﬁ lopE fhat fefiRS BRMN. teﬁameres@auetmg t6 0¥ inGe MRS sofBe term

| abel i ng enconpasses advertising leaflets and brochures, packaging
materials, 45 instructions, audio or video cassettes, conputer discs, as
wel | as writi ng inprinted di rectly omgKi ts.



The invention al so provides diagnostic kits for performng in vivo inmaging.
Such kits typically contain an anti body binding to an epitope of A-i,
preferably 5 within residues 1-10. Preferably, the antibody is |abelled or
a secondary | abeling reagent is included in the kit. Preferably, the kit is
| abel led with instructions for performng an in vivo imging assay. VII. In
Vivo Imaging 10 The invention provides nethods of in vivo inmaging anyloid

deposits i ﬁﬁﬂ' " h .ar e usef tQ.di agnose or nfirm

di agnosi s ag? zhéeﬁpr%nruoggcgf?%r{eggi%ﬁg%}l%'sogsr%pégtf' I%k)lm} 1|Q'tt<§/ "%gfeéfngr.lt olgg\% exanpl e,
t he net hodskedat tizeC-tisiathuo v aae pambertbppofsa@nidrpgptide! The)apadmd of denmenti a.
I f the patient h abnormal . anyl qi d deposi.ts, then the patient js |likely
suff er | ng TEBIAT ARARTTr L EaShfisoh BRit e aa s bb dadiced on
asynpt omatehgs Aap7eNt Ap157 ABERCR40f-5 ahASIRE pRERRE nxtﬁn%aﬁméheﬁt%f' ndi cat es
.. susceptibility to future synptomatic disease. The nethods are al so
usef ul 5f orAfo¥rimedpsipmpratetns seraprise diffesens Notrmzinel/segmenéssef dvisia tanderr Bext nent i n

patients v, ey i ' A ' 's di sease. The
ot hods vl iRy AaE oot Gt AATRRGY:I ) Ro S FIRNIREY £, 112 ° 0% mts 20
to A(3 to heteeolggus paptide.and t hen detecting the agent after it has bound.
Preferred anti bodi ein bi n

to 3 de its i,n a patient., wthout binding to
full length APP pol 685‘??‘8&0.“1) ?‘P%&@?‘gﬁmﬂf‘ﬂdf%eo’%@ﬁ ‘%}Sffﬁd&ﬁésﬁf Aj 3 within
am no aci daminal Bndatb @ hprroldgotl dtrey peptiie eThedhmel variag GEN AR Sagrdefte ant.i body
bi nds to %Er"‘ﬁpi aﬁ%)e w thjn_am no %,Scsi ds 7-10 _of A(3.. Such anti bodies
typi call y bARFanPE W5t es WitkiGdsdnah usippst 2ATE f1si RElpinhepmRsisp®nse. I n 25
ot her met hedilodolepdplid ALY 1dah i st o B4 ids 1-7 of
A~i . Such anti%égdi?%? typi caltolqg gﬁ%%ﬂ%%&f?ﬁ%tggﬁgwg%ég@f %ﬂ@gvsh%g‘rﬁge to A(3.

However , tihaireligkgd itneperas spesrrelditionsl Noterraineli sdgrderttyofisd indardami body fragnent s
lacking a full | engé&h&&%g@gssf fgsg%g;,%m@m%&acéar &3 éf@%vc&tmpz?eﬁe met hods,

t he sane anti body can serv a treatnment an Iagnostic reagent. In
gener al , ahewibbdewsShnaefithege fusion piatopeenpriseseginaett obAP lidlsdduetaB®s 10 of A~3do

10013 3okt SN SLI0R 43 A O8I 05 D) s A0ad eGP0 SR, Mgl ", 1 o1 ues

1 10, presuna ecause erm’nal’” eprto
anyl oi d defpsdei reteinAcanprite g vientsofcAP Hiked boetinder paptiic ésaritepdaf@sred. 46

Di agnost i nts_can he adm ni,stered by.intravenous injectian into the
body of -t e 3Bt e e Taperelp gt PrRpaRy i Saiketah e BB R T Segie T B85 nj ect | on
or by dr.i lthe aggntdfodwdhenistharionghiniphea sikiplk fusiohhigotdinsddenip segaer fihkedhoul d be
wi thin the sane anL?ses as fqr treatnent r’r?thods. Typi caII%/,, the reagent is
| abel | ed, ‘%?FT{BYGB’W FeRBTRE N HIEH SaRTEYraton 5 I somedpsihqds4ReteetM th affinity for
A~ | 20unhaikhéred fiahd p@ot&ﬁ@@ﬂfé&hgeglbighglfbﬂ@lﬂgemwlﬁ&xl&adirttegfebfdrm to.the
rimary r t. The .chqjce o e epends e neans etection. For
Pl v, | doFierbbas LGS Ml 2 Bk abrHERed Vit PRt Sediron. | Lee. of

par amagnemultithathes Sui fisisnl piogdseinkat intagnaferaipdon figidaioncéfbonl tovad Moy sur gi cal

i ntervention ioactive | abels can .al.so, be detected using PET or SPECT.
10 Di agnoé?eguls%rd‘g@)r r%’&oﬁf?ogéﬁrﬁ‘gﬂnﬂ@rlhf‘% nunber, size ang/or intensity of
| abel | ed | oci to corfeadaendbiipulddse id $Haen\tRlowg SvherbiBadeB&Esthicfifes\wed Ues can
repre ion undi seased | ndi vi dual s. Base

nt the nean ]Jevels i.n a popul at
i ne 7l ugds |15wa?wea§%rﬁyn@r:§w%§l e Pelegmiahagr sidh &R AmpRROsane
patient. |fstie. ©¢psnalng, upbdte nhihbe of 8mdSHsid@n iB&rporated into the sequence and
allowed to branch, the resulting structure will present multiple N termini. In this
example, four identical N termini have been produced on the branched lysine-containing

core. Such multiplicity greatly enhances the responsiveness of cognate B cells.
30
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determned in a patient before beginning treatnent, and neasured val ues
thereafter 15 conpared with the base |ine values. A decrease in val ues
relative to base line signals ~a positive response to treatnment. EXAMPLES

| . PROPHYLACTI C EFFI CACY OF A[ 3 AGAINST AD 20 These exanpl es descri be

adm ni stration of A342 peptide to transgenic m ce overexpressing APP with a
nmut ati on at position 71 7 (APPw~F) that predi sposes themto devel op

Al zhei mer' s-1i ke neuropat hol ogy. Production and characteristics of these

m ce (PDABP rgﬁce) is described in Ganes et al., Nature) supra. .These

ani mal s, t e‘h\het erozygote form begin to deposit A(3 at six nonths of
age forwarttl)d If%h\cgprghs 25 of age they exhibit levels of A-3
depositio ivalent to that seen in Al zheinmer's di sease. PDAPP nice were
i nj ect &d wlth aggr egat ed : 4B (aggregated A(14z) or phosphate buffered

sal i ne. QI? ated_ A-i was chosen because of its ability to induce

anti bodi es to nul+iliff® epitopes of A(i. 30 A METHODS 1. Source of Mce
Thirty PDRFquﬁeterogenl c female mce were randomy divided into the

followi ng groups: 10 mice to be injected with aggregated A~i 42 (one died in
tran5|9) 47 5 mce to be injected wth, PBS/ adjuvant or PBS, and 10

uni nf ect ed\2BAg AlpSt-7/TL s ThoR 8’3‘%r8%4'x£'§ﬁf94}ﬁt%}ﬁ‘ﬁéd?atl%‘ﬂ?t' des derived from the
sequence of serumanyloid protein (SAP . Preparation of | mmunogens 5
Preparati on of DAGGREREMIEANAKRIGITRL m | | i granms of A~i 42 (1JS Peptides Inc,

| ot K-42-12) was dissolved in 0.9 ml water and nmade up to 1 ml by adding
0.1 mM 10 x PBS. This was vortexed and allowed to incubate overnight 37 C
under whi ANIOEHUAR b?@ettamttp)@bﬂﬂe%é@g#é@el’ﬁmnfmgﬁouhused A~3 was stored as
a dry ,Lyophili t t he next injection. 10 3.

Pr eparlgtl On0f|§]&g%tl ons gﬁswéé&\q |¢1§1%§§t1’|30n 100 pg of aggregated A342 in
PBS per nouse was emulsified 1:1 with Conplete Freund's adjuvant (CFA) in a
final vol t . nj i .followed by a
boost of r@oggn@?& lb}he 4&8@8;@&%%5@1%{7%f‘hg%?rﬁ+@gmg§%11nd'i.s adj uvant
(IFA) at 2 meeEBEFﬁWmQHMNSKBn@iTEIMTNBFWEWHHS%S@Men at nonthly
intervals. The subsequent imuni zati ons were done at nonthly intervals in
500 pl of PBS. Injections were delivered intraperitoneally (i.p.). PBS

i nj echihonNktO W& 93@57%@:%@?0@@‘8%@%@1@5‘5?1/@4%@:1%@%%0@] ected with a | :I

m x of PBS/ Adjuvant at pl per nouse, or 50 of PBS -per nouse. SAP
20 injections EFREWMEXIHONEEREGLEE{e sane schedul e using a dose of |00 pg
per injection. 4. Titration of Muse Bl eeds, Tissue Preparation and

| mmunohi st ochem stry The above nethods are described infra in General

Mat er i al s Pagtilie Medckibelsin UBS, B6, IREGILT Snear configurations):

ANS0562 (AB 1-7/ peptide) AKXVAAWT LKAAADAEFRHD

25  ANO90543 (AP1-7 x 3/ peptide): DAEFRHDDAEFRHDDAEFRHDAKXVAAWTLKAAA

Other examples of fusion proteins (immunogcn'ic epitope of AP bolded) include
AKXVAAWTLKAAA-DAEFRHD-DAEFRHD-DAEFRHD
DAEFRHD-AKXVAAWTLKAAA

30 DAEFRHD-ISQAVHAAHAEINEAGR
FRHDSGY-ISQAVHAAHAEINEAGR
EFRHDSG-ISQAVHAAHAEINEAGR
PKYVKQNTLKLAT-DAEFRHD-DAEFRHD-DAEFRHD
DAEFRHD-PKYVKQNTLKLAT-DALFRHD

35 DAEFRHD-DAEFRHD-DAEFRHD-PKYVKQNTLKLAT
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PDAPP mce were injected with either aggregated A(342 (aggregated A~i 42),
SAP peptides, or phosphate buffered saline. A group of PDAPP m ce were al so
| eft as uninfected, positive controls. The titers of the mce to aggregated
A(342 were 30 nmonitored every other nonth fromthe fourth boost until the
m ce were one year of age. Mce were sacrificed at 13 nonths. At all tine -
poi nts exam ned, eight of the nine aggregated A(342 m ce devel oped a high

antibody titer, which remained high throughout the series of injections
(titers greater thd\HYRUBIRAEFRE %Wﬁm%ﬁd a low, but 48

measurabl e titer OfDmeLWng%kQ G- ﬁﬁ(MﬁIEkASE@tFNQ/ 1) . SAPP-i njected

mce had titers of 1:1,000 to far this 1 munogen with only a

singl e nouse exceedd HEANSKFIGHE - FWETﬁéléwﬂﬁé’é’ﬁ(é@ﬁfﬁPH@ RAEERHD er ed agai nst

aggregat ed A(342 atp gt pRUDEHABFRED- i)}ﬁ@h:k@l %ﬁﬁNsﬁfFI@iT%U 00 dilution the
PBS mice, when titered against aggregat ed xceeded 4 tines

backgrdund at one data point, otherwi EENF{TN FWIRPK Hifan 4 tines
background at all tj ErRAD ?II&W}QG}?ELJWW WERVEKVS?%@B%“SG Was

negligible at these tine 0| nts with all titers |ess Seven out of
the nine mice in tHb\%ﬂB&Y%*W@G@EEGMEHV%%EVHKNSASHLE-det ectabl e
anyloid in their brains. In contrast, brain tissue fromgjgeriyp the SAP and
PBS groups contai ned nunerous anyl oi d deposits in the hippocanpus, as well
as in the frontal ®»&FeHRgQY BHANSKIIGILITEE. oMhe Ppoirbechedfraemosi ti on was
sim | to that of untreated controls, with characteristic involvenent of
W ner abl e subregi ons, such as the outer nol ecular |ayer of the hippocanpal
dentate gyrus. Onepemidse.fromthe A-i 1-42-injected 15 group had a greatly
reduced anyl oi d burden, conf, nela 520 t he hi ppocanpus. An isolai:ed plaque
was identified in anot h&r/A( 12%%reat ed nouse. Quantitative i mge
anal yses of the ampkmidd burden in the hippocanpus verified the dramatic
reduction achieved 7 ani,ma Fi 2 The

medi an val ues of tﬁ%fﬁ?g%ﬁgékgﬁ% %%)%Et ﬁq{%ﬁ%yn?céﬂnk’(s?{’ﬁgﬁm’%nd for the
20 unﬂﬁeab@d’-@:mﬂﬁgm‘amgr)oup (2. 65% were si gnl ficantly greater.than for
those i muni zed w 20 Nt as e nedi an
val ue for the grougﬂ?%ﬁ’u#@%&%%ﬁ r@& IQS d%%fAIB%f tb% Sf'g% Brain
ti ssue frfmgtrieeatingimmeatogehs tebatsedin gmcmtmmﬂaambmdds agaiat Aﬂfonﬁs@marryl oid
deposits visualized W|t t he A-3-specific clonal antibody (mAb) 3D6 in
the hi ppobHRuE MUl Oégxﬁnﬁ’let'r‘i@ W%@S}”Z’H'?e:fltoéﬁ?rf‘wang simlar
pattern oidndfilcRiit SdRP&SIoL BinAaStha bHAuGRE B inBndbldha! dnfliadNdsZSARW t h SAPP or
PBS (Fig. 2). In addition, in these latter three groups there was a
charatferistic invol venent of w nerable subr egions of the brain classically
seen in AD, such as, theNgm&eAc]HtBnemﬂgarhe}a@y\ﬂrcA)gen@he hi ppocanpal dentate

gyrus, in all thre of these grourr) 'I]' br aj ns tE g cont i ned no AJ3
deposits were al so TEYBYRS TGSPORSeR R/ATSE 3Ry %‘g dprosttiEe 2R ?”‘QF@ ®Ypi cal I y
vi sual i zeghnifistdabRBr ficled: abids Bndoh g Répmen1sAP gf}ﬁbﬂl&oﬂﬁd fERentéNnkredf, brains

fromthe remai ning groups (SAP-in ect ed, PBS and uni nfected mce) had
numer ous PHBITPERLdE IBMYPAEERS, PW‘E%ﬂ‘eséPd thetr cempegnipbaippused & passivemal |, nunber

of neps i tinfmMAGHE SueRhR1KE KBRn bODRAS: TS €A hi@at & WeknAN 1792, and a
single cl éﬁgcﬁ;g e?nf immunogen is typically linked to regulatory elements, such as a promoter
and enhancer, that allow expression of the DNA segment in the intended target cells of a
patient. For expression in blood cells, as is desirable for induction of an immune
response, promoter and enhancer elements from light or heavy chain immunoglobulin
30  genes or the CMV major intermediate early promoter and enhancer are suitable to direct
expression: The linked regulatory elements and coding sequences are often cloned into a

vector. For administration of double-chain antibodies, the two chains can be cloned in the

same or separate vectors.
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49 dystrophic neurites was found in a second nouse treated with AN1792.

| mrage anal yses of the hippocanpus, and shown in Fig. 3, denonstrated the
virtual elimnation of dystrophic neurites in ANl 792-treated m ce (nedi an
0.00% conpared to the PBS recipients (nmedian 0.28% p = 0.0005). 5
Astrocytosis characteristic of plaque-associated inflammati on was al so
absent in the brains of the A31-42 injected group. The brains fromthe mce
in the other groups congai

A é ed abL{ndantt and cl.rﬁger?dd.G:A]g-‘po itive
astrocytes typical of‘“‘ﬂ~ﬁ°@]"‘éﬂd§%§%%&%}fgfﬁ YRS ICRES RN B CPRe

GFAP- r eact(ed, &g, ) hvgicwad Fumon, Cue Opt. &enadDmieldp. THODA 0RO )Y atlenovicedal | ze t he
A~i deposits. The GFAP-pos|itive I vere assocjagted 10 with Aa

pl aques in e%ﬂrg-[gﬂlg;g.,%g eg?si‘d juir!;'{ ?lg(g‘{,ggf %@E?B'r)ﬁ%ge.mﬁﬁso\%ﬁ%ﬁ VEELWEISY i on was
found in (e, pi.atiweendgdt ExpeMAd 379 AB6T (1994 dvival veetorsfirh eherpox Faialy

pl aque- assloil rEevd %|il OSi S S A gent |fo| esoel Nl gne ogﬁusemt r&?t ed with AN1792.

| mage anal'JEWWIE ERANA Virps 3ad fhe ayian pox virases, A bVeRiOE fTomr the BIPPR YIS er  fi ed t hat
]E he r ﬁductg'im stith asltorso@ttveifr&?\m;@dbﬁ @aiséinﬁgimorw Vilirusas [¥edlie @) DéBén'iﬁI@y og (ylic 56%
or those treat t ver sys~nedi an val ues. greater than 6% for
gr oups im‘?hai'zl‘eﬁr%%h Aggég%’}ﬁ%dggr}e FHATAPTR %Hé*avtfgi_fe% 7) Evidence
from a sulsgds,5o6) ahd chalbdodirust? -suetngh \RESulht 164t idid vitisQ€eel WOI 96214 6%5)and

| aque- associj,ated MHC 11| | noreactiyit in the A31-42 injected
i o) condRBlBRE T RS Rl gr s s el e e Stk 9199 o e Wiee. 20
Secti Qos ©H/IR6ED and X3 & Bedndsmay@heler! £0s! RACIEA630-22281998)). specific with a '
nonocl onal anti body, ecific for MAC-I, a cell surfac rotein. MAC-1 (CD1
Ib) is an integrin [Plg 'CPSPdH’Sr?Bé‘Pm&H‘EEeEbﬁr§tv§°t81rs°°3taH’é‘lgéE%§’F}?E?a“\kF th CD 18.
The CD 11 phékafrdintd lipestplee xSuigbRNipRe Ahd RIINNIGYS £6 destiter OplRges,

neut r ophi | tur i) cel | and Sipmgprd). The resident

MAC- 1-reaé?ziog'gg%gﬁph{fs%ééiérgg]@dt#r%ﬁ%ﬂ(gygbfi?t?lréF‘S}A g@“b%”?ﬁ“?ﬁr"é‘gl ia 25 based on
s: m | ar phemahymeh eamopila@mg;el ditdloMNREeciatddntH R RARE AR AS bia@ipfos of g

Pl agueassoci at.e -1 | apbeling was ] ower in the braips of mce treate

i ch AR 3 e iE e e ERARE Snb T g BelsBC Padiong schherst ont it h

t he | ack qtycalidesy;-e) dygljiideGee anhl , almmire Eytcdpeglpoise. 30 C. CONCLUSI ON The | ack
of A~i plaques and teactive neuronal glioti.c.changes {n the brains of
the Aril-42-injected i C&ry H%‘i?%réf’%n’ikﬁgﬂgl CaB(r%egéj{VFr ﬁé’?vv? F’ft le anyl oi d was
deposi t ed adminfstretion th amindiyjduanghtipa typicaltyl Wadysteaitadginsrete (eglich as gliosis
and neuritic 50 .pathol ogy re,absent. PDAPP mce treated with A31-42
show esserll?tfagﬂoi}s ,%rﬁreap%ng%%r g?é\f%?Strf)caf ?Ee&j‘?l’ garggsr‘fflll%ﬁlsu SWB?’é’ﬁsgeni cC mce.
Ther ef20r e intAeranidl idRision) @ edpicahappliceiohi(ghle)s., &fS £3N91346). iSuch etops @went i on of
depositio r_cl.earance.of human, A~i f.rom i i and elimnation of
subsequen;ilu rﬁlee{frn gﬁ% agﬁﬁtl?%?glegm i ;t/’u%]ézbcénﬁgpgts ;}‘\?%""Z‘ﬁ;ﬁﬁésc? n allﬁcb‘l%e, 5

adm ni st r admoistepdd vA(nB agenpt dude Sealiah &y Brabddnie, pupes eFiteddNA encditlg aler apeut i ¢

o d. "t ermiBREEER b RisRieBhea e qutiteorrsbsbRE mBl BRSRUES 7 0 W1 S00)
100, 33, mfcroprgiedtilesiar@accéierdted mvith@. sh@ckugpvobr éxpanding helibmtges) andy CFA/ | FA
adm st epeub@ AR L UORR B dcVeral HITH A FERMRER, BloRle Ghleek! Y

Delivery Device manufactured by Agacetus, Inc. Middleton WI is suitable, Alternatively,

naked DNA can pass through skin into the blood stream simply by spotting the DNA onto

skin with chemical or mechanical irritation (see WO 95/05853).

In a further variation, vectors encoding immunogens can be delivered to
30  cellsex vivo, such as cells explanted from an individual patient (e.g., lymphocytes, bone
marrow aspirates, tissue biopsy) or universal donor hematopoietic stem cells, followed by
reimplantation of the cells into a patient, usually after selection for cells which have

incorporated the vector,
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followed by a fourth dose one nonth |ater. The first dose was enulsified
with CFA and the remaining doses were enulsified with IFA. Aninmals were
bl ed 4-7 days foll ow ng each i muni zation starting after the second dose
for neasurenent of antibody titers. 15 Aninmals in a subset of three groups,
those i muni zed with 11, 33, or 300 ug of antigen, were additionally bled
at approximately monthly intervals for four nonths follow ng the fourth
i mruni zati on to m)nltor the decay of the antibody response across a range
IL. [Seragning A5 for(tlearing Astivitthese ani mal s received a final fifth
i muni zation at sevwe mosﬁda% pRfvIdeS methkibor kdrbdnift dnQRtibolil 83 MViG isacr i fi ced
one week later to neasure 20 antl body responses to AN1792 and'to perform
t oxi col ogi Cering AarHEiei depositars pmtheg 2etigse o 8¥REASE biRpgicslragiv®a from 300 to
3.7 pg Wi tyniB0clESHRARSRyAS ddshe. tmcﬂe%%ctmgsgamswg%ﬁm' dbgdy, i ters are
about 1:1000 after 3 doses and about fter 4 doses of 11 300 p, g
of ant|Sgeritlselseeﬁmplegfronsybramflam@rwtwthé}@elmgiedlmaém%rtap@aumaymp@ﬁl all but the
| onest dosg, g QHRadetishie zh%l i WithhhddRytid defis es in
GMTs r angi n(j:;’ %roma - Stlo {& d}B éntlnhmgy re? %}étg&vvesreelaltq ﬁs
det ect abl &'dreeeptop.stich %emeroshalgel}semdphﬂeqmtlbod)’méerﬁesz inggrmediurm !rp'gtrgr oups had
conpar abl Wi dif ﬁgfﬁ* Q 8 ses
cl usterede?% e?{iu Qtlt;"h sﬁé?&b turc gg elggﬂ: \%\n&t ﬁpthﬁg@gzgcéeﬁﬁ%ﬁpof the 33
pg dose grluln spimemmathdds\the coGiiPnests mbxxﬁélon@\mn@sqoneslfd@mfahnhtatmrum zat i on,
the tifer HRfkeRRemafto TR oSl AU a clear
dose r%asponsesgt@r 0SS %ﬁﬂg %@cgﬁﬁﬁgiwmg%sﬁggr’gups ?rg%%% Iﬁpag)@%!to 11 ~tg
rangi ng f rintherivelld ef emicpriter disht Ibogly a famat e edpaiatarniniapire Midrdsceps stide a GMIT of
36, 000 forcaﬁ%@hﬁhﬁ@&ﬁltﬁéT%gratQWQ i1s, 00&%h ErbEc%hx% dt.-t% h@uﬁawachwsghest dose
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ant i body tAlgheingeris@hd oﬂwrrtgn)d@é@amibdhea@ffs i mTuni zation appears to be biphasic
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nore nodest rate of IQ élglsne er ea Ltlsg(f? H'Qntﬁ)%%‘ésdfo??l ?ﬁ@ and the
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long Ap %’éﬂ&@%& tlYéﬁ:roﬁfo SHH ofthe or%clg@%%%:ggfe%‘é{gg?ix%@y539&:9;:1&'0?%% are

already present-in t rains o
samples that can be tested in this assay include cancerous tissue, precancerous tissue,

30 tissue containing benign growths such as warts or moles, tissue infected with pathogenic
microorganisms, tissue infiltrated with inflammatory cells, tissue bearing pathological
matrices between cells (e.g., fibrinous pericarditis), tissue bearing aberrant antigens, and

scar tissue. Examples of isolated biological entities that can be used include Ap, viral

34



Over the tine course used in this study, untreated PDAPP m ce devel op a 25
nunber of neurodegenerative changes that resenble those found in AD (Ganes
et alL, supra and Johnson-Wod et al., Proc. Na~l. Acad Sci. USA 94,

1550- 1555 (1997)). The deposition of A~3 into anyloid plaques is associ ated
wi th a degenerative neuronal response consisting of aberrant axonal and
dendritic elenents, called dystrophic neurites. Anyloid deposits that are
surrounded by and contain dystrophic neurites called neuritic 30 plaques.
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and PS2, and ApoE4, family history of AD, hypercholesterolemia or atherosclerosis.
Individuals presently suffering from Alzheimer's disease can be recognized from
characteristic dementia, as well as the presence of risk factors described above. In

“addition, a number of diagnostic tests are available for identifying individuals who have
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B. Results 1. Effects of AN1792 Treatnent on Anyloid Burden The results of
ANl 792 treatnment on cortical anyloid burden determ ned 10 by quantitative
image analysis are shown in Fig. 7. The nedi an value of cortical anyloid
burden was 0.28% in a group of untreated 12-nonth old PDAPP m ce, a val ue
representative of the plaque load in mce at the study's initiation. At 18
nont hs, the anyloid burden increased over 17-fold to 4.87%in PBS-treated
mce, while AN1792treated mce had a greatly reduced anyl oid burden of only
0.01 % nAARbTNest inskide aasutehentldd QSF tawardhA Br leedd. dilevated toith t he 15- and

18-nmonth PBS-tr rooups. The anyl ol g burde s,skgnificantly reduced
o The. AndrgsesrE ApET ISR DAY Frefis Sy LR R i na” 16° 566%
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nont hs. A near corpl ete absence of. cortical anyloid was found in 30 the

AN1792-treated nouse, with a total |ack of diffuse plaques, as well as a

reduction yyn cewpaghaeNntepesiEs. - 54 2. AN1~792 Treat nent - associ at ed

Cel lul ar and Morphol ogi cal Changes A popul ation of A-~i-positive cells was

found in brain regi brsorhylsctiaapplieationy pleomecricabpgmpsisioeqiasilicamenemar kabl v,

in sevpy al , by alifStefet @M fNedtsl% chtRfld B SUiRerwidE Etkisk O AAheRRrULERER] | Ul ar

cortical anyloid plaques were found. Mst of the A~-3 imunoreactivity

appear ed t3 apwuisHificicaea climimtepr sedupastherishy lgssendle vl &F sy B unped som.

Phenot ypi C@Ikéeyof-t}smées_es:ﬁulu_ain%e&eﬁéah@;ﬂ,_m&byaahmqrraeﬁarvﬂgéus@mmmmocyt es.

- They were | mmunoreactive with antibodi es recogni zing |igands expressed by
acti vat ed HoHew@y B8 cupriicatioas sl ipterpadiqte Pqthcg?ﬁﬁcatﬁf“wg?esé’ﬁ?ﬁe%ﬂ 8uUiicasi onal | y

associ at edjevklbpindnb6f thOdiderkd. 1R Ehekdpa@it gli&h@r@ﬁcdﬁmi@b&-orﬁﬁﬂﬁaﬂé Hon of

near - adj acent sections |abeled with A(3 and MHC ||1$86ijlc_antlb0dles

reveal #H tadgunigerag fo Paeit suspprdedt. enabsady sulferng frampsuch g 8i§FAS @@ by bot h
cl asses ofangjihi NEHi@Sto cWRL &k RestPhaRlNAtdsQ he@fmplams ONhd dRexsd r eat ed brai ns
reveal ed that the WHC Il -positive, cells re restrigted to the vicinity of

HC 1 1, . ce| s
the |'im t oshameabAdisARgF Aoy behaviords inchidingdis somppraonsepg infgpedigion
condi t i onspagisRigyBshendttRs GdehEopihentf e Bidéast. NTA4BAE BRMbLEY BdnthibiatidoAt | bodi es
t hat recog(rt}i ze Tcglell gCDS CD3ec) or. B cell éCD45RA, CDélSRB | i gands or
| eukocyt e YARTSACIATSiog S ey By ocogpitivegmpairmgat Ip paHgn(ihahhayR n4hYES body
recogmzi ndgvéleped @Baradtdriztié ERAS e bRRol6dy0 Yo AnfAfii Aleyatelto aEBMAGNdhes. No such
cells were found in any of the PB,S—t{le ted m ce.. PDAPP m'c? i,nyariably
devel op. helTgPeHs P oP BRSPS ToAeqiea 25 6 HEFPOieAT QERPEVESEF of t he
hih ppocappaéffcdmtda%]ee Igwtu@ropfgﬁ@cﬁ_daﬁ@mkxtabamffrégﬁxﬁ&, ﬁcdis&ieiﬂ@@llySt realk yvidt hi n
t he~per f or ant, .pat hway, subr egi.on that ¢l assica cont ai ns anyl oi
pl aques ‘i g bR el dpwersaiiiLa %@%av HREHOSTFSPORELES WFEP 8 el |
PBS- t r eat efypifale theam@itik fRdpdnbeik mdnfyre @b r¥ eqféaﬁaﬁ?@rdrezgdedmmemt reat ed PDAPP
m ce. The anyl oid deposition consisted of %oth di rfuse and conpact ed
pl aque? | NMERE FSPHSOHYISBANENS | n contrast, in a nunber of 25 brains from

AN1792-treat ed m cegfrfthie BALS SR WMBDodli@Rlor fRlpteéeridveriRd, follie hi ppocanpal
anyl oi d deposition no | onger contained diffuse anyloid, and the banded

pattern welgcabwsahoidheabpvedessriped eenditjons yans dependipg prgmagy difistratiasionunct at e

St ruct ur esin\edify RESS SPAdnliMatatidh QargQARL, iU siNbdithl sbielof e 3ant Whasdes, several
of which appeared to be anyloid-containing cells. 30 C Il-positive cells
were frequently observed in the vicinity of extracellular anyloid in AN
1792-treated animals. The pattern ofbﬁ§sociation of A~3 positive cells with
anyloid was very simlar in several ains from AN1792-treated m ce. The -
di stribution of these nonocytic cells was restricted to the proximty of
the deposited arnyloid and was entirely absent from other brain regions
devoid of A(i plaques. 55 Confocal mcroscopy of MHCII- and A(i-I| abelled
sections reveal ed that plaque material was contained within nmany of the
nonocytic cells. Quantitative inmage analysis of MHC Il and MAC I -1 abel ed
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reveal ed a trend towards increased i munoreactivity in the RSC and

hi ppocanpus of 5 AN1792-treated m ce conpared to the PBS group which
reached significance with the nmeasure of MAC 1 reactivity in hippocanpus.
These results are indicative of active, cell-nediated clearance of anyloid
in plaque-bearing brain regions. 10 3. AN1792 Effects on A~i Levels: ELISA
Deterninations (a) Cortical Levels In untreated PDAPP m ce, the nedi an

| evel of t A-j .in the cortex at 12 npnths was 600 ng/ whi ch
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total #£53, alsdm!muﬁlkt@xama)id 2521008 g/ patidntShd QOQ11N glegtefthad 10D pAspEAt i ve 1
S-nmonth and l%lS-m)nth tlrreﬁrﬁm nts. .' The 18- rmn{th AN 1792treat ed group val ue
was si gni fPABFADRSACE Bfadrveaf YS! resrmenonpEs ot sndamazg iR 18! eed By, 0105;

Tabl e 3). bévadtinRoERIN; aﬁfmﬁﬁ&&agw&hwwmteﬁatst @nBthef reé:ﬂﬁﬂkér&)sts"b&rre' y that

l evels in the AN179 eat roup .were cantly lower than in the PBS
group (39, %@W@)@“Tﬁt (}%Wec@?' bgﬁséerﬁﬂf’célon? ét]? @‘ ¥ PO AP at t he

18- nont h etegimeatntails {nTajbdtdn 3yery hadmentBs foMiﬂl:l aﬂteﬂ(aﬁvdlﬁ\betbﬁerﬁﬂj@ﬁ)gﬂis

i n. H ppoca II!) TINTRF TF .PRA AN ]t'i%QZ A A 42 nTotal A 42 nTotal A 42
n12l s, %If) iﬁba?ﬂiﬁ‘i ré’fs‘éﬁb‘“%’fﬁa B‘”{li‘&i? Eﬂgf BRECFEPST 24, SO 22,1 00 ( 10)

., T p = u.u i u~ *FbrpassiveGmORi2ation with an antibody, the dosage ranges from about
0.0001 to 100 mg/kg, and more usually 0.01 to 5 mg/kg, of the host body weight. For
example dosages can be 1 mg/kg body weight or 10 mg/kg body weight or within the

range of 1-10 mg/kg. An exemplary treatment regime entails administration once per

25  every two weeks or once a month or once every 3 to 6 months. In some methods, two or
more monoclonal antibodies with different binding specificities are administered
simultaneously, in which case the dosage of each antibody administered falls within the
ranges indicated. Antibody is usually administered on multiple occasions. Intervals
between single dosages can be weekly, monthly or yearly. Intervals can also be irregular

30 asindicated by measuring blood levels of antibody to AP in the patient. In some
methods, dosage is adjusted to achieve a plasma antibody concentration of 1-1000 ug/ml
and in some methods 25 — 300 ug/ml. Alternatively, antibody can be administered as a

sustained release formulation, in which case less frequent administration is required.
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15 (c) Cerebellar Levels In 12-nonth untreated PDAPP m ce, the nedi an
cerebellar level of total A(3 was 1 S ng/g (Table 4). At 15 noriths, this
medi an increased to 28 ng/g and by 18 nonths had risen to 3S ng/g.
PBS-treated ani mal s di spl ayed nedian total A~3 values of 21 20~ np/g at 15
mont hs and 43 ng/g at 18 nonths. AN 1792-treated animals were found to have
22 ng/g total A(3 at 1 S nonths and significantly |less (p=0.002) total A(3
at 18 nont hs (25 ng/ g) than the correspondl PBS group (Tabl e 4). Table 4:
Medi an A~i Desageand fieauangy vary depepding pn tghhald4li %ockmt g WgeTotal A(3
(n) Tot al Age%erzl(ﬂdﬂm@ahbé&l@s s@@&:l}%ﬁ&a st(hh@)lié?oho%eéﬁ h&@u&e&%ﬂ&%dés(m) 183S.0
(10)43.1 (12)248( fects of ANL792
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Effects of AN 1792 Treatnent on Neurodegénerative and G 1otic Pathol ogy 15
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astrocytosis in the PBS group 1 ncreased between nont hs from 4. 26%
to 5.21% sAbertencausakibaugh athexigpiss eande aualy ctieiag. o“p‘lpmwt ePst s@MOyt 0si s at

bot h tjgre Bak ﬁthéulgerﬁ)eé{'bq @‘h%%’pe bf P’.Sﬁ&d Naloke tydiBliS p%Hﬂxgﬁgﬁrﬁt Lhe

neuropil was not bei ng danmaged arance process. . _Anti body
Responses aﬂ§06@5é?qsﬁ‘éidI%Wénet}&dé\ﬁé?ﬂl%%ﬁt%c@ﬂd‘re‘ﬁb’t‘é‘ﬁ’GP?’@’@@%I SEEPP i ce

(N=24) T eGRiekafpesits BivedSciulated, ToHRUARIBRMiA finjdQRn Utht@fuih/ 92 enmul si fi ed
with Freund' s, adj uvant and adm nistered i ntraperjtoneally at weeks 0, 2, 4,

8, and 12:1jgsiigngn dtsaysiionninfiionsrs Ripfensd for pladnisirasion of #uibefve Jasenae adj uvant )
at week 16net}ﬁ§ls PafRGlaf th¥@p&aB hfittodie@ar® fhiected directly into the cranium. In some

