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CROSS- REFERENCE TO RELATED APPLI CATI ONS This application derives priority
from USSN 60/ 067, 740, filed Decenmber 2, 1997, and USSN 60/ 080,970, filed
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di sease (AD) is a progressive disease resulting in senile denentia. See
general ly Sel koe, TINS 16, 403-409 (1993); Hardy et al., WO 92/1 3069;

Sel koe, J. Neuropathol. Exp. Neurol. 53, 438-447 (Z994); Duff et al.,
Nature 373, 476477 (1995); Ganes et al., Nature 373, 523 (1995). Broadly
speaki ng the di sease fBREVEINTION ANNByTREATMENDO# , which occurs in

old age (65 + years) and early onset, which devel ops well|l before the senile

period, i.e, between 35 andAlDYLQIPOGENIC\DISRASHE di sease, the

pat hol ogy is the sane but the abnormalities tend to be nore severe and

wi despread in cases beginning at an earlier age. The disease is
characterized by two types of lesions in the brain, senile plaques and
neurofibrillary tangles., Senileyﬁhﬁ ues are areas of disorganized neuropi

up to 150 ~Cm acr oss“HPER -BRFERE & RERNIED) AREBISHTIONS t he center
Vs b} _ebb_yI Prhﬁéoappmlﬂea@a@hy_aleii@feé?rﬁﬂm&}bffﬂ%alusfsw TWRE7, 740,

ur of i br, ry tangl es are jintrace [ deposits o u protein
consi sti Ag+ %ﬁﬁ%%ﬂ@ﬂt&%ﬁ@te@b& &E%J%Y ‘ggé%%'t%’é’r' " ﬁﬁ%m rs. 2 The
princi pahpeddslit AeSE ,ofwHilkd [xac ritesodsova Pt erd fyratt A(ih atheid- anyl oi d
pepti de. _Azi ti i.§.an. internal fragment of 39-43 am no acids of a
precurso?éﬁbggg?nfggk & gﬁﬁaﬂﬁg%necursor protein (APP). Several nmutations
within the 5 APP protein have been correlated wth the presence of

Al zgei mer' s di sease. See, e.g., AR rehyak: ture 349, 704) (1991)
(val'ine7l ~ to isol eucine); Chart?grhﬁhr%%nbéFLgﬁ. Nat ure 353, 844 ﬁ1991))

(val i ne~I ~ Thegiprenejon\uerifpsetinathe teichndeaisfiedds  efoipmupal gy~ ~
to phenykahankdaerindQ Mullan et al., Nature Genet. 1, 345 (1992) (a double
mut ati on changi ng | ysi ne595- net hi oni nesss to asparagi ness5 | euci ne59s)
Such nutations are thought to cause Al zheiner's di sease by increased or
altered processing of APP to Af3, EBNAKGROWND Y processing of APP to

i d f,1he.l f L AL3._15 (i.e., AQL-42 1-43).
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15 which occurs in old age (65 + years) and early onset, which
debelops well before the senile period, i.e, between 35 and 60
years. In both types of disease, the pathology is the same
but the abnormalities tend to be more severe and widespread in
cases beginning at an earlier age. The disease is

20 characterized by two types of lesions in the brain, senile
plaques and neurofibrillary tangles. Senile plagues are areas
of disorganized neuropil up to 150 um across with
extracellular amyloid deposits at the center visible by
microscopic analysis of sections of brain tissue.

25 Neurofibrillary tangles are intracellular deposits of tau
protein consisting of two filaments twisted about each other '
in pairs.



25 woul d be expected to generate a concentration of no nore than 2 pg/nm.
The normal concentration of Aa in human plasnma is typically in the range of
50-200 pg/m (Seubert et al., Na-ture 359, 325-327 (1992)). Because EP

526, 511" s proposed dosage would barely alter the | evel of endogenous
circulating A-3 and 30 because EP 526,51 does not recommend use of an
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I n one asE the 1 nvention provi met hods pr event| ng or treating a
di sease Ahahgirex' Fedlifpanfyl oiSfeod ti FIPtE £parl entNabuza #ePhods

entail i 06'4“;' N4 o2n )i Wﬁﬂﬁgpoﬂéeléoﬁgﬁb@%)a @ﬁEEhQ%rC@fm%%nfetOfalan
anyloid deposit _in the patient. Suc |nd,|.lgt| on can be active

adni ni st MEEHE® 8F3an Q%*ruﬂc?ggéﬁ b§CadhYRLEED dt %‘ﬁr@fﬁaﬁ-tantl body
or fin Schﬂ-\(e f’:‘tbd@mét X, d?7dv(qt9Mq ?(fvdatlmm@ﬂﬂl E@dﬁheh@’lﬁleﬁ@% eRtS t he