25  methods, antibodies are administered as a sustained release composition or device, such
as a Medipad™ device.
Agents of the invention can optionally be administered in combination
with other agents that are at least partly effective in treatment of amyloidogenic disease.
In the case of Alzheimer's and Down's syndrome, in which amyloid deposits occur in the
30  brain, agents of the invention can also be administered in conjunction with other agents
that increase passage of the agents of the invention across the blood-brain barrier.
Immunogenic agents of the invention, such as peptides, are sometimes

administered in combination with an adjuvant. A variety of adjuvants can be used in
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i

parall el set of 24 age-matched transgenic mce received i mmuni zati ons of
PBS enmul sified with the sane adjuvants and delivered on the sanme schedul e.
Animals were bled within three to seven days follow ng each i mmuni zati on
starting after the second dose. Antibody responses to AN 1792 were neasured
by ELISA. Geonetric nmean titers (GMIN for the 5 animals that were inmmunized
with AN1792 were approximately 1,900, 7,600, and 45,000 follow ng the
second, third and | ast (sixth) doses respectively. No A 3-specific antibody
was nmeasutenmbihdtion owithragleptide] sweh & AR)ltd elwitrg imiensiexionsd. rArefairaiat i on. -

i mat el -hal f of .th i mal t ted for. dditi | th
mont he, 1 EERTR R AGETER N SR Rt BBBUT I E S GHACST eks. Each of i hese

doses wascdifforiiatibnabéiadpds in RBEnvektgeh thaedffatietha\ialiative fore vl the sespeljsevant .  Mean
anti body titers r.enmaine nchange ver, this tinme perjod., |n. fact, antibody
titers ap%@g‘i"@a a?JBvﬁngdﬁgﬁ&ff%P‘g“g}'%ﬂ}f‘fi%@’qfag"m’f‘?fnch’sﬂ’?ge’éiéﬁ?h bl eed
g orr espond&ygwedtrﬁo@pmpmﬂ lipave (Mﬂg'g’f)g&efGH Tmm (Rﬂl@blﬁlﬁimﬂlnbchm ecti onﬁ . To
etermne_if t A(3-specjfic anti bodi elicite i ni zation that 15
vere det egﬁgﬁcﬁﬁ‘%’%@&%%f’m?@ﬁpw 8§¢‘§B‘ajm' éélé“ edaﬁqglg‘séssoci ated with
deposi t ediritipéiclRBUddrBapoRinS e fréth il die Guiddga Spndi MIRE and
PBS-treated mce were reacted w tg ag ang i bbd s,pec@](:fitc far rgouse lgG In
g s

contrast {6F ToHwd ipReUgAspssica (egKeps I becaii Pesn r E it Hidns wer e

_coaL edhwllgwuwgg@emedsgﬁaweﬁf& Slethiah FENEEPIORI MELIDISNEUS PRe@NIUPS Was seen
I n bot -

and 18-mpnth groups., Particularly striking was the | ack 20 of
| abel #fig ?ﬁﬂﬁ@gwﬂ@ﬁ%ﬂ’%?ma@%wlé Fraeinghags eoa;rfer %HW%W% d burden
in :h_ese %&E@Tmheﬁﬁtﬂcﬁ%gﬁu&efdr;&\/yeiﬁihabil)i, SpTenAIBEhH i«.@mé}w@ztoh v@thﬁiﬁ?{uhﬂ] [ CA(AE?, 3
rotei n geperates antibodies . rec ze and hi in Vi e in
grryl 0i d gﬁ%{aﬂ@gs’ sueh B EOpORNa PR f*&f‘é\o@‘?%ﬂﬁ%etﬁgs@oﬁ%s’- Wég@,@gf? wer e
removed T rooyy)i ARGk (0K 2RO SND106). RRSmhiwayiaBeds b8cdiBRlE o 0i d PDAPP
m ce 7 days after_the ninth imunization. Splenocytes were isolated and
cul tured PodipantHoperersugycoupligshesld potgubsintally chapge fremynfprpptiopedfse or der

protein). ABhe amotaﬁ@a@?e%ghrﬁo@ﬁémnasesg%rfaggie]gekoveAdgm;,{segn pdPt i mum r esponses

were obtarned wth >1 .7 ~Mprotein, s fromall nine AN 1792-treated
ani mal s 3edmpinisierddas acemdpdnantof s fhsrppeuticeompesitian widvansotivsragapior g bsr ot ei n,

wi t h equabgl@ieted sOfardtdl Ve RAY, 8bcARedtPwilkOb href QhnfhiSSatiobihe 10, Upper
Panel ). There was no response to the A~i40-1 reverse protein. Cells from

control aHierafwic@eitnot respond to any of the A(3 proteins (Fig. 10, Lower

Panel ). 59  C. ConcleheNcidNer iddsiahis s Miminlih Satst(di), shenisahdingN 1792
i nmuni zation of PDAPP mice possessing existing anyloid deposits slows and

preverfs Proees siupinugnphoshaterlyparmsEiate Sheh adinyanissap Bhuse Hehor al
neur opat hg4taalit 6theNpRERSinmunbEn st Bt ¥dciIMEL bf RDMP, QS-21,

polymeric or monomeric amino acids such as polyglutamic acid or polylysine. Another
class of adjuvants is oil-in-water emulsion formulations. Such adjuvants can be used with
or without other specific immunostimulating agents such as muramyl peptides (e.g., N-

25  acetylmuramyl-L-threonyl-D-isoglutamine (thr-MDP), N-acetyl-normuramyl-L-alanyl-D-
isoglutamine (nor-MDP), N-acetylmuramyl-L-alanyl-D-isoglutaminyl-L-alanine-2-(1'-
2'dipalmitoyl-sn-glycero-3-hydroxyphosphoryloxy)-ethylamine (MTP-PE), N-
acetylglucsaminyl-N-acetylmuramyl-L-Al-D-isoglu-L-Ala-dipalmitoxy propylamide
(DTP-DPP) theramideTM), or other bacterial cell wall components. Oil-in-water

30  emulsions include (a) MF59 (WO 90/14837), containing 5% Squalene, 0.5% Tween 80,
and 0.5% Span 85 (optionally containing various amounts of MTP-PE) formulated into
submicron particles using a microfluidizer such as Model 110Y microfluidizer
(Micr'oﬂuidics, Newton MA), (b) SAF, containing 10% Squalene, 0.4% Tween 80, 5%
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| muni zations with AN1792 essentially halted anyl oid devel oping in
structures that would normally succunb to anyl oi dosis. Thus, adm nistration
of A~3 peptide has therapeutic benefit in the treatnment of AD. 10 | V.
SCREEN OF A~i FRAGVENTS 100 PDAPP mice age 9-11 nonths were inmunized with
9 different regions of APP and A(i to determ ne which epitopes convey the
ef fi caci ous response. The 9 different innunogens and one control are

et o bR EE s ReL AR SRUPRIARIGDEIHIS BT A2
ant i - nousemulgitn vt ﬁnrtaxaziystgemeaté ahi{ger@ﬂnﬂE’BzQahleEpIandQc)aﬁhm‘OacﬁlNaﬁis 592 695,

aggregated hu 1-4 ate uman As3 d aggregated
rodent AJFASM We(g@t‘ Eam)a\% & ccﬁ‘éaéﬂnég/ﬁ%‘?l‘f’}ev%%gnd negati ve
control schve@mcbind\bab vr m$e|1>ameﬁﬁ cmmlrl] u@re;ﬁbnpﬁﬁ frbﬁﬁﬁé gfegﬂi CAHEIOEHY. ofTIh ter ? wer e
nmoni tof e as,a an an nd .o nont hs of -

i nj ect? on&°ngRhesy 8’H’HWI’C€AM‘£) A’eg‘s? CEYC g‘gfel%fﬂ’al ysi s was

det er m negC W8y breféstEMPLA: CVE @etcxs, a\mdthématwdspr&fens’d efyavaakjon of

| munogens Preparation of coupled % peptides: four human A~ peptide

conj ugat eERPON AHHYAN, HEh s 5@@}‘]8 eYQ-2d, ASLU*EE’QFTa!D:FISZBm’ Mpa opprtiptes each

conj ugat e pling through an
%n%&tcﬁhﬁe?grogg%]ecggpmMggﬁn\ﬁﬁ&%nﬁ (ﬁiﬂ%gl 1 lp%ﬁeﬁﬂ

artificia crosslinking reagent

st el ne
sul f o- EN@C(%\WéTKPQ @@maddw/adfémohai@ﬁ@m elmslyrﬁdmwmz(@ﬂwm t he foll ow ng

final ;@m a e inserted
cyatelbe HQRBE FRERERaR S dFAe el BR Ranks MBI et e e

deri vat i viateglewldns(@et130-2. wod Hi-J2)i mecrpphgielerdenyastiviatitipg fagtor (M-GSEa car boxy!|

t er m nal ;g%cp&mqlgctérzqﬂ\%%t ed. 60 A31-12 peptide NH2- DAEFRHDSGYEV_C- COCH
" A(31-5 pepti NH2 COON A~i 33-42 peptide NH2- C-ami no- heptanoie

aci d- GLMVGGWI A- COAN aajyviug.cagbayudminigiered svithiidn HROKRAER AFDVEBSNKGG C- COOH 5 To
prepare fgimddi@of Q¥ Bl H%Qd&%ﬁ&&x’e@ﬂ efo ;ee&nagrem wﬁﬁ'@%c@%ﬁmﬁm{%ﬁ @G (Jackson

| munoResearch Laborat ori es) i al over ni ght agal nst 16"\ sodi um
bor at &5 bufriraynoger IWHOWGP@PWW%@WF%&W‘ apd supphiedhindbhssastvishered to a

vol une of C%Hypaéﬁééagn%aémﬁgga@ﬂPﬁM ?gfa@ ub! SR Bla Sigldef VLS 10 [N
(E-mal ei m docupr oyl oxy) succinimnmd | ecul ar Scriences § was di ssol ved
in one nitvaisrlbhpaskageduyithp labal m@cmlgdhmqeadedéh@éwgmmppbwm@ EMCS was added
dropwi se whhihogtd z[nﬁ'aggv&n‘i’axtefb%clég&?&péﬁkﬂ t'ﬂPHéc%aé H%iy@ﬁgll} ieRadshe sol ution

was stirred for an additional ten mn ‘Fhe activa sheep anti-nouse |gG

was puri fingrciprs Bunking kefss uisgethershoipneion gaivyan pndd °f1<@mﬁd‘g’é¢dsfoflltratl on
col ump ( Pinek@siRr d?ﬂ{eomgﬂlhdbgghlc formORtic d@)ﬁﬁlmr{ﬁqm Rijer6€ ehem sal s)
eqwllbrated wth 1 M NaPO 5. mV_EDT 5. Anfibody contai ni ng

fracti ons® "?‘H‘é‘ﬁ%"iofﬁtEﬁdea?ﬁ’é"tS‘PIl‘iaﬁkl‘Eéff a%cyzéeeﬁép\w%f%r thoBFRE 5N diluted to a

concent  aydcoinated, afdh) B iphdH8 S hirrdacBBichly acu&ptable aljaifds HRIthDhAket he
extinction coeffl cient. A 40-fol d npl ar _excess. of AL@"T‘ pepti de was dissol ved

in 20 nL ¥Proved A Rppepabledpr humsn administration byaeaipentgrg ortvr‘?edw( 388-42 peptide
for whi Chex:b.Ql [UCHASletd Prdund's hdj W56 nyaditible Br Burfda AhikdRGoaNguthen dil uted
to 20 F? the 10 mM NaPOZ{ buffer. The peptide sglutions were each added
to 1o2$m M#’Lé*e@ RE 2! e reperpd. SQptionaly buo orgesre Aiffereptadivyants cargRsisidenper at ur e

for 4 hr. sxfﬁti@an"e@&l—yl tPrdTerdaRdBERLES NI akewRIMPaL gdmhataQd-nawpryol une of
| ess than 10 ni usi nglglan Am con Centriprep tube and .t hen di.al yzed agai nst

PBS to bulMiRRS!cidrfe s ndMPL togethere ddsencoapletsdrrunds adinysat @pnj ugat es

were 25 pesised(GHangaah, ,@dvaacedmrpgmmbszewstsz?rlssfl@s(wbeygldpu&atlyon and then
aliquoted, intp, fracti.ons stored frozen at

concent r alticgmEing on Wit %ﬁ?@g%&g -2hetnd Nigk gdallrembinations thasofBCA prot ei n
assay3f Pi erce Cherm%@fh%ftminbedmh%edfeﬁa&%sme a8 bRMadediiGur ve. Conj ugation
was docunented b e nol ecul ar wei ght increase of the conjugated peptides
relative ‘EQE’PPH&?“SGPYHP‘H%“%@HC%% bgrapridie pecahi-F- Msrcwripyef othele A(3 1-5 30
sheep antﬁhaﬂ@éééﬁnc@l%ck‘%b@c é’&@:ﬁaoﬂex@@@ke )@szL%’)Pn@ﬁﬁBrHQ&%&?S‘ch@ SE}?St wer e
froma sin aration. . Preparation of aggregate ~i peptides
Hurmman 1- 4 Ee’z ish@aﬁomaw éa@@rptl’p@eslvml98qzoifhme®m_q omAyman 1 42
(AN1792; Cal ifornia Peptides Inc., Lots MEO339 and MEp439), human 25- 35,
and rodent 1-42 (California Pepti des Inc., Lot ME0218) peptides were
freshly solubilized for the preparation of each set of injections from

| yophi li.zed powders that had been stored desiccated at -20C. For this

pur pose, two ng of peptide were added to 0.9 ml of deionized water and the
m xture was vortexed to generate a relatively uniformsolution or



suspension. O the four, AN1528 was the only peptide soluble at this step.
A 100 pl aliquot of 10X PBS (1X PBS: 0.15 M NaCl, 0.01 M sodi um phosphat e,
pH 7.5) was then 10 added at which point AN 1528 b;,gan to precipitate. The
suspensi on was vortexed again and i ncubated overnight at 37C for use the
next day. Preparation of the pBx6 protein: An expression plasm d encoding
pBx6, a fusi on protein consisting of the 100-am no acid bacteri ophage Ms-2
pol ynmerase, N term nal | eader sequence foll owed %}/ am_no aC| ds 592 695 of

APP ( ( 3APPrpsRdson the inended meodeef adminidwtipn prittherpretic appdigeiop. &h . Biol.
Chem  265,coffi&idhs ¢2valéoli88 (e, dﬁaﬁdugg &S 1he Foriaatibh a&%@&‘ﬁhﬁﬂuatdﬁh@hllg- col i and
u a

the protein was expressed after_induction of the pronoter. The cteria
ver e | ysedceeptabiv panggxig farrignsepdijiisatspubich agedefingdas f’?}%‘cﬁeswmﬁ}o@]ﬁéﬁs%{ju ve SDS

PAGE. Frag r&ﬂﬁlae%&%aeémam@ﬁ oé&‘ﬁ‘xfn@ fordaid bt BehadMEIiatish, bt using a
rabbit antj-pBx6 gt%c onal anti body, pool ed, concentrated using an Am con
Ci§

20 Centdri phlugntisss &P ingt S?sagd‘:t&bf‘a‘?l%B’CFlBS“V‘m‘WF’PW%“ Eampleepar at i on;

esti mat ed JpyuHARNERSAE Blile »\%;Ité?' mskorégéam@%haee@%f Psmnkmabeby 5 to 10%
B. Results and D scussion |. Desi hundred nale and fenal e,

nine- to &Pkiien. dexkese Seluél%é{l@HWU%‘OPDKF%“{“PME‘Q@HWCPN%@] wer e obt ai ned
from Char | 85t or FEHRRAIBLR Iy axe&lmmeemheréa%w adjQyats, diH@nidkiee wWere sorted
into ten groups to be I mMmuni zed di fferent regl ons of A~3 or APP

conbi ned womewelumogmmmmstab&memnéﬁwéﬁé distributed to match the
genderyo age, Pef&haAGod BbbnSRHiofEcsaish i1 ARITRL S1oWhy Rkhdies or oups as
closely as possible. 30 The i munogens includ éd four A(3 peptides derived
from the masgamodesylee puch as prowins)polgsaccharides suchqg cliigsap polglaetts asighj ugat ed to

sheep anti N1528),
human 1- 4z°°%€@“é s o R R e R b s o
pol ypept i dellu @Fes@@ﬁ%ﬁlé@) 26lypRsi6aming seigs. Wiy ssreoaslymersani diridesi dues

592-695. Achephd) (AUPoNES remsvngaseﬁtew WaaitBRIGORRkRad Mk inadigivant as a

control . For each i muni za I on each A~3 peptide in 200 ftl PBS
or 200i5pg aéfmmh@smnlﬂaﬂ’&ﬁg\?%ﬁ('\%aélBX‘BltSin the same vol ume of PBS .or PBS al one

was emulsified 5 1: Iior(p\iﬁhte}é%&mﬁﬁsfrﬁlogoégaht@Bgthgfr@h'ﬂ@n%aﬁgd dvARbtee&FA) iNn a
final vol une of 400 p.l for the ftrst immunization, foll owed by a boost of

the sane &sBusstabls OF%%?&?Q"‘@W“P%O‘ISr‘féR?ﬁﬂP’eP@hF?”é’éﬁ%Peén aBhsipiasicaly FA) for the

subsequentacdpisbledAS&ES wAE pmﬁnlacéaaél E%ei t|ﬂ§3t chi B4 stels Bquill BIRHBY wakl Ons wer e
delivered intraperitoneally on a schedule for the first three

doses, theHSERINS: BHeRItl V%ﬂ@d@ldéu’f’ﬂaélrye%ﬁx’élgfy SuBSIFEY> SURes ReHPREAT four to

seven zbay%nﬂaﬂlfmglagmmneaﬁms gmmmeaag gwataﬁaeaa&d Rglikf daf be hle@ns@coNd dose
for the measurenent of anti titers. Aninmals_ were euthani zed

appr oxi matCeIp O Rs WRHRT %PF’%P@PC”F% of PhpRrewiica gompositignaars these\@iFefrloWis i n t he

Brai n Fol l.aimalGe@ddstid, of Sutheli®EHMS f@fexmﬂﬁumeaﬂhbmoyueaxhom had mafet0us A~3 | S
pepti des or he AP Eye“\é\}-‘a‘ill ve, bral re rﬁg ved froms %ﬁ perfused

i rml e: Gile hEsneeh bras 25 POPYFRRE ne gBEH RSP ™Shal ysi s and
t he secondlqwas;axuieegipatr@dulatﬂlyemquﬁabm& @dlhtﬂﬁhs oAmA{oaxeaad; bRRBmieetdSin the0 Measur e

the cancentratj ons qf, various forms of bet I pept.i de, and anyl oi d
pr ecursor ?ijé’l ‘ﬁpmt‘ﬁéc“r?@ﬁf R prepaation; @E%};‘i"‘%’ g “lﬁgﬁﬂb Wihtes of the
hi ppoc arrpa:ha,mereﬁ td earhit a@lﬁﬁﬂnﬂ‘eﬂrrﬁbﬁb bfithe ae@e mmr empmp@ragd in5 M20
guani di ne. These were .dil ute E %h@ vel/ an% X 4d or APP é\:/a
quant i t at SAPBYIOBBRPTIES sropgPoraibads & i PBRL= Gl el of A
pepti de Orcod¥in®bf 40vaML-histidine, 150 mM NaCl, adjusted to pH 6.0 with HCI.
Typically, compositions are prepared as injectables, either as liquid
30 solutions or suspensions; solid forms suitable for solution in, or suspension in, liquid

vehicles prior to injection can also be prepared. The preparation also can be emulsified or

encapsulated in liposomes or micro particles such as polylactide, polyglycolide, or

copolymer for enhanced adjuvant effect, as discussed above (see Langer, Science 249,

1527 (1990) and Hanes, Advanced Drug Delivery Reviews 28,97-119 (1997). The agents
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concentrations in an ELI SA format. The nedi an concentration of total A~3
for the control group inmunized with PBS was 5.8-fold higher. in the

hi ppocanpus than in the cortex (median of 24,318 25 ng/ g hi ppocanpal tissue
conpared to 4,221 ng/g for the cortex). The nmedian level in the cerebellum
of the control group (23.4 ng/g tissue) was about 1,000-fold lower than in
t he hi ppocanpus. These levels are simlar to those that we have previously
reported for heterozygous PDAPP trans?enl c mce of this age (Johnson-Wods
et al., | alsinyempionran pdminjgtered fn thxform of adenot injéction evimpdant gr oups had
medi an. t ot \/ PPI%'”E: & cantly from

t hose of t}%le a?(&)lﬁ??‘ggh%érgﬂe égmﬂ%e&& g%ﬁa gasgtlrcl)l Pra lgg?%t:agilgelung AN 1792,
rodent A( 3mlsalesglease t}lsgctwep'@mdie@jé conjugate as shown in Fig. 11. The

nedi an | evel s of tohahi; @léa?fd’r\ﬂ RS RAHEHHL fgyotgé%ﬁodzgo/f %ﬁrﬁm?&atl(gﬁ mrcEﬁQeCt' vely,
conpared to the contro or t ese treatnent group

di scer riab| @alciphranasaliand pylnreamdemulytigns plempﬂtocleannd trarggertmiat appbcaamk A( 3

| evel s in the corti r In the

hi ppocanpus, the mg@aﬁﬁﬁggucfﬁ%&%ﬁngﬁh& E{Qg‘dggé{)%{m%)edp%WMNW

t r eat ment qlnc@%or trighyc@ridrSARich suppositotiesarsn fe framedomhmiktupissentviemigite t he cort ex
5 1o% D i ARhcln IRVBEEro S5 FRAILLiS, b b2 G EOHEIRBS (2"
ng/g ti ssuecludt eixbipiehts ppdraambasnagertisal graded afimangitgl, taICE)SQ.letaIch rhdpregdant ex. For

gr oups; pf 4 e nedian total A-3

| evel s ﬁer%&;taﬁho?l‘ggga%&%gy @ﬂ%ofm é‘ peé%:u?ﬂ{ vdﬁe}ixmate 'I'hEse comp%sft{?elﬁ the snal |
group si zesgkethaforrhef mllghnsrauspabldns,twblm pilhecaasqld:sosmapeprmldﬁe 10 I evels from
animal to ni ficant.
henthe. 1 SoafTRlotbldh ey b oLt Rk ob gt Fub BRI SRR I RRATt e
treat menti nduced r etenital appdication ctrextsist iy trafisderarat ex mtfkds:srnalcﬂahwer)o the smal |l er
A~3 burde { nsitive

i cat or el ARl Gt con ARG By b b RBUAR IR BT RIRT L e by
ELI SA I tthain oodetaxifiedrderiwitived cusubupils thergof qr@ént sigalar bacmnaraoxmee(sBes ults from
t he i mun 0 measured
n the cerabal i a2 g Fsl o8y EFauREl:Olon SNSRI SRR

pat hol ogy.conperentsfas & méxturedr asinked mbnd@mbtaaltqd®M$h0ﬁlcelr¢yOSdfnktnlg®rgr oups

i muni zed bR dhNe 2 YR PiGeiA( 3 peptides or the APP derivative differed from
that of the control group in this region of the brain. This result suggests
that non 20 pat hol ofitaeativelg,teansdegnal Aeldvesy eandpaatifieved asing g skin pathoent . APP
conceniy atyjspp umr@éoﬁes ﬁ%hﬁeﬁm ):2) ﬁymﬁwo%s'ﬁzﬁ g (fas§.6,a0d) cerebel | um

fromtreated and contr ferent” APP assays were utilized. The
first, dedf @qrame%ror;{mpﬂafa/lﬁ@ 29&'66@1’99@&5 both APP-al pha (a, the secreted
form of APP which has been cleaved within the A 3 sequence), and

full-l ength forms g f) of APP, 25 while the second recognizes only APP-a

I n cont rastIt oMeHweds ofd2iegness - associ at ed di minution of A(3' in a subset of

treatnent groups, thg Aem&%@né%%@g@f&%h@g%qqme%s%m@&%ag]&? treated

conpared to the control aninals hese results indicate
|mmn|2z5at iAdheepiidein a patienpaieringfor pesusesptible p AlzheigpediiscaseatTher t he treat ment

eff ot 15 AR Lkl A0 DML AR RO PR ARyl ovel s vere

Si gnlfl can red he cortex treatnment wt
A(31-42 om pAtge_pI 5Tl@onqth;giap@ bejused tganonitor both therapeutic treatment on

symptomatic patients and prophylactic treatment on asymptomatic patients. The methods
are useful for monitoring both active immunization (e.g., antibody produced in response
30 to administration of immunogen) and passive immunization (e.g., measuring level of

administered antibody).

42



hi ppocanpus, total A(3 was significantly reduced only by AN1792 treatnent.
No ot her 64 treat nent - associ at ed changes in A(3 or APP levels in the

hi ppocanpal , cortical or cerebellar regions were significant. 2.

Hi st ochem cal Analyses S Brains froma subset of six groups were prepared
for imunohi stochem cal anal ysis, three groups immnized with the A(3

pepti de conjugates A(31-5, A31-12, and A(313-28; two groups inmunized with
the full length A(3 aggregates AN1792 and AN1528 and the PBS-treated -
control grhup. Akhee hasulizsionf | nage anal yses of the anyloid burden in brain
sections fromthese %%OUD% %re shd%wn in Fig. 12, Thetre,lo wcre significant
reductions of amyl oPHhEFHER sofpildsterpining abiepeling yrIBRGL BHMPRAGIESRIPSE he

treat ment ighuet beforeudmbtdringla dosigsaf sgeni il @hgatigsthisvaduckieforof anmyl oi d
burden was, observed in the group receiving,AN1792 where the nean val ue was
reduced byl®FEMYS TESPARS§GFencagenh F‘éﬁ‘ﬁfa’%é‘?fﬁ@fq frs ERRRIFTENE tBOYB5ler ved for
t hose ani reairgintof egietitheiital diroAN rkpcaPPedsGRientd of the sRASJandi edpi@seddd- 5 pepti de
conj ugat e %}27%&(12 0..02)g. 1 S The results obtained bey uantitation of
total A(3 BF sRpdd deyighign Bpmdhe meap of s %nl%ﬁswewawémﬂy? GEIHRS| ysis differ
to sonme exkgbhse sightlat FBsifivertdatineAboutcony(i. B athatadsdigiftkdtios 3fthe hd¥paik on t he

| evel of cortical anyloid hurden when sured by, quantitative imge

anal ysi s HSHeHS T 818 "r’i’éed(?(‘ih’ﬁ’élﬁ?‘?’éfﬂoﬁﬁz)'gﬁ%ﬁ%‘f e fatimmype F43poNsG ARes Nplagi on when

measur ed hardelsfphificdii, o detRERE GhePATVRG MM HR0EBs in@iSMtd. Inbeneld kel y to be
due to the 20 specifjcities of the assays., |mage anal ysis neasures only

i nsol Ul e PRUENSRsEreg e @R it Sousserf treatment Wil FaaYnogsife ageni 3 neasures all
forns of Afxgectddab bhosodnibéreasa ifimini&ekdipbe Wi RETBLsIve dofigdesa@aicggat ed. Since
t he di seaseeFat &ol og% |l§ thou%ht, to be associated with the insol uble
pl aque- asSYEFWIYJeABTSA Rigtean Sdminjgirating ghageatisgsperadly ceninsidietts, have nore
sensi ti vi tijaindude k@4 istifce@bARNA tghhef b ihe HRWRM & anShAieforttheteL] SA is a nore
rapid and S.easigr assa [ r. Screepi ng purposes.

_ it is very useful fo
Mor eover | ETYRSCTF Qfetéqamf%’é‘fa“tbﬁé"sf’?’]é‘& %Wtrgii’ﬁ?{)‘&d&faéao?fé@ﬂ&”ﬁ’on of A(i is
gr eat ers f?r pl aqug-md Mhlﬁtlﬁds,hlgargrdl odlad (iA:BmeI@axdies&@ﬁmi ﬂ@iitfon{j&he I
A~3-specif.ic anti bodies eli.cit i nj zation.i e treated animls
react ed m‘W“&%beB%qnf%‘a%BtFﬁ?‘ﬂedafeﬁW ‘E)‘%/“H?m%"{r)l;’gl?ﬂ%tloyﬂcaﬂﬁé‘eé@é ‘&"é‘ifén feom t he
treated arionmblpopulsliohhavermnicceiedprive tra@iment! daatigel vilieh ofiinati body specific
In. contra A~3-cont ai pi pl aques were

for nouse 30 |1 gG . t. to.the PBS grou

coated wi trﬁSpgﬁsgd’b%ﬁ%ﬁgt q%@%plstgﬂ{lmﬁhgrapﬁﬁiﬁﬁg%&ﬂre\;@epﬁopﬁaée ng BEpt i de

conj ugat escoftkd balBe. A3iknifidant drtkady BlkBveB;thadddirbiRaleyd.b., srengtthandnd aggr egat es
AN1792 .and AN1§%8.. Br Zi ns, from.an i i i e ot her A-3

i mals 65 i muni zed wi,th t
pepti s SImIHE IREAOB Ai9FT Ham5ER élgﬂg? B PR Ve AT ATPD B NPt R l§°ka"§ls ay. 3.
Measur ene rsignﬁfcaykﬁndrM(yr a_Tdetxem si‘gn_mls ¢ aegativetrdatacht botaomé. Q&(ﬂ&iu:smatd@y S
total of TS| ERRR ARhAeEbRIL 8Pl orcRE f FERRS HRE 4B O 10"

ers were neasure
anti body wsitng valus afiglbforh, dEhinSentwifl kiplapdaa sdlatve tuédntrolnealues ol aatimkcacmat ed wit h

the.  our « h SRR el lblor e SR boR s kGRS BREGiCh el el ted the
hi ghes%s t iftequaicy.
In other methods, a control value of immune response (e.g., a mean and
standard deviation) is determined from a control population of individuals who have
undergone treatment with a therapeutic agent and whose immune responses have
plateaued in response to treatment. Measured values of immune response in a patient are
30  compared with the control value. If the measured level in a patient is not significantly
different (e.g., more than one standard deviation) from the control value, treatment can be
discontinued. If the level in a patient is significantly below the control value, continued

administration of agent is warranted. If the level in the patient persists below the control
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10 of ANL1792-specific antibodies: AN1792 (peak GMI: 94,647), AN1528 (peak
GV 88, 231), A(31-12 conjugate (peak~GMI: 47, 216)and rodent A(31-42 (peak
GMII: 10,766). Titers for these groups declined sonewhat followi ng the fifth
and sixth doses. For the remaining f ve inmmunogens, peak titers were
reached following the fifth or the sixth dose and these were of nuch | ower
magni t ude than those of the four highest titer groups: . ~15 A(31-5
conjugate (peak GMVI: 2, 356), pBx6 (peak GMVI: 1,986), A~il 3-28 conjugate
(peak GWVI:valuelB8) a chagBd8 ird@mentngginat for {xemale, Wb a 6B8jent AYBRbt 184y Hepeak GMIT:
125). Antijpedy.titers were al so measured. against the honmpl ogous peptides
usi ng the sane ELI SA sandwi ch format for a subset of the inmunogens, those
groups i muni zed wi Infothf itethBds, ApdtBnPBho AMmbQBeBbtly ®¢4i@8g &2atmentibadent
A(31-42. tite re about. the same 20 t.hose neasured agai nst
AL a2 et B BRedsh el Fre Bl R o B d o iR ERPREE ant: body

tit er s Sagaletesthint hbetharmobmgptisn éfroamamen ragpired. diieuheatwed fOhebfimghes . The
magni t ude of the @N 11796-3 ecific anti bozﬂ% tfj.ter of individual animls or
the mean VEPQEE IhHC PRISTE GROF CYPRATE VIR &Vl Of IBPHAT IEoRONSE RIRVIRYY cacy

measur ed ashitved in thd patientafteoh pvidus coukdeef aeuthex. Adpnificahydepleepr ol i ferati ve

e A SRR bEERAGBUEL Ll A 4 TR STt il o o S
Freshl y hanasestrechtowlthessami 8onpe)ris sveinbicativanieat audtintitedn boresbnadiays i n t he
presence of,. A(31-40 at.a 30 concentration of S ~Mfor stinmulation. Cells
from g(bsu lteefrgag'f(d%’gblcevﬁmgfme??‘}'ée l@ﬁp@ﬁ%\%ﬁ@%ﬁé?’é’p%‘gﬂgngﬁIC'P’HFOJJH&IF% t he presence
of the reVseseplpepindad devidtddDdelermbieddn ppaiutative oOmritntohfier agdtrdoignal cel | s

were cultured with the cel.l rvjtogen, .PHA . and, as negatiye, control,
cel I's wer °¢f \?,Ydfe&'ﬂ’eﬁﬁ' t‘ﬁ}fm"‘méﬂ& ’Bgﬁﬁeﬁt‘é&.‘l“ @apafi%ﬁ%%ﬁ"g@a‘re YPa majority
of the aniaahtsolpalat infpepatttxehs bfpropisaeisly theatBHbatiedth @6 ridiR frBofSi gni f i cant
responses to th ver.se i mals inmunized with

/ e§é.340-1 r ever. %ptide.. Fells froma

the | arger?QGF&§ %CSSGAQ?OBBBW'H@EE CIRRAUGHLY 1§ REICREPNOSHOU NG . AN 1528

pr ol i flér ataedlisrationstf Hiseask erarterintidsated! ofithdse deses, 4 sidhificatit ikerdadse hi ghest cpm
in the 5 recipi.epts of , AN, 792. One ani i n each .of the groups inmmunized
Wit h gy T9RRE R Sortlol (A 0 marB R PRerd B BB DS i dnd Bl BPS: e i

response ttmatietishald belreunedrimb pativgt.gr oups recei ving Al -5 conj ugate,
A~i 33-42 conj ugat e ﬁ'l S-had .no .a A~3-stimul at ed
s

6. or P i S, W f h, an
response. These re ulé;ﬁgsugrs %mlgﬁﬁ%%?aﬂsésd > Pyﬁg%l%?lgmg PEEPy R gos
5| mmunogeeCeatgtugsainelX{udd erin tiw patient. The sample is analyzed for indication of an
Aci dsBgsp rsA(31-5Yesb: mer A3 .-15Yes 2- 1 gﬂ
31902 b st RSB AL REFOr B30T 150 16 imeme T5Reste 58940- rer 51 6
1- 4242- nebd A8&nmQRd-frdavitBe prescBt8Ek 60| aRBSdied onBréls8hal Spetifiesity liedwl t s show
t hat AN17 and. Al 8 stimulate strong ,I cell. responses,. npst |ikely of
Lha CDA+ DRERBIYoE orhEE G Ae g e anioass SRaifert b FRobrirorotbhse | i
ani mal s i Erunpleedctivnt Mefiods df detecingi@kictivel TREINSHaR@beeh e riPaPibote(sepi t opes
recogni ze ...CD4+ T cel Ia are ysual Ily about 15 am.no. aci ds.in |ength,
al t hough ¥ 1gr}s). In some methods, the immune response IS determined using a clearing
25  assay, such as described in Section III above. In such methods, a tissue sample from a

patient being tested is contacted with amyloid deposits (e.g., from a PDAPP mouse) and

phagocytic cells bearing Fc receptors. Subsequent clearing of the amyloid deposit is then

monitored. The existence and extent of clearing response provides an indication of the

existence and level of antibodies effective to clear A in the tissue sample of the patient

30  under test.
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1 Tt T T

15 peptides can sonetines function with less efficiency. Thus the majority
of helper T cell epitopes for the four conjugate peptides are likely to
reside in the 1gG conjugate partner, not in the A(3 region. This hypothesis
is supported by the very |low incidence of proliferative responses for
animals in each of these treatnent groups. Since the A(31-5 conjugate was
effective at significantly reducing the level of A~i in the brain, in the
20 apparent absence of A(i-specific T cells, the key effector immune
response i fiduceghshye iniiMg8t i on Wi th this peptide appears to be anti body.
67 Lack of T-cell and |ow anti body response from fusion peptide pBx6,
enconpassi ng APP anmilhgensed,dhe prospdgesor menitefinggassive immupigationaje sireiddrdues may

be due to {hRosR e} mdri "?HHJE%&%% edrbohiffiod MssriRah a\feut@&e&&%@iﬁ%b@ﬁ The poor

i mrunogeni Clt of the 5-35 aggregate i1s |i ue to t E@ptlde bei ng
too smal | Ppgfilsdoliqwing 935%" mwnoratysxcglbb@ows eremm@ﬁmtqm@blwu yp t he

I nducti on gfycaftrafiblf foh@v%’d 5}%@? nndbfiec:a}g Wlﬁl&ﬂ%‘iﬂﬁﬁ%&%g@%ﬁé&gt ed to a

cairier protein, It woul pro re | mmunogeni c aration of
Pol ycl onal ammaiclmsme@satmnt 1P{§§§Mﬁ7¢n Praiod of days td @enthedependingsapahé mlfyi ce wer e

i mmuni zed Weto?th%ggnmy ’gﬁers‘f]e?ed Péca&l?leq;é%zhf@'e %ﬁ&o‘l’ﬁ@q{%a’én gﬂ%og if ani zed at

4-5 nont hs. Bl ood was ected from fmmnize separat ed from
ot her bl oo@ftb@%ﬁmﬁﬁﬁdaySAntl body specific for the inmmunogen may be

B ngonr et s habdl SALSIRLORLBMI, ol BUSIORR iPhe BRRHE 0 071 ™

of i mmunogen-specific antli ai ne of
60- | 2010vy. 1s]1£ad¢/befodéaészlmsemhmmmmcnad meaxummeht iAnhddxodh therebfierho-i G oups of 7-9

anti A5 olorielthe i RfibolPl oy AR Gnd it Bt R Bt L body
pr epar at i omgrsbrte mpoiterfdeeny df anth:adyelet/dw Whelothe Javel df emibody hdshiadimkdtwal s can be
20 _prepar egl agal,ng reéetzén?&%ﬁ%ﬁkgn%% o’?kh%%%!akg@sstb%s%hié ﬁ% ﬁé,, g%:pf’m r formof

A~3 into a nouse, prepar onmas “and screeni s for an
ant i body t¢datmlstpﬁé1@n bf cﬁllrthyr dosagdsf anvibedyde sdmigibtefada gmeonte mdtholds;) pest srhout

PEni t oz Aty RRBREIRRRL oy AL Syl it Brerem s dovpuse
pol ycl onal pravieuslyhdetramingd 8Y@Asiitite Ageregialt reophi(a8lQor therapeutic treatment

regime in other patients. If the measured antibody level is significantly less than a

reference level (e.g., less than the mean minus one standard deviation of the reference

value in population of patients benefiting from treatment) administration of an additional

20  dosage of antibody is indicated.

3. Diagnostic Kits
The invention further provides diagnostic kits for performing the
diagnostic methods described above. Typically, such kits contain an agent that
25  specifically binds to antibodies to Ap. The kit can also include a label. For detection of
antibodies to AP, the label is typically in the form of labelled anti-idiotypic antibodies.

. For detection of antibodies, the agent can be supplied prebound to a solid phase, such as
to the wells of a microtiter dish. f(its also typically contain labeling providing directions
for use of the kit. The labeling may also include a chart or other correspondence regime

30  correlating levels of measured label with levels of antibodies to AB. The term labeling
‘refers to any written or recorded material that is attached to, or otherwise accompanies a
kit at any time during its manufacture, transport, sale or use. For example, the term

labeling encompasses advertising leaflets and brochures, packaging materials,
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Mce were injected ip as needed over a 4 nonth period to maintain a

circul ating anti body concentration neasured by ELISA titer of greater than
1/ 1000 5 defined by ELISA to A~i 42 or other imunogen. Titers were

noni tored as above and m ce were euthanized at the end of 6 nonths of

i njections. H stochem stry, A~i |levels and toxicol ogy were perfornmed post
nortem Ten mce were used per group. Additional . studies of passive
i mruni zation are described in Exanples XI and XIl below. 10 VII. Conparison

of Diff er ehistristions/ aliccor Mided cassettep) conpotepdis@SasGhel asadriting impriraed - i N wat er

enul si on and ) L LQr capacity to stinmulate an i mmune response. A Materials
and Met hod§™F 5] st udy Design One hundred female Hartley strain six-week
ol d gui nea pigs, obfTaehwentfonalyv btavidds Hiagnoskis ketsSor peefdrhing ¢n viem groups to be
i mmuni zed. ,with AN 1792 qor a pal mtoy|ate erivatiye thereof cqnbined with
vari ous adj"tREdit SU° (?é’FP“@PlS&‘S’ga‘Fé’& t@@éy‘c’ilﬁ 18819 YifPitpe &P@?Efffe( p. g

unl ess 9t h@fWing&siBEL 6.1 Beferab B e A8 tiglaBelleBA sedbhdRdy 1EbBHagend] Uvant ,
c) MPL, d), squalene, e) MPL/squalene f) |low dose alum_ or g) high dose alum
(300 pg ANsFeeyded inthe kit Risterablye the kids labglied mitharstryetions fripriferayiganda

derivati veviQb ifdilngHesay33 fig) conbined with a) PBS or b) squalene. A final,
tenth group received PBS al one without antigen or additional adjuvant. For
the group receiving 69 Freund's adjuvant, the first dose was emnulsified
with CFA ang. yhenpeaRliqy ng four doses with IFA Antigen was administered at
a dose of 33 ~.g for_all gg_roups.exce t the high dose al um_group, which _
recei vé® 300 ug of ARAinyentionpravides Bigdiodieidn Waovimaeiteaydoid denogitsdp Bt oneal | y
for CFA/ | FhuRRd St hHaBbRGH BEhViol dlaghb@ dRebifinhl dinoids A1cRR. R ternately S
on the right and left sjide for all other groups.” The first three doses were
gi ven on adisiaikeekiuyceptibiliihesete oF orekprmplpythe methpdsan beised opgmetiny i nt erval ).
Bl ood was eg)émnﬁs,;,pgﬁ dsaysiaf A 86bhok I } wgStarting
after the fgﬂécon dos,eyq%_1 ﬁ%ﬁu@gngn%egét?gtn}tﬁi %f)hd titg@a%gm?

Prepar at i ofhelthe Pataihis kel suffeeingfom/dlabeimens diseasen iTée pshedsren aspbe ME0339) was
added 19 Oufdd&h afnptia@p baiRehs WBE88nca BfhathbenalliepositsCorwaglorPitigagd -t o generate
arelatively ur}gi.orm suspensi on, 100§)[t)1|e al iquot of 10X PBS (1X PBS, 0.1S

. A
M NaCl, 0. 8%copiltyite Miynsuphimaic disqase. pe msthodiye also 4358 LRpeHe RN was
vortexed agigdabe proghedsid dR@bGespdiscqy REdtngMtin pdtiedts WhbMavdlseen bRGiondxt day.
Unused A(31-42 s_g;%o ed with desiccant as a |yophilized powder at -20C. A
pal m t oyl at'88PoeEry’ 117‘6/‘:(!." ngs dRRPSF792 was prepared by coupling palmitic
anhydri de, di ssol vedhé Metbdseidiy by b@hRBEHEL a rdaeriMactad¥ian@bdde) tHatbalds r esi due
of AN1792 prior to renoval of the nascent peptide fromthe resin_by

treat méht Widhtonlrrabent o then detpeing ser 2pgntafterihhas bogrdnlireferrestantibadias wi t h
Conpl et e gy oA B apdiild YR patiehthfiinoLObiRM R ®)full BRgMa i pofilgRi. i n 200 pl PBS
was emulsified 1:1 {vol:vol) with CFAin a final volune of 400 pl for the
first i muAnttedicphindipgio anepdengioé AP withimaminge¢idnb 10 piggarticularly
preferred. In some methods, the antibody binds to an epitope within amino acids 7-10 of
AB. Such antibodies typically bind without inducing a substantial clearing response. In
25  other methods, the antibody binds to an epitope within amino acids 1-7 of AB. Such
antibodies typically bind and induce a clearing response to A. However, the clearing
response can be avoided by using antibody fragments lacking a full length constant
. region, such as Fabs. In some methods, the same antibody can serve as both a treatment
and diagnostic reagent. In general, antibodies binding to epitopes C-terminal of residue
30 10 of ABdo not show as strong signal as antibodies binding to epitopes within residues 1-
10, presumably because the C-termipal epitopes are inaccessible in amyloid deposits.

Accordingly, such antibodies are less preferred.
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antigen was simlarly emulsified wth Inconplete Freund' s adjuvant (IFA).
To prepare fornul ati on doses with MPL for groups S and 8, |yophilized 2S
powder (Ri'bi | mmuunoChem Research) Inc., Ham |Iton, MI) was added to 0.2%
aqueous triethylamne to a final concentration of 1 nglm and vortexed. The
m xture was heated to 6S to 70C for 30 sec to create a slightly opaque

uni form suspension of mcelles. The solution was freshly prepared for each

set of injections. Al i Oy I . - 0f: / in 16.5
o PBS, S0 ug of ML S bORu AR ittt i lig HLIRE -
bor osi | i chedy aftitrepatipnteetidireelyyintodliedyrain bs éntratanial ijeerien srdwyrdgillingiadeledoses with
t he | ow oOiyl. = iM- I QN ' ' t % squal ene,

O S% Tvveelrtlﬂﬂéd(%B %&lsﬁaé@%ré tZ }g&}de%c‘g. g“%issﬁglﬁgagg?lsgaﬁéédose

concent r atreasmentfma®dag TANdal9 xhe rea@dis|latiell¢dyabigrgB jn somegnethodsathe was 70
enul sified. NGt t W05 Gh ere -hel d device 15 to 20
tinmes ént Ppggﬁggasé%ﬁvgfho%ﬁﬁggfgf gP & %“6%8 ?eadldta%e%ggzg'%%fﬁnegqaﬁg?t it lhse(gi ameter to
a 1.0 pm ¢ bindtoghe priraang adagerdt aTlexcHoka df labeliepéndwen the nekaiis ¢f deiectiodscope. The

resul ti ng_suspensi op was qpal escen mlk ite. e enul sions were

frosnl y DFBHERRDRT: &Ruen Loeria S Bbe o bk SRlet e D38 o tPL | n 0. 296
tri elt hyl afdbele (ijm&a‘tﬂdﬂﬁ?%nﬁgr@hﬁ@ﬁﬁafﬁnrvﬁtﬂoggb@éic@Qltﬁgedﬁeﬁ. Hgﬁ&gﬁﬁb t hg ]
squal ene an etergent mxture r ification as noted above. For the
pgl ni t oy ?“‘&g‘ﬂ’%ﬁﬁ%"%&?@gﬂ% }’E%?gg%ir dose of pal mitoyl - NH A(31-42 was
added 100 squal ene abidgnoeis lispecfdrmeBwWeeomParirgte mpaler Size\atd/6r infeadityadded ‘Wi t h
vortexing Tﬁna mtxture V\gis gdds.d -t-a PBg,htg rﬁach final concentrations of
5% squal e MR 189S batisposging Bass dineyaiiiesq g hgBasg Jge ¥piles, fAD Feprese enul si fied
as not ed afkavRveldin Pyopphtien offundiseskad indiniddgls.cBasailing valhdsreag glsoispeséht and 10) ,
AN1792 in PBS was .added.t q.Al hydrogel um nu dr.oxi de gel, Accurate,
Dest bar y . PvRP P URRS ST S Sent TaRorme PRl dtes gt ) o 500
pg (h: gh ﬁasmin@iriﬁurpad&)bﬁb&w@?:ﬁﬁg u&uﬁﬂxt,c@tiin]gahhdaﬁnrf]dw&xcﬁimédaﬂdose vol ume of
250 u The suspensi,o nt 5 m xe or 4. hr at RT. 3. Measurenent
of  AntP bodgPRTRRYIY t8 PrEding Fjues, dy g dn apikey ot e Rose e BA Bui ng

I mmuni zat poditiwtragpbheego aédtmentt he second i nmuni zation for a total of four

bl eeds. Antibody titers against A342 20 were neasured by ELI SA as descri bed
in General Materials and Methods. 4. Tissue Preparation After about 14
weeks, all guinea pigs were euthalkiXz2dPIES adm ni steri ng COZ. Cer ebrospi nal

fluid was,c 1.As [ d and three brain 25 regions
(hi ppocanﬁ'ug#bgg%ﬁg%gkggf%%gp?w&&%%gect ed and used to neasure the
concenorati on of t dIkbe dxadples st ddinigrabibh S B4 pePideltb trénsgenidnt i body
Responses 30 There was a W de range in the ot.engy of %Q\ﬁe vari ous adjuvants
when neas TFEPVESXPRESINZHITH¥H2 ?‘é?g%‘h@é’%‘ﬂo’% HPEE 10N} BRI GISPRIENI zat i on.
As shown itnfto@eveldh AMREReANKERurdRIhAsHT Prédubti@hnt BhdtRRrish& otitfebody was

detected fqll gwing twy or three imunizations and -negligible responses were
det ect ed fH$9 (ng n'[uﬁ@ ig Qﬁﬁ?rtbﬁd in(games et al., Nature, supra. These animals, in their

heterozygote form, begin to deposit AP at six months of age forward. By fifteen months
25  of age they exhibit levels of AB deposition equivalent to that seen in Alzheimer's disease.

PDAPP mice were injected with aggregated A4, (aggregated AP4z) or phosphate

buffered saline. Aggfegated APa2 was chosen because of its ability to induce antibodies

to multiple epitopes of AB.

30 A, METHODS
1. Source of Mice
Thirty PDAPP heterogenic female mice were randomly divided into the
following groups: 10 mice to be injected with aggregated AB42 (one died in transit),
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71 fif3h doses with geonetric nean titers (GVIs) of only about 45. The
o/w enul si on i nduced nodest titers following the third dose (GMI 255) that
were mai ntained followi ng the fourth dose (GVI' 301) and fell with the final
dose (GMI 54). There was a clear antigen dose response for AN1792 bound to
alumw th 300 pg being nore i mmunogenic 5 at all time points than 33 pg. At
the peak of the antibody response, follow ng the fourth i mmunization) the
di L fgrggce gggém;aﬁhjéd&ﬁl WMDPBlSYg@ﬁvaw&PAB%%mﬂ tdanG}’HB mdﬁonﬁggurwaﬁm@ (33 fig)
and 34 u The anti bo onse to ~ AN1L VPL was very
simlar t&’ef%%g{@‘éwga’fpgﬁ%\?bcpﬁgdaﬁ% € SEAYCRGE. q&?ﬂ%ﬂ%&"%@% 6% )ant i gen

(300 ug) bound to alum The addl tion of MPL to an o/w enul si on decreased

t he potency of t ehplo forrm ions relative to that with MPL,as the sole
adj uvant by as nat g&arayg@, W% oyl at ed derivative of AN 1792 was
conpl esel y non- lmm%@%lioﬁoﬂ\fg%ﬁgaﬁﬂhm}tﬁo&ﬂﬂligimﬁﬁﬁm dweptiteslest titers
when presented_in an o/w enulsion with GUI's of 340 and 108 for the third

and fourt AndpobBefi- ]3WH15%@§tlngﬁﬁlm@4’f“é‘?esuﬂlﬁérlénld’é‘ﬁéﬁha%%élnwlph Freund' s
adj uvant  wiggy apReAl veilxeat @m%d%naﬁ,gueaaempgw@o@ WR&: wiftn1> fold greater
than the GMTs of the next two nobst potent formulations, MPL and hi gh dose
AN | 792/ abndition§ tie paptide aggrogrtesi. n@yam}msrda&ﬁwaﬂsdaattasmdexﬂylopIuhnds study are

MPL and al u hes ears preferable because a 10-fold | ower
antigen d@g‘gh%%' beﬁblflplteggft’%‘tﬁ’é%g&gte the sane antibody response as
obtained with alum The response can be 20 increased by increasing the dose
of antigen and lg‘r,\égi l%fu_v‘antf nd.by optim zing the inmunization schedul e.
The o/ w enul si on wddRERRP YISO i uvant for ANL1792 and adding an of w

emul sion to MPL adjRevaish iffedtion) Bjowom@régateaimizcmaﬂi; petandus@whs vity of MPL
al one. 25 2. els Tn The Brain At about 14 ;veeks t he gw nea pigs were

deepl y ané%ﬁ@%’:gﬂéd"“}t ﬁ@“@é?gm“ﬁ%b?%‘&la“‘fﬁﬁa"’( volae gf 4land br ai ns

were exci %ﬁxdlsfdh%%tﬁ@ﬁﬁﬁixrﬁndn’fhaﬁoxﬁ %m)wed ej}abs&t &ﬂ'tﬁyﬁsne a%@.ﬁteof' nmuni zed with
Freund s adj uvant Ieg}rou FF alumw th a a?h dose, 300 ~.Q)
iy

of AN |5792m{fw<&&§b yoraﬂere%r?én%@lf APhEHi A2 &sﬁ%sr dwogrditipnal gessty 30 3). To

neasur e t hea hewalivedfat AosthBapeivdR, TRORLERNER PHRLE-MREs #ésA6d£d and
honogenat es of e hippocanpal , cortical, and cerebellar regions were

prepared i#pnd mn&a\&mlaﬁﬁ%w of kBSe Inigstiansivverg delivereddntensiteisely 8@ by conpari son
to a series of dil WHPARcnstiowdl BRAXLE sdAEQNISITA xﬂf:e &EEQM»:&&WGQM rations in
an ELI SA format. The levels of A(3 protein in the i ppocanpus, the
cortex and: It‘ﬁé‘ocfgﬁ%‘é@JPEﬁfW%éﬁ@WWP%FW{&OH‘GFP%PCW’&}\SG Mups despite the
wi de BN 0GyakioRNilARYY, ISRAYRSER: tdlediduld £dse0r 100 JafisRidblTul at i ons.
Mean A(3 . lTevels o about 25 ng?g tissue were measur In t e hi ppocanpus,
21 ng/g in the cortex, and 12 ng/g in the cerebellum Thus, the presence of
a high circulating 'ﬁﬂ&tﬁ&?ﬁ%‘i})ﬂoﬁl éﬁl@e&s%xﬁfu?ﬂéﬂﬁm%r{%t three nonths in some of
t hese animals did l%c ta Fevels in their brains. The

| evel s of A(3|nthe werea quite simlar between the groups. The
lack of Iarge effecﬂe@bomﬂwsFWI@EWFE%?HHBWMCUGWHU@@%E@M #di cat es
that tjge i mune response is focused on pathol ogi cal formations of A~i. 10
VII11. “Tmrmune Response to Different Adjuvants in Mce- Six-week old fenale
Swi ss Webster Bice REYWETsed for this study with 1013 animals per group.

| nruni zat i ons were ni st ered
subcut aneously in aﬁﬁdﬁ()@m\f}gr&ﬁeﬁ\fﬁ%&c&%ghg@% 'I”g%geg\/\/ag'@gﬁeisa%gregg buffer for
all for mulAP4R))BAP péptideslos phusplatdtuiedd salinen Adayp df BDIARRImige waelalsbm*runl zation
starting after the second dose for anglysis of antibody titers by ELI SA.
The treat rﬁ?ﬁs “F‘E‘éﬁcﬁg R?F‘“e‘f%\&%“@%sogb ﬁ“grssogih’?é‘?‘Fez‘t?&g?ﬁg&Fg@@\é?”cm]3 Table 7
Exper i3uentnanitbRes benBtasiibnt 6 i R Th eSARunGBRORSR WetonkyedQWREel 2. S pgAN
1792 I332&>%I\/PL25 ug, AN 1792--.33310MPL50 ,p. gAN, 17923341§h MPL125 pgAN
179233513 E%Wﬁamﬁmazi%mm@m%%m%m pgig g the nine

1792338 10RBSHORAOINSIAL SRR 18k diUSHANLT SRER AR L8 Sk engpadni xedSuaN
17923311~ 2 nmgANL1792. 331 213WPL + 2' mgAN 1792331310Qs- 215
UgAN 1792 3B1ssnGREimections (¢ gteﬁgez thag3/1 OQ,QQ)QshQnm%snm hadglpy bur92331613QS- 2
25 AN 1792AN 17921501713Q5- 2125 AN | 792AN | 528331813QS-21 + MPL25 ug/ 50
UgAN 1792331913(QS-21 + Alunk5 p.g/2 AN 179233 Footnotes: a Number of mce
in each group at the initiation of tf& experinment, b The adjuvants are
noted. The buffer for all these fornulations was PBS. For group 8, 5 there
was no adjuvant and no antigen. . 74 The ELISA titers of antibodies

agai nst A342 in each group are shown in Table 8 bel ow.




Table 8. Geonetric Mean Antibody TitersWek of BleedTreatnent Goup 2.9 5.0
8.7 12.9--- 16.7124817972S7 7618041772S983114
3984S2876878313725000715912333127814
_127820791143682009725631S3288262421322993152374266125362301144245Q47373954
84_ 972214982525252525

. 9251837449S218231025893115138171129708261821653666121981 4581079~ 612
~79713384 333 tulabl8 €162 6fl abpkiatdi 41060 @83 84 5 TBROB0 BAPPIiRj2etdtBind baB 3261666802

085163117 7~ 282 5, = 4018316991554423095641290591963243554299441
The tabi e CRBRLTOREY @A AIRECE B mpEp e i PR SRR XG0 4. S and
18) in whih0,0008. 5 adj uvants were 125 ftg MPL, 50 ug MPL and QS-21 plus
MPL. | X. Therapeuti jcacy, of D fferent Adjuvants t herapeuti ¢ efficacy
study was conduct edh&%ﬂpﬁg‘% ?‘é?ﬁé"@éﬁﬁ‘&‘eﬂ?%aé“m%e%teggmaﬁt ARt s

sui table fQivesRnie, RYERAB0 H%t@?&lﬁr?ﬁ%i&,hﬁﬁ%a_tﬂ&k& Léalihsi S eRELENARAL € | nrune

responses to A(3 and to induce the i nmune-nedi ated cl earance of anyloid 10

deposi t's iy erscasded t imeohackpignef & @nefanpgintrathervasedther varedess thag 4 ¢ o :
8. 5-nont h 9&‘?6 i 16 f.ad : m Char | es
Ri ver Labot?g%oﬂral. es.@'al'ﬁgé?mgaﬁmﬁ?g%?}? 'gSH? ?\??Sgﬁ%%ﬁ%sﬁ%gﬁglfﬁfng 15 to
23 ani nal satese gnoppnts ovithallititersdassAban 300t h 75 AN 1792 or AN 1528 conbi ned

wi th various adjuvagl, oV SR e bidbptathdi0es waTRhGhub gy dender
age, and parentage of the ani nals W thin groups as cl dsely as possi bl e.
The ad}Qv adetestable@mythédlingheinbraivi?Lin camchstBraitisseafrbmempdinnigdSAR 4rid bot h -

anti gens, ' juvant. (kE I ] 792, AN

addi ti onal %@%ﬁ%&g&ége?wﬁﬁzﬁeﬁﬁ%@dkﬁgﬁgw? }(gfrp h%agl?lé% af&&@jb%in glﬁf fer plus
t he preserfventilaed ¢ihguiae omtiteswilbdpanemadjdepasition was simlahtoghad apunvasted nmuni zed
with PBS. -1 r.ol . rati f A(3

pepti dos: Hngy A ARSRH K Tnb Rk ory UhERBILERR AR BIRLEE "0 |,
MEO541) andolheuateyBdf-thhippiudrde? derfatk gfms.nOae Mepdeifibasthk AP. 1-42LinjectE04 39)
peptid wer e fr.eshl aration of .each,set of

oy cct [ aner PR bty PRyt b oSty b i DERBLR B oty o6 ot
- 20C. . Forplédue svapldeifizd in anuther® fAt42peptdddsouser e added to 0.9 m  of
i £ or msol ut§ on- or CHLENE e “Hnsssl asm s uPEndt Be Ridoteti: 1 n
contrast tveriANLHS Aramhtit fductioh aetliévad @i the A IOANABS2) tiofteRBhimals. (Efp. 4. NaCl, 0. 01
M S0l U s Bl k8 eSS A5 oL ubloh Bl AN 1520 began
at 37Q0 oruntrasted dvatrBlptbupi@)65%) were significantly greater than for those imniunized with
AN1792 (0.00%, p=0.0005). In contrast, the median value for the group immunized with
SAP peptides (SAPP) was 5.74%. Brain tissue from the untreated, control mice
contained numerous AP amyloid deposits visualized with the AB-specific monoclonal
antibody (mAb) 3D6 in the hippocampus, as well as in the retrosplenial cortex. A similar
25  pattern of amylbid deposition was also seen in mice immunized with SAPP or PBS (Fig.
2). In addition, in these latter three groups there was a characteristic involvement of
vulnerable subregions of the brain classically seen in AD, such as the émter molecular
layer of the hippocampal dentate gyrus, in all three of these groups.
The brains that contained no AB deposits were also devoid of neuritic
30  plaques that are typically visualized in PDAPP mice with the human APP antibody 8ES.
All of brains from the remaining groups (SAP-injected, PBS and uninjected mice) had
numerous néuritié plaques typical of untreated PDAPP mice. A small number of neuritic

plaques were present in one mouse treated with AN1792, and a single cluster of
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To prepare formul ati on doses with alum (G oups 1 and 5), A(3 peptide in PBS
was added to Al hydrogel (two percent aqueous al um num hydroxi de gel,
Sargeant, Ine., Cifton, NJ) to reach concentrations of 100 p.g A~i peptide
per 1 ng of alum i 0OX 20 PBS was added to a final dose volune of 200 ~.1
in 1X PBS. The suspension was then gently m xed for approximately 4 hr at
RT prior.to injection. To prepare formul ati on doses for with MPL (Groups 2

and 6), hil.i zed. noChe e . | t on).
Lot 67039¥E% BE B “é?ﬁg%‘&&f‘baff"%%&‘&éé‘ ?Ws‘@mp%zml‘%ag? aa?rpFu nal
concent rabfmahipbochmjfgd ethd €0 0n WOFiigeX @emoraft ¢henviictdal eléminagordfat ed to 65 to
70C for sec, .t o creat ht ormsu S of mcelles.
The ‘sol ut LYrORBE B %%?Sé‘&ligﬁ’]%%%%ﬁ% qilé'laé]td}%q})lcr?j gartelggon%leb%SO ug of
pepti de chlmmmeﬂxaEOZB%,PBSOOBSD P g of MPL per dose (50 ul) and 100 ul of
PBS peé dose were xed & gro I %qe tu(petcﬁrrﬁd r%%? be} gre use. To
prepar® fornul atio %‘W ‘@s’fff’ PO g AR NR AP 2 ed 30
powder (Aawehﬂnuﬁmmmﬁlw injeRied AYop 8 Rhe Wrals Aidphabk infreMBthe ofet 6. 6- 6.7 to
a final concentration of 1 rr(?@m and vortexed. The solutiagon was stored at
ép

-20C. For geaphcosiined pbyngpnt ngered GHAPpositivpesiores thairal 9648 Maguso ul  PBS,
25 ~g of gga}le@ﬁqosgoﬁesu'b&t 6tnd @FéPQ‘LacPeﬁ% lﬁ&%&@&ﬂer-%mgﬁltﬂer dose were

m xed in orosfFlicate tube 1 mMme efore use. To prepare fornulation
doses Wit Hhﬁﬂeunatslmd}mwmﬁﬂ Qdﬁoﬂup Thy GFM@Op@V@&UAMMCrP psso@@ed t | PBS was

enmul 5| i ed Fr eun in a final
vol umﬂ.1 of “ﬁéo‘gﬁéla% ?mtqhg 84\“]%{5 nlageéltﬁogtﬁ %%sssgpétéo %Fmé%ngl zati ons,
t he anti genthe@hqsd-eghtivel AP 164Mttcateliintick, whtllslnhrnmolrmi@bassﬁmaud@hssmAda}suvant

(IFA). For_ the fornul ations co LNl t he adjuvants alum MPL or QS-21,
J.00 ~tg plpd B°8?mﬂﬁef?§%fﬂ&zﬁ]?§g8 was conbined with alum (1 nmg per

dose) ror MPL (50 p. I@a@@ina@@éi;es)ho% zngzlfc(erEe retr@plesial dowe)vetifiecthéti nal  vol ume
of 200 ~1 PBS, and delive subc ane us _i,n0c on. t he back

bet ween 1 HE TERBHBA RS WAt T gD AR R erOF R P oBRe, " or ani 702
}Nas Iennsl iSltr‘ebte«ﬂ},vikh AN1Y9 versuk inetiah halﬁ‘ar’gaéaﬁrﬁlaﬁme’mdgmr}?sadjmumf ﬂw(jfrEFA) ina

i nal vo of .40 an Y intraperitoneally for the first

i nmuni zat :ég% pef’%‘fclsg)\}égéorwtr%?mgw(f&ﬁg) the same anount of immunogen in |

| nconpl ete ~.: Freunddesicefidr ¥ siiliset(df ) Afl 1042- ahePB Sy etpdanice frdicatedoses.  For

t he group receivin ANI 792, 15 withoyt adjuvant, 10 pg .AN1792 was conbi ned
with S ~g Pl erdalpd MG f“i“ﬁ‘éﬂ“%ﬁ'ﬂ?%‘ew%fag%ﬁ 1a|thq3%§-‘%ﬁa]eatg St ed

subcut aneQugdisfent Wi 140k Bt 4h A S RM:éOih a1 8th BbtBry 8§Rhs¢ed only 200 pl PBS delivered
subcut aneously. I muni zati ons were given on a biweekly schedule for the

first 20hree doses, Seﬁ@qm@ﬁthawmwlys welsea recen ¥ith amah sspfig gt ap, 16) 28,
56, 85 anghchddonal antibody specific for MAC-1, a cell surface protein, MAC-1 (CD11b) is an

integrin family member and exists as a heterodimer with CD18. The CD11b/CD18
complex is present on monocytes, macrophages, neutrophils and natural killer cells (Mak
and Simard).- The resident MAC- l-reactlve cell type in the brain is likely to be microglia
25  based on similar phenotypic morphology in MAC-1 immunoreacted sections. Plaque-
associated MAC-1 labeling was lower in the brains of mice treated with AN1752
compared to the PBS control group, a finding consistent with the lack of an AB-induced

inflammatory response.

30 C. CONCLUSION
The lack of AB plaques and reactive neuronal and gliotic changes in the
brains of the AB1-42-injected mice indicate that no or extremely little amyloid was

deposited in their brains, and pathological consequences, such as gliosis and neuritic
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1

Animal s were bled six to seven days follow ng each i nmunization starting
after the 20 second dose for the neasurenent of antibody titers. Animals
wer e eut hani zed approxi mately one week after the final dose. Qutcones were
measured by ELI SA~ assay of A~3 and APP |l evels in brain and

by, i mmunohi st ochem cal eval uation of the presence of anyloid plaques in
brain sections. In addition, A~i-specific antibody titers, and A(3dependent
proliferative and cytokine responses were determ ned. 25 Table 9 shows t hat
t he hi gheshathelagybuery 2bsente POAPE mig@treadl with AP bH2 shicvecsasititlly tﬂ%Aszam:d AN1792,

titers whig Y0 the fourth 75, 386)
and t hen e%ﬁ%&g? g%‘!) Itngfm'ﬂﬁ%enﬁxﬁﬁf Jngn%?’?ﬁ 3%2?&%@ G\gﬁ}élypeak mean
titer eli cef’feerﬂvebyﬂivlﬁte%mtdﬁ oﬁhﬁﬂﬁmowaﬁcl&&%cb ef\lﬂfmdnmfr&x’ﬁ%}ang@ﬁﬁé ahed with FA
(peak Qwr: 28, 867) argd was al so reached early in the inununization scheneg,

after 3 doﬂ‘&ma"gmf Bopegie nerrongl apcipfizemetgrysdsggnsrative ghangesk Thak ue after, the

si xt h i s fibtea®in oTAR paRiAK cAFBRRe Béth?Fev&ﬁﬂ%%@dnewpédhc%e%%uponb' ned with
AN1792 ( GVIT: 1 S11) was about 5-fold [ower than obtained with MPL. In

addi ti on, rreventionefiAs of t he response were slower, since an additional’
i mruni zation was required to reach the peak response. Titers 77 gener at ed
by al um bound AN1792 were marginally greater than those obtained with Q821
and the re%ponép%mp@gs%'?amfore rapi d. For AN 1792 delivered in PBS

w th thinmerosal thegidigeseie %gﬁrp% eater than
that for PBS al one. Tﬁggpea W%?giﬁr@hﬁg%éﬁgﬁﬁﬁ rP?%R?@SZB (peak

GMTI 3000) witse nmwnized vathf390 4108, 3 Wbr3. 1, a0 ﬂmwMgtdeﬁNﬁzMatedﬂdnum bound
AN1528 Wascp, lyA QQrgfn %cr%ﬁgugﬁg%%zﬁl Wl'lthpce d0%s We e%r/w?e 1wea]gy gnéc!ﬁ?e}lgrl y some

of the ani m responses were obser anr mal s
i muni zed fwlqwdeBS fa\rr&r@secrr&monﬂabtee PheFordsise wes manﬁmmr}bﬁﬂa aiidt er s” Veek

5. 50 013 BakhRRng &5 1 oS et Y Y AR YA SR ALY RS 1/ 21) (190 21

(18/ 21) MPRFERYRIFABGY startipg 2Bera bR cogiAiane (PO MERferEN| of Bhiddy 2ter21) ( 201 20) ( 20

)
|20 ARkl JND 9 (A Pt A 19

, AN1792 (VB¢ 4@)t(0!1§lﬂf59ct & Bprr SYinb lylbdr{tily Sy Ak GmfAr 333 T&Mﬁﬂg&BS
( Ol 21) ( 1' ;ﬁlﬁ.&fzg%on t() Mo%%r(tgé gec)i)llvg)% 1%4%05’}9 respo?lsSr:?’alci'o]ésSaEls ?anoggf AN 1528( 1

S/ 21 )(20/
) (201 20) ( threze WPEEIRRIHUSROB, Qmmms(rademgr@ﬁﬁﬂmmmmmm 22) (211 22)

"Cal Ty pocs BB 8GR Wi B AR elomrers 2 ceonetric
mean i satiled D’FQSé?@eshﬁe |Pn!§@nnﬂt@8@014@caﬁammgr of responders per
group 79  The resujs @f absd Ry @N%?e@@e tf{) V%\Di vayrious
clinin
5 rtical ord n in o

adj uvants) or thinmerosa n corti cal month ol d mice
det er mi nedespynsERy tBntver lowst dowss.i Mesi :gmbt_l@ txtr:rn atéBSomdritOt)@hftd?D,@BEésmate, t he

medi an | ey &t‘?i}oto%%%zerﬁ séj\ggip%&l?%% ant1 n see 1%”% hs was 1’81.7 ng/ g.

Not abl y re uced 1ev wer e ser ‘e treated with AN 1792
pl us CFA/ | FA, AN1792nt¢|odbsntarsume dédxhaltically fpraledVBie lemdatdﬁcgﬂoupl us AN1792. The.

reduct on @ﬁ%e t] ni ficanc A‘é % only. f ﬂc\)ll792 pl us
Sl e e e AR LS
i mruni z at iLow annbodedcspomgs Wert tHeg defeqtaltile 60 @eenahidS 8 ary reciplets OTRAL2And N 15
nont h and1,8 odmc%
37 g groups had comparable titers with GMTs of about 1000 and the highest four doses
clustered together with GMTs of about 25,000, with the exception of the 33 g dose
group vrith alower GMT of 3000. Following the fourth immunization, the titer increase
30 was more modest for most groups. There was a clear dose response across the lower
antigen dose groups from 0.14 pgto 11 pg ranging from no detectable antibody for
recipients of 0.14 pg to a GMT of 36,000 for recipients of 11 pug. Again, titers for the

four highest dose groups of 11 to 300 pug clustered together. Thus following two
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Thus, it is expected that at |east the AN1792 plus alum AN 1792 plus MPL
and AN1792 10 plus QS-21 conpositions will achieve statistical significance
in treatnment of older mce. By contrast, the ANI| 792 plus the preservative
t hi nerosal showed a nedi an | evel of A~3 about the sane as that in the PBS
treated mce. Simlar results were obtained when cortical |evels of A342
were conpared. The nedian |level of A~i42 in PBS controls was 1624 ng/g.

Not abl y r eumedkzatied) &aarhtfbodj' iteovadldpendbitdth)thEaigandosé hérovsahebrolser ved in 1

Sthe mce_ tr e N 2 lus CFA/ LFA,. A um AN 1792
pl us MPL aﬁﬁg% ﬁt‘b @ %Bl@% idJEnpunization. hfﬁﬁﬁﬁﬁﬂg&é&g‘é’ﬂoﬁfﬁ achi evi ng
stati sti cawersalyBorhpablcand(theyGebhed stha dmuANerla}’&adi@Eﬂl ifpfuhizg@hmeNt group.