oid deposit is regat e ide a i Sease. is Al zhei mer's
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patient changdey 5@'ssdﬂws§seﬁxeentonine§%ﬁnazmd1mkagirté Patlieaati a8 )
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met hods, ¢ hBepAzsBeAL lqusapep 1Sta‘?{deci>9’! t %&“O&%Q% iddate @Mhances the

i mmune response to t €. In sone neth adj uvant s alum
In some AEEREEsPTrORE sEdng &t A|P§ WIOL JETIRE 36 6 T6TE SRE G50 AN &RI R Fri k9% ed

to the pabkRnhgi ss%‘é %é&ldgal Iraet 2logasitsal @rogkQ )i 9, THdsAdb U St Bshav t h
adj uvant, and at I O'ug jf adm ni ste-L red without adjuvant. In sone

met hods, 1PA&CEESe ti ta Ire PEFtIgULarly ftsy kNt + Yheé A~ pepti de
}52A~1égaﬁubatﬁ0§e elrinfzeds int h&z&e:ﬂ@'?ﬁﬂ&a&#ﬂd nistered i ndaggr egat eg
orm e tide is .admi.nist i ssoci at e
form In so {‘ﬁgﬁ %ghéz%hg}ipegf gogagngd%n&ﬁtg}a&éﬂl ve dose of a
nucl ei c homdopathdlcnglo@ragms dieast inharf mgmﬂialortodéqu VatigvdayherodoS The
| f f t ot
nucl ei c gal ggﬂ?%ﬂ@ QiR &Qe}g{s@%‘%ﬁ@.tshteﬁﬁeﬁ%o 'I\?\)m i nﬁ:ﬁaccie nltg] PAp ent to

produce the "actl agment er eof , e i nmune
responseabputsbmd isests wdt @d@§mat:h@\fmmcltélec uppied 1S mdmiaf sihdre flagadrigh

t hgsski ny,oQ Eal paaklhy e\et%da tBab%BexJa%esgﬂ%dﬁ%tem%u%ﬁ wwuﬁdfe agest 1S

identified by screening a brary o onpounds to identify a conpound
reacti ve2wPghmant i BoG é@%lACOWﬁ@té'@rﬁlmns&fr Py %ﬂﬁé“ﬁ‘!ﬁﬁ)(ﬂﬂlﬁf“&% t%he

patient E%hegmw e tHETYRR ke RO’ 2 0N poR. RISt tdie d1Muneat@sponse
's di recggg’ 325-327 (1992)). Because EP 526,511's proposed dosage
would barely alter the level of endogenous circulating Af and
30 because EP 526,511 does not recommend use of an adjuvant, it
seems implausible that any therapeutic benefit would result.
By contrast, the present invention is directed inter alia
to treatment of Alzheimer's and other amyloidogenic diseases
by administration of Af or other immunogen to a patient under
35 conditions that generate a beneficial immune response in the
patient. The invention thus fulfills a longstanding need for
therapeutic regimes for preventing or ameliorating the

neuropathology of Alzheimer's disease.



5 aggregated Aa peptide w thout being directed to dissociated Aa pepti de.
For exanple, the inmune response can conprise antibodies that bind to
aggregat ed AQ peptide w thout binding to dissociated AQ peptide. In sone
nmet hods, the immune response conprises T-cells that bind to AQ conpl exed
with MCHL 10 or MHCI1 on CD8 or CD4 celP’s. In other nethods, the inmune
response i s induced by qﬂgh@%@% i A i 3¥ o the patient. In
sonme net hods, the inmuné gg;?gﬁrﬁﬁﬁggﬁgg ?%ﬁ%ﬁ?ﬂg T-cells fromthe
patient, cofnachengspeetT- tkel snwenh isa pm@muﬁesnmﬁﬁhaﬂﬂubﬁ|prENentmwgch
the T-cefls, d, d t, The
therapeutb%c gégﬁ'?&llf%t dlljsc%a%% J%%a%ﬁ!sqg‘rée b alaf(%‘liklf f‘f’i?g in’a
|ntraderEﬁFF?ntsubé%K&newmﬂqﬁs|amﬂa¥ﬁxmnﬂunﬂqg annnmmum@ Iﬂsp¢m$@venously
In gone Lhads. st he i f Q%§P tyat to assess
thelrmu 20 resa%g%%f th%r?og%Qttg%%gllgAall es r%uctloen}?éc:f t he

i mmune rB3p4R3BE. ov@ructhl rilductid oa Gadin e ¢ e egibre re b oF t Tadt ot Lo £ han

doses of j hli@nagent or padsaRet Be' a@nlelist A8 I \ENtE PR BdHESSr an
pharnaceutlcal npositions conprising A~ and an excj pient suitable for