The medi an | evel in_the AN 92 t&g r sal treated mce was 1619 nglg
A~i 42. A further thQP‘éB’é?B@‘l %}p& gé%orbflfer%\a@gﬂstpéorgldms

per formed @ehdrih e 300]1.% d@oﬁ@iﬂmth%éjm%{u%d a6k gl@dﬁ&ir@mhﬁ@@da??%ﬂ% RfAPP

traiisgenic mce. rati on of the study was weeks w th 26 40 ani mal s

per treat n’@ﬁ’ﬂ“f‘gﬁabﬂwlﬁ ﬁbr“é?ls)@léextvnteowggﬁamhm@eq!@mmwtxs apiheths ol d at
terminati ofgp i ol Gkl

Adj uvant | rmfjr?gfgﬁ%hl&gﬁtgﬁﬂ%u??éggg\gsr%%%ﬁgtnrggﬁlon oupl)Ilib dzﬁ/gé(ﬁ@é&ﬁggz G&CS (75
fi g) PBSSC YaBeen-at fhigtimein the 36 £ang. 7RI HEsyEgUPBSVE mod08 ~1) Gr oup

¢ S N o ARG B B Y O 7

abbr evlQat i dmbine wakHess staeyf 4t i45 %1 0Qyeg)iacd plmnt 14% forTHe 33 andtldmglosesxDing, t - cel |

epi tope (8 ) ut aneo i.ntraperitoneal L PBS -
phosphat e, l%gm?(;féelnrdgc mégé ‘f’ﬁ:é]g% % %‘ly “§fS:I°1&°8Wh%?°8?§P? ?/PIMW%B?% adj uvant
sim | ar t oappéats to®ESiphssiawBba stegd g&llmhcﬁtsrmbmhsfmlmvﬁﬁ@d‘amapmﬁ&l on, MPL-SE
is MPL in Lon. The i muni zation schedul e
was |dent|%g$&efadl%ry arﬁ?rgowéﬁm?&gdaefrﬁ%sﬁt céera ups except for Goup 3, the .
@21/ AN1792 abbr evi ﬁheeadmb@dyedex‘sencgmektmctnélihéﬂieire@omroét}ﬁsd SyiscWetdtedn weeks
0, 2 24, Wi th eeds 535 9. 13, 17, 21 and
5. ° o Blpaipt & sl Glnodt gy dink eioBuitho PBARR Filealtic Pec mulPipadiian

i njecti onspada!lllel mglnthé)oswwﬁemvgermdmteaﬁ1mrhenas’espdyse ifthaugs4re t he

QS21/ AN17 ived injections on weeks 0, 2, 4, and
8 only. Thi g’@gggg%&%s n%@?ﬁé&ég %gr t he remai nder of . the study,

al t hough they were bled on the same bl eed schedul e as the rest of the study
to 10 fol Igw tistREENGEH 394

respectively, served as j[r &Rggﬁﬁg@al@%%%lfd@l%@ 11 Ig)r%DtShl s study.
The tid%krs were det'éhlﬁﬁﬁ@dwldyslgméttamtummsoamclaawg/fomqtm insmmstingG oup 1,
the MPL- SELANLLOR ndkbpHnold Al ShfhcRiRRAlr ABANELLd GiftRan of 17,100
at 9 weeks fall ?%n to a Gl\%,li]'é fOHOOO at 25 é\eekls n| ti a(F.%:atlcgrltht}e1 MPL15 SE
titers ros ﬁiln%ﬁcﬂim&mmZﬂ?éwereeheeurtMammehElr@hin Wlﬂmuwam rol group

(Goup 4)., ent id !ﬁé %aﬁ,Z group, produced high titers
t hr oughout %@ngetsu&;/ Jrﬂggc r?ga{ée T Gver 100, 000 for the last 9 weeks of
the study. G oup 3,OvdigheQBlgonit nO2l mﬂmmﬂy,gmwalpdPDéé’é’hmdeddvslopeak titer

at 17 Q’ﬁe% %&J} n %ﬁ‘%@%&g %8“ tg]ﬁesreh}ﬂ%rﬂrotsp?&P&% J\D?&Smes etgl next 8 weeks

to finish w farl’ed to raise
atiter oxﬁepratan@J@ntan\éload)vmb,ePr@t NdﬂeAmdp&nﬂVi@h% 165?031#554199ﬂbeTt2621/ AN1792

rore 7 S o Ao GG Sa O ResoLRRT IR A PERD delfondl [ 300 21 O3

weeks, five wee ter iI'n eC|on THERY eII to a Gl
of 2, 100 art:Spbmecénsrsahg dzﬂabemhn(t ﬁfombamldsi):ndnﬁs elemehﬂs,ecademdysobph@:r@uﬁt,es one 25
a _det ect not.her | ost all

ani mal fai
titer by t/*}rqud e%ofmi %t TRy %E b&and CO“@%%{r%p%i il 'Iféga@a Bﬁ‘gjt’(‘jr oup, had
no ti t3®r s.plahoeselabatRA® dnldeheRIDAPE tlousdf Systrephid Seuriteo hmle 2Afidinan@d Af 31- 42 were
measur ed ngObIlEl{_al? grpt\lbture, are immunoreactive with a panel of antibodies recognizing APP and

cytoskeletal components, and display complex subcellular degenerative changes at the

ultrastructural level. These characteristics allow for disease-relevant, selective and
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Briefly, one brain hem sphere was dissected for cortical, hippocanpal, and
cerebellar 30, tissue followed by honobgeni zati on i n SM guani di ne buffer and
assayed for brain A13. The cortical total Af3 and Al342 results are
simlar. A Mann-Wiitney statistical analysis was performed to determ ne
significance between the groups with a p value of 0.05 indicating a
significant change in Al 3. sl All treatnent groups significantly | owered
t ot al E/A.JS i‘eﬁwﬂhdblamemmn?bfﬁwhh@laawmﬁﬁwhﬁh tHRFDAPK mé Takl e 11). The
MPL- SE/ AN1 owed the est. .chan in Al3, and it

si gni fi canty g’ %«3 %?Fpﬁgﬂeé‘t 8%%51’&?}% ?eé“é‘flﬁﬁﬁﬂ‘gedr‘%ffﬁgy V‘T‘I‘F@Z@Z‘ﬁ%\lﬂgz

abbr evi at eaht@bdbume01ﬁaﬁ>r$1umd APP (monoblsna\aﬁmldy SEhpms@éaAilﬁmmuiab@ Q821 5
control ved al nj ect Qns Thew@S Ieﬁégl s.in the |ISA
511AN1792 “%@?S ‘maﬁ“a SlFoﬁ%ﬁf‘éj eoiBf P@a%eas 18.oknP( ABI - 7)
group. S'abhbulgz &yl 6ia pladdsfotreatioh Swe mbBRMALth SEFSAQS 1R £8xtddnt 64 JHYEDI AN

(nglg tiss 7.3351,.2363, 0262, 3892; 996RANCE (ng/g tissue)550 -18, 35870 -
3,97723 - ge‘)?lf’?‘?i’éﬁfﬁ“”i‘égys@ﬂ hY-16, 834p val ue--< 0.0001< 0.0001< 0.0001<

0. 2801N§829363440 l(g)\zs{rﬂcy@@ra]?dfl BhSor6tlia Mn&%ohﬁ&l@&ﬁ?%p&?% aﬁcﬂieﬂ&@nt S

conbi ned wit are .e ive in induci i cient inmun

response s%HF&rF%‘é.ﬁFW“?I(B“JP@t §§:&P m%mafe%rew?sc?%d%ﬂﬁ&ﬂbp%wle aycroglia TOXI city

Anal ysi s Iar5comfﬁbﬂ?uB&N&ﬁr@ADOMdQE&%txfrﬁfonHﬁc&ta%av{ubﬁh@gdv@nt?%ﬁmbnat' on at

t he ter@ tion fFF?tudl es descrihed in Exanples 2, 1n addition,
gy

hemat of 1858 ¢ U WO Qtiteed \H?frdév‘ﬂ@?’\‘?ﬂ‘ ﬁ%wa%weﬁgqutﬁaﬁ adl ood sanpl es

f r om Exanph&sogdiosinth the AMII2-@fatclib@cdraj or organs were " eval uated, including
brain, pul monary, |ynphoid, gastrointestinal, liver, Kkidney, adrenal and
gonads. Al though sporadic |esions were observed in the study 20 ani nal s,
there were no Qhvi olsatetalsSpd ®aREs either in tissues affected or |esion

severity, between AN1792, f] Eat ed an q %%%@d ani mﬁ‘hi There were no
uni que hi st opat hol o§PE4FEMe t?fﬂ@'gﬁ‘éﬁ gge'f feisa 1l fodhp mepthsefassl
conpar &8l t ebtiB&G frane Chates Rivey Neﬁ@ﬁh&ﬁlﬂﬁﬂivmh fnto Mgrﬂu;yﬁﬁﬁm&l: b0

differences in tg &hil ni cal em st profile between éuvant groups and
the PBS t r&ypgtized fyithd 04 H‘grP 4 mir RAGGRMURREEW %EP Selsi gni fi cant

i ncreases ¢di*nl§1€é‘d%ﬁl|FrQIndtshl@ uhﬁﬁa’fr&l &gwx%@ﬁﬁs efcupdREMRGRn aRidaRl s treated
wth AN1792E§12-E Fre juvant in Example 7 reFatlve to PBS treated

ani nal s Yreac f“gp]es ‘B?“”ésf"ffé&? é‘dﬁé"‘é‘%}ié’é?@o@l’%?ﬁ”ﬁ?’éBﬁﬁl”fsea'éfdj uvant

treat ment @oop éfike ANCTITP ARYPBIOr&Rdd Anild Wére BBari2dMRt10dAdbcat e any adverse
treatment . Alt hough .not rt of .the toxicol ogl cal

ef f ect fromg %ﬁﬁ

eval ua TESRSBRSE BT EABES SAntyREs i TEg Y emEa té‘ﬁ’él“@‘é‘l‘f/“’l%%é‘ﬁ’i‘ HedBas' part
of the ef finostby(nehdpbl N tspeciieelPi g\nomfoﬂxr@ahammAmemtEHBapm&rca@ngffect on 5
brai n norp oI Q i

R TN T T
si de ef f ecins10)%hd 1§-hentpdditn=t0) TheaitddeRDARY thite Aatd indudeddot dob@dﬁs@ﬁ in
the ELISAs to measure AP and APP levels in the brain; the one-year old animals were
25  also included in the immunohistochemical analyses. -
Methodology was as in Example 1 unless otherwise indicated. US
Peptides lot 12 and California Peptides lot ME0339 of AN1792 were used to prepare the
antigen for the six immunizations .administered prior to the 15-month time point.
California Peptides lots ME0339 and ME0439 were used for the three additional
30  immunizations administered between 15 and 18 months.
For immunizations, 100 ug of AN1792 in 200 ul PBS or PBS alone was
emulsified 1:1 (vol:vol) with Complete Freund’s adjuvant (CFA) or Incomplete Freund’s

adjuvant (IFA) or PBS in a final volume of 400 ul. The first immunization was delivered
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This exanples tests the capacity of various nonocl onal and pol ycl onal 10
antibodies to A~i to inhibit accumulation of A~3 in the brain of

het er ozygotic transgenic mce. 1. Study Design ' Sixty nale and fenal e,

het er ozygous PDAPP transgenic mce, 8.5 to 10.5 15 nonths of age were
obtained from Charles R ver Laboratory. The mce were sorted into six
groups to be treated with various. antibodies directed to A~i. Animals were
di stri but edtith GFAranhdjhvztnhehegendtem dasgewerp givenivitl iF A asll iofind gowidodehe ani mal s -

within the S si bl e shovvnln Tabl e,10, the ,
ot 1 bodi oot B0 BloRe wERR Rt 2RuPRR Sh devBatrine SHONB A e PRt (B atros, 21
{directed thesekeBnroat patied oda fid)-weckichedult foethe ﬁdst theceAloges 28l 1gvedibgues 1- 16),

266 (dlre ed t r | ues 13- 28.and bi nonerlc but not to
oor saat edfoRkickgBRrab e SSnaiing bucthins o bATos PR BS B, a f1 fth

group wRs éutlﬁ&izediat\MStxﬂibm oRRges preivéd enlp Heydt@immuanitidaedy fraction (raised
by i muni zation with aggregated AN1792). The negative control group
received the diluent, -PBS, alone wthout antibody. 25 The nonocl onal

anti bodi es wer @.i nj Besutd at a dose of about 10 ng/kg (assum ng that the

m ce wei ghed 50 q). [.ecti re adm nj stered jntraperitoneally every
seven days on avei a&bn tﬁoﬁéﬁﬂfggf eaé’ﬁf’?mﬂ*’-’t’,mtl?’figr“é‘leabove 1000. Alt hough
lover titers . wereTheasutsef ANITOTRRRER of ichigital ity bRESurfal deRihidleqrel | to the
aggreg \?\EYANNQZ used as {he ca ture antj gl_%n in the assay, the sane dosing

schedu il Vel mage anglysis ﬁ'i°§ awn ldey: Thaecgiap yplus elesriicabammieifoc! onal

ant i body dee\haﬁasmzsmatalgm@daf%&éatca 108Rodth S18PDIAPPERicMRSM R ST NCe the
anti body was clearedté rapidly in vivo. Aninmals were bled prior to each

dosi ng f or"PRENFHLS R RGRIAGue ?addﬁﬂ"ifd’d?etsf‘{déﬁ§“““Fr°%a€*ﬁb§1‘?‘°%§% theont i nued over

a 83  si Xeni0sitl Bujder inodade@bva 1t7%1alto @fsv%aﬁPgs;ﬁ%ate&mldzamlmnmeut hani zed
one week after, t.he final dose. MENTAL DESI.GN T G=0 ent

pl Na . , SPE4rHE ad/&r%ﬁaﬂésaiﬂucetdl%&g}d ébréier ey °é‘i‘3’t(§/°1|'y§’dl°f?8lye‘955ﬂﬁ’f9*?ﬁ)ne (PBS
ah%?f\sﬁ"m&’sﬂé%mmbm’fz b D1 P1a A e IR ot not

1 ~ a.rootnotes .
a. Nunberebo"\9 RiveEs SEpt 67@55&@56 183%81?%4%?@%@ b@ﬁ'ﬂér@%%&’“}-ﬂq groups

started WIIHOOmm)axﬂllﬂﬁ*%"/p&ﬂucgiroﬁmkodD)OH‘iﬁonmwt appl i cable c. mAb: nonocl onal
anti body 2. Materia

ds .a., Prepar at t he, Antj bodi es The
anti - A~3 pol ycl onal Jr)éfﬁfq IBDW’WE%‘“’HP@&P%QBWW%W‘SF EBHCCC,‘B‘I“F@E from two
groups of fasmtaiahdretrddpienfal caticeg (REID) mdpsigeésed i0h virial-Tarrah dechivoh &5 Vebst er
m ce, ta 1 S e i zed on, days 0, 15, and 29
W in b rrtndRESabindiiEr el SR Bel TER R gl i B s gi ven
on day 36 E¢ ofil2onentiraldfmicé ehedppmxfatddielat WB2h AN179mIves fiver Rinfaistaddgui nat ed
upon sacri ared and th ooled to
Ccreate a té‘)étt glg "%ug?{ ﬁﬂﬁ%%ﬁgcagrg%:n\gﬁ yg?‘gﬁe O(S:Iglﬁm St 86 l&’fﬁﬁéfl#ﬂr’féﬂ@ mce
i sogeni ¢ VikR3Gh anthihe POAREsinG involibenent of the EESyps mitirelyfetimirtated by ANIT92APP gene, 6
20t09wet§é 44 128 and .56 with 100
~tg of ANL ther ?an Iﬁﬂ%ﬁl P%&%@éﬂgﬁgﬁéﬁg&\%ﬂh 'élt“ieg esm%fhgw nat ed
upon s%ﬁcrldfﬁmeloaiﬂi@tawulmmd@rmmdmk tpmp@alraad ventohl gotdeschsiveil aa t ot al  of
14ml. The jfuwo.4 & Ep% ﬁ%b( §e%%ed/\éeeirpg%ﬁ&%% Rél’@e anti body fraction was purified

a

usi ng two sequentl
The profound effects of AN1792 treatment on developing cortical amyloid

burden in the PDAPP mice are further demonstrated by the 18-month group, which had
been treated for seven months. A near complete absence of cortical amyloid was found in
30 the AN1792-treated mouse, with a total lack of diffuse plaques, as well as a reduction in

compacted deposits.

54



precipitation with 50% saturated ammoni um sulfate. The final precipitate
was di al yzed against PBS and tested for endotoxin. The |evel of endotoxin
was | ess than 1 EU ng. The anti-Ap nonocl onal antibodi es were prepared from
ascites fluid. The fluid was first delipidated by the addition of
concentrated sodium dextran sulfate to ice 5 cold ascites fluid by stirring
on ice to a reach a final concentration of 0.238% Concentrated CaC z was

then added with i i ANIT9R Treatm@RGRsoRiafed Tl luEPREMbHAbILSIBa10f 64MM  Thi s
sol ution was centri€wgeges at 10, 000 x g and the pellet was discarded. The

supernatant was stirred on ice with an equal vaql une of saturated amoni um
sul fate added dr opw®epul qff?@ogélﬁtﬁoﬁ’é‘ﬁe Gels V@éfﬂqnﬂmbéwrasj@wﬁhaétypmeﬂbooo X g

and the supghiahdMid il I and
di al yzed agai nst 20 Tri ?—Qﬁ 7 1;Q&ﬁwh£%ﬁs%n)$€g7§%§§1 ’ac‘s’i on was

applied t wophwmeqllala;rmr@a&xpyﬂaxdqé@uc} mdcmldah@bswmh%dﬁw th a reverse

gr adi ent fEBm H 7.5. .The anti body
peak was i'dent Ql%eacug/‘t%&pg%%%g)bbyﬁgg af’a‘ﬂi%mcc SWl(§h'smpgpe %bu}afr)a éurfl$ ctions were
pool ed. ThempuPhdnptydicalit, ﬁi@shcb;llpreeqmiﬂaiaconatmmtmacmemmd Theymeasuring 15

sp5. Pace: e PRER e R ARG PP PSSl RUAY of et oxi n

was | ess tmmcmcﬂuﬂngqroghat(mw; Iltmdé:ﬂ)slb)emd Wemcmm;emoméﬂmumhel y
assign A~3 a APP. Le ra
For | ouith sl sl kestds. Comtipai Aran R ol bt A ant - body
prepar at i cmng MIHKE Hksp&lﬂmmbﬁ(ﬁm%ileﬁﬂﬁﬂhlmer maeﬂﬁbsmmlclewwag sal i ne
per f usi on. h d . ar mrunohi st o cal naI ysi s and
t he seconcfe?/\églzﬁs ﬁb‘ﬁasf‘f‘fé’ aﬁg’ﬁgf ‘5?%* cf’f‘ %ﬁﬂfs f@@éﬁcgtc To neasure
t he concertirtiad ieedated difat tha MIGQ $1 ﬁc@mms célfs vieed Rstaicicll yd it dicpepbi Helianes anyl oi d
Phe”ht ppock Bl el b G P RBE AP o T e el (1 oM
guani disne.wefhegdmmeneetvd with antilodies that refopalizé Meell @33, CDBerdnB ®ijd pepti de or
A3 popt | dEorR AR R TBTRE Bt Rl P sPmBE el o Bep e PR erhe evel o
of total Avith aurdtibfdy Acopniddg WBMMmQClb%)EtHl&Dcmss-rmmMmSyt&OW t he
cortex, a d of total A~i in the cerebellum
et Qs PL@PIEATENY AR P

are shown i e p c |ver The nedi an concentration’
of total Ap for thePDA)hEmdﬂeng«raoatpydtmtmqplhlemyenhwmdhe;iaaspnmhe&teﬁ fold hi gher

{1 ssuehonha e uSel U ottt/ E 1R Do B iR s Wik ShAR eV el
t he cer eberithimihgperfanant pghwayok sghreaign t@&&leﬁsmﬂgyy@onmmsmylomqmne than
2, 000- 1 ol daph OPE chlbABridR ag&%apeeg&@ger@é%%g}sggggg e EUE e H LBl pr 1O hoSE

that we have preV| ousl rans enic mce of
this age (RIoHQISHEh leed. ingintreatadRIYAPP Eudéoffhc h@yletdrdegwtloomenis:e@aifrrent group

had a medigh difielnfY&m Opagf@&glu%ﬁiu@ascﬂ] mﬁwmg&uggu Ghidloglogn! f 1 cantly

fromthat of the contr 0oSe ani nal's receiving the
pol yc|2§na|br@mﬁrmn\A§la%ﬁrqa@dyma@ !§rp@mm|wras dapicelly Stereth dherbigpesampavel  of

Aril-42 waénym&igﬁegieve oﬁ§r( rgo?]g@@e@%}s@mﬁ]g@ 0695&&19{; dQJ Rﬁféma&feat ment

group. The rredi wer e sd sig y reduced by 55%
conpar ed teemplsslyidisrensed: r10$t€qdna mn@eaqﬂummhamnctaﬁmwems ngremcntltﬂa@se ani mal s

dosed wit rllrét xlggctlmtl:l'arg:-)ﬁﬁ mlbodgs,gﬂ'\%@l of é'ﬁxch appeared to be amyloid-containing

cells,

30 MHC II-positive cells were frequently observed in the vicinity of
extracellular amyloid in AN1792-treated animals. The pattern of association of AB-
posftive cells with amyloid was very similar in several brains from AN1792-treated mice.
The distribution of these monocytic cells was restricted to the proximity of the deposited

amyloid and was entirely absent from other brain regions devoid of AP plaques.
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Tabl e 13 o~ CORTEXTr eat ment N~Medi ans. MeansG oup. ~. Total Aj 3A(342Tot al

Al 3A~i 42L1 SA val ue" ~P val ue” % ChangelLl SA val ueP val ue i % ChangegL| SA

val ueELI SA val uePBS ' 917818NANA13802NA : _

, NAI 6150+ 7456 12621+ - 5738Pol ycl onal anti-1 061600. 0055- 6548920. 0071 ~- 65
~S912+/ - 449244544/ - 33d7A(342mAb 10D5 1 .8 . ... 7915 '~0.1019 ~ -56 '
.14 .~ .~__0.0433 _-55 ~9695+/-69296943+/ - 3351. mAb 266691440. | 255~

- 4984810. 126&{&al mR2Rdopy-of RASTHEH/ AHRRAIed sections rbf/éalegihat-glammaterial

2TF1281515002 588 8med yithinmaay Q%?ngmlz&e‘%/ 70821 1005+/ 6324 Foot notes:

a. Numher of ani mal sQpatitiveiRagalandlpgs SNAHEIT &ﬂ%géﬁgﬁe'@@tec Rug N9/ g tissue
c. Mann Wi tne danala/f?lgs d. NA" not applicable . e. Stan ard Bevi at i on In
the hi ppocaf%eﬁé, {iRRd 1oRads Incrrassdammungrsaciivity in be R8Gmad higpocaapsoef ated wit h

treatnest WNiTopaleyed ﬁmlcoﬁuﬁir'bd the 2B ig?%?hhﬁcﬁ@?ﬁchﬁh4§?gﬁﬁ%g§e5%ﬂ¥ﬁ? ) not as

great-as that Obsgﬂd\é%d in the caortex ( (Tabl e wever, e
absol ut e mdfWrTea } pectiyity SphippqcamPWas al most 3-fold greater in the

hi ppocanpus than in Thee £oMlis@% in& t Q! n i.ssue in
the hi ppocan‘Biléfs}' vl?e%rﬁgus ell, 658 nla%aﬁeggE‘ngg’née?h%gg%éeﬁt]cée%agﬁgmoéiur ed as

the | evel \:3 ‘%ﬁmﬁﬁl%geni c formof A~i, A31-42, rather than as
total A~i, the reduction achieved with the polyclonal antibody was
signifigant (p = Q.002S). The nmedian levels in groups treated with the mAbs
10D5 an@ 266 wer e rRiLEe Effests gnaBigvelnElI3sDeteampmatidrisvel y. 88  Tabl e’ 14 o'
HI PPOCAMPUS ' Tr eat(ggedj&mg\gl Meglhans Means_ Group ~ . Total A-3 ~_A-342 Total
A~i ~ A(i42 ELISA'P % ELISA P % ELI SA val ue ELI SA val ue val ueb ~ val ue’
Change val ue val ue CnaniratedBDAPRIAR8IhdMeditn Bdel 29 v ARAN Bk kay 4113308

S2801+/ -1 4 <L ~~ 317 055 -5Q 271 27_0. 0025 - 50
300581/ - 22}1231“ %%g%%?’-@ qu’%% “g‘g?hl ‘??{;g‘?ﬁ‘g%r@%"%fé&bysl -mopghs{dale g5 AL - 26 3b290

e0. 0543 - 338 montys thevalge 32s ZHABEW/g, ki inkfrasaoflover6-f3]dbturing the4i@B&Gurse 0. 0990r 23
5 7o rs S SR R o T vk o,
Number of #srerseddo pR000E(ER | &imontis. B dotitradt, AMETORX Rt BRARLS had 81%

less total AP at 15 months (1,600 ng/g) than the PBS-immunized group. Significantly

less (p=0.0001) total AB (5,200 ng/g) was found at 18 months when the AN1792 and PBS

groups were compared (Table 2), r.epr.esenting a ’}2% reduction in the AP that would

20  otherwise be present. Similar results were obtained when cortical Jevels of AP42 were

compared, namely that the AN1792-treated group contained much less AB42, but in this

case the differences between the AN1792 and PBS groups wex:e significant at both 15

months (p=0.04) and 18 months (p=0.0001, Table 2).

25  Table 2: Median AB Levels (ng/g) in Cortex .
UNTREATED PBS AN1792
Age | Total "AB42 (n) | Total AB42 (n) | Total AB42  (nm)
12 | 1,600 1,300 (10)
15 | 8700 8300 (10)| 8,600 7,200 (9) (1,600 1,300° (10)
18 122200 18,500 (10) 19,000 15,900 (12){5,200" 4,000 (9)

*p= 0.0412
*¥ 5= 0,0001
(b) Hippocampal Levels
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b. ng/g tissue c. Mann Witney analysis d. NA: not applicable e. Standard
Devi ati on Total A(3 was al so neasured in the cerebellum (Table 15). Those
groups dosed with the polyclonal anti-A~i and the 266 anti body showed
significant reductions of the levels of total A~3 (43% and 46% p = 0.0033
and p = 0.0184, respectively) and that group 5 treated with 10D5 had a near
significant reduction (29% p = 0.0675). 90 Tabl e 15

CERBELLUMIT eat nent (X, Qubiay %Mgm]'ﬁt@p Nﬁg @(’elpoft‘ogh-h§p‘tl val ueb ~P
t

val ue” % ChangeELI SA val ue 40. 00+/ Po
clonal v B mgnihsof pge We'ieEi%P‘)@f%/'E 1@0@%‘*”“‘ OQQIA §¥?154m%ﬁ¥a9d1005821 68

~ 0. 0675- fethertp Qwoqgglg:anmammas (Tahle 35 Bimilarly) PBS immiBized SriksShdwed. 59mAb 21 F
12829. 80 30ud%990,b06n %&&s*éoo% r15 %ms §r§d 18 RonthY! Pé@ﬁécnoél ani mal s per
g;grssgt gﬂﬁ@d Ol]Em%ééﬁpli less total AEQSpgcxttxcaﬁy L&% 0%0 n% and W]bt ey

ng/g at the respective 15-month and 18-month timepoints.  The 18-month AN1792-

treated group value was significantly lower than that of the PBS treated group (p= 0.0105;

Table 3). Measurement of AB42 gave the same pattern of results, namely that levels in

the AN1792-treated group were significantly lower than in the PBS group (39,000 ng/g

10 vs. 57,000 ng/g, respectively; p=0.002) at the 18-month evaluation (Table 3).

Table 3: Median AR Levels (ng/g) in Hippocampus

UNTREATED PBS AN1792
Age Total AB42 _(n) | Total AP42 (n) [ Total AB42 (n)
12 15,500 11,100 (10)
15 51,500 44,400 (10) {40,100 35,70 (9) [24,50 22,100 (10)

18 R0.800 64,200 (10) 165400 57,10 (12) 150,90 38,900 (9)
* p=0.0105 T

** p=0.0022

15
(c) Cerebellar Levels
In 12-month untreated PDAPP mice, the median cerebellar level of total
AP was 15 ng/g (Table 4). At 15 months, this median increased to 28 ng/g and by 18
months had risen to 35 ng/g. PBS-treated animals displayed median total AP values of 21
20 ng/g at 15 months and 43 ng/g at 18 months. AN1792-treated animals were found to
have 22 ng/g total A at 15 months and significantly less (p=0.002) total AP at 18 months
(25 ng/g) than the corresponding PBS group (Table 4).

Table 4: Median A Levels (ng/g) in Cerebellum

UNTREATED PBS ____AN1792
Age Total AB  (n) |Total AB (n) |Total AR (n)
12 15.6 (10)
15 27.7 (10) | 208 ) 21.7 (10)
18 35.0 (10 | 431 (12) | 248 ()

25 ¥p=0.0018
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e. Standard Deviation 10 APP concentration was al so determ ned by ELISA in
the cortex and cerebellumfrom anti body-treated and control, PBS-treated
mce. Two different APP assays were utilized. The first, designated

APP-a. | FL, recogni zes both APP-al pha (oc, the secreted form of APP which
has been cleaved within the A~i sequence),.and full-length forns (FL) of
APP, while the second recognizes only APP-a. In contrast to the

t reat ment - associ gt i ( subset of treatnment groups,
the | evel s of AP%"\IC%Fejecgf?r %’%'I‘r%ﬁm% tadsiAzP I‘Ien‘%gll of the treated conpared
to the control ani rmll’léaaﬁ&é&éulk—bsgtht@ﬂmdecuﬁlwthmmmhéonpmﬁﬂma’tﬁ ons with
A~i anti bodi es de t. APP.. 91

| evel s mets‘équg?cﬁﬁflﬂh@%?ul 086&&85’ li"II’a e c@?tgeneratﬁn of)%ncéﬁrl) sn;Ilrlae cerebel | um
i n ani mal smiusategebnyd. tIhstnIines pdhtecd iphl inaradse o AP tevels ek trganotsd asAN1792. To a

I t ent I I t to t t
ATT a3 CEReT RGeS s R T o1 e rfead SRy he - 1 cant
treat ment &iM&GIS or APPJaI Wir RGP lincARileY BF Sreatthbt mtﬁbeiceﬂmnqﬁat

Al3- |mmnoreact|ve pl aques in subsets of brains roomS mce in the PB S,
pol ycl onalAPRI@#2s reduceft by 29%266e dfrenonthain®poing it the AN 1§ ougtedasstheual i tati vel y

conpared t I {p;qm tion

proceduresf%S tIh%Ieg%.gng Tgé \I\w/e?)gaI' 1%2 g—&%ﬁf@hé}g’t@'&éﬁ %XrI in.both the

ext ent andliffgee Eomneliené! thmyz-mpnihphchmwsntbcmmat@obndﬁSMtIaPIBSmdospa mruni zed

Wi th the ].maﬁ% Iqﬁgﬁa er oded

pl aqueIam)Ii%Hyg%gg}ﬁ%ﬁgpééﬁ%q%gg%ygmggﬁf %ﬁg%’fﬁ%{%% IchacU Iot%IQgIlrI ose g

resenbl ed ngfd.ect s produced by the standard i muni zation procedure These

observations 15 support the ELISA results in which significant reductions,

in both total AI3 and A1342 were achi eved by administration of the

pol ycl onal Al i 42 SanEffdstschf AN1A9%Trghtimgnt Qqu&emrcuchmrxmnee/mduau ons, anyloid

pl aques in the 103331@1@[1‘@11@@% al so reduced in nunber and appearance, wth

sone i dence of c eto
9% eIIII: n*?i% %{%ﬁe po‘II’ ‘i)fa§ sxgpn‘f@ﬂ’rﬁ?%cﬁ:@&cf In‘{ﬁetﬁ‘omﬁ%bﬁekl

control-treated ani na iraction al nst 20 and one
of the rmnﬁé”@?rématemmwb@dma%ect@m% gremégmdl%&%fé, MrQiénndJlﬁ 8% and 81 %

respectively, Ogﬂﬁ&tﬂsoor?)a(g)e éﬁg '§ 1%&@&%%& LPHmBAGiR p'Ia‘ﬁIlé‘BlIlrM&I Mcrgm@st ef fect

on pl aque bur rain after treatnment wt 3~.~2 show

di f f use démas@@%@m%‘*%%ﬁe@%grmwws«fn tﬁw@dﬂémg@fhseémfacﬁhw pI aques in the

pabAl 3~~, %oﬁ&z@fé&%@Ih%e?ﬂ@atl&%d%&éd%vél@pn@é?n%f&hnﬁéﬁﬂ&xﬁguﬂﬁé A®1992 25 5.
Measurement of Antib Titers: A subset of three randomy chosen mce from

each gPouErevdr withmegjag wnﬁphaw hugden yelHes AftOr02 peandiOgitea in Ihﬁ deatdktd on, for a

total of 3 g66ks; reﬁg’ggtmgdy titers were neasured as 30 A31-42-bi nd| ng
antibody using a sandwi ch ELISA with plastic nulti-well .plates coated with

A(3142 as descri bedMRingRstiensih Al g2 %ﬁla’I"“I%IFré‘IeFIéI‘%’eéﬁH’eNEt hods. Mean
titers .fQerQeeksha.ea6b ﬁérﬁﬁc’iﬂ@y\&dhd&d ki @ REE oFANIFoI-BEatddWRicRAYe! onal
ant i body and the nonoclonals 1 CDS and
compared to the PBS group at both 15 (56%, p=0.011) and 18 (39%, p=0.028) months of -
25  age (Fig. 9). Median values of the percent of astrocytosxs in the PBS group increased
between 15 and 18 months from 4.26% to 5.21%. AN1792-treatment suppressed the

development of astrocytosis at both time points to 1.89% and 3.2%, respectively. This

suggests the neuropil was not being damaged by the clearance process.

30 6. Antibody Responses
As described above, eleven-month old, heterozygous PDAPP mice (N=24)
received a series of 5 immunizations of 100 pg of AN1792 emulsified with Freund's
adjuvant and administered intraperitoneally at weeks 0, 2, 4, 8, and 12, and a sixth

. immunization with PBS alone (no Freund's adjuvant) at week 16. As a negative control, a
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21 F 12, respectively. Titers averaged about 1000 over this tinme period for
t he polyclonal 92 anti body preparation and were slightly above this |evel
for the 1 ODS- and 21 F 12-treated animals. 6. Lynphoproliferative
Responses: A~3-dependent |ynphoproliferati on was neasured using spl een
cells harvested eight days followi ng the final antibody infusion. Freshly
harvested cells, 105 per weir, were cultured for 5 days in the presence of
Aril-40 aparalledswtcoém ammamherdftmﬁsganwmrrresct:irdatuhmtdnmatxorﬁsbf BBﬁeBxhtsiﬁxte control,

addi ti onal Le C W|th he T cell, mto PHA, a as a
negati ve coér:tt(:‘{hre S?mm%%’wan?sv\%‘ﬁél eGP W‘tel'fSIEﬁd“lﬁdé‘é‘b'ggﬁﬁfﬁcd’eCd“f 5| enocyt es
firom agedumé\@a'enﬁm fploeiny edcl nrmtm:nlﬁ&tibﬁdtaﬂxtgt‘af&ﬁﬂab@@ﬁm&ﬁﬁsb Abiboant i bodi es

wer e stlnu ate ovvlthA 9 d prolj erat| c ki ne
‘responses’ Were. r%er‘}sm wetfﬁ%eaf}ﬁl\g-@' %ngg t(fg %Wéxﬁ@}gg %éﬁ‘ér mne if
passi vé i pmitnals2izat Were ifnaginized wﬂmdtmnpigenappmmayu,ooo 73600, dn 45,000 i M ng of

T cell nses ecifi.c 79 ecific prollferatlve
or cyt ok| 2@0 B?‘Ig ‘{N&”éi %%?é&é‘éé%?ﬁ%eé%ccri‘éé& é@r‘\?‘ -specitic fiiihady zed wit h
the anti -Mmaﬂhtcbﬁkdt(ﬁx&ol aflithals EHBWH@%&TH@YmQEnBA\%%' VE | MMUNI ZATION I'n a

second study, treatnent with g%alg repeated and two additional anti Al3

anti bodi es were teﬁ@é"x”ﬁﬁtﬁl@)’@%ﬁ%ﬁ benm!faverestyeaéﬁﬁlcfoqe@f@nemgg@ 2)

Cont r ol gfr@ums rzdam@gqmrmqizaﬁatstaeaboe% Q8 afR7 Wk eﬁmtoft&% JRE&WHRE ched

ant i boﬁy ﬁT § wer e, ol der 11.5-12 nonth ol d heterozygotes)
than il ﬂ‘vﬁ?cg\t‘?%% "%bc“ilﬁfllon%‘f"n@r“\?\f@é“qSr%lJ‘é’ﬁJﬂfeM%ﬁﬁP‘abOduéémgﬁm% the sane.

Once agai Gachadgde@bveritiis metpa%mntgceattma titeds AgDEArELAUGREN BLREYEmbUr den by
greater t?ﬁ[%@? %rela ve to either the PBS or i sotype-mat ched anti body

controls aih °° @Fedtqqeewmg ot Repad Fvering Hic Aidth tathg nindps,  was

equal l y eldjetibnsvye, produci ng an 25 86% reduction (p=0.003). In contrast,

the third anti body Tagal nst th Reptl de, 16Cl1, failed to have any effect on
pl aque burden. Sini |°aiﬁt°rmnailfﬁa% (uspesifipantiborics eliFifed bxBmmupizaton thasasur ement s.

These 15 eS%k%eQ&@@ﬂﬁhé shr£oft W1 798 0retel hdQAYerk §l§cpg§§<§at@c9@it}'i‘§$ sb‘fcg peptide, in
t he absen &%ﬂ | immunity, is sufficient to decrease 0}1)0

deposi ti o 1B sypsebof %Si’}tonf fram thiopNAT92- an FBSxirsatedmicp @@teésacmde

efficaci ow&h Mt @i R 86 Irrsdusdiola? Iﬁ%ﬁt%% tHePBY gr&tws&p}(?aques%“ no acids
1 Sor 3-7.0f A(3 are particularly efficacious. In su have shown

" that pasé‘W@?Qy‘r%ﬁﬁ‘tW@%\é‘?rédomwlmde&enaw@ﬁsﬂhﬁ@ﬁ¢rw9@ewetme extent of
pl aque depRsirbigdvak Bect iABOLE 5. AREF- m@ﬁth?l‘tﬁl??'m sﬁﬂaggew el d 93
the anti

at m)dest ser um concentrations (2S-70 , odi es gal ned access
to t héY ong laelipgipghe PBY grqup, depitetee me%qeatfé hﬁavyammlqsd Burdermigieese  Ant i body

entry int Rideh@héblRsWRSsHBAthA UEmhA-ARR WilBlsyhi§alcags x%tex&é}%e}gteQOd brain
barrier since there was no i ncrease in vascul ar pernea ility as measured by

Evans Bl uatibpdiprhgmeqogeiae andrbindiaiviviode thetAfeingoyladhpleaeson of S anti body in
the brain parenchyma -of aged PDAPP m ce was.the sane as in non-transgenic
mce, representing 0.1 % of the antibody concentration in serum (regardl ess
of isotype). Xl |7 Oetbnprrideyine] DrmppeRBEMEes] NDI NG To det er mi ne whet her

anti begi es agai nst Sﬁiegnsq’%t'tl: %A&@aﬁﬁ&h Hgle(}\nggﬁ %m%&%d]lgrl’bge CNS, brains
taken frorii saline-perfused mce at the en e Xll, were
exam ned ¥punizsd 1 Bmmongnele PEAPPmeicp2ddyp hBerahd Iyntadmmmmtane@phnmmwdl es.
agai ot g moRledih ALl REfihl RS Rt SRR 0 Ry B DRES Bt Wi i
brai ns of ete prot@B)s BiedniBipen GooApsrvedisa miitioagingrot e@minaine tespdnkda ant i body,
while there S. n in.t 1 eal the full 1 S
ext ent ofwerFm%ﬂ‘é’ecg‘éﬁ%g ”g‘ﬁproéeé‘?’irégpsg ﬁB%%ﬁngggﬁat %ﬂ”ﬁaléver e first

i MuNso eaﬁbﬁfﬁm\tﬂdhxhre@#ﬁbrﬁ@fd eithér3ABNYD BOAY]- 4@pﬂtetxh NithWhbdl 1dvB8 o econdar y
pher al adni ni strati on, gai ned access

reagent. | ODS and 3%2% follown eri
to nost pPeRERIIARTPHa prqteineigse. ]%’ngypmrgaﬂfé) Bhere &S prEsppneatoltye reduced i n
these t re&ﬁmﬂﬁev&E@ﬁ&Q&&mQ%ﬂ B%&blﬁﬁnﬂa@%n&@ Bnd tIQﬁf%f\t@éié\ﬁe' ndi cat e

that peripherally adm nistered anti I es can en re they can
di rect | y nreteigy@iig. 20, bewsrdcel| ear ance. It is i keI y that 16Cl1 al so had
access to the plaques but was unable to bind. _

59



94  XI'V: EX VIVO SCREENI NG ASSAY FOR ACTIVITY OF AN ANTI BODY AGAI NST
AWLO D DEPCSI TS To exam ne the effect of antibodies on plaque clearance,
we established an ex vivo assay in~which primary mcroglial cells were
cultured with unfixed cryostat sections of 5 either PDAPP nouse or human AD
brains. Mcroglial cells were obtained fromthe cerebral cortices of

neonate DBA/ 2N mice (1-3 days). The cortices were nechanically dissociated
in HBSS- (Hanks' Bal anced Salt Solution, Sigma) with 50 ~g/nl DNase |
(Sigma). The dicssocCatcadionel | s were filtered with a 100 pmcell strainer

(Fal con), and centrjfuged at | 000, rpmfor m nutes., The pellet was
resuspended in gromk-\[‘F’%ﬂg'isﬂ SSFUgEY SBeW dst AN AAwmmygization of PDAPP mice

10%BS, . 2550gdesding ¢Xishh& @y loidaRpbsitH oW e hhSpra@he ppbgdseide AhylBiddeptsition of 2
brai ns pe 75 .pl astlc‘liéulture flask. After 7-9 daés, the flasks were.
m

r -
rotated orf" Fet A PRsgquertipl peyropgtholer ¢h3pgss fh2ﬁg%‘tp THebEEL | suspension
was centr lmﬂm&aﬁsmm%wm@egeﬁmyimc%@ dERRpfe SR Wy 10-1tm

cryostat sections of PDAPP nouse of human "AD brains (post-nortem 15

i nterval @i yorpalesucennb tegowioidpsisn Tbugp edpinisyretioneof dfatepdderhosind gl ass
cover sl i psanstufil Baeht ih heRhthRnfds 44-Wel | tissue culture plates. The
coverslips were washed twi ce wth assay nedi um consi sting of H SFM

(Hybri doma-serum free nmedium G bco BRL) with 1% FBS, gl utam ne,

peni ci{qd i tr i el rmGvt CSF (R&D). Control or anti-Al'3
ant i boﬂ(?i eglvs\herg@g%?eﬁbﬁa?ﬂg X conggnt ration (S p.g/m final) for 1 hour.
The microglial cell H00RDARR mict hgan9-4 &evdaths ateredmuemized withd difeBxnt 106 cel | s/ n

oy or DRt ol B9 Ge B R FRG doRedlt TRk B ur o wer e
fixed w t HThe%diferaft dmmahagetnyae ondcbnael dre afiéctddd edasdescibéd dboe. i THaN- X100. The
sections were staine L.t h biotinylated 3D6 follo streptavidin / .
Cy3 conj udé{‘P%m?%faﬁlP§@ﬂg%°ﬁﬁH1Wé%‘£éﬁpeh§ ?°Wﬂétc§£ﬂgeﬁeﬁs?%4§rlosgfﬂilaI cells were
Vi sual i5zectodfedty sheepusti-aRhseIp@ivik 4 EJAMhG link] REARPILbIVFREINBRIB, Sdeyoged with an
i nverted I#gor escent, mcr osc%ge Ni kon, TE300) and phatom crogr-aphs were
taken wi t %3 EBERtE lyman AR LA 2ad pegreegtedbaman APries cAnd pegissusdrpdent

i nst rumentgia. Aeprehed K842 Mk PBsANM ¥l s pdshifre GHE hdphBR MBS extracted in 8M
urea, diluted 1:1 in reducing tricine sanple buffer and | oaded onto a 16%

tricine gdFSPERIYGREx Fen Ifce Stere ysethrer dreatgiepberP ol iersoere MpRitosedss pkovexposed to 5
~g/m of thendR wabAREiZELL Ed By n?d?mlé%?nﬁéeﬂb&&g@%iﬁéthér%lry,@}lse, anti body,
and devel oped with ECL (Arrer_shasg:?‘s When the assay was perforned with PDAPP
br ai n Dectlphsandioisplogympalpsivwassieterpmed ppymerten. t he anti bodi es agai nst Ab
that was not efficacious in vivo),'!3-anyloid plagues remai ned intact and
no phagocytosis was_observed. |In contrast,when adjacent sections were 95
cultured in thé predagdds gxd Metlgds t he anyl oi d deposits were |argely gone
and the mcroglial mglasion BPMRRIMGERN ous phagocytic vesicles containing AB.
| dentical results were obtained wth AD brain sections; 10D5 induced :
phagocyt osi s of AD Jjerssies of ¢ompled APareptidasn four hendnetl paptide ¢onjugetds t i on, t he
assay 231 O\ififd aGeraananl. S 1005 1.5% MASTPCRIPLIRa bihEhlEnoasdOuse of
human mcroglial cells, and wth nouse, rabbit] "or pr te anti bodies

agai nst Aisg) TapPePa 6! youplingleohgh arbirtificislgysteids addeptodbpsf padids was

obt ai ned fqr \ ifferent i -0 indi n ecificitieg. It, can be
seen t hat uglr%lﬁﬁgdﬂ{sglsnk% ﬁ&g%ngs%lt(?q%%':}go?eﬁg%rfeﬁﬁ‘% %gva%-v?g B3t WOeNEand cl ear
anyl oi d deyithiahd following fisd amintacideaqencdsi déadl cise, teplotabipe f the fnkdriedam no aci ds

4-10 bind wi.t.hout..cl.earjn | oi.d deposits. Antipodies binding to 10
epi toples é\},'\%tgf’?ﬁ%ﬂgll’e 1§ B‘di"%‘gﬁi &%dfb*%-?ﬁ@?ﬁd?ﬁé Pﬁéﬁ&“é‘%@é?“’%ﬁﬁ?h@&d deposi ts.

96 30 © two glycine residues added prior to the carboxyl terminal cysteine as indicated.
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Tabl e 16: Anal ysis of Epitope Specificity
Ant i bodySt ai ni ngPhagocyt osi sepi t opei sot ypeN Ter nmab3D61- 51 g&b++1005
~3- 61 gG1L++22C83- 7l g&Ra++6E105- 101 gG1+- 14A8 . A-10rat |1gGl+-13-2818G1110- 18~
rat 1gQ&--26616-2419G --22D1218- 211 g&b-- C Ter n2G3- 401 gG - - 16C11

~- 401 - 421 gG - - 21F12- 421 gQXRa- - | mmune serunrabbit (CFA) 1- 6+ +nouse
(CFA) &7++m)use (4S-21) 3- 7++mpnke d S 21J1 5++m)use (MAP1-7) ++ Table 17
shows resuttisiZoRsPiined V\nthng%%f’é& nst Al13, 5 conparing

their abilAgi-@peptige i nduce phagecphesre. ¢@Ohhe ex vivo assay and to reduce
in vivo plgﬁqae burden in passive transfer studies. Al though 16C 11 and 21 F

12 bound t4&BRd@raspideed synt h&iHZCandngkgptandis amdt(FLMV@G\éMRAdCOQH t hese

ant i bodi es, le to re @@@ unfi xed brain

sections, oulzg trigger agocyﬁ%ls%l‘gﬂék‘gp‘&9Séd)i(’é ay, and . were

not effi cacious in VI VO 10D5 3D6, and the pol ycl onal ant| body agai nst Al3

were active 10 by t hre ) s. The i body. b|nd re strongly
to an analog formo P,fg{’ad? gqr'ﬁgefouplgngﬁacﬁﬁ,%?%n%f] sé"ﬁ‘:pa aﬂl?‘fs& id at

posi tions (lacised IﬁrriusoRdsﬁdrdcbai)thdrhs) \samdmdbvmgm e@amgfhesﬂ\{rs&ﬁlﬂnt s show
that efficac 1 s..due to direct an medi ated cl ear e of the
pl aques vmclf ﬁﬁ){#“ﬁ? é%s% Elheaf?lﬁ%ﬁi aptilpdy wag Bc%fégwt“ldsmﬂl”%‘f“@tofsg in vivo
efficacy. ubhg af AfcaasSeaytigigsube elen mslfolBMCSSt cl earing of an antl body
agai nsf_a fragnent |n referred.to Synucl ei n has been

shown {Oo be am anyl ﬁhf %‘?‘gg‘h 0%3?5&’3‘&%8‘:"&‘ ‘?i‘%c AT AAPESGP XRSNAC was

cont act ed distivedinlohaini, deicﬁl&!déwﬁftﬂp)\GOﬂaﬁﬁr&ila}Ieﬁ@séﬁMhm-ﬁmﬁﬂm&cﬁn
m croglial, cells

bef ore. . Rabbi.t ser s, used as, a contr. I Subsequent
moni t ori ng'™ %We‘ﬁlt}b%ﬁ%ﬁgﬁgdher%ﬁcﬁ“} d?'n"“is"nf]gt%%‘%ﬁlifﬁﬁg SOZ%‘G“é"iaié“ o aques
i ndi cat i veanafidiibresdten ngn.aThd activatedshetphmtiandusb lyty wasTaiified dnd Buiffer ex vi vo assay

as predictor of Ji.n vivo effi SO % for Binding to
Ex vivo | X haerd by preags OF igﬁg’%ﬁ ﬁﬁg‘aé?”f ° %&ge?‘fepéﬁsé b&(“@}l‘( pM pl aques
nmonoc| thal obisne (Broﬂmérg&bér?ﬁals) ed;uxhﬂn@@ﬁ Ivgﬂil 048M-INaPOl415611\1 EDEA) @H- sfs

-21F121 g&x 0 ol ycl.onal 00 + + + Confocal

n cr oscop %058”}”3? %%ﬂ??s }%c?tfféﬁd% 2 So\f\?f‘gcﬁ ‘ﬂ]?g? A% Y98 R°UEG ¥ the course
of t heI exldtiumd tmmycntrhnort dsfeapmbemembel m‘g/mIqumgg Adang pdov@D esthe t he ﬁxogenous
mcroglia ove ue ere were
no phagocy"tx? cnoﬁgoeg’l%ge tcorf'tog ﬁlnﬁo arﬁf‘?fss 811%@ PRl %T’Vﬁﬁﬂésgﬁfé%fcfg{ﬁ nt act

Wit hin themmmapm ﬁmsmheulpﬁesemeorodftﬂ@mn mptuye fadhichagug wat eri al was

ContSLAEC RSV IER Akt MR BRI Gal M FEPAB IR T

Wi th 8M uriaffentThe péptide Soltifione weed d’atﬁaddacmd) Al bNativiyd hess atitmbdset anal ysi s.

At the on oi nt, when ocytosis had yet occurred, reaction
with a poﬁ§§ %?Ff(egr%“p IO RY AT 5‘? ‘N?"Bal%gv%g tlB%lc%{’J‘égtaP%WﬁreZFoR‘ﬁ“B%fﬁ‘a
( cor r espondaffigaltvolutde@f Rdd thpe Pl inflaking Ah AmiicomOwarpadpttiubs dnyl 1128 dlal}@e@r eased at

day 1 and was 3., T, ntibo med| t05| s of A13
| eads to |%§H%Z§S§%§¥$%ﬁxc %Cd%?‘élﬂﬁf?@rﬂ’ofﬁ%eﬁ%%%sﬁg F‘H’J é‘S‘?re\/l Vo assay
was Fcz3rediage@throupt 002 Lidh-paraginenliss fok steARzallbn rdd-thdnlighdtbdR ey Benser e
prepared. AIthouhtheFab 2 fragments 5 retained their full ability to
react wit aétm@lﬁé’?s%r Gné[EF goncentatipRsd thesRBIYeRSA WEE s by i crogli al

cells. In &s&ﬂhmémmgnﬁ@gemﬁ&&mw (pherw@he\mglﬁ w@mtuol%e fpwled be bl ocked
by a reagent against marine Fc receptors (anti- . These data

i ndi cat e tstafard pUvs. epngyatehieselogamended W&W@leﬁ%ﬂd‘t@%ﬂ F@Em&%r nedi at ed
phagocyt o A I W ARRI ER This
exanpl e d(i:dtogjp%najcEQl tfdﬁg conc%n%a#?%n@@ﬁh% F&-]???'{?@ﬁg'\iﬁ "brain

f ol | owithg shmraamwsomgacmmpmthm cpa]mgfphes,ahc rest ssrecfrof a eingleer nor nal
or. PDAPP 'r S EPAPP or control normal mce were perfused with 0.9% NaCl .
Brai n regi‘ons t I'ppocanpus or cortex) were dissected and rapidly frozen.
Brain were honogeni zed in 0.1%triton + 15 protease inhibitors.

I rnmunogl obulin was detected in the extracts by ELI SA. Fab'2 Goat

Anti -mouse 1gG were coated onto an RIA plate as capture reagent. The serum
or the brain extracts were incubated for | hr. The isotypes were detected
with anti-nmouse 1gGd-HRP or | g&a- HRRjjor | g&b- HRP (Caltag). Antibodies,
regardl ess of isotype, were present in the CNS at a concentration that is
1: 1000 that found in the blood. For exanple, when the




20 concentration of 1g@ was three tines that of 1g&a in the blood, it was
three tines Ig&a in the brain as well, both being present at 0.1%of their
respective levels in the blood. This result was observed in both transgenic
and nontransgenic mce - so the PDAPP does not have a uniquely | eak bl ood
brain barrier. 25 7CVI: THERAPEUTI C EFFI CACY OF AN A13 PEPTI DE 1N MAP

CONFI GURATI ON A therapeutic adjuvant/i mmunogen efficacy study was perforned
in 9 - 10.5 nonth old nal e and fenal e het erozygous PDAPP transgenic mce to
test the efficacy of a fusion protein conprising AL31-7 in tetranmeric NMAP
configuration as descri bed above. The duration of the study was 25 weeks
with 29 - 40 ani rfal Brepasptianraf ageregntedyhBbpgptidesher ef ore the 30 animals were 1'S

-16.5 nonths- ol d at ghgrm a@kAﬂmsstbalfeﬁﬁmgh&gxc ltso@gmom r?hh@mﬁltydy is the

same as that in the therageutlc st ud ferent adjuvarfs in Exanple

VI 11 abovet2 (ANtF2; Gebifernie @pt'glﬁfolﬁssL@Pﬁ MEQiéﬁmdfMBWPh hmbm 85-38 apé| ow. 99

Tabl e 18 Adiy aab{CIHAALERp tﬁaésmﬁd QR ﬁfﬁobe%/é@md@& @Erre@eklﬂyglw& ‘for
. CFA/ | FAMAP(A(3 1-7:T1) (goo fig)PBSI P G oup h%lANl?QZ GCS (75

gi g) PBSSC {oBsparatipnf eash s obggections fram lyoshzh @H@Ww tigt egn gptsdevi at i ons:
MAP - mul
mul t ek dqGeDiose, p?&%h%m?éé% fwd xﬁggg@%%e%&}e ?d&ea gﬁgb nfilEt Ope

(830-844); SC - subcut aneous 2intr phosphat e
buf f er ed s@hqnm?@gi waetaridghamiyityre wae Vaxidxeditoegesarate aséatfvohymnifatm mhutio‘ﬁrw

i mruni zati on sche ica all of n [oups. The 10
mce were 1§ Ecte gﬁlrltﬁ &@&@@Q i’vash’eog pfﬁtldefﬁllﬁ’g@t{h %pgv‘l‘%\ tOO leeds on week
3, S 9, la'i;qudth]Q)ﬂ.PBS@l)??BSG’ DRIPBENAC], @01 Bf sodiumaghdsphate 518 7 \5p Grasthe t

i njectjpns 1/ AN1792 .and .PBS respectively, served as the
boss 11 VB s SR O e P Bstoen B s p SR e Sk P et o1 i nog
by the antm@ﬁoabamévlaﬂmbhthﬂ:{mc f&aﬁaumneftmluja 1, CFAIIFA IVAP( AB~-7:TT) group,

had low titer IeveI The p ched was only 00 at 13 weeks,
falling to a GV of ‘&@B@JEZ@WMTH °’§Béersé‘°’3p16?‘?‘ﬁén NgiPEEOt hat  di d

lr)not L ai sedmgi?npxiﬁteafcoafdi@tn@m@uharoomccaﬁxdtk&atterm/sbhdgmms ﬁ@d?saN-lter)of 40g g
y the end of, the stu t he QS21/ AN1792 control . grpup) reache
its peak tﬁe?’é‘FaléﬁAd?Teq}dﬁ%%st%‘fﬁqg %ﬁ‘dsféz 6000t Afe(BAPPAWaE hen fel | over -

the nexd 8Bcosmakfedbdddsiriied By Glichdarr &ML, prl&OcmnSQZS)szCm@ﬂm@ml Thé) this
gr oup fallﬁ%m&% rai se.a |ter over .the entire course_of, the ergqe]rlrrent '

Group 3 asfraketg? BitpE- wland tepraiar ¥as gpreisedabsr indirtionPidhips showed a
si gni fi cangromotel. Mhebict& Wir€ Blsed¥hIM erée bsd Bk 6GAIPaLIEE, HQifleBsy PBS cont rol

group (see Table CFA/ 1FA: MAR( Al 3 "ﬁ% nifi cant ly 25

| owered Al %‘%ﬂ“&&ﬁ@é? égi:r g raqyenpatany %’1]6 %%B“tﬁﬁd%\l? Gtblohe rel atively
| ow tit er susirfg adaiibit 2A(-PBAG polEIghA antibb@P, pooltd RbiecAatédistrigtal Aniikeh | evel s
PBSVAP, . (S-.2 I\/EDI ssue 3, 69 S9RANGE sue) 550 -
18, 3589% 0%¢ A%%g%/f%si‘%%“{?g?%gaﬁe P“ﬂgydﬁg%ﬁé’ @%ﬁél@%’gﬁ?ﬁ |
concl usi OnCodn’faesmﬂBlu&stZWSDWMS apprefimhaelyisue 10%. | nduci ng a suf f| ci ent

i mmune response significantly to retard A'3 deposition in the cortex. , 10

B. Results and Discussion
- I. Study Design
25 One hundred male and female, nine- to eleven-month old heterozygous
PDAPP transgenic mice were obtained from Charles River Laboratory and Taconic
Laboratory. The mice were sorted into ten groups to be immunized with different regions
of AP or APP combined with Freund’s adjuvant. Animals were distributed to match the
gender, age, parentage and source of the animals within the groups as closely as possible.
30  The immunogens included four AP peptides derived from the human sequence, 1-5, 1-12,
13-28, and 33-42, each conjugated to sheep anti-mouse IgG; four aggregated AP peptides,
human 1-40 (AN1528), human 1-42 (AN1792), human 25-35, and rodent 1-42; and a
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XVIl. EPITOPE MAPPI NG OF | MMUNOGENI C RESPONSE TO A(3 I N MONKEYS Thi s

exanpl e anal yzes the response of a primate to inmunization with AN1792
(i.e., A31-42). Eleven groups of nonkeys (4/sex/group) were i munized with
15 AN1792 (75 or.300 pgldose) in conbination with Q521 adjuvant (50 or 100
p.g/dose) or 5%sterile dextrose in water (D5 W control group). All

animal s received IMinjections on one of three injection schedul es ~as
shown in Table 20 for a total of 4,, 5 or 8 doses. Serum sanples (from4
nonkeys/ sex/ group) collected on Day 175 of the study and CSF sanples (from
3 nonkeys/ C nt h

necr opsy) fﬁmgérﬁé&g%}é % %ﬂs&g&%@%%%ﬁt%l 8%55{?@10%}:%&(%&%% ?fﬁggu de and
APP. 101 te%aqowzl@s ln@wdmﬁu@ﬁmmb@eémthmmewp@t@ oup No. Schedul es#

Vo141 Avehi cl 50l e AT FRhPEr SO0 NG e PERE be PR TEdR Al e At 75 001 wra

~4| 430010@[9\6‘%%&@@@&%&1114%@%&&66&%8 AFBIMlodhi34mABIR400 ~I M a.

Schedul 5, 57 69; Sche ule 2) Dose
Days 1, s 2%‘) @%Fvojgfa& E%’%P{%cﬁ’i Sédi“j' é&baﬂ %‘? vojugne gfed00 yffor By’ ps W
i nj ection feHitnffhizBicAURBwed B Bddt EARSiafiie SrBlntlof EnBilydzen 8/ Jﬁwnﬁ;ﬂét@/ sucrose
buffer which is the excipient for Al~11792: The exact array of |inear

pept i des réE‘B’&rﬁafJé’é{a‘B@Fﬁﬁéofalﬂﬁ SuBEsapes fqus desseandavithBS, el dn§¢-ani nal s
I muni zed inkddiZANné S2rd\@siveled BidbdRshe A b ﬁtvlae‘%, sclﬂedulé%aawf?sd & t he

bi ndi ng of t he @e anti bo |es to overl appi ng peptides_ that covered the entire
Aril-42 setpseni@en ot Berthi sshedyleghsstafige Amiels Wosr isdfousosaendars of AN1792

wer e ofyg ai m@lmhg 8dth GAin(191RatbA GRRAABEESe 82odddROTI thedfiéauabitiodes with an
overl ap of resj dues and a step of one residue per, peptide {synthesis No.

5366, No. aslsaé@ams Nonimgsvere euﬁpfémﬁl pRAFroxgmatplyone ieek glier Binfinpledogs-ght  ani no
acid position upstreamof the N-termnal of AN 1792 down to the 15
twenty-fourth am no acid of AN 1792) are biotinylated on the Cterm nal
with a linker of GoRParhAPPAsyela reindes (repeating the thirty-second
peptide fromthe prPMloQHﬁ ?o%[n‘.f%ﬁx)m@x{t &}*lmnkw,&tﬁ,m fe {fubaperm nal with a
| inker consisting of G% he | yophilized biotinylated peptides were

di ssol {&d mtl%ﬁseoﬁeéﬁfrdanvme hraiss Wevk remaBvBErm Thlinsepepfopsdiadienatst §ks wer e
i1 0t o0 Onchighe od B OB R R iAo oo a, 5.1
20 mw-KCl Ilééb BV gr@gﬂ ¢ quots::ss co lc A'lgéls }éo u?r}do%z\xeggyefmgdded in
duplicate %qu@mmﬂ/’di ﬁldpﬁrl’é’ létfa-‘t é’EPIQ@SWGItHC Cpll@pégﬂo(nppé\’m)ls fophat es were

i ncubat ed fqe np%é tﬂgbqf} W t h
TTBS. Ser umf(B stggrrg‘ 1eos u@é ut e%&\?;ﬁ spe fo?reérﬁ di a%gbé%ecgaeg ?FGQZ _
nor mal i ze hamogenates gfide Ihmpownpahsora%@ad pereboley 1‘F810fﬁh‘é§e pmpers@m S0dr e

i ncubaged @ﬁﬁdm@.umaé weRUMute8 IREHA TN ARl A PIBR G HiafAktEd by MBS Wi th
TTBS. HRP 102 .

comparison to a series of dilutions of standards of AP peptide or APP of known

concentrations in an ELISA format.
The median concentration of total A for the control group immunized
with PBS was 5.8-fold higher in the hippocampus than in the cortex (median of 24,318
25  ng/g hippocampal tissue compared to 4,221 ng/g for the cortex). The median level in the
cerebellum of the control group (23.4 ng/g tissue) was about 1,000-fold lower than in the
hippocampus. These levels are similar to those that we have previously reported for'
heterozygous PDAPP transgenic mice of this age (Johnson-Woods et al., 1997, supra).
For the cortex, a subset of trcatment groups had median total AB and AB1-
30 42 levels which differed significantly from those of the control group (p < 0.05), those
animals receiving AN1792, rodent Aﬁl—42 or the AB1-5 peptide conjugate as shown in
Fig. 11. The median levels of total Ap were reduced by 75%, 79% and 61%,

respectively, compared to the control for these treatment groups. There were no
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conj ugat ed goat anti-human anti body (Jackson | nmunoResearch) was dil uted

1: 10,000 in specinen diluent wthout azide and 100 pl was added per well.
The pl ates were again i ncubated and washed. To devel op the col or reaction,
TMB (Pierce), was added at 100 pl per well and incubated for 15 mn prior
to the addition of 30 ul of 2 N HZS04 to stop the reaction. 5 The opti cal
density was neasured at 450 run on a Vmax or Spectranmax colorinetric plate
reader. I mmuni zation with AN1792 resulted in the production of antibodies
in 100% of the animals in all of the dose groups by Day 175. Mean titers in
t he groups ranged from 14596 - 56084. There was a trend for titers to be

hi gher W gisdefnadle doffeliidr&dkivetn 3@hekii CantiBodyQittRanPABISRESN B cBkigher antigen
and/ or hi gher (;H& vant concentration, but no statistically significant

di f f er enc&&9884} D HEABHek tFagdPdue to the high variability in individual
ani mal responses t QntiipJoRaHYhE At AT r Itdave for
antibodies_ to AN 1792 vveﬂ;e al so%%ggiﬁﬂg@?%Pﬂggﬁﬁg\gﬁiagsé&?%édk‘lﬁl -40. Mean
titers i nANAEYrestpat (ned 9-PH) 388671 as gre@Re gt obsaryedin thororgnt i 15 AN 1792
titerss s o RSk g f ks en groups at
Day 1755. gltg\rpﬁ?;gp ?%]%NH%%‘%@%%H@QQ gdehdlfg |I§d“ggé‘§ ta'?s\e/%pg%?tfggﬁa i on (Speai man
r = 0. 867hippocamphs Hamiai thecortexs naBiedugion Of 11, Hi$ npfg tissndkiaythe hipprgapusd  on
various s I fot [ . sanpl-es of, adequat e vol une
and qual i tg%}_&?%fﬁgrﬁ‘ggydéf‘?%ﬁ%@?égt%S@ﬁ%@@%@?‘%‘%ﬁ@é‘ﬁh"éd posi tive
titers toABNS5]IHShediiht@ulAR kndedet rancd BBy Md 6% raxpedtively. 49. 44 ~21. 34.
CSF anti-AN 1792.1 evel s re 0.18 t. 0. % of . whaj,  was asured in the
serum and agﬁ’ﬁ&s@Yc&@%ﬁ“&%ﬁmVeﬁ@&‘Q? é’éh(‘f?)‘?qg’é}%f)f‘aﬁa‘(‘%ﬁ%ﬁ? r = 0.7840)
Wi th $@r uhavils fremsaninNg tadarfimendtiebotheloaps 8RE: rB@Utishs Wero UPSsiglfichat ween sexes
in the pe%n;aqe ?f 2 i@od% in thg. F.. The |l evel of_ antibody in the CSF
i s.consi steist et FtH T’Ba STTemessyred e SippprampghdPat ¢fihosealatiy at ed

anti body - a@t&dsedubgor r@RBedi@iificalil MheY, didHoQhd H81REAB HatdeNRMNOUS System
Testing of a sybset of anti-ANL792 positive CSF sanpl es denonstrated that)
li ke-the SOt & i WISTESP LA AP MOEY Seasitiypadigatprriitsamesiefirsshe eact s with -
A(31-40. JHahgdsSn AP léx%ﬂs-xﬂ%lg@@wmmhh% &HEJ%E@%M , ggﬁpog?ae@@,qo = 0.9634)

to their respective AN 1 titers Testing of a su sanples with
t he hil§hethe respitefremihs impmpolistaehsmical analysis kst heowd 30 APP, as for the serum

ant i bodi es. When s efcf s QRY kAU B8l ARA D} @381 S Of

overl appi ng 10-ner peptides, ant rom a eys bound to
t he pept i Benimpldseifested vdihc®D phepgd N@S of thamiedimnadi @scebtraGonebf dryef AN1792

pepti de (gui ' . -.672 of. APR),. In so imals,. this was the only
pepti de t%@\ﬁﬁbﬁlgﬁ%ﬂ?ﬁ%ﬁéﬂ%&ﬁ? %“835 &gﬁﬁgﬁorﬁ%‘gpk@va%ﬁ ‘.E}h?rﬁx\%f’??er ani mal s,
ot her r eathel ofithd emtrelarbup ib ¢hisnegiouobthe binin. This madlt mpees thhreor-eacti vity to

t he ermi.nal . i uenc t he predom nant one. The additional 5
reacl\llz@/i tPaetg@%%?aﬁPeﬁ'ﬁlggfgégxeglrn%@%c\é&%ﬁiureg “Bhd most common, was the binding
to peptides cent eriARP @ncannetidnheasihlist detaintiadd bh-EIOSAN R 2opepindde (Fi gure

20) . Bi ndi f this type s.directed to.th ptides covering am no acids
"1, -1 brofamspmucgedind ool s Tuptirent pREeseyeet Mol Conbi ned
Wi t h t hat fitsg dtdignaled PPp& PRI, 2 ogifis b AHP-AIfR (6 @6 Wheddd fRgm BBARF i ty Of
reactivi t%c jﬂ all animals. Epj toBe mappi ng_.of 1 ndividual aninmals over tine
10 i ndi calBish pertieer Hleave pitidye £8 ataupraeh ynd Bllrlergth forps Gl of 48P.pr oceeds t he

spreads't oWhﬂethadécaﬁ&ﬁEo%@ﬁ bl APPIY, IndEAPESD At RStnfnBhds00 el @si ng of the
i mmune response to the N-term nus of

diminution of AB'in a subset of treatment groups, the levels of APP were unchanged in all

of the treated compared to the control animals. These results indicate that the

immunizations with AP peptides are not depleting APP; rather the treatment effect is

specific to Ap.

30 In summary, total AP and AB1-42 levels were significantly reduced in the
cortex by treatment with AN1792, rodent AB1-42 or AB1-5 conjugate. In the
“hippocampus, total AP was significantly reduced only by AN1792 treatment. No other
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the AN 1792 peptide with its free termnal aspartic acid residue. The
second m nor detectable activity in sone animls was binding to peptides

| ocated C-terminally to the major area and centered around peptides
covering amno acids 7-16, 11 20 and 16-25 of the AN1792 1 S peptide .

The. se reactivities were seen in only 10-30% of the nonkeys. Variability in
response between different animals (e.g.; whether amino acids 1-10 were the
excl usive or predom nant reactive epitope) did not correlate with

antigen/ acijuvant dose, dosing schedule, or antibody titer, and is probably
a reflection of each individual animal's .genetic make-up. 20 XVII1I.
PREVENTI : . i - . sel trial is
performeg‘}%o é}%&%@%—% gt@%@ﬁ?%ﬂi@h@r‘%g%ﬁq|’%§§1§§%? is

admi ni st eecacbellar régianseresd signifiomhiges to different patients starting from 25
about 0.01 the |level of presuned efficacy, and increasing by a factor of
three until a level of about 10 times the effective nouse dosage is
reached. A phase2. HistpdhaiidabApdystor ned t o determi ne therapeutic efficacy.
Patients with earl : ] TR ] fd ned using Al zheiner's

di seasge and Rel ate %&ngzr) grg\légsg@sfg% ﬁp?rﬁ%i%gﬁﬂ%)%%?i teria for probable AD
ar e sel ecinsdunoBistockxdnhienl padlysintiseegroups immubibel Bith th2 APGeptidegenjogatéshe '

M ni - Ment t a . Qther, sel ectiiq ripteri e That patients
IO TR Gigescr i Cl DA it I DS A S

i ssues sugi1as 443 NI528 ORCOTPREHeatd® bl pofS THAtsuNBYf klipeirhBk&. Baseline
eval uati Onélhg;fnﬁatl ent function are made using cl assic_psychonetric

measures, © qidibydeRinserain seiiopizom thess erpppscre $owa ip Bigple 6% ve scal e

for eyal ugticREEniRbat@eHustioMsloRariy 18 laurRh i thPesr@icd SegddmBbifiraldukunct i on. 104
WO 001 72880 PCT/ US00/ 1481 0 These S){_ghorretrl c. scal es provide a neasure of
di

progr essi BFAUBEN BIUPAY TS CARFO! anipng ¢ gisatessgqduglinnet amyloid birdepavasi f e scal es
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noni t or ed | . .Blood profiles of patient ,

i ncl udi ngo'g@g/?;?“ﬁi‘%a?‘mﬁB@éﬁ‘@%‘fé& qbf»fi:m:—ﬂ#?’r et wimelhgesed g AN 28 ponses. 5
Fol | owi ng(dses g o syaastE AB1-SRRpiRRbSuRRYINY, ge).oZ)ng treatnent. They are
random zed and treated with either therapeutic agent or placebo in a

bl i nddel fashi on. Pdtf &Rk eptaineddyiquaisatione! jogh & s il 24y ELEmends . Ef fi cacy

i s det er nhgdidiicRn B) ghidelabARNis GEEUE kbR edttht PTRAMEIEHANARNT 52 Hah gat ment
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eval uat e 8gpfieansimnsciom thalevd of corficabamyloidhyrden vdise measured byjqyentisativear | y
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as def | neawa%{reBW%@i@A Ehq diderepee beitepr ese torresulis ighikely sxbadye tedaver sion to
Al zhepger épceci@'cﬁi@@ﬁqh@z{sgay%.eirﬁfgre%I;Jim&a@‘l@?&l? kdﬂh@@@%g}&k digl by

screeni ng ‘reference populations for early signs o nory |.oss or other

di f fi cul t plegueaskiontaass dheftiIRAmpeasyseszAllcformes of A s hatbisolble erdiggolutde, 15 fami |y

history o i : . S€ i i . ..and ot her
features &gﬁé{é&t&oag% %%gg?%e%hlggﬁ? trhlg?Eg#sgjsatk%’@fé'e{s%Oﬁlgéabbg%goscéa?e aléhel i ne
scor es ontzunsbbleplaget-risodatedibbudi A, tht éndgh/BhalpridtetingudDABhivegedrber Wit h

other netrics design to e uate, a nore nor opul ation, are col | ect ed.
These pat Feélﬁ‘twgotﬁﬁ%ﬁf?lﬂ5eﬁgnc§¥°§¥e§fsvﬁﬁ'@’&v"irﬁpﬁe ﬁ:ﬁg%?és PBEFRYA N pl acebo

conpakb soeaszgadsms it ishesy ngfid fdratmeating espastd Mboleeven femdy revEhlaba theat | ent

popul ations .are 20 foll owed at.,interval f about. six, nont h and the
endpoi nt gfﬁ'tmfé 'c?ﬁ“ﬁ‘é'tefié"l%ﬁmt_f? ’ﬁ%’FatSrr%ﬁglfq‘f?éfsﬁc’rc’aiel‘?éha@éﬁ‘elé%'s to probabl e
Al zhei mer' s Di seasgoastetfint Fekt AP-spyARAnGkddi eliditedby iRusidiorin thBe

observati on. . . . o . )
treated animals reacted with deposited brain amyloid, a subset of the sections from the

treated animals and the control mice were reacted with an antibody specific for mouse

30 IgG. Incontrast to the PBS group, AB-containing plaques were coated with endogenous
I1gG for animals immunized with the AP peptide conjugates ABl-ﬁ, AB1-12, and AB13- '
28; and the full length AP aggregates AN1792 and AN1528. Brains from animals
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XI X. General Materials and Methods 25 1. Measurenent of Antibody Titers
Mce were bled by naking a small nick in the tail vein and collecting about
200 pl of blood into a microfuge tube. Guinea pigs were bled by first
shaving the back hock area and then using an 18 gauge needle to nick the
nmet atarsal vein and collecting the blood into m crofuge tubes. Bl ood was
allowed to clot for one hr at roomtenperature (RT), . 30 vortexed, then
centrifuged at 14,D00 x g for 10 mn to separate the clot fromthe serum
Serum was then transferred to a clean m crofuge tube and stored at 4C until
titered. Antibody titers were neasured by ELISA. 96-well mcrotiter plates,
(Cost ar Eliimupized wish theether B pépgidesdrithe APPpgtidepBes watk ubt aanlygdrtyai ni ng
ei ther 10 ug/n1 ei ther A(342 or 105 SAPP or other antigens as noted in
each of t MlSPH®-vi dual reports in Well Coating Buffer (0.1 M sodium
phosphate) pH 8.5, 0.1 % sodium azide) and held overnight at RT. The wells
were aspirated aqp sera were gdded tq the wells starting at a 1/100 _
dilution in Specimgfeastiemenkof P%ﬂfﬁ&%&diun1phosphate, pH 7.4, 0.15 M
Slalcl . 6. 6% ]povihne Slﬁll’c:e! Redd Hed ol the%ﬁ%ﬁ fohdwimg ?M'ihinuliﬂ%t@!ﬂ s&tﬁﬁigm cold
ilutions e sanples, were_nmade direct]y in the plates in ree fo
steps to ragtarcfﬁe seepndimmugizetipn, 5 aé«rtalqu;f%rsﬂ?e@: /’:Fﬂgocaﬁvfﬁf PERdNSABEd i ncubat ed
in the cogkq @l@t&lmlahﬁbcfdg usifp @ siHdwidh EXISA e pisBL eslivREIeplhlen washed four
times with PBS~containing 0.05S% Tween 20. The second anti body, a goat

ant i - mouseoted wihpiya?eds showndn Sie: d8ipsek aiberd tiers evetesbieiéddrfedpinpm
Boehri nge lth Bﬁbg&sg}or &yxlgé foﬂggﬁgud'fogeﬁip E}n}fﬁi&h?ﬂg%i&p&lci@d tf?éf l&g}}%&ityﬁooo

dilution in ecl nen uent an ncubat e r one hr at ates were
agai n Mas e dN1G02-spetiffe gntibadiPBSANTVRRekITMT 0046ebl A0l 5B h peghE¥isgen, 100 ul

of Slow T ' r t pﬁ% i i i

Chemi cal sl)\ﬁv%ggy’ g\g(’lﬂg%%n&&gg%c(ﬁg%ewlrand | h%&gg*gtgﬁ.ﬂ)—?f gmme n. ak ’?5‘5' The
reacti on Viasrssboghgse @rdops ddabineddointwhat fafowdig thd fifih a@ diAthidS64. FoFhlee col or
intensity hen.re n . Vi 450 .o+ 650.1 S
nm. Ti terr\égmgllrné(ﬁécewnﬁgﬁgagﬂfe%@lr%%% %% Begg}'edg§§otv’f\1(£?§f' F}ﬁ'}t’ %5%98? thsc,]é)%m gi vi ng
one hal f tané thesswere nf rOh 1viiorinmeghing@ld thesthose wéthalfyr highkse titef gonpsan i niti al
1/100 -di lugd0 e t i i er j ' i ich case a
hi gherl%: niAHIS copfEE! eﬁi‘\%a”gﬁ%?g&g%(ﬁ%‘y GRIIR oBk} Abiob Bl Po°P 2 | |
50% poi nt (paklGNIBL MESSY) APAB-4dicbnjtigadn@ealaGMNI65R), LBAFHptakiGMT: 1833 20 nmade to

cal cul ate inal titer. ~To cal cu] at onetric..mean ti body titers,
Crters | ocAmBRLHT yelgae mepited seofit Bt EafGRER: heioP e e I semsy 25 o
Lynphocyt el Alsarfdedchtforaiut fos a aybsi af heiemamageas,tthest igaps inintiunized ofithur ane.

Spl eens we e in 5 tw i th m. PBS contajni ng 10%

heat - i nact‘%@é%’e%m}{%g'aﬁgbgéifi’ ﬁ‘gj’e%‘e‘?ﬂ?ﬁo\é\%ggﬁ Vrf‘éé) Tgﬁsﬁ t‘fcﬁsevﬁcr%}?ﬁ?gk‘ﬁis%‘gﬁ ina 50
Ceri t rz'ocorhsgms& mﬁ@ﬁﬂé@?éyirft A@?ﬂll’llaidébtd fbgthl f.r&llcﬂﬂA[FIB& iE'Erﬁomf)Qd’n inOhidc at' 100
rpmin a Medi machj ne (Dako ol | qwe iltratiop thro 2 100 m cron
pore size %ﬁﬂaaﬂbqffééwrs aEaInEBT AR ORRF ﬁ%&fﬂwgﬁe&w’m%ﬁ%%ﬂ %hfs FBS, |
then pel | ehf@ite oF @RIAN 79D 8fcciHR aalibotidQites oBinkiBAdual Aials f@Be Ato0dIRe! | S were
| ysed by resuspending the pellet in 30 5 nL buffer containing 0.15 M NHA4CL,
1~ M KHC03, of treatmentgagnpy did ngtfomrelaterwith ¢ffigacy measuzd agthe rpighepesfrdbingds e t hen
washed as @heye. Freshly isolated spleen cells (105 cells per well) were

cultured in triplicate sets in 96-well U bottonmed tissue culture-treated
mi crot%> er pt ates (Corning, Canbridge, MA) in RPM 1640 nedi um (JRH

Bi osci ences, Lenexapydkshoprbfiferative Responses
Ap-dependent lymphoproliferatiqn was measured using spleen cells
harvested approximately one week following the final, sixth, immunization. Freshly
harvested cells, 105 per well, were cultured for 5 days in the presence of AB1-40 at é
30  concentration of 5 pM for stimulation. Cells from a subset of seven of the ten groups
were also cultured in the presence of the reverse peptide, AB40-1. Asa positive control,
_ additional cells were cultured with the T cell mitogen, PHA, and, as a negative control,

cells were cultured without added peptide.
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suppl emented with 2.05 nML glutamne, 1 %Penicillin/Streptonycin, and 10%
heat inactivated FBS, for 96 hr at 37C. Various A~3 peptides, Aril-16,
A{il-40, A31-42 or A(340 1 reverse sequence protein were al so added at
doses ranging fromb5 to 0.18 mcronolar in four steps. Cells in contxol
wells were cultured with Concanavalin A (Con A) (Sigma, cat. # S C 5275, at
1 mcrogramm) wthout added protein. Cells were pulsed for the final 24
hr with 3Hthym dine (1 pClwell obtained from Anrer sham Corp., Arlington
‘Heights IL). Cells were then harvested ont o Uni FiIter pl ates and counted in
a Top Count Mcroplate Scintjllation, ter rd Jnstrunents, Downers
& ove, 1) Result SRR A el oCOri S Bt D e PapiRGo

radi oact i HHAL THEONRORSigMfitant Qspdms&hau{eeamqr@maéeqﬁyﬁ&s Celi@fidm Brain

Ti ssue Preparatjon After euthanasia, the brajins were renoved and one

heni spher éniges immspizedwith Bie lagen aeepaiecho B asntidas, AP sedent ABI-Feanchr ee brai n
regions ( t he ot her
hem spheremrgﬁgggse tt%ﬂn%lggz@gl? gﬁlézlgtg%gvmfr ti onﬁtfg'héﬁg{}/%s??%‘&{sn 3 proteins
and APB f aedipienisofiANK92.c0Oh¢ enifshl 18Asch(of@llrupmrps\&bmdm@¢d\mlthAﬁmpr a). Tissues

~destined for, ELI re.hHonmogenij in 10 vol unes of i guanr di ne
buf f er (S%HJWﬁﬁiﬁ?ﬁﬁﬁéowm%gW%rsi §°1&@t°8m4°§’°0§°t°fﬁ?g fenates were
m xed by gemhih®@ AetMAndIAB NG cBffuMEANERIN4L b Ghgatd T mr)Pstqradmree to four
hr at RT, then %t%g’:’%d at gJZOng prrﬁgrﬁtiomgﬁantrtlgtr onIb of A(3 and APP.

Previ ous ewjmeals vigransAfatimaatedwespaiae. Digse teeultamed spmesriorstia sblalsibeloyhder this
storage condition, and that synthetic A~i protein (Bachem could be
gquantitatively recovered when spi ked i nto honbgenates of control brain

ti ssue frgm mouse I|tter rrat es (Johnsqul\ggod et al., supra). 25 5.
Measur ene . A *ﬁ&t—es—w&-e—d1+uf-ed—l:—%e—w~th ice
col d Caseiln_D h cas&cﬁluglﬁBS 0 Q%% Anio fieids7 | ide Resiondnss
aprotinin, ASL-M EDTA pH 8.10, 10 Iteg/ m | eYipeptimmeand thien ceowri fuced of
16, 000 x Pi, 20 mn at C The,gynthetjc A~3 %gt ern standﬁ/ ds -42
am no aci -t—&ﬁd-&r—i—ws“ epar eHee—6—5-

n
LI ] |J parcu - tuU Illbl AV L R v B V U

guani di ne {ABB-2B 1% bovi ne |serum Mesumin ( SA} ilA-mdie fj itijon. The
"total" A{&pmaszsiwi ch ELI SA utilizes nonockonal jamidrbody jmonocimnal 4nti body
266, speci ram no aqi ds I3-Z28 of A~ (bey ert, et @r.J, Th
capture aiﬁh%\?{ —ara—betmH ateYj > vonoctk-pnal *I?qﬂed" SEG—sO@Z—H—( for
am no aci ¢4BH4® of A~3 (Jdhnson-Wod, et 1I);d§ meie replorters/807

ant i body. ‘JLX@&@DG nmonocl onal anti body doe$ not 4heQgni Zﬁl secrgyged ARP or
full -1 engtf putr deteqrs omy AT SpPegres thama

asparti cg Mz"h' s—assay—thas—a Yo,}er 'p t of WL tivity o3850 nd/m
(I''nM an E;e?'r‘ﬁows no_cross-lreactivity to the endogenous r| neO/ﬁ\~ priot ei-n
at concentipggions up-to 1]|ng/m (Johnson-Ybod ef.n@t., supra).o® The |A(31-42
speci f{r A NPl 0ys MR T Z2irLiZ, Specific ror amnno acrdas 33-.42
of A~3 (Johnson-Wod, et al. Bl as the capture anti body. Biotinylated rrA~3

3D6 is also the repﬂwﬁ@eﬂéﬁﬁl’s Bothat AN1T797 and 405438 stimhwdate peengd ¢elwer 1imit of

R T R S o THEU L

p.g/m) wasspomsahxedumaib pnrhingzededitisA Pf-5 @ronedrprisingnsinee ey eflitopps at es (Costar)

he el |'s b Bel EEe R wtl b0 o e AW Cor om

al bum 16 i rpePBSs can sometimes function with less efﬁcrcncy Thus the majority of helper T cell

epitopes for the four conjugate peptides are likely to reside in the IgG conjugate partner,
not in the AP region. This h'ypothesis is supported by the very low incidence of
proliferative responses for animals in each of these treatment groups. Since the AB1-5
conjugate was effective at sigrliﬂcantly reducing the level of AP in the brain, in the-

20  apparent absence of Af-specific T cells, the key effector immune response induced by

~ immunization with this peptide appears to be antibody.
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buffer for at least 1 hr at RT. Bl ocking solution was renoved and the

pl ates were stored desiccated at 4C until used. The plates were rehydrated
wi th Wash Buffer [Tris-buffered saline (0.1 S MNaCl, 0.01 MTris-HC, pH-
7.S), plus 0.0S% Tween 20] prior to use. The 15 sanples and standards were
added in triplicate aliquots of 100 p.| per well and then incubated
overnight at 4 C. The plates were washed at |east three tinmes with Wash
Buf fer between each step of the assay. The biotinylated rnA~3 3D6, dil uted
to OS pg/m in Casein Assay Buffer (0.2S% casein, PBS, 0.0S% Tween 20, pH
7.4); was added and incubated in the wells fox 1 hr at RT. An

avi di n- hor ser adi sh Lgek oki-gelbenddowjppipede responss Hrm-frsigs Reptids BRE®: f r om 20

Vect or., 1 i f was added
o the wer T A e e B EL| 54
(Pierce), thna:soxadnmmmmtalolfdmmwareapmtim The ppdrimmagogenicRY of et er whi ch
‘the enzy I eact | d n H2504. The
reacti on%ggﬁéf'g (e llsjggsl ? §Qﬁesp eﬁé{de bgﬁ}éﬁg%ur{’dlﬂo gilkégmo‘{%?%kn ‘Jlr\rleasurl ng

t he di &f ergedﬂ.’(chdlll’Ep&b;&BlehallpGE: mﬂuo&Bﬁ)ofmmabmﬂyGEn@omsm If2Kis peptie aster enent  of
APP Level s Two ﬂl fferent as 61%1 wer e o zed The first, designated
APP~al FL, “PH&SHi ‘%%%“‘B%&Wﬁ'ﬁp‘ Hephd™q %YzEnH‘f 1"8RGYH (FL) fornms of APP.

The second assay is specific for APP-a. The APP—a /| FL assay recogni zes

secreted P i cIu h o Al'3. Since the
reporter antibod "(‘?ﬁgﬁftp g’dr%?l‘bg‘ﬁlé%d“f Ofga}tg%ﬁf%eroa ¢t p-site, occurring
bet ween am no aci daz@bani&aﬁsgeﬁxcﬁma&&{nﬁsmcetmanoo pEeimPe pBAiS) 1122-1124

(1990)) this assay al sq reco, s ful] th A FJ_) i mnary
ehper i1%entEF A Arigivyes and; eﬁﬁ’ﬁ%‘g?“aigds @RS, ﬁ‘ﬁ?"g‘o‘&‘is Fchc@ FP@“WPWC smc tail
of APP- FL mitd lg@megspa@fealffbnhaﬂagﬁbatceﬁ. p&en®PRnfibody4p@efd fof that

approxi mately 30-40% of the APPP& réAPP 1s FL (data not sh é‘E The

capt ure antHERE Y be, prHalhHRiAeb by pifiIty chioapeeraphys c’l’agcﬂ%g 5, raised
agai nst amNPmaGF hemdtbger-epedidid antibddh & ABRRA peif oW (geaﬁgs todl ofb0-1265 UPT ) .

The reporter mdAb 5 for the APP-oc/FL assay is mAb 2H3, specific:for am no
aci ds 59708 of APP695 (Johnson Wod et al., supra) and the reporter

ant i bagdy for the APP- a assay |s a bi oti nyl ated derivative of mAb 16H9)
raised to amngGQSIo IbAPP he lower limt of sensitivity of
the APP-a as LHVE SRy ERtop v gﬁ“}tﬂl odigslg (Johnson-Wyod et al.) and that
of the APP-a. speciioGpasisay mosth 2% FIOAPE m(d@ edchiddre uﬁsatedbmhm ARRiassays, mAb

8E5 was coated onto the 10 wells. of .96-wel | | at e% as scri bed above
for mib 268S obpelyslpradanti- é@meﬁgman%é‘&%fer@a OA?iF’a*’gs %d t he reference

st andard f&ﬁb&pﬁreﬁﬂ%&asmmdthcWﬂﬂétﬁhn@&@ﬁ.}’M(ﬁ%élbneﬂficaﬁ'be, supra) .

The brai n honogenate sanples in M guani di ne were diluted 1:10 in ELISA
Speci rn mrqpa%gegaelat B@%W%Pb%??&?é‘hﬁéﬁ%’é?f)t oplanger form of AfbintRAMASes er um

al bum n, Q%gt}?bﬂgﬁr@é%d sQeeﬁ:Mtﬁ@@bnd&ngs%mmodphﬁM E%!@[f%aﬂ en dil uted
1:4 in SpeC|nen 5 Diluent contalnin uani di ne. | ut ed honogenat es
wer e t hen bindatarg degigedfragmentofggfwithoyt g’@f"“&fp by paprycderpive fragRentApb st andar ds
and sanplqg&mere added to the plate in duplicate aliquots and incubated for -
1.5 hr at The biotinylated reporter anti body 2H3 or 16H9 was i ncubated
with sanples for 1 hr at RT. Streptavidin-al kaline phosphatase (Boehri nger
Mannhei m), diluted 1:1000 in specinen diluent, was incubated in the wells
for.1 hr at RT. 20 The fluorescent substrate

4- et hyl - unbel | i pheryl - phosphat e was added for a 30-min RT inc~ibation and
the plates were read on a Cytofluor tm 2350 fluorineter (MIIlipore) at 365
nm exci tation and 450 nm em ssion. 7. |Inmunohi stochem stry 25 Brains were
fixed for three days at 40C i n 4% par af or mal dehyde in PBS and . then stored
fromone to seven days at.4C in 1% par af or mal dehyde, PBS until sectioned.
Forty-m cron-thick coronal sections were cut on a vibratone at RT and
stored in
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cryoprotectant (30% gl ycerol, 30% ethyl ene glycol in phosphate buffer) at
-20C prior to immunohi stochem cal processing. For each brain, six sections
at .the level of the dorsal 30 hippocanpus, each separated by consecutive
240 itmintervals, were incubated overnight with one of the foll ow ng
antibodies: (1) a biotinylated anti-A~i (mAb, 3D6, specific for human A~i)
diluted to a concentration of 2 ug/m in PB S and 1 % horse serum or (2) a
biotinylated mA.b specific for human APP, 8E5, diluted to a concentration
of 3 ~glm in PBS 109 and' 1.0% horse serum or (3) a mAb specific for
glial fibrillary acidic protein (GFAP;, Sigma Chem cal Co.) diluted 1:500
with 0.25% Triton X-100 and 1 % hor Jeblsérum in Tris-buffered saline, pH
7.4 (TBS); or (4) a mAb specific for CD 11 b, MAC-1 antigen, (Chem con

| nt'er nat | grretr—diatet——66—wth—0—25%—Fton—t=t 86—and=306-gbbit serumin
TBS; or (%) a 5 mhbasgpeyfic for MHC Il anti gefyepdhar m ngen) jdiluted 1: 100
Wi t h 0. 25%Frten—¢+06——ant=—1—rabbit—serum--A—IBS—~—er—{B6)—alrat MAb
specific or CD 43 (Bpgrm ngen) difuted 1: 100A\ﬁi f.p 1% rabbit gerumin PBS
or (7) a frat—mAb—spect-He—For—EB4RA{Pharmrger)—aituted-1-J00 with 1 %
rabbit seffumin PBS; jgms5 (8) a rat jnmonocl onal e,(gil_wec-i fic for |CD 45RB
(-Phar m nggm—dituouted—1t-166—wth—1%+abbrt—servm+A—PBS—oer—{(93)|. a rat

nonocl onal A~3 10 spexssfic for CD |45 (Pharm nggn}-2di luted 1: 100 with 1%
rabbit sefumnrd PBS—0 Or—a—brottnytated potyctoma arrsfler A(3
specific flor CD3e (PH&Ei%i ngen) diljuted 1: 100 #sBBB-42% rabbit sérum in PBS or
( 11 ) a yat  mAD Specific Tor CD3 [(Serotec) ditutred 17200 wtH 1 rabbit
serumin ¥BS; or Mausdpalyicdgnah sol ut on of PRSAbaresatedgARd2or i mar [ anti body
containing 1 %normal horse serumj.15 Sections reacted with antibody
solutionsfli Stedaﬁtﬂh&m% 2 le 6-12 ove were pretreated, with - 0% Triton
X-100, 0. 4%hydrogen neroxide in PBS for 20 nmin at RT ta_bl ocl endogenous
per oxi dase. They were next incubated overnight at 4Cwith primary antibody.
Sections reacted W {fhe3{a inbted s%%e%?er%o%%&&dh?%aﬁrﬁﬁ? ed for one hr
at RT with a horseradi sh peroxidase-avidi n-biotin-conplex wth kit

conponent Sireatingsgtibqdy conreptratign sgasirepbyi BLIPBGtqr v exeater thpn 1/600%t andard Ki t,
Vect or sLa |g ) i r i i i specific
For - OD 4SRN O AL REAp PEero Rk Ao  BRE E0p Mol ARk B TP Ty
anti body weieeweneutbanized af e end ¢fcumondhs dinjedtiohs. ilistocheyisttye dhBdevelsendit | gG

(Vector) diJ; : i | ot4 | = e . (Vect or)

di |l uted 1%45'&%1%95%%2& #ggggogﬁsgé?&ngsggéj%%gg@?éd ?egg#%P 'e‘g%q%éot(j“afor one hr at
RT with a shdiesef padsivhimpeyndsatioinare desritediinl Enanyples Xhandddpbeawwi t h ki t o
conponents "A" and "B" diluted 1:75.in PBS (Vector Elite Standard Kit,
Vector_Labs, Burlingane, CA. ). Sections were devel oped in 0.01% hydrogen
per oxi e, GlosSempaisoppiRifiseneadiuvdinte (DAB) at RT. Sections destined for

i ncubation with therF#AR: i drANBE Mo an PG v 4 ' | e
pretreated with 0.6% hygﬁwglgelc\aér%g;gereoxi de at’aﬁmﬁg%(&)qu g%w&%%g)éﬁg{m

per oxi das E2RATENO sHElsitasdmapee Fasefmse-wi t h the primary antibody at 4C.
Sections reacted with the GFAP anti body were incubated for 1 hr at RT with
bi oti nyl ated anti-nmouse |1gG nade in horse -(Vector Laboratories; Vectastain
Elite ABC Kit)Adi | Yatgrials smMetheds TBS. The sections were next reacted for
one hrjswith an avi dgt@dﬁ&qénn- peroxi dase 110 conplex (Vector Laboratori es;
Vectastain Elite ABC Kit) diluted, 1: 1000 with TBS. Sections incubated with
the MAC-1-or MHC | 10asdueafired Enpmidutontiainsit-wedusld geinehpigpobisimed ant i body
Ver e subsggpenitd Milll R8¢ k6kdifb th 513|p§tto Rlimhdnilzc Bl A1 @b o, anti -rat 19G
made in rabbit diluted 1:200 with TBS, followed by I ncubation for one hr

wi th avi diPalmiioglated dprévatixg tharsef combied with vaioustadigvants, (OemenonpsTBS.  Sect i ons

i sual sed e Fiblions VAT 03 he M s RRE S el SRS s, e
0. 0:1%2@ clbéFreumﬂ'mdderamt, ABEPE, al) stha.hgcj elMPEerquaéemsﬂ)?mdc?zehlle;nadmg)migh! abgl _edd :
sections were,nmount.e ass slides (. . Super f.rost .s s), air drie
over ni ght \,ﬁ%{‘ﬁa&%’é@%#glﬂ?@ﬂgb'(Kf?ﬁrg@ﬁfecgwmfépg‘gi°dca\RF1t“Ht°é'l§§F§r slips using 10
Per mount  (dkiivlies of 291790 @330y RbinbReARth HPBSTO 1HYRIGE Shdi), Axth fbgaues, a

subset of the GFAP-positive sections were
received PBS alone without antigen or additional adjuvant. For the group receiving
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1

mount ed on Superfrost slides and incubated in aqueous 1 % Thioflavin S
(Sigma) for 7 mn follow ng i nmunohi stochem cal processing. Sections were

t hen dehydrated and cleared in Propar, then overlaid with coverslips
nounted with Petnmount. 15 8. Inmage Analysis A Videonetric 150 I nmage

Anal ysis System (Oncor) Inc.) Gaithersburg,.MD) linked to a N kon

M crophot - FX m croscope through a~CCD video canera and a Sony Trinitron
noni tor was used for quantification of the i mmunoreactive slides. Tfie

i mge of the 20 section was stored in a video buffer and a color-and
saturati on-based threshold was determ ned to select and cal cul ate the total
pi xel ar eaFrearityadpcattythe ﬁestﬂmwaﬁbratﬂe:&‘ed“&hramwdase remahirgdelt ddest i on, the

hi ppocanpus, nual | tl.ine t ot i xel area occypied by t he
i bbocamn e, cRrtagh ke timrHEen 8 LT Ly Kblon DEEH SRR thdsr od o
(the fractdg@alah gbi®, Qhﬁﬁ?&é&ﬁ&ﬁioo@%&i Aﬁ@ﬁb@'lﬂ}e&%n@\v@re%%ﬁ&t&éd

i nmunor eactive with Simlarl Y, t he percent neuritic

bur den wasiniergsitanedlyfer CRARRA P}ddémﬁc‘dﬂﬂx Wéhfrﬁlp@)b@émp%ﬁmms@he@@mb'al ni ng
dystropi comyﬁgﬁt%ﬁd reﬁaféelf&eduvatﬁe? glrseggoeﬂmﬁit t}ﬁ'%ﬂcggéj\xerg BRLn 0. The

C- 1 magi ng Syst emoﬁj npi X erry Towns ]p operating the

Si npl e 32 Wweekhas daq@mﬁoile\aqdhyﬁweﬂwﬁ aka me@thlylmtma tBload Mak drawivsistophot - FX

m croscop [

et cont apeu! S4B OB AR CH RAARARARAL LR S RHALE S

ast r ocyt esofandbadxditers.and MHC || -positive microglia. The inmage of .the

i rnmunor eacted section was stored in a video buffer and a nonochrone- based
threshold was determined to select and cal culate the total pixel area

occupi B4 by i mundl &rsphretorcedllinmunggens each section, the retrosplenial cortex.

(RSC) vas mnual |y agpl nedoedik i KAkab KB S68Acka o BSFHREES DY, e

RSC was cal cul at ed. astrocCytdsi s was he fraction
of RSC occdgingztdiwateGrAthe eddte was amevc@rtgot@sgratXaiﬂauve&mﬂoamI y, percent

e 11 oatarBon; £iBRRFufite ofae rESTFL RS, oM S GobFRBIE Y, Tone ™

t he | evel piosghae, ;:lHﬂs:iatiwaqupcbcﬁmusaenMWaQOstemer@axadnmmcM&Eecut| ve 240 ~m

intervals, wer itated for .ea t r eat nent
st at us?blof ?Vﬁgléﬁgﬁ@{aé f‘&)/vagcg‘ﬁl?n’%w?ly t n%ﬁ%%h)‘é%?‘@%?atomﬂdwaﬁgﬁﬂ?fm?ﬁé 3t 'or egoi ng
i nventi.on Hy@;]b&e@odeﬁ@nzbtcd in detail for purposes of clarity of
understanding, it wll bVI oys Ihaé certain nodifications nmay. be

practiced within thé\l?érB ?ddceﬂéa"éfﬁﬁ A P2V asinmepared by cpvphing ealmitéhs and

pat ent docankpdiide, ikdoBEd hedlmbmylab@namdé;w@bymiﬁolt&aﬁmfeaidedomwmber ence in
their entiretx%for gl}hp oses Io t he, sane .extent as, .if e(%lh Wer,
t ergF

i ndi vi dual ¥3PTHLIFEIE PR PRI SomgBF Frgty trpmenpyithbxsiqtuntic aqid *the

i nvent 2@n pr ovi des flemprepareuishetlativh dusbe&mhmm;ﬁe(amhﬁds ddi&ant@@EAJ i on '
provi des f se f ti bodi e S¢C d. above in the
t reat nent, gﬁ'ﬁ i% A@ﬁg%% &R@Ef’éﬁg}"‘“ﬁm‘ ?'&tgéﬁ?g"i V&‘S%‘E{& B2 15 in the
manuf act urﬁznaotolamaemmmatzhmrstdma@mgﬁmp Fb@Eﬂb@&juTexht%mﬁlﬁl&atlb‘éﬁ th1 the sane.
Li kewi se, the inventjon pr Vi for the use any of the epitopic

fragment s BHeg-gasfiRalsaw saf \)’@‘hfIB‘FW’EHJ\%C Ffeé%&wélmva@rﬂﬁ%ophw axis of

anyl oi dogeni ¢ di seagg aﬂerforhmuaﬁm&@thWL%r@omﬁamer%prmieduse in the
sane. 112 ., W TA LI‘ElTITERAT 50/.. NAXI MAL p)A rested Atl In ected

M ceAq® of PovtdaPERiBi s unoBlsmLReseareh, Fics Fswnd on, @m%‘i@%%%@éu@@ﬂnouse t

88 mouse 10Gemymeiddd IS odceRrBid BPPRERACRPL 53R 20R0R1LAROLAGQAERDCDB0000 _

to 65 to 70°C for 30 sec to create a slightly opaque uniform suspension of micelles. The
solution was freshly prepared for each set of injections. For each injection in group 5,
33 pg of AN1792in 16.5 pl PBS, 50 pg of MPL (50 pl) and 162 1l of PBS were mixed
" 30 ina borosilicate tube immediately before use.
To prepare formulation doses with the low oil-in-water emulsion, AN1792
~ in PBS was added to 5% squalene, 0.5% Tween 80, 0.5% Span 85 in PBS to reach a final
single dose concentration of 33 ug AN1792 in 250 pl (group 6). The mixture was

70



0 10D6_15D006S0003000055000300i 5000150DD50000_ _ 6 0 00
08200D0550005000D50D004001500. D1800050000 6D 0

0010400D02DD00600005000D90015D0050000200D0_ _ 40D00-

f 225D0030D006D00040D002700" 2000D~ 7D000250D02D000PBS I n ected ntce on both
| mmuno en.--at ili00.A a of PDAPPnpbuse 113npuse 1l14npuse 1 t 5npuse
116nouse t 176<4xbk<4xbk<4xbk<4xbk<4xbkl DSxbk<4xbk<4xbk<4xbk<4xbkl 12< 4x
bk<. 4x bk< 4x bk< 4x bk< 4x bk  WHAT IS CLAIMED IS: 1. A nethod of
preventing or treating a di sease associated with anyloid deposits of ap in
the brain of a patient, conprising adm nistering an effective dosage of an
5 ant i bodyentutafieddiyndssitgthapgh 4 ovd-tlembadted dmid-held dévive 16med Xtimefuntil thiem 1,

wherein the di.sease is characterized hy cognitjve |npai.rment. 10 3. The
method of T Goek Bprri rr e Geudth SRR TET R et
nmet hod of lete@bend vhenhigived GndeP@ nfidroRaps THe réNWAE SuspYRNGMR opilescdhte Met hod of

claiml, whereint disease is mld cognitive 15 inpairment. 6. The nethod
of clai m rOIKYhERIS Fhe FRUSIORS Wergyrerily BrePH; 'e?cé{éf%g? Ingpsfions. For - 7. The

met hod of @y HMEINR 00oe GRelyHEhisd RhdRidedhalBhdnt-RRnRASH ggberid%s&urmrl- 8. The
met hod of any of the preceding clains, wherein the antibody specifically

bi nds to ah° EWpleRRnddricraent mistireifps smulsifisatism aanpted gve, Fatihé pambied of any of
clainms 1- 84pp rei h ' £ iGal ' DI Wit hin
oot dues oVAREIELE DS AbirathorsRERIGL R LMP) RO Bl R

anti body syselexedi daeen/8Gdifipari8S woreahengdidedowich wirtehing. Tlis idxtes was5 of  A( 3.

bi nds {0 o e e W Ehy ! Eabry e W7 FhReh16 BONAR0, ERESE £00' 0r any
of cl alGrs 8bapd thereixairewasemnulsifisdnsayted peasief i cal |y binds to an epitope within
residues 3-7 of A(37q prepare formulation doses with alum (gfoups 9 and 10), AN1792 in
PBS was added to Alhydrogel (aluminum hydroxide gel, Accurate, Westbury, NY) to
reach concentrations of 33 pg (low dose, group 9) or 300 pg (high dose, group 10) .
AN1792 per 5 mg of alum in a final dose volume of 250 pl. The suspension was geﬁtly
15  mixed for 4 hr at RT.

3. Measurement of Antibody Titers
Guinea pigs were bled six to seven days following immunization starting
after the second immunization for a total of four bleeds. Antibody titers against AB42
20 were measured by ELISA as described in General Materials and Methods.

4. Tissue Preparation
After about 14'weeks, all guinea pigs were euthanized by administering
CO;. Cerebrospinal fluid was collected and the brains were removed and three brain
25  regions (hippocampus, c'ortex' and cerebellum) were dissected and used to measure the

concentration of total Ap protein uéing ELISA.

B. Results
1. Antibody Responses
30 There was a wide range in the potency.of the various adjuvants when
measured as the antibody response to AN1792 following immunization. As shown in
Fig. 14, when AN1792 was administered in PBS, no antibody was 'dete;ted following two

or three immunizations and negligible responses were detected following the fourth and
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5 13. The nethod of any of clains 1-8, wherein the antibody specifically
binds to an epitope within residues 1-3 of AJ3. 14. The nethod of any of
clains 1-8, wherein the anti body specifically binds to an epitope within
residues 1-4 of A~i. 10 15. The nethod of any of the preceding clains,
wherein after adm nistration the antibody binds to an anyl oid deposit in
the patient and i nduces a clearing response agai nst the anyloid deposit. 15
~ 16. 'The nmethod of claim15, wherein the clearing response is an Fc
recept or nedi ated phagocytosis response. 17. The nethod of claim15 or 16,
further conprising nonitoring the clearing response. 20 18. The net hod of

anyt of thmmrd%sgdﬁm@e?hahaﬁc%m@{secpmh@f@m} Aﬂalgplc;As. gxme%& Erﬁ@l_kl_ibbf bi ?ﬂsdt 0f an
epirtope conprising a,tr -termn re e ~O. - a net nod O

any of t hdnrebBefeiies fljin %ﬁl&gidﬂsct@@?ﬁ%&%?H@avefssmtﬁa%igﬁowgepi t ope
Wi thin reshéfeash ase IGNT 301) Ha PIheitRiHR fnabdode@GMT 3/ Terd wiadler 7 of A(3 i's
i so-aspartic acid. 20. The nethod of any of_ the preceding clains, wherein

the pati erfptiges dessasiponipdes 4N1758 bpynd tpidinkdth 800 16§ birg meRe IFRENpgeBiedi ng
claims,g “Q?Tf,l?h;%emﬁ shh!38 1N Lq%mlé[};féa{ 0 emﬂawdy_reﬁj%nseﬂbgo g*ﬁ?edfo&fm any of the
preceding clains, erein'the patient has an-inherited rigk factor

i ndi cat i ngmswsizeiin, the diffeyentobetiveenahereno dsalives 43%. witdGMThef slwuhB400f any of

clains 1- er.el atient.has no kno 5 1l fac s for
A 2her ey @3 HEORASA0 GOFWBR IhE R sPRontf B AN 2B MI Wilre, wher i n
the anti baghyildr$o thalpénamteditith byt a 2A-fA8 highbralos®dradgeadf(3e@yg)®bud ai ns "1- 23, -
wherein the antjbaody, is_ umani zed antibody. . . 26. T nmet hod of any of
clains 1- 2% '\Aﬁléer"é’g%‘mﬁ ﬂ%ﬁgﬂﬁ‘? HoHy ‘i“éu?sémb rrased dedotsnpoehfie 15 27, The et hod
of ﬁnxdnoo; fahxajlmnirhe&aye 16hkdt @i th Mllt'lemme isckvl\lﬁﬁtyu\iaﬁt @hmuﬁsa aa}')ﬂeiél.bady. 28. The
met hod of apy. of the . precedi ai s, rein the arjtibody is a 20
pol ycl onalpag%‘fqyiféwen Ve ?ﬁ‘éﬂg@%"d COPPISIY RANIEIENAGENE WhEN her e n t he
ant i bgdy i ﬁlmaniﬂ%d)]ghl FBSdnd gaid hadbyt tité® wibh prestated®i HOchw@inudsivh wikth t he
precedi ng i u onpr, si m ni sg.er.|, an effective dosage of
at | east o@?ﬁgﬁ%‘ﬁo aﬁ“%ﬁl@‘e gﬁ’&t“ﬂ?‘gﬂ@q’t‘ﬁgﬁ ﬁlef}‘l‘%g%ﬁ{m@ﬁy t5ReVEF A~i . . 31
The get hoGkefdrated @fithBrebnds fjuvahtakitiba %&@M}{:@ﬁdb@?ﬁsnd@e, d *&(Diel yirgo B0t he 30
antibody is, Jlgd ar | e~ o 32. . The net ho ny o ai 1-5 or 7-30,
oher orpY ¢ Bt B SR YT e ibd Bt moT ges P e M SR e et hog
of any of ANH%&lim.32, wherein the antibody conprises two copies of the
sane pair of |ight and heavy.chains. 5. ...The haod a of clains
1-32, wherein the a ﬁxﬁ%sgﬁm%éﬁ%ﬁ %&lsvp 8 ilc*eingﬁl':egn’f-1 ig%‘g;&yc %Bﬁ?‘sainralélugl “first
l'ight and Ofthasy ted\MRL gpears prafetabbpleecist e aDifyld bivwed sntigon titve veprdqoped of A(3
and a secqnd. |l ght, Qa“rrf'e a@,‘éﬁ“@g rE33h B Bbihink @i SREC hi G8hdnke WS tO an Fc
receptor on nlcrogF|a Certe. : .
20  increased by increasing the dose of antigen and /or adjuvant and by optimizing the
immunization schedule. The o/w emulsion was a very weak adjuvant for AN1792 and
adding an o/w emulsion to MPL adjuvant diminished the intrinsic adjuvant activity of

MPL alone.

25 2. AP Levels In The Brain _

At about 14 weeks the guinea pigs were deeply anesthetized, the
cerebrospinal fluid (CSF) was drawn and brains were excised from animals in a subset of
the groups, those immunized with Freund's adjuvant (group 2), MPL (group 5), alum with
a high dose, 300 pg, of AN1792 (group 10) and the PBS immunized control group (group

30  3). To measure the level of AP peptide, one hemisphere was dissected and homogenates
of the hippocampal, cortical, and cerebellar regions were prepared in 5 M guanidine.
~ These were diluted and quantitated by comparison to a series of dilutions of A standard

protein of known concentrations in an ELISA format. The levels of AP protein in the
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10 35. The nethod of any of the preceding clains, wherein a chain of the
antibody is fused to a heterol ogous pol ypeptide. 36. The nethod of any of

t he preceding clains, wherein the dosage of antibody is at |east 1 ng/kg
body wei ght of the patient. 15 37. The nmethod of claim 36, wherein the
dosage of antibody is at |east 10 ng/ kg body wei ght of the patient. 38. ~
The nmet hod of any of the preceding clainms, wherein the antibody is 20
~adnministered with a carrier as a pharnaceutical conposition. 39. The nethod
of clainms 1-24, 28 and 29-38, wherein the antibody is a hunman anti body to
A~3 prepared fromB cells froma human i muni zed with an A(3 peptide. 25
40. The nebipprsappuseihgcortexgnd fisseballunnwersysarimitanionial deungreups A¢Pitpept i de i s
the patien fr s i Al ein the
ant i body s%gg?%rcaégmggifbﬁggrt%onki o%@p%?ﬁ%ﬂ%ﬁ%ﬁ%t@ﬁ?h .S@? 0 Eqjl'l -l ength
amyl oi d pr Evels sibop2dme/ertisa® weapmicasured in the hipppcanifive 2iwefeid thefcodey; of t he

pr ecedi ng i : rel i j 3. I i toneally,
orally, i nﬁdzfr%ar@aﬁ 1}4@&?& cg{? %:%?rgn@g}a’st él)g%fér?? ¥ gf(rjrdlrjnsl uﬁ%ﬂafy?‘?g %Ig%lg)%gﬁ%}toor

i nt r avehoudPyfor dmekB thréEmeonthistih semo6f thesy animatshidd ot ebadbetgtat Agilews]s imher ei n t he
anti body ig adm.ni stered by, adm nistering a pol.ynucl eoti de encodi ng at

| east one %F%Mﬁ—hﬁg?’%s %A? Hlen&‘f)g%é‘ﬁfc)aq?ﬂ‘f’éﬁ%flﬁ‘%ﬁ%e% UZPESt i de i
expressed trge Eél@&h@rﬁc ¢fheRt AN bR imediaizitidnbnteA@ geddus Aiptindiddtes thitehdret hod of
clai m 43, wherein the_ polynucl eotide encodes heavy 10 and |ight chains of

t he anti bodymuigHpspRnssdd fensed evpatidogieal farpatians 66ABo produce the heavy ‘and

| ight chains in the patient. 45. The nethod -of any of the preceding clains,
further conprising nonitoring the patient for |evel of admnistered

anti bod® i YIhelmmuse esronsate Difierprthdjuvests ggMickhe net hod of any of the
preceding cl ai ns) vv*s%{.@e&Jl@?enﬁmsmgﬂwcb&eﬁﬂé@»o&réhﬁea%thg sl Wikl g. dosages
over a period of at least six nonths. 47. The nmethod of any 0of clains 1-45,
wher ei n t hé3 armpls penereup. Jpmadizntians wereegivaarngag (s  4i28et, P8leedhd® conpositi on.
48. A neth i I t hSea | hek nyl oi d
deposits o? &lﬁ%wﬁﬁ%ﬁ%@hﬁ%ﬁ 1%%B§§F;)§{hgn gﬁ%f?b?;@hp%%sgfaﬁg%%snﬁ% Bs%f%?foﬁg to the
pati ent anagfdrmylpiions. doimalewet bleed sdvymdaysifallowingraaeh igimupizationsteringi nal
segnent; ¢ of £a&hdEsS - 2 AT ~ & i Ol A(3

bei ng tl e Rl-ﬁétreﬂl;rri nafldFﬁ%sf?ﬂ%gly%F §tf %Ietlbg%){ ?tE%IS?FgéA'\AE}e’%tZ%ar?B ?ﬁé%p%fgfoepti de is
free of a e€acherow ipumsmgpedin TebleA~i . 49. The nethod of claim 48, wherein
the di sease is characterized by cognitive inpairnment. 30 50. The net hod of
claim 48, wherein the disease is Al zheiner's disease. 51. The nethod of
claim 48, wherein the disease is Down's syndrone. 118
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52:
i npai rment .

anyl oi d deposits of A~i

The met hod of claim 48, wherein the disease is mld cognitive

5 53. A nethod of preventing or treating associated with

"in the brain of a patient,

to the patient an effective dosage of a pol ypeptide conprising an

N-t er m nal
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10

QS-21

10 pug

ANI1792

33

15

10

0s-21

25 AN1792

AN1792

33

16

13

QS-21

25 AN1792

AN1792

150

17

13

QS-21

25 AN1792

ANI1528

33

18

13

QS-21 + MPL

25 pg/50 pg

AN1792

33

19

13

QS-21+
Alum

25 ug/2 mg

AN1792

33

Footnotes:

* Number of mice in each group at the initiation of the experiment.
® The adjuvants are noted. The buffer for all these formulations was PBS. For group 8,
there was no adjuvant and no antigen.
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120

adm ni stered with an adjuvant that enhances an i mune response to the

N-t er m nal

segnent .

t he pol ypeptide are adm ni stered together as a composition.

of claim 72, wherein the adjuvant

10 pol ypept

i de.

72. The nethod of any of clains 48-71) wherein the pol ypeptide is

5 73. The nethod of claim 72, wherein the adjuvant and

74. The net hod

is adm ni stered before the pol ypepti de.
15 20 75. The nmethod of claim 72, wherein the adjuvant

is

adm ni stered after thehelBLISAThes sRintibotiafagainyt AF42Gh ddcHBroldnfeDshowhgY €i N t he
T%b%ry é}?. The net hod of any of clains
8bg ™:The nethod of any of clains 72-75, wherein the

adj uvant is
adj uvant is
adj uvant
adj uvant

cl ai ns. 48-79

w th anyl oi

is inconplete Freund' s adjuvant.
wherei n_t he dosage of the
m crograns. [[81. A nmethod of prGvenditticiyleat Ahtitedi Mitgrsa

72-75, wh

erein the

is @-21. 79. The nethod of guaMe@f clains 72-75, wherein the

25 30 80. The nethod of any of

ol ypepti d

eis
| seas

€ assocCl a

reater than 10

deposits of A~3 T n the Weddf Bléedd pati ent,

conprising

i zed

Ke

admi ni st eri to-—a-patient-an effective dosage of an agent that jnduc
i munogeni c||rE8PYH5e hgai nst arl N-terninal segment| of A~3, f{hé segmen
begi nning af residue [L-3 of Apland ending at residues 7-11 ¢f A(3 w thout
i nduci ng anjiGieapnogen| ¢ r2sponde agad nst |an @gm tope Wil n rlesi ggies 1f- 43
of A~i 43. 8R—The-pethodof cldim8l  wherein the disease i4 characte
by cognitivé inpairmeht. 2481 |83 1™e mbt hA$78f cl ai GIBL, \Wherdivh t h
di sease is A 2Zheiner'k dissgase.| 84311Fhe fret tpedsof [cl aispyB1, |wheggagn t
gl sease is podn's syndrongyy 5 g5. 46 8rr}gJ hod;1gh cljal MA1s . WeT ghip T _nﬂ
i sease is Fd—Togni [T v anT e t—g¢on -
conpri sing K];ui ypgpt dcqébm\;ef ‘r;?aél]?{“ﬁﬂ a*1 of—el-at-H ‘;Zg 71 zgﬁlan-
adj uvant. 8- I lco tipn rising% anti h@diA2as
defined in gnf of clajns 6119, |24-2%86 31135)2380 and 4044%and|a 4504
phar maceut i ﬁal'/l y accept abBg car|ri e39515 88. #4g4ret hjod af7ascr ¢eningoan
antibody foff gctivity|in pseatijng asi sefse agsocijat €ed,au t h|ar N0l a
deposits of [AZ37Th The brgkn off a pgiTent; C%ﬁpri Sirg 952 1823

10 25 89 311 513 817

11 29 708 2618 2165 3666

12 198 1458 1079 - 612 797

13 38 433 566 1080 626

14 104 541 3247 1609 838

15 212 2630 2472 1224 1496

16 183 2616 6680 2085 1631

17 : 28 201 375 222 1540

18 31699 15544 23095 6412 9059

19 63 243 554 299 441

10

The table shows that the highest titers were obtained for groups 4, 5 and 18, in which the
adjuvants were 125 pg MPL, 50 pg MPL and QS-21 plus MPL.

IX.

Therapeutic Efficacy of Different Adjuvants

A therapeutic efficacy study was conducted in PDAPP transgenic mice

with a set of adjuvants suitable for use in humans to determine their ability to potentiate

immune responses to AB and to induce the immune-mediated clearance of amyloid

deposits in the brain.

One hundred eighty male and female, 7.5- to 8.5-month old heterozygous

PDAPP transgenic mice were obtained from Charles River Laboratories. The mice were

sorted into nine groups containing 15 to 23 animals per group to be immunized with
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contacting the anti body wth a pol ypeptide conprising at |east five
contiguous am no acids of an N-term nal segnent of A~3 beginning at a

resi due between 1 and 3 of A~i, the polypeptide being free of a C-termnal
segnment of A~i, 20 and determ ni ng whet her the anti body specifically binds
to the pol ypeptide, specific binding providing an indication that the
antibody has activity in treating Al zheiner's disease. 89. The method of

cl ai m 88, V\&ﬁmzrbrt,amdaaﬁﬁﬁﬁedmﬁbmﬁg BB vadtsdIADGRAEwerd AisRbutef tyBL hod of
screening an antibody for activity in clearing a biological entity

physi cal | y- Babticgerds e, r@nﬁnaraﬁe&egéhhe gAYs Whingheomsaisiap plgselins
anti gen- assaﬁglareeq“hbhcgh@aﬂtsql@dma%amwMﬁLh%n@QyztiO&xh BdMbiRRARCH oﬂ]c cells

bearing Fc receptors i'n a nmedium 30 noni toring the anount of

ant i gen- as stgigarseanddirgingd i %‘&Waférﬁfﬂ sombingd; withRyly AN FR. fstadditional graaduct i on
in amound  ofad fienaiel 98M- A998 kithatkiddiiR bﬁg'bﬁﬁf!:r p%tthé grggf%gﬁﬁd@cﬁoéahe

anti body has clearing activity agalinst the anti ) e net hod of
cl ai m 90, wwihait adinypat. nbﬁiwrpmws%wwdm%’& f&ﬁ*@an?gabf/c tongrolant i gen

remaining in the rredl ggno Jr%gre %@gggg ““%La’l‘dﬂi i\ (;ﬂN‘é@ Tein the

conbi ni ng conpri ses 5 ng a Iate oglc entlity to the
medi um andCcldntnm:EqpngestItm h@m@thMEQSHé) qmldzlngmmwch—tl@émwgiearl ng Fc

ant | gen- assRSEr BraT anr it Mo Ty MBIETEE campl e 10

94. ThelGret h@pb:mriona]fyadhfsebdfaucmmﬁﬂﬁr@ﬁ ,lyophfkuzei povtdess tmmcg&zm steretihe
t hod- f cl ai,m 94, wher tlssue sanpl e

bi ol ogi cal ent|
conpri ses affe fﬁat’é‘%}l Z&g }{ébg’? ptu.rpoé% Wo-Fig 9fReRiR wste agﬁw@fo Hfrs 93- 95,
wher ei n t heddibfisadevaaupd theinfixthifeomastvoftededad fenefateddireAliZdle Liitrm Soldii&e@s €
b cl i e 9BSBGH RN ANILR TR BEl: T RETER1e ARY Rotnbtl WP of
%al s ﬁo 93&10»&]&9(10{!?@9 @B@@ngh?ll(ﬁvl\l){:mkb&uﬁﬁﬁoéﬂh@téqﬂTﬁj walﬁ;elhdn%ddc%;s 93

e net a - erejin the tissue sanple is selecte
(rom ¢ hes gr Buatnr iy g breas i BipBr Ot ol 1S s SR v or A MR | nf ect ed
tissue sarrpirﬁubavedtdvsmt SteBi f:,rog)grmémsat agy.i nf | anmmat ory cells, a
nonmal i gnant abnor mal_. ..cel | V\%n nd a ti ssgg rising an

abnor mal extracel | ul &P RS SesWital g gg?@c?%rﬁ Pegtidaiy | oi d

deposit in pBPaak edded tcs:mmaﬂogdm@voqﬁmeﬁuaaharuh Bt RRirdidde RN BargBan@nt | body
that specifically binds to an epitope wthin amno acids 1-10 of Ap;

det ecting ph¥s gy H%réa%@il%amﬁowﬁ O v% AP wepsidepre! Baof dwp. 10X
20  PBS was added to a final dose volume 0of 200 plin 1X PBS. The suspension was then

gently mixed for approximately 4 hr at RT prior to injection.

To prepare formulation doses for with MPL (Groups 2 and 6), lyophilized
powder (Ribi ImmunoChefn Research, Inc., Hamilton, MT; Lot 67039-E0896B) was
added to 0.2% aqueous triethylamine to a final concentration of I mg/ml and vortexed.

25  The mixture was heated to 65 to 70°C for 30 sec to create a slightly opaque uniform
suspensién of micelles. The solution was stored at 4°C. For each set of injections, 100
pg of peptide per dose in 50 pl PBS, 50 pg of MPL per dose (50 upl) and 100 pl of PBS
per dose were mixed in a borosilicate tube immediately before use.

To prebar'c formulation doses with QS-21 (Groups 3 and 7), lyophilized

30 powder (Aquila, Framingham, MA; Lot A7018R) was added to PBS, pH 6.6-6.7 to a final
concentration of 1 mg/ml and vortexed. The solution was stored at -20°C. For each set

of injections, 100 pg of peptide per dose in 50 plPBS, 25 pg of QS-21 per dose in 25
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123 101. The nethod of claim 100, wherein the anti body binds to an
epitope within residues 4-10 of A(3. 5 102. The nethod of clai m 100,
wherein the anti body binds to an epitope within resi dues 8-10 Of.Ar!. 103.
The nethod of any of clainms 100-102, wherein the antibody is |abelled. 10
104. The nethod of ~claim 103, wherein the antibody is |abelled with a
paramagnetic | abel. 105. The nethod of.claiml04) wherein the |abelled
anti body i stid¥iSeuldds wy ofEBSpes kdesr weragnieddit a bedsinaneRbe hfeditlp boecnod of
any of claigs 100-105, wherein the antibody |acks ‘capacity to Induce a

cl earance resbonse on binding to an anyloid deposit in the patient. 20 ~

107. A diagnostic ki fp pmpwprfbﬁmM@op_daﬁbs&ﬂmméldM Stktﬁﬁvaﬁp@ﬁbltﬂ@aido%lgb:‘ B(rjtshte(r)

108. The kit of claim10
ggme)P: ;?ﬁg &d@gﬂgﬁ %@s“i?éﬁ%g‘ﬁ%‘f{?ﬁ lflf{é‘OIaYﬁ’tl)i‘ﬂgd@fI)m@gte FSQUHWSMJ@RIHQHOSI s
or _moni (91| @F A @ﬁﬁul saanEoPRROH B & etk in AR RLIFARRBRLAG, OF 25 A3 T

the brain a patient.
. A% AHr . A, ASUmUnREGens,fhe ax[ngemwgs siinfarhnemtsifiedyvith k@bMpLema:mmA sVl . A . AL.

% @A AT A A A A.A .
A ADA % e 9 A thuADub e ML el O O (A A AT A
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| er a\ W) ca% ]gcg]@gv] ca ca] ca] ca] ca], ca\/ll caj ca] ca\t/h ca ca] cc:a\/] calcaV]c
aJ a ca] ca]'¢ ‘]‘Yf% 1eaf ﬁ’ Vayesrayusitied 1:1 (voj:ypl) with Complete Freund’s

adjuvant (CFA) in a final volume of 400 il and delivered intraperitoneally for the first
immunization, followed by a boost of the same amount of i immunogen in Incomplete
Freund’s adjuvant (IFA) for the subsequent five doses. For the group receiving AN1792

15 without adjuvant, 10 pg AN1792 was combined w1th 5 ug thimerosal in a final volume of
50 ul PBS and delivered subcutaneously. The ninth, control group received only 200 pl
PBS delivered subcuténeously. Irmnunizati'ons were given on a biweekly schedule for the
first three doses, then on a monthly schedule thereafter on days 0, 16, 28, 56, 85 and 112.
Animals were bled six to seven days following each immunization starting after the

20  second dose for the measurement of antibody titers. Animals wer_é euthanized
approximately one week after the final dose. Outcomes were measured by ELISA assay
of A and APP levels in brain and by immunohistochemical evaluation of the presence of
amyloid plaques in brain sections. In addition, AB-specific antibody titers, and ApB-
dependent proliferative and cytokine responses were determined.

25 Table 9 shows that the highest antibody titers to AB1-42 were elicited with
FA and AN1792, titers which peaked following the fourth immunization (peak GMT:
75,386) and then declined by 59% after the final, sixth immunization. The pé¢ak mean
titer elicited by MPL with AN1792 was 62% lower than that generated with FA (peak
GMT: 28,867) and was also reached early in the immunization scheme, after 3 doses,

30  followed by a decline to 28% of the peak value after the sixth immunization. The peak
mean titer generated with QS-21 combined with AN1792 (GMT: 1,511) was about 5-fold
lower than obtained with MPL. In addition, the kinetics of the response - were slower,

since an additional immunization was required to reach the peak response. Titers
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Table 9
Geometric Mean Antibody Titers®
_ ~ Week of Bleed _

Treatment 33 . 5.0 9.0 13.0 17.0
Alum/ 102 1,081 2,366 1,083 572
AN1792 (221 |a7e0) ey [@erl | asey
MPL/ 6241 28,867 1,1242 5,665 8,204
AN1792 @121 (21/21) (21/21) (20/20) (20/20)
Qs-21/ 30 227 327 1,511 1,188
AN1792 (1/20) aonsy | qoney |78y | 14/18)
CFA/ 10,076 61,279 75,386 41,628 30,574
AN1792 (15/15) as5i15) (515 | @snsy | @sns)
Alunmy/ 25 33 39 37 31
AN1528 | onn ary leroy  taroy | @ro
MPL/ 184 2,591 1,653 1,156 3,099,
AN1528 (15/21) 2021) | @121) | (20/20) | (20/20)
QS-21/ : 29 221 51 820 2,994
AN1528 (1722) (13/22) (4/22) (20/22) (21/22)
PBS plus 25 . 33 39 37 .| 47
Thimerosal (0/16) @16 @16 | @16 | (@416)
PBS 25 25 25 25 25

(0/16) oney  {ons) | ©on2 | one)y

Footnotes:
2 Geometric mean antibody titers measured against AB1-42

® Number of responders per group
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10  plus QS-21 compositions will achieve statistical significance in treatment of older mice.

By contrast, the AN1792 plus the preservative thimerosal showed a median level of AR

about the same as that in the PBS treatéd mice. Similar results were obtained when

cortical levels of AB42 were compared. The median level of AB42 in PBS controls wé§

1624 ng/g. Notably reduced median levels of 403, 1149, 620 and 714 were observed m
15  the mice treated with AN1792 plus CFA/IFA, AN1792 plus alum, AN1792 plus MPL and

AN1792 plus QS-21 respectively, with the reduction achieving statistical significance

(p=0.05) for the AN'1792 CFA/IFA treatment group. The median level in the AN1792

thimerosal treated mice was 1619 ng/g AB42. '

A further therapeutic adjuvant/immunogen efficacy study was performed

20  in9-10.5 month old male and female-hetérozygous PDAPP transgenic mice. The

duration of the study was 25 weeks with 29—40 animals per treatment group; therefore the

animals were 15 — 16.5 months old at termination.. The treatment groups are identified in

Table 10 below.

Adjuvant Immunogen Dilution Buffer | Administration
Group 1: MPL-SE AN1792-GCS (75 pg) PBS SC (250 ul)
Group 2: ISA 51 AN1792-GCS (75 pg) PBS 1P (400 ply
Group 3: Qs21 - AN1792-GCS (75 ng) PBS SC (250 pl)
Group 4: | QS21 abbrev. AN1792-GCS (75 pg) PBS SC (250 1)
Grou;.).S: PBS | 0 e meeees SC 250 ul)

95  Table 10 abbreviations: MAP ~ multi-antigenic peptide; TT — tetanus toxoid t-cell

epitope (830-844); SQ ~ subcutaneous; IP — intraperitoneally; PBS - phosphate,

buffered saline; ISA-51 is a commercially available adjuvant similar to IFA; GCSisa

80 .



()-y 10B.10B 10Bl: 109B&' ()->?V?20???@E_@'! 9 10% U& () -1 MLO%

()- 9&| 10% U& ()-1"10% U& ()-LT10% U& () - Y10% U& () - @@#AzAAdE@
10% U& () - F10% U& ()- &s10% U& ()- @ 10% & () - &ml0% U& () - Y10%
()-
()-
()-

23S

1 9!
oBBB”CCC}"< @!1(¢,f 109BUSU& ()-fs* 10% U& ()- 3(10% U& ()-s ' @0%
,"110999& ()- 1,"110% U U& () - C5DNDDDEEME @l'(f810%U&() Lf 510%

23| 10% U& ()- "210% U& ()- 0S10% U& ()- */10%

glycine/citrate/sucrose formulation, MPL-SE is MPL in a stabilized water and oil

23S

emulsion.
The immunization schedule was identical for all of the treatment groups
except for Group 3, the QS21/AN1792 abbreviated schedule group. The mice were
5  injected on weeks 0, 2, 4, 8, 12, 16, 20, 24, with bleeds on weeks 3, 5,9, 13, 17, 21 and
25. Groups 1, 2, received eight injections and Group 3 received four injections during the
25-week period of the study. Group 4, the QS21/AN1792 abbreviated schedule,_ received
injections on weeks 0, 2, 4, and 8 only. This group was not injected for the remainder of
_ the study, although they were bled on the same bleed schedule as the rest of the study to
10 follow titer decay. Groups 3 and 5, QS21/AN1792 and PBS respectively, served as the
positive and negative controls for 'th'is; 'study.
The titers were determined by the anti-AB antibody titer assay.
Group 1, the MPL-SE/AN1792 group, raised a peak geometric mean txtcr
(GMT) of 17,100 at 9 weeks falling to'a GMT of 10,000 at 25 weeks. Initially, the MPL-
15  SE titers rose at a somewhat higher rate than the QS21/AN1792 control group (Group 4).

. Grouﬁ 2, the ISA 51/AN1792 group, produced high titers throughout the

study reaching a GMT of over 100,000 for the last 9 weeks of the study.
. Group 3, the QS21/AN1792 control group, reached its peak titer at 17
weeks with a GMT of 16,000. The titer then fell over the next 8 weeks to finish with a
20  GMT of 8,700. One animal in this group failed to raise a titer over the entire course 6f
the experiment.

. Group 4, the QS21/AN 1792 abbreviated injection schedule group,
reached a peak titer of 7,300 at 13 weeks, five weeks after its final injection. Thé titer
then fell to a GMT of 2,100 at the final bleed (25 weeks). As in the control group, one

25  animal failed to raise a detectable titer, while another animal lost all titer by the end of the
decay period. .
Group 5, the PBS alone group, had no titers.
To evaluate the cortical AB levels, total AB and AB1-42 were measured by ELISA.
Briefly, one brain hemisphere was dissected for cortical, hippocampal, and cerebellar
30 tissue followed by homogenization in 5M guanidine buffer and assayed for brain AB.
The cortical total AB and Af342 results are similar. A Ménn—Whitney statistical analysis
was performed to determine significance between the groups with a p valué of 0.05

indicating a significant change in A.
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"o 100 / 8T o ol Gt 0o ) e KRR S by e s
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Y&MLO% & ()ed, 0% /'./ & ()-S5l | 10%. SlO(V VWWIXYZZZ

Y294 10/ SRR b vEs ek iy i Sl Sl o A faghy B VX
10% & (5 - | od8lgRop)tha ZEERE] 41} &xwl@&m%&hemsevk&%&easml/&mm 0- '-
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10/] E] ]( " _gEoup Pﬁ%ﬁ)q“@‘?qewﬁé/gwwd 9 ‘helﬁFMFfbMé@éf*’é‘)Dlg{"“@ 10%" & ()--16@

109%0BOB& () - - 9S1098& () - - 1098& () - ac>cdddddz[ PE:! 10B 10B
1 _ 0 _ 0 1 -
108 1098& () -1 . Zb AQ1EBERE 4 jevars07BE ()

PBS MPL-SE ISA QS-21 QS-21 (4)
MEDIAN | 7,335 ' 1,236 - 3,026 '2,3.89 ' -.2,'996
(ng/g tissue) ' ' _
RANGE 550~18,358 70-3,977 23-9,777 | 210-11,167 | 24-16,834
(ng/g tissue) |
p.value — <0.0001 < 0.0001 <0.0001 < 0.0001
[N 38 29 36 34 40
10 In conclusion, MPL-SE, ISA-51 and QS21 adjuvants combined with

AN1792 are effective in inducing a sufficient immune response significantly to retard AB

deposition in the cortex.

5(. Toxicity An.alysis

15 : Tissues were collected for histopathologic examination at the terminati.on
of studies described in Examples 2, 3 and 7. In addition, hcmétology and clinical
chéinistry were performed on terminal blood samples from Examples 3 and 7. Most of

' the major organs were evaluated, including brain, pufmonary, lymphoid, gastrointestinal, '

liver, kidney, adrenal and gbnads. Although sporadic lesions were observed in the study’

20  animals, there were no obvious differences, either in tissues affected or lesion severity,
between AN1792 treated and untreated animals. There were no unique histopathological
lesions noted in AN-1528-immunized animals compared to -l'j‘lBS-treated or untreated
animals. There were also no differences in the clinical chemistry profile between
adjuvant groups and the PBS treated animals in Example 7. Although there were

25  significant increases in several of the hématology parameters between animals treated

with AN1792 and Freund's adjuvant in Example 7 relative to PBS treated animals, these
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10: 10%&' ()-Y710% () Y510%&' () - Y3109%&' () -=yz{{]| nmb@ DS$ " | 109& () "Y10%
& ()-!f 10%gatmpntis pell tolerated and at least substantially free of siHe effects
109 ()-f'1#YI109%& ()-!#KY! 109%& ()-_~KrabcdzodY:!Y3gl0%t| & ()- 10 10
101 : 10%&' ()-!f90! 109%& ()-!(f90!10%n& ()-!DS$ ! 109K ()-'z[<dY:!10%l| & ()-Y1
0%t & () -! K109 hefapehtid Tredthek| withSA ht}-AfBl antibodies '
10%4| & ()-!~f109% | & ()-B}"?2dY: ! 3" 10%} & ()-Ts910%t| & ()-!,L!10%} 4] & ()-T10
%] & () YLZlO‘VcA| &' () Thigexgmplee) tang Wesrapacity o Buipus mocis] agd pplystondl 096 &' () -

oa| 1081 HPAcTRIAS B vt it b %ﬁ%%& Pt *‘%aé%f 1&*‘?%969# {on 8 B
+109%&' () f nficel 0%’ ()-f!;!109%& ()-f 10%Z& ()-!#9
10%} & ()-10%Z& () -FJ I\/NODX mCl!; F10%& () - Z 10Z 10Z 10z 1092Z& ()-5
10%Z. & ()-zs3s! 10%Z& ( %}01100/@&' () U[dEanl ; . -
1|‘ ié)(ﬁ!}g‘%(&) 9 @ , 10%& () - radoleesian- 109 ()- 10 () - 109 ()-[$, 6°<mbCIII; T,
1 109%& ()-! FSM 109%& (J*9 SQBGEEPTe-AreRENS PPANTigrpsecBer b e? 1923100& () -
F1109%& 15) - Yhdhil3%kage) were ot frgm Charlds KA LiahorBbsy, (Tht Gffce were sorted into
& ()-Sax anlel glr:nllp]é(t)c()) e&tlre 2e-d v%t?l various antibodies directed to AB.. Animals were distributed
to match the gender, age, parentage and source of the animals within the groups as closely
as possible. As shown in Table 10, the antibodies included four murine'AB-speciﬁc '
monoclonal antibodies, 2H3 (directed to AP residues i-12), 10DS5 (directed to AR
20  residues 1-16), 266 (directed to AP residues 13-28 and binds to monomeric but not to
aggregated AN1792) 21F12 (directed to AP residues 33-42). A ﬁfth group was treated
with an Ap- Spec1ﬁc polyclonal antibody fraction (raised by 1mmumzat10n with
aggregated AN1792) The negative control group received the diluent, PBS, alone
without antibody.
25 The monoclonal antibodies were injected at a dose of about 10 mg/kg
(assuming that the mice weighed 50 g). Injections were administered intraperitoneally
every seven days on average to maintain anti-Af titers above 1000, Although lower titers | :
were measured for mAb 266 sinee it does not bind well to the aggregated AN1792 used
as the capture aritigen in the assay, the same dosing schedule was maintained for this
30  group. The group receiving monoclonal antibody 2H3 was discontinued within the first
three weeks since the antibody was cleared too rapidly in vivo. Animals were bled prior

to each dosing for the measurement of antibody titers. Treatment was continued over a
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10B9109B& ()-!f,!11098BB& ()-f!1f,!10%b+b& ()-fvnSdB{\=!11Ss! 10%& ()-| 109B&
(O)-yf 1098 mmﬂgm 169 a toal SO YRR ol - AUV Lo SNk el O # #8. () -
I6 ' 10900&. ( 109B& () -, s$M 109B& () - Ys! Z109B& ()-!Ss!10% B B&' () -
_@!! 10%@”@? dose.10B 10B 10B: 109B& ()- 6109B& ()-!(3'10%"& ()-3,/109B& () -
d WIE _@!! 109&' () - LlO%&' ()-&109%& ()-9310%& () "T109& () -
109%&' () -zf 9%8$} " Hpyy@5! " 109& ()-!1° $&| 10%&' ()-f 109 ()-I ( 1'10%&' () - @O%& (
) gl 10(y&' () }3 e :__ IIVIBF\I 4r~n/l ll“‘ N0 ” _‘*10(y&' () (
109%& () ->4789: hFTgv=T1 't TO%T& )- 10 10 10
:109&' () -, 810%& () -! D2I 109& () -z! N2I 109& () zheaBg\ SEN 10.
-L10%m& () - g! L (@-+094Hns- g e 2

N

10%r& ()-S!6°"! J[Bé%ﬂme(n)- I 1 1W 31‘Vm&‘nb<}dy L! 10%&0@)/- ) (L' 10% () - @
$waBg\ =! | F491096r&3r6dp 2M 10%T&: gio " () -/ f L0%T&, 16dtype
10%v& ()-!D)! 10%m& () -|Sw' #$%% 1046 BigecificitF10% U&' () - [10m 10m
' 1 9 none Y A b
(PBS alone) NA NA
"2 10 | * Polyclonal AB1-42 -mixed
3 | o | maAbam3 ABI-12 1gG1
4 8 mAb 10D5 AB1-16 IgG1
5 6 mAb 266 AB13-28 IgG1
6 8 mAb 21F12 AP33-42 ‘1gG2a
5 Footnotes

. a. Number of mice in group at termination of the experiment. All groups started with 10 animals per group,
b. NA: not applicable
¢. mAb: monoclonal antibody

10
2. Materials and Mcthods

a. Preparation of the Antibodies
The anti-Ap polyclonal antibody was preparcd from blood collected from
two groups of animals. The first group consisted of 100 female Swiss Webster mice, 6 to
15 8 weeks of agg. They were immunized on days 0, 15, and 29 with 100 pug of AN1792
combined with CFA/IFA. A fourth injection was given on day 36 with one-half the dose
of AN1792. Animals were exsanguinated upon sacrifice at day 42, serum was prepared
and the sera were pooied to create a total of 64 ml. The second group consisted of 24
female mice isog.enic with the PDAPP mice but nontransgenic for the human APP gene, 6
20  to 9 weeks of age. They were immunized on days 0, 14, 28 and 56 with 100 pg of
AN1792 combined with CFA/IFA. These animals were also exsanguinated upon
sacrifice at day 63, serum was prepared and pooled for a total of 14 ml. The two lots of

sera were pooled. The antibody fraction was purified using two sequential rounds of
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U ()- FA410% U& ()-210% U& ()- F110% U& ()- / 10% U& ()- , F10% pé& () - S25678
#&0Cl 1 100@& ()-° 10% ()- 10%/ ()- 10 U 10 U 10 U :10% U& ()- F7 10%

U ()-&),/+a?bCl111& 109%& ()--! D& 109%& ()- - YL0%& ()- @10%& () - SY+109%& () - f
$109&' () - +.pi@Ppitafid?Bvit SRO sdtGratb® ammonium sulfate. The final precipitate was dialyzed

. ' - Y - R () - - il
1010 () OhGF P RIS (o a0 T Ty o it ye= st ohenc i Bgepe 1
The anti-AP monoclonal antibodies were prepared from ascites fluid. The
: ﬂui.d was first delipidated by the addition of concentrated sodium dextran sulfate to ice-
5  cold ascites fluid by stirring on ice to a reach a final concentration of 0.238%. _
- Concentrated CaCl; was then added with stirring to reach a final concentration of 64mM.
This solution was centrifuged at 10,000 x g and the pellet was discarded. The sfl-;-)ematant
was stirred on ice with an equal volume of saturated ammonium. sulfate added dropwise.
The solution was centrifuged again at 10,000 x g and the supernatant was discarded. The
10 pellet-was resuspended and dialyzed against 20 mM Tris-HCl , 0.4 M NaCl, pH 7.5. This
fraction was applied to a Pharmaci:a FPLC Sepharose Q Column and eluted with a reverse
gradient from 0.4 M to 0.275 M NaCl in 20 mM Tris-HCl, pH 7.5. . .
The antibody peak was identified by absorbance at 280 nm and appropriate
fractions were pooled. The purified antibody preparation was characterized by measuring
15 the protein concentration using the BCA method and the purity using SDS-PAGE. Tﬁg:
pool was also tested for endotoxin. The level of endotoxin was less than 1 EU/mg. titers,

titers less than 100 were arbitrarily assigned a titer value of 25.

3. AP and APP Levels in the Brain:

20 Following about six months of treatment with the various anti-Ap antibody
preparations, brains were removed from the animals following saline perfusion. One
hemisphere was prepared for immunohistochemical analysis and the second was used for
the quantitation of AR and APP levels. To measure the concentrations of varioﬁs forms
of beta amyloid peptide and amyloid precursor protein (APP), the hemisphere waS_

25  dissected ahd homogenates of the hippocampal, coftical, and cerebellar regions were .
prepared in SM guanidine. These were serially diluted and the le\)el of amyloid peptide
or APP was quantitated by compari.son to a series of dilutions of standards of AP peptide
or APP of known concentrations in an ELiSA format.

The levels of total AP and of AP1-42 measured by ELISA in homdgcnate.s

30 ofthe cortex, and the hippocampus and the level of total AB in the cerebellum are shown
in Tables 11, 12, and 13, respectively. The median concentration of total AB for the
control group, inoculated with PBS, was 3.6-fold higher in the hippécgmpus than in the
cortex (median of 63,389 ng/g hippocampal tissue compared to 17,818 ng/g for the
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10109%&' ()-: 109 ()-109%& ()-,109%& ()-!,,- 10%& ()-9310%& ()-; RaBPE:!!
109*10%&' () - (109%& ()-L' 10%& ()-%0% ()-y $10%& ()-!#! 10%& () - WRCaBPE: !!
104
10%& () -yf 3@0%& ()-1-10%& ()-90310%& ()-.@O0%& ()-! @ +& 10%& () - SCFGHI 6bC
'l 10y ml0% U&' ()-3910% U&' ()-39Y10% ! & ()-910% U& ()- 10 10
10: 109&' ()-CX{~dEbCI! 1010% U& ()-310% U& ()-S3" 10% U&' ()-10% U& ()-s@0%
U& () -39 %%kﬁiﬁm}mmd{ah Yt Ehf'itle cbRLEIEDED thikcdniroPgh Buﬂ@%d%lé %9%
u& () - 3LI F10% U&' ( 0% U& % &blﬁ 0% U& () -vcDaBbC 410%
ug ()-. Mot % 00dp pld Ipwver doma Fig ipposmprod bege fovels preiilanty zhyse (,10%
& () - SDKSbBht we have prcv1ously reported for heterozygous PDAPP transgenic mice of this age

(Johnson-Wood et al., 1997).

5 : For the cortex, one treatment group had a median A level, measured as
- AB1-42, which differed significantly from that of the control group (p < 0.05), those

animals receiving the polyclonal anti-Ap antibody as shown in Table 13. The medlan

level of AB1-42 was reduced by 65%, compared to the control for this treatmcnt group.

The median levels of AB1-42 were also significantly reduced by 55% compared to the

10 control in one additional tréatmc_nt group, those animals dosed with the mAb 10D5 (p=
0.0433). '
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S@! 109 ()-! @@ 10%&' ()-y10%&' ()-@0%&: ()-f10%&: ()-f10% ()-|:_bcdez] PE !
I 10 10 10; 109%& ()-!6@-L! 10% ()-g! D@- L! 10%& ()-g @ *10%& ()-S'{@*10% "
A& ()-Sel a?PE: 11 10! 19s! 10%u>u&' ()-g! 19s! 10%>&' ()-g310% U&' () - 910%

U& ()-3L10% U& ()-T 10% U& ()-F I\/}"’PPE 110 )10% U () - 810%

& () - T! @10%VhIE S0 ———810%H8&3—3910% U& ()--i  aBPE: !!
1015 10% U& () - ! 629 1094UCU8 ()|- -1 Fl10%

D

4

10%

N—r
T

€

AB42
69434/-3351 E§

ELISA valu
12621+/-5738—
4454+/-3347
7489+/-6921
11005+/-6324

. Means

Total AB
ELISA value
16150+/-7456°
5912+/-4492

 9695+/-6929
92044/-9293
124814/-7082

N
-65°
-5
-39
2

NA

Ap42
P value | % Change

0.0071
0.0433
0.1255
0.7003

~ Table 13

CORTEX
13802
4892
6214
8481
13578

Medians

-56
49
-15

% Change ELISA value
NA
-6

Total AP
P value®
NA!
0.0055
0.1019
0.1255
0.2898

17818
6160
7915

LISA value®

Nl
9
10
8
6
8

c. Mann Whitney analysis
d. NA: not applicable
“e. Standard Deviation

Polyclonal anti-
AB42

mAb 10D5

b. ng/g tissue

9144
15158
Footnotes: )
. a. Number of animals per group at the end of the experiment

Treatment
Group

PBS

mAb 266

mAb 21F12
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10! 31 % 109B& () - # | ' | -
1098&' () - 3! F10%&' () - S3109B& ()-! (! 10% B'B& () - S&109B& () - { O4dEL@ !

10! 43109B& ()- & 109B& () - -
& 10988& () - +F109B& () - 3* 109B& () - 3&10%B& () - T4chCl! 10! Y 10% U& () - 310%

()- ()-
U ()7, 105,100 108 QSR e AR s R s A 0% o
ug ()-73~ 7b»ﬁl!l1'treat4fkﬂ%nkﬂﬁpo®cl&3f atﬂ.pﬁ(@ H&lb(o)iy (5094}%:1-@30((5)5) Was not as great as
9" & 10%4UH at Sgservgdg m(%le c%oé%) ()l‘agic qY% Howe&gr the absolute magqgi!uc!ie of the
5 reduction was almost 3-fold greater in the hlppocampus than in the cortex, a net reduction

0f 31,683 ng/g tissue in the hlppocampus versus 11,658 ng/g tissue in the cortex. When

measured as the level of the more amyloidogenic form of AB, AB1-42, rather than as total

AB, the reduction achieved with the polyclonal antibody was significant (p = 0.0025).

The median levels in groups treated W1th the mAbs 10D5 and 266 were reduced by 33%

10  and 21%, respectively. '
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10mF\ [ dE: / 10m #S [10% hg' Fatue™ 100U () Changeos ha' ()- 10% h& () - 10%

o R P IR | TR Mg e -5 o
::t‘ﬁ;z;l 1101 1761 0.0033 43 | 18.15+/-4.36
mAb 10D5 8 | 2168 | 00675 | 29 272941943
mAb266 | . 6 | 1659 | 00184 | -46 | 19.59+/-6.59
mAb2IFI2 | 8 | 2980 | >09999 | 3 | 3288+-9.90
Footnotes:

‘a. Number of animals per group at the end of the experiment
5 b. ng/g tissue

¢. Mann Whitney analysis

d. NA: not applicable

"e. Standard Deviation

10 APP concentration was also determined by ELISA in the ;:'ortex' and
cerebellum from antibody-treated and control, PBS-treated mice. Two different APP assa)}s
were utilized. The first, designated APP-o/FL, recognizes both APP-alpha (a, the secreted
form of APP which has been cleaved within the Ap sequence), and full-length forms (FL) of
APP, while the second recognizes only APP-a.. In contrast to the treatment-associated

15 diminution of AP in a subset of treatment groups, the levels of APP were virtually unchanged
in all of the treated compared to the control animals. These results indicate .that the

immunizations with .AB antibodies deplete AP without depleting APP.
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occurred in the animals immunized w1th the polyclonal AB42 antibody. The reduction of

amyloid load, eroded plaque morphology and cell-associated AB immunoreactivity closely
resembled effects proc{uced by the standard immunization prbceduré. These observations

15  support the ELISA results in which significant reductions in both total AB and AB42 were
achieved by administration of the polyclonal AB42 antibody.

In similar qualitative evaluations, axnyfoid plaques in the 10D5 group were

also reduced in number and appearance, with some evidence of cell-associated AB .
immunoreactivity. Relative to control-treated animals, the polyclonal Ig fraction against Af3-

20  and one of the monoclonal antibodies (10D5).reduced plaque burden by 93% and 81%,
respectively (p<0.005). 21F12 appéared to have a relatively modest effect on plaque burden.
Micrographs of brain after treatment with pabAB; 4> show diffuse deposits and absence of
many of the larger compacted plaques in the pabAB, 43 treated group relative to control
treated animals. '

25

5. Measurement of Antibody Titers:
A subset of three randomly chosen mice from each group were bled just prior
to each intraperitoneal inoculation, for a total of 30 bleeds. Antibodj titers were measured as
30  AP1-42-binding antibody using a sandwich ELISA with plastic multi-well plates coated with
ABl42 as described in detail in the General Materials and Methods. Mean titers for each
bleed are shown in Figures 16-18 for the polyclonal antibody and the monoclonals 10D5 and

21F12, respectively. Titers averaged about 1000 over this time period for the polyclonal
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* cultured for 5 days in the presence of AB1-40 at a concentration of 5 uM for stimulation. Asa_
' positive control, additional cells were cultured with the T cell mitogen, PHA, and, as a -
negative control, cells were cultured without added peptide.

10 Splenocytes from aged PDAPP mice passively immunized with various anti-
Ap antibodies were stimulated in vitro with AN1792 and proliferative and cytokme responses
were measured. The purpose of these assays was to determine if passive immunization
facilitated antigen pxjesentation, and thus priming of T cell responses specific for AN1792..
No AN1792-specific proliferative or cytokine résponses were observed in mice passively

15  immunized with the anti-Ap antibodies.

X1I: FURTHER STUDY OF PASSIVE IMMUNIZATION

In a second study, treatment with 10D5 was repeated and two additional anti-
AB antibodies were tested, monoclonals 3D6 (AB;.5) and 16C11 (AB3342). Control groups
20  received either PBS or an irrclevant isotype-matched antibody (TM2a). The mice were older
(11.5-12 month old heterozygotes) than in the previous study, otherwise the experimental
design was the same. Once again, after six months of treatment, 10D5 reduced plaque burden
by greater than 80% relative to either the PBS or isotype-matched antibody controls '
(p=0.003). One of the other antibodies against AB, 3D6, was equally effective, producing an
25  86% reduction (p=0.003). In contrast, the third antibody agaiﬁst the peptide, 16C11, failéd to
have any effect on plaque burden. Similar findings were obtained with ABs; ELISA |
measurements. These results demonstrate that an antibody response against Al peptide, in
the absence of T cell immunity, is sufficient to decrease amyloid de_position in PDAPP mice,
but that not all anti-AB antibodies are efficacious. Antibodies directed to epitopes comprising
30~ amino acids 1-5 or 3-7 of AP are particularly efficacious. - .
In summary, we have shown that passively administered antlbodles against A8

reduced the extent of plaque deposition in a mouse model of Alzheimer’s disease. When held
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levels sufficient to decorate 3-amyloid plaques. Antibody entry into the CNS was not due to

abnormal leakage of the blood-br'fun barrier since there was no increase in vascular

permeability as measured by Evans Blue in PDAPP mice. In addition, the concentration of
5  antibody in the brain parenchyma of aged PDAPP mice was the same as in non-transgenic

mice, representing 0.1% of the antibody concentration in serum (regardless of isotype).

XIII: MONITORING OF ANTIBODY BINDING _
To determine whether antibodies against AB could be acting directly within
10  the CNS, brains taken from saline-perfused mice at the end of the Example XII, were
examined for the presence of the peripherally-administered antibodies. Unfixed cryostat
brain sections were exposed to a fluorescent reagent against mouse immunoglobulin (gbat
anti-mouse IgG-Cy3). Plaques within brains of the 10D5 and 3D6 groups were st;ongl'y .
" decorated with antibody, while there was no staining in the 16C11 group. To reveal the full
15  extent of plaque deposition, serial sections of each brain were first immunoreacted with an
anti-Af antibody, and then with th.e secondary reagent. 10D5 and 3D6, folldwing peripheral
administration, gained access to most plaques within the CNS. The plaque burden was
greatly reduced in these treatment groups compared to the 16C11 group. These data indicate -
“that peripherally administered antibodies can enter the CNS where they can directly trigger

20  amyloid clearance. Itis likely that 16C11 also had access to the plaques but was unable to
bind.
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To examine the effect of antibodies on plaque clearance, we established an ex
vivo assay in'which primary microglial cells were cultured with unfixed cryostat sections of
5  either PDAPP mouse or human AD brains. Microglial cells were obtained from the cerebral
' cortices of neonate DBA/2N mice (1-3 days). The cortices were mechanically dissociated in
HBSS™ (Hanks’ Balanced Salt Solutlon, Sigma) with 50 pg/m! DNase I (Sigma). The
dissociated cells were filtered with a 100 pm cell strainer (Falcon), and centrifuged at 1000
rpm for 5 minutes. The pellet was fesuspended in growm medium (high glucose DMEM,
10 10%FBS, 25ng/ml rmGM-CSF), and the cells were plated at a density of 2 brains per T-75
- plastic culture flask. After 7-9 days, the flasks were rotated on an orbital shaker at 200 rpm
for 2h at 37°C The cell suspension was centrifuged at lOOOrpm and resuspended in the assay
medium. .
10-pm cryostat sections of PDAPP mouse or human AD brains (post-mortem |
15  interval < 3hr) were tﬁaw mounted onto poly-lysine coated round glass coverslips and placed
in wells of 24-well tissue culture plates. The coverslips were washed twice with assay
medium consisting of H-SFM (Hybridoma-serum free medium, Gibco BRL) with 1% FBS,
glutamine, penicillin/streptomycin, and 5ng/m! rmGM-CSF (R&D). Control or anti-AB
antibodies were added at a 2x concentration (5 pg/ml final) for 1 hour. The microglial cells
20 were thenseeded ata de‘nsity of 0.8x 10° cells/ml assay medium. The cultures were
maintained in & humidified incubator (37°C, 5%CO;) for 24hr or more. At the end of the
incubation, the cultures were fixed with 4% paraformaldehyde and permeabilized with 0.1%
Triton-X100. The sections were stained with biotinylated 3D6 followed by a streptavidin /
" Cy3 conjugate (Jackson ImmunoResearch). The exogenous microglial cells were visualized
© 25 by a nuclear stéin (DAPI). The cultures were observed with an inverted fluorescent
micr'oscobe (Nikon, TE300) and photomicrographs were taken with a SPOT digital camera
wusing SPOT software (Diagnostic instruments). For Western blot analysis, the cultures were
extracted in 8M urea, diluted 1:1 in redﬁcing tricine sample buffer and loaded onto a 16%
tricine gel (Novex). After transfer onto immobilon, blots were exposed to 5 pg/ml of the
- 30 pabAB42 followed by an HRP-conjugated anti-mouse antibody, and developed with ECL
(Amersham)
When the assay was performed with PDAPP brain sections in the presence of
16C11 (one of the antibodies against AB that was not efficacious in vivo), B-amyloid plaques

remained intact and no phagocytosis was observed. In contrast, when adjacent sections were
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cultured in the presence of 10D5, the amyloid deposits were largely gone and the microglial
cells showed numerous phagocytic vesicles containing A8. Identical results were obtained
with AD brain sections; 10D5 induced phagocytosis of AD plaques, while 16C11 was
ineffective. In addition, the assay provided comparable results when performed with either

5  mouse or human microglial cells, and w1th mouse, rabbit, or primate antibodies against AB.

Table 16 shows whether binding and/or phagocytosis was obtained for several

different antibody binding specificities. It can be seen that antibodies binding to epitopes
within aa 1-7 both bind and clear amyloid deposits, whereas antibodies binding to epitopes
within ammo acids 4-10 bind without clearing amyloid deposits. Antibodies binding to

10 epitopes C-tcrmmal to residue 10 neither bind nor clear amyloid deposits.
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Table 16: Analysis of Epitope Specificity

Antibody Staining | Phagocytosls
epitope isotype
N-Term
mab
3D6 1-5 lgG2b + +
1005 36 IgG1 +
22C8 37 19G2a + +
6E10 | 510 1gG1 + -
14A8 - 410 ratlgGl - + -
13-28
18G11 10-18 - rat 1gG1 Co- -
266 16-24 1gG1 - -
. 22D12 18-21 lgG2b - -
C-Term
2G3 -40 19G1 - -
16C11 - ~40/-42 1gG1 ) - -
21F12 42 1gG2a - -
Immune serum
rabblit (CFA) |  1-6 + +
mouse (CFA) 37 + +
mouse (QS-21) 37 + +
monkey (QS-21) 1-5 + +
mouse (MAP1-7) + +

Table 17 shows results obtained with several antibodies against AB,

5  comparing their abilities to induce phagocytosis in the ex vivo assay and to reduce in vivo
plaque burden in pass;ive transfef studies. Although 16C11 and 21F12 bound to aggregated
synthetic AB peptide with high avidity, these antibodies were unable to react with B-amyloid
plaques in unfixed brain sections, could not trigger phagocytosis in the ex viva.assay, and |
were not efficacious in vivo. 10D35, 3D6, and the polyclonal antibody against AB were active

10 by all three measures, The 22C8 antibody binds more strongly to an analog form of natural
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containing amyloid plaques, an microglial cells, as before. Rabbit serum was used as a
control. Subsequent monitoring showed a marked reduction in the number and size of
plaques indicative of clearing activity of the antibody.

10

Table 17 The ex vivo assay as predictor of in vivo efficacy.

Antibody Isotype . Avidity for Bindingto Exvive Invivo
aggregated B-amyloid efficacy efficacy
AB (pM) plaques '

monoclonal
3D6 1gG2b 470 + + +
10D5 IgGl 43 + + +
16C11 1gG1 90 - - -
-21F12 1gG2a 500 - - -
TM2a IgG1 - - - -

polyclonal

1-42 mix - 600 + + +

Confocal microscopy was used to confirm that AB was internalized during the

course of the ex vivo assay. In the presence of control antibodies, the exogenous microglial
15  cellsremained in a confocal plane above the tissue, there were no phagocytic vesicles

containing AB, and the plaques remained intact within the section. In the presence of 10DS5,

nearly all plaque material was contained in vesicles within the exogenous microglial cells.

To determine the fate of the internalized peptide, .1 0DS treated cultures were extracted with

8M urea at various time-points, and examined by Westem blot analysis. At the one hour time
20  point, when no phagocytosis had yet occurred, reaction with a polyclonal antibody against A

revealed a strong 4 kD band (corresponding to the A3 peptide). AB immunoreactivity
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1109 & () - + 10%! &A(tﬂerapeéltigc]ag_]l%mﬁ‘/u(&nunOg(an efficacy study was performed in 9 - 10.5
month old male and female heterozygous PDAPP transgenic mice to test the efficacy of a
fusion protein comprising AB1-7 in tetrax.neric MAP configuration as described above. The
duration of the study was 25 weeks with 29 — 40 animals per treatment group; therefore the

30  animals were 15 — 16.5 months old at termination. The methodology used in this study is the
same as that in the therapeutic study of different adjuvants in Example VIII above The
treatment groups are identified in Tablc 18 below.
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diluent without azide to normalize titers, and 100 pl was added per well. These plates were

incubated one hour at room temperature and then washed four times with TTBS. HRP-
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Testing of a subset of CSF samples with the highest titers to AN1792 showed no binding to
30  APP, as for the serum antibodies.
When sera from Day 175 was tested against a series of overlapping 10-mer

peptides, antibodies from all of the monkeys bound to the peptide whose sequence covered
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centering around the N-terminal 1-10-AN1792 peptide (F igure 20). Binding of this type was
directed to the peptides covering amino acids -1-8, -1-9, and 2-11 of the AN1792 p;};tide.
These reactivities, combinéd with that to the 1~10 peptide, represent the overwhelming
majority of reactivity in all animals. Epitope mapping of individual animals-over time

10  indicates that the antibody reactivity to the 1-10 peptide proceeds the spread to the adjacent
‘peptides . ‘This demonstrates a strong biasing of the immune response to the N-terminus of
.the AN1792 peptide with its free terminal aspartic acid residue. The second minor detectable
activity in some animals was binding to peptides located C—terminally to the major area and
centered around peptides covering amino acids 7-16, 11-20 and 16-25 of the AN1792
15 peptide . These reactivitiés were seen in only 10-30% of the monkeys.
Variability in response between different animals (e.g., whether amino acids
1-10 were the exclusive or predominant reactive epitope) did not correlate with
antigen/adjuvant dose, dosing schedule, or antibody titer, and is probably a reﬂectxon of each

individual animal’s genetlc make-up.
20

XVIIL. PREVENTION AND TREATMENT OF HUMAN SUBJECTS

A single-dose phase I trial is performcd to determine safety in humans. A

therapeutic agent is administered in increasing dosages to different patients starting from
25 about 0.01 thé level of presumed éfficacy, and increasing by a factor of three until a level of
about 10 times the effective mouse dosage is reached.

A phase II trial is performed to determine therapeutic efficacy. Patients with
early to mid Alzheimer's Disease defined using Alzheimer's disease and Related Disorders
Association (ADRDA) criteria for probable AD are selected. Suitable patients score in the

30  12-26 range on the Mini-Mental State Exam (MMSE). Other selection criteria are that
patients are likely to survive the duration of the study and lack complicating issues such as
use of concomitant medications that may interfere. Baseline evaluations of patient function
are made using classic psychometnc measures, such as the MMSE and the ADAS, whichis a

comprehensive scale for evaluating patients with Alzheimer's Disease status and function.
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XIX. General Materials and Methods _
25 1. Measurement of Antibody Titers
Mice were bled by making a small nick in the tail vein and collecting about
200 pl of blood into a microfuge tube. Guinea pigs were bled by first shaving the back hock
area and then using an 18 gauge needle to nick the metatarsal vein and collecting the blood
into microfuge tubes. Blood was allowed to clot for one hr at room temperaiure (RT),
30" vortexed, then centrifuged at 14,000 x g for 10 min to separate the clot from the serum.
Serum was then transferred t0 a clean microfuge tube and stored at 4°C until titered.
Antibody titers were measured by ELISA. 96-well microtiter plates (Costar
EIA plates) were coated with 100 ! of a solution containing either 10 pg/ml either AB42 or
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2<411V/ 10% & () - 1’\7/”1‘6’%56@);; s e o b 1b“/<’s°§°§ fem/g‘lvé% P 1w 1008 & (
-2 the maximum OD. Maximal OD was generally en from an initial 1/100 dilution, exceépt in

cases 'with very high titers, in which case a higher initial dilution was necessary to establish
the maximal OD. If the 50% point fell between two dilutions, a linear extrapolation was
20  made to calculate the final titer. To calculate geometric mean antibody titers, titers less than

'100 were arbitrarily assigned a titer value of 25.

2. Lymphocyte proliferation assay
Mice were anesthetized with isoflurane. Spleens were removed and rinsed
25  twice with 5 ml PBS containing 10% heat-inactivated fetal bovine serum (PBS-FBS) and
then homogenized in a 50° Centricon unit .(Dako' A/S, Denmark) in 1.5 ml PBS-FBS for 10
sec at'100 rpm in a Medimachine (Dako) followed by filtration through a 100 micron pore
size nylon mesh. Splenocytes were washed once with 15 ml PBS-FBS, then pelleted by
centrifugation at 200 x g for 5 min. Red blood cells were lysed by resuspending the pellet in
30  5mL buffer cohtaining 0.15 M NH4Cl, 1 M KHCO3, 0.1 M NaEDTA, pH 7.4 for five min at
RT. Leukocytes were then washed as above. Freshly isolated spleen cells (1 0° cells per well)
were cultured in triplicate sets in 96-well U-bottomed tissue culture-treated microtiter plates
(Corning, Cambridge, MA) in RPMI 1640 medium (JRH Biosciences, Lenexa, KS)
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/ supplemented with 2,05 mM L glutamine, 1% Penicillin/Streptomycin, and 10% heat

inactivated FBS, for 96 hr at 37°C. Various AP peptides, Ap1-16, AB1-40, AB1-42 or AB40-
1 reverse sequence protein were also added at doses ranging from 5 to 6.1 8 micromolar in
four steps. Cells in control wells were cultured with Concanavalin A (Con A) (Sigma, cat. #

5 (C-5275, at 1 microgram/ml) without added protein. Cells were pulsed for the final 24 hr with
3H-thymidine (1 pCi/well obtained from Amersham Corp., Arlington Helghts 1L). Cells
were then harvested onto UniFilter plates and counted in a Top Count Mlcroplate
Scintillation Counter (Packard Instruments, Downers Grove, IL). Results are expressed as
counts per minute (cpm) of radioactivity incorporated into insoluble macromolecules.

10
4. Brain Tissue Preparation:

After euthanasia, the brains were removed and one hemisphere was prepared
for immunohistochemical analysis, while tliree brain rcgiéns (hippocampus, cortex and
cerebellum) were dissected from the other hemisphere and used to measure the concentration

15  of various AB proteins and APP forms using specific ELISAs (Johnson-Wood et al., supra).

' Tissues destined for ELISAs were homogenized in 10 volumes of 1ce-cold
guanidine buffer (5.0 M guanidine-HCl, 50 mM Tris-HCI, pH 8.0). The homogenates were
mixed by gentle agitation using an Adams Nutator (Fisher) for three to four hr at RT, then '
stored at ~20°C prior to quantitation of AR and APP. Previous experiments had shown that

20 the analytes were stable under this storage condition, and that syni‘.hctic AP protein (Bachem)

could be quantitatively recovered when spiked into homogenates of control brain tissue from

mouse littermates (Johnson-Wood et al., supra).

25 5. Measuremen.t of AP Levels
The brain homogenates were diluted 1:10 with ice cold Casein Diluent (0.25%
casein, PBS, 0.05% sodium azide, 20 pg/ml aprotinin, 5 mM EDTA pH 8.0, 10 pg/ml
| leupeptin) and then centﬁihged at 16,000 x g for 20 min.at 4° C: The synthetic A protein

standards (1-42 amino acids) and the APP standards were prepared to include 0.5 M

30  guanidine and 0.1% bovine serum albumin (BSA) in the final composition.. The "total" AB
sandwich ELISA utilizes monoclonal antibody monoclonal antibody 266, specific for amino
acids 13-28 of AP (Seubert, et al.), as the capture antibody, and biotinylated monoclonal
antibody 3D6, specific for amino acids 1-5 of AP (Johnson-Wood, et al), as the reporter |
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5 The AP1-42 specific sandwich ELISA employs mAB 21F12, specific for
amino acids 33-42 of AB (Johnson-Wood et al.), as the capture antibody. Biotinylated mAf
3D6 is also the reporter antibody in this assay which has a lower limit of sensmwty of about
125 pg/ml (28 uM, Johnson-Wood et al.). For the AP ELISAs, 100 pl of either mAp 266
(at 10 pg/ml) or mAP 21F12 at (5 pg/ml) was coated into the wells of 96-well immunoassay

10  plates (Costar) by overnight incubation at RT. The solution was removed by aspiration and
the wells were blocked by the addition of 200 p of 0.25% human serum ‘albumin in PBS
buffer for at least 1 hr at RT. Blocking solution was removed and the plates were stored
desiccated at 4°C until used. The plates were rehydrated with Wash Buffer [Tris-buffered
saline (0.15 M NaCl, 0.01 M Tris-HCI, pH 7.5), plus 0.05% Tween 20] prior to use. The

15  samples and standards were added in triplicate aliquots of 106 pl per well and then incubated
ow}emight at 4° C. The plates were washed at least three times with Wash Buffer between
each step of the assay. The biotinylated mAf 3D6, diluted to 0.5 pg/ml in Casein Assay
Buffer (0.25% caséin, PBS, 0.05% Tween 20, pH 7.4), was added and incubated in the wells
for 1 hr at RT. An avidin-horseradish peroxidase conjugate, (Avidin-HRP obtained from

20  Vector, Burlingame, CA), diluted 1:4000 in Casein Assay Buffer, was added to the wells for
1 hr at RT. The colorimetric substrate, Slow TMB-ELISA (Pierce), was added and allowed
to react for 15 minutes at RT, after which the enzymatic reaction was stopped by the addmon
of 25 pul 2 N H2SO4. The reaction product was quantified using a Molecular Devices Vmax
measuring the difference in absorbance at 450 nm and 650 nm. |

25 | -

6. Measurement of APP Levels
Two different APP assays were utilized. The first, designated APP-o/FL,

recognizes both APP-alpha (o) and full-length (FL) forms of APP. The second assay is
specific for APP-a.. The APP-o. /FL assay recognizes secreted APP including the first 12

30  amino acids of AB. Since the reporter antibody (2H3) is not specific to the a-clip-sité, '
occurring between amino acids 612-613 of APP695 (Esch et al., Science 248, 1122-1124
(1990)); this assay also recognizes full length APP (APP-FL). Preliminary experiments using
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109823& (f APP-FL suggest that approximately 30-40% of the APP-a /FL APP is FL (data not
shown). The capture antibody for both the APP-a/FL and APP-a assays is mAb 8ES5, raised
against amino acids 444 to 592 of the APP695 form (Games et al., supra). The reporter mAb

5  forthe APP-o/FL assay is mAb 2H3, specific for émino acids 597-608 of APP695 (Johnson-
Wood et al., supra) and the reporter antibody for the APP-a. assay is a biotinylated derivative
of mAb 16H9, raised to amino acids 605 to 611 of APP. The lower limit of sensitivity of the
APP-oFL assay is about 11 ng/ml (150 pM) (Johnson-Wood et al.) and that of the APP-c.
specific assay is 22 ng/ml (0.3 nM). For both APP assays, mAb 8E5 was coated onto the

10 wells of 96-well EIA plates as described above for mAb 266. Purified, recombinant secreted
APP-o. was used as the reference standard for the APP-c assay and the APP-o/FL assay
(Esch et al., supra). The brain homogenate samples in 5 M guanidine were diluted 1:10 in
ELISA Specimen Diluent (0.014 M phosphate buffer, pH .7.4, 0.6% bovine serum albumin,
0.05% thimerosal, 0.5 M NaCl, 0.1% NP40). They were then dilut_ed 1:4 in Specimen

15  Diluent containing 0.5 M guanidine. Diluted homogenates were then centrifuged at 16,000 x -
g for 15 seconds at RT. The APP standards and samples were added to the plate in duplicate
aliquots and incubated for 1.5 hr at RT. The biotinylated reporter antibody 2H3 or 16H9 was
incubated with samples for 1 hr at RT. Streptavidin-alkaline phosphatase (Boehringer
Mannheim), diluted 1:1000 in specimen diluent, was incubated in the wells for 1 hr at RT.

20  The fluorescent substrate 4-methyl-umbellipheryl-phosphate was added for a 30-min RT
incubation and the plates were read on a Cytofluor tm 2350 fluorimeter (Millipore) at 365 nm

excitation and 450 nm emission.

' 7. Immunohistochemistry

25 Brains were fixed for three days at 40C in 4% paraformaldehyde in PBS and -
then stored from one to seven days at 4°C in 1% parafonnaldehyde, PBS until sectioned.
Forty-micron-thick coronal sections were cut on a vibratome at RT and stored in - .
cryoprotectant (30% glycerol, 30% ethylene glycol in phosphate buffer) at -20°C prior to
immunohistochemical processing. For each brain, six sections at th.e level of the dorsal

30 hippocampus, each separated by consecutive 240 pm intervals, were incubated overnight
with one of the following antibodies: (1) a biotinylated anti-Af (mAb, 3D6, specific for
human AR) diluted to a concentration of 2 pg/ml in PBS and 1% horse serum; or (2) a:
biotinylated mADb specific for human APP, 8E5, diluted to a concentration of 3 pg/ml in PBS
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%8‘0’;2 g ()- i w1t111?}%%%b éL)s rgngfuq'%S; fbm$%mb é{? gf?r)%ﬁ) W@aﬁhr nid;!%% & ()-
5!10% &' () k100 G 10P% &ab@t serum @ BB O24r£8) 9 rat mphSHpaLAp SI&blé'):ford:D SIRB L | A&- ()-
O 1%, Al il U o s nbhinan % ¢ U
T# 10% 10& (specific for CD 45 (Pharmingen) diluted 1:100 with 1% rabbit serum in PBS; or (10) a -
' biotinylated polyclonallhamster AP specific for CD3e (Pharmingen) diluted 1:100 with 1%
rabbit serum in PBS or (11) a rat mAb specific for CD3 (Serotec) diluted 1:200 with 1%
rabbit serum in PBS; or with (12) a solution of PBS lacking a primary antibody contain'in.g
1% normal horse serum.
15 Sections reacted with antibody solutions listed in 1,2 and 6-12 above were
pretreated with 1.0% Triton X-100, 0.4% hydrogen peroxide in PBS for 20 min at RT to
block endogenous peroxidase. They were next incubated overnight at 4.°C with primary
antibody. SCCthIlS reacted with 3D6 or 8ES or CD3e mAbs were then reacted for one hr at
RT witha horscradxsh peroxidase-avidin-biotin-complex with kit componcnts “A” and “B”
20  diluted 1:75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlingame, CA..). Sections
- reacted with antibodies specific for CD 45RA, CD 45RB, CD 45, CD3 and the PBS solution
devoid of primary antibody were incubated for 1 hour at RT with biotinylated anti-rat IgG
(Vector) diluted 1:75 in PBS or biotinylated anti-mouse 1gG (Vector) diluted 1:75'in PBS,
respectively. Sections were then reacted for one hr at RT with a horseradish peroxidase-
25 avidin—biotin—complex with kit components “A” and “B” diluted 1:75.in PBS (Vector Elite
Standard Kit, Vector Labs, Burlingame, CA.).
Sections were developed in 0.01% hydrogen peroxide, 0.05% 3, 3’
diaminobenzidine (DAB) at RT. Sections destined for incubation with the GFAP-, MAC-1-
AND MHC II-speciﬁé antibodies were pretreated with 0.6% hydrogen peroxide at RT to
30  block endogenous peroxidase then incubated overnight with the primary antibody at 4°C.
Sections reacted with the GFAP antibody were incubated for 1 hr at RT with biotinylated
anti-mouse IgG made in horse (Vector Laboratories; Vectastain Elite ABC Kit) diluted 1:200

with TBS. The sections were next reacted for one hr with an avidin-biotin-peroxidase
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Immurolabeled sections were mounted on glass slides (VWR, Superfrost
slides), air dried overnight, dipped in Propar (Anatech) and overlaid with coverslips using
10 Permount (Fisher) as the mounting medium. |
To counterstain AB plaques, a subset of the 'GFAP-positivc sections were
mounted on Superfrost slides and incubated in aqueous 1% Thioflavin S (Sigma) for 7 min
following immunohistochemical processing. Sections were then dehydrated and cleared in
Propar, then overlaid with coverslips mounted with Permount.
15
8. Image Analysis
A Videometric 150 Image Analysis System (Oncor, Inc., Gaithersburg, MD)
linked to a Nikon Microbhot—FX microscope through a'CCD video camera and a Sony
Trinitron monitor was used for éuantiﬁcation of thé iﬁmmoreaetive slides. The image of the
20  section was stored in a video buffer and a color-and saturation-based threshold was
determined to select and calculate the total pixel area occupied by the immunolﬁbeled
structures. For each section, the hippocampus was manually outlined and the total pixel area
occupied by the hippocampds was calculated. The percent amyloid burden was measured as:
(the fréction of the hippocampal area containing AP deposits immunoreactive with mAb
25  3D6) x 100, Similarly, the percent neuritic burden was measured as:'(the fraction of the
hippocampal area cohtaining dystrophic neurites reactive with monoclonal antibody 8ES)
%x100. The C-Imaging System (Compix, Inc., Cranberry Township, PA) operating the Simple
32 Software Application program was linked to a Nikon Microphot-FX microscope through
ari Optronics camera and used to quantitate the percentage of the retrospenial cortex occupied
30 by GFAP-positive astrocytes and MAC-1-and MHC II-positive microglia. The image of the
immunoreacted section was stored in a video buffer and a monochrome-based threshold was
determinéd to seléct and calculate the total pixel'area occupied by immunolabeled cells. For

each section, the retrosplenial cortex (RSC) was manually outlined and the total pixel area
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of RSC occupied by GFAP-reactive astrocytes) X 100. Similarly, percent microgliosis was
defined as: (the fraction of the RSC occupied by MAC-1- or MHC Il-reactive microglia) X
100. For all image analyses, six sections at the level of the dorsal hippocampus, each

5 separalted by consecutive 240 pm intervals, were quantitated for each animal. In all cases, the
treatment status of the animals was unknown to the observer.

Although the foregoing invention has been described in detail for puq;_c;ses of
clarity of understanding, it will be obvious that certain modifications may be practiced within
the scope of the appended claims. All publications and patent documents cited herein are

10 hereby incorporated by reference in their entirety for all purposes to the same extent as if
each were 50 individually denoted. |

From the foregoing it will be apparent that the invention provides fora
number of uses. For example, the invention provides for the use of any of the antibodies to
AB described above in the treatment, prophylaxis or diagﬁosis of amyloidogenic disease, or

15  in the manufacture of a medic.ament or diagnostic composition fér use in the same. Likewise,
the invention provides for the use of any of the epitopic fragments of AP described above for
_the treatment or prophylaxis of amyloidogenic disease or in the manufacture of a medicament

for use in the same. -
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1. A method of preventing or treating a disease associated with arﬁyloid
deposits of af} in the brain of a patient, comprising administering an effective dosage of an

5 antibody that binds to af to the patient.

2. The methdd of claim 1, wherein the disease is characterized by

cognitive impairment.

10 3. The method of claim 1, wherein the disease is Alzheimer’s disease.

4. The method of claim 1, wherein the disease is Down’s syndrome.
5. The method of claim 1, wherein the disease is mild cognitive

15  impairment.

. 6. The method of claim 1, wherein the antibody is of human isotype
IgGl.
20, 7. The method of any of the preceding claims, wherein the patient is
human.
8. The method of any of the preceding claims, wherein the antibody

specifically binds to an epitope within residues 1-10 of AB.
25 '
9. The method of any of claims 1-8, wherein the @tibody specifically
binds to an epitope within residues 1-6 of Ap.

10.  The method of any of claims 1-8, wherein the antibody specifically
30  binds to an epitope within residues 1-5 of Ap. '

11. The method of any of claims 1-8, wherein the antibody specifically
binds to an epitope within residues 1-7 of AB.
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5 13.  The method of any of claims 1-8, wherein the antibody specifically
binds to an epitope within residues 1-3 of AB.

' 14.  The method of any of claims 1-8, wherein the antibody specifically
binds to an epitope within residues 1-4 of A.

10
15.  The method of any of the preceding claims, wherein after
administration the antibody binds to an amyloid deposit in the patient and induces a clearing
response against the amyloid deposit.
15 . 16.  The method of claim 15, wherein the clearing response is an Fc
receptor mediated phagocytosis response.
17.  The method of claim 15 or 16, further comprising monitoring the
clearing response.
20

18.  The method of any of the breceding claims, wherein the antibody

specifically binds to an epitope comprising a free N-terminal residue of Ap.

19. . The method of any of the preceding claims, where in the antibody
25  binds'to an epitope within residues of 1-10 of AB wherein residue 1 and/or residue 7 of AP is

iso-aspartic acid.

20.  The method of any of the preceding claims, wherein the patient is
asymptomatic. '
30
21.  The method of any of the preceding claims, wherein the patient is
under 50.
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10 25.  The method of any of claims 1-23 wherein the antibody is a

humanized antibody.

26.  The method of any of claims 1-23, wherein the antibody is a chimeric
antibody.
15
27.  The rmethod of any of claims 1-23, wherein the antibody is a mouse

antibody.

28.  The method of any of the preceding claims, wherein the antibody is a
20  polyclonal antibody. '

29.  The method of any of claims 1-27, wherein the antibody is a

monoclonal antibody.
25 30.  The method of any of the preceding claims, further comprising
administering an effective dosage of at least one other antibody that binds to a different

epitope of Af.

31. - The method of claims 1-5 or claims 7-30, wherein the isotype of the
30 antibody is IgGl or IgG4.

32.  The method of any of claims 1-5 or 7-30, wherein the isotype of the
antibody is 1gG2 or IgG3. '
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T 33.  The method of any of claims 1-32, wherein the antibody comprises two

copies of the same pair of light and heavy chains.

5 : 34,  The method of any of claims 1-32, wherein the antibody is a bispecific
antibody comprising a first light and heavy chain pair that specifically binds to the epitope of
AP and a second light and heavy chain pair that specifically binds to an Fc reccptorgﬁ

microglial cells.

10 35.  The method of any of the preceding claims, wherein a chain of the

antibody is fused toa heterologous }Sbiypeptide.

' 36.  The method of any of the preceding claims, wherein the dosage of
antibody is at least 1 mg/kg body weight of the patient.
15

37.  The method of claim 36, wherein the dosage of antibody is atleast 10
mg/kg body weight of the patient. '

38. - The method of any of the preceding claims, wherein the antibody is

20  administered with a carrier as a pharmaceutical composition.

39.  The method of claims 1-24, 28 and 29-38, wherein the antibody is a

human antibody to AP prepared from B cells from a human immunized with an A peptide.

25 40. The.metho'd of claim 39, wherein the human immunized with Ap

peptide is the patient.

4]1.  The method of any of the preceding claims, wherein the antibody
specifically binds to A peptide without binding to full-length amyloid precursor protein
30 (APP). '
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15

46. The method of any of the precedlng claxms, wherein the antibody i is

administered in multiple dosages over a period of at least six months.

47.  The method of any of claims 1-45, wherein the antibody is

20  administered as a sustained release composition.

48. A method of ﬁrevent'mg or treating a disease associated \;vith amyloid
deposits of AP in the brain of a patient, cdmprising administering to the patient an effective
dosage of a polypeptide comprising an N-terminal segment of at least residues 1-5 of AB, the

25 - first residue of AP being the N-terminal residue of the polypep-tidc, wherein the polypeptide

is free of a C-terminal segment of AP.
49, The method of claim 48, wherein the disease is characterized by
cognitive impairment.
30

50. The method of claim 48, wherein the disease is Alzheimer’s diéease.

51.  The method of claim 48, wherein the disease is Down’s syndrome.
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81. A method of preventing or treating a disease associated with amyloid

deposits of AP in the brain of a patient, comprising administering to a patient an effective
dosage of an agent that induces an immunogenic response against an N-terminal segment of
AB, the segment beginning at residue 1-3 of AP and ending at residues 7-11 of AP without

30  inducing an immunogenic response against an epitope within residues 12-43 of AB43.

82.  The method of claim 81, wherein the disease is characterized by

cognitive impairment.
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15 88. A method of screening an antibody for activity in treating a disease
associated with amyloid deposits of AP in the brain of a patfcnt, comprising |
contacting the antibody with a polypeptide comprising at least five configuous
amino acids of an N-terminal scgrrllent of AP beginning at a residue between 1 and 3 of AB,
the polypeptide being free of a C-te‘rminal segment of AP,
20 and determining whether the antibody specifically binds to the polypeptide,
specific binding providing an indication that the antibody has activity in treating Alzheimer’s

disease.

89. The method of claim 88, wherein the disease is Alzheimer’s disease.
25 ' |
90. A method of screening an antibody for activity in clearing a biological
entity physically associated with an antigen, compfising
combining the antigen-associated biological entity, the antibody and
phagocytic cells bearing Fc receptors in a medium;
30 monitoring the amount of the antigen-associated biological entity remaining in
the medium, a reduction in amount of the antigen-associated biological entity indicating the

antibody has clearing activity against the antigen.
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91.  The method of claim 90, wherein the monitoring step monitors the

amount of the antigen remaining in the medium.

92.  The method of claim 90 or 91, wherein the combining comprises
adding antigen-associated biological entity to the medium, and contacting the medium with

the ﬁhagocytic cells bearing Fc receptors.

93.  The method of any of claims 90-92, wherein the antigen-associated

biological entity is provided as a tissue sample.

94.  The method of any of claims 90-93, wherein the antigen is the
biological entity. S

95.  The method of claim 94, wherein the tissue sample comprises an
amyloid deposit. . '

96.  The method of any of claims 93-95, wherein the tissue sample is from

the brain of an Alzheimer’s disease patient or a mammal having Alzheimer's pathology.
97. The method of any of claims 90-96, wherein the _antigeh is AB.

-98. The method of any of claims 90-97, wherein the phagocytic cells are
microglial cells. ' '

99.  The method of any of claims 93-95, wherein the tissue sample is
selected from the group consisting of a cancerous tissue sample, a virally infected tissue
sample, a tissue sample comprising inflammatory cells, a nonmalignant abnormal cell

growth, and a tissue sample comprising an abnormal extracellular matrix.

100. A method of detecting an amyloid deposit in a patient, comprising
administering to the patient an antibody that 'speciﬁcall_y binds to an epitope
within amino acids 1-10 of AB;

detecting presence of the antibody in the brain of the patient.
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' 101. The method of claim 100, wherein the antibody binds to an epitope
within residues 4-10 of Af.

102. The method of claim 100, wherein the antibody binds to an epitope
within residues 8-10 of AB.

103. The method of any of claims 100-102, wherein the antibody is
labelled.

104. The method of claim 103, wherein the antibody is labelled with a

paramagnetic label.

105. The method of claim 104, wherein the labeélled antibody is detected by

nuclear magnetic resonance.

106. The method of any of claims 100-105, wherein the antibody lacks

capacity to induce a clearance response on binding to an amyloid deposit in the patient.

"107. A diagnosﬁc kit, comprising

an antibody that specifically binds to an epitope with residues 1-10 of AB.
108. The kit of claim 107, further comprising labeling describing use of the

antibody for in vivo diagnosis or monitoring of a disease associated with amyloid deposits of

AP in the brain of a patient.

124