or al %ﬁEIlBthFaES@PéS ot dgdrdvatdveatiforrheTROGIRRGN i oIS ovi des
phar rracepatﬁ:ahceorrm@ tlawsloqarra@p&lsa@ al aeRHe RIfRTIAN pdt iquluaey an

nogepni ¢ Lesponse ,ag pati ent, _and a phar ceutl ally
a::nggpt ab{?f@ aéﬁﬁgaﬁﬁ an&&E’élg‘ﬁEh c%&é% :ong™ tsl?é“&g ng:l an
active fpagient 38 tlBgmpabmakicsomEncemmes irdttrgls, trtezeaq;aumt cpri ses

al um SItIO t he adj uvant conpr. se n 0|I-| ter
enulS|onuﬁ$%?55§g9§8ﬁﬁogltﬁgﬁs ?Hesﬂmeop % g?ﬁb AR Q%E%nponent of
a ponIatnhGEIpedyghwkoEadeocepmhﬁaeatntP@ps@epMMMmiqnytUQHe The
| nvent | o EHELREE 8" AYkASRoCOMBAS! 9% F3ERTR LSlAN A U A ACt| ve

r agnent 0 a conjugat ecu oo elivery of A~ to the
bl b2dst rahhebesaipapresensd dnogepﬁoﬁﬁﬂeQraﬁsﬁnﬁn@eVﬁé§@@ﬁSéQﬂmﬁrﬁﬁ Aa. For
exanpl e, xpBe Cofj BERES RENSALYCch paoduke 8l EBURAES RIS £act iRl NSt
A ~. In sone conp05|t|ons e conjugate 1s cholera toxin. In sone
conp05|tf%ﬁsA ?hél@éﬁjﬁgéﬂéeﬁ§ean i mmunogl obulin. In some conpositions, the

conj ugate lﬁoﬁtﬁﬁ@y@ﬁeﬁtdbﬂh;s@@ié@céoguflf@RMa§9Eré@maheyﬁ§gl- ge 15, 1341-3
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further provides fo he use of A(3, or an antibody thereto, in the
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Al zhei me nethod,in_a atle as n tippody 35
Speci 117 of FAERRE EnRERPR it (e RoPEbEEH o bR Bat B8R R BePHEY, PR v
widh an egedheiascdiver fragrdentint heveaf, oWhanhlbndycspechélcmmunEAQ peptide
0 the 118845, 88™! £u" LOL! DEcRURLERDAR!  Ehe! REALETR! MG sihe agent Ts.
administered through the skin, optionally via a patch. 1In

some methods, a therapeutic agent is identified by screening a



6 baseline amount of A~ peptide-specific antibody. A reduction or |ack of
significant difference between the anmount of Aa peptide-specific antibody
neasured after the treatnent conpared to the baseline anbunt of A~

pepti de-specific 5 antibody indicates a pegative treatnent outconme. In

ot her nmethods of assessing efficacy of ah Al zheiner's di sease treatnent
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Al zhei mer étgéﬁt?asemrsé&eé%@ewag' txh&hg\aﬁ&ﬂe' PegoBALLCRL iGAURELSEy

det ecti ng an 30 I NMune response e l1na sang from
pati ent. ¥eMRvHRT steee ks hbeem ‘tﬂh% Eéti@ﬁ?:lgobéﬁﬁglaaﬁhﬁs er'—'@dlénwagélnt

effectivend opdgende %&éﬁvg&txdfézsgsn?ﬁ shidtgesns, rapdiibe shavel-igkdt he
response %grn1nes the future treatnent regi me of the patient. 35 In other

met hods APASERITPEiFheabycotlanial thei reELieNEreat ment nethod in a

patient a vahee tﬁ@ra@j&ﬁwrﬁg&{ta:[&lwﬂcépﬁﬁlidﬁlﬁﬂété‘@e@e@faﬂﬁyl n tissue
sanple froma pati who has been.treated with an.agent etecm ned. The
P50 15 Bty IR AR Er caubPubeacelRtPe Lo diasb LA rived

froma pomw¢£nalﬁy(ﬁr[xﬂtfﬁ&emumelyenctngsamelmethaﬂsonthé patikneedsm
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val ue |n e pa ¢on Ué inarcates a
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reagent that specifi binds to antibodies to A~ or Which stinmul ates
prolifer #P%H rtﬁlee:@d%swa%ﬁ i Ve WVREANRA-.

In another aspect, the invention provides pharmaceutical

compositions comprising Af and an excipient suitable for oral

25 and other routes of administration. The invention also
provides pharmaceutical compositions comprising an agent
effective to induce an immunogenic response against Af in. a
patient, and a pharmaceutically acceptable adjuvant. In some
such compositions, the agent is Af or an active fragment

30 thereof. 1In some compositions, the adjuvant comprises alum.
In some compositions, the adjuvant comprises an oil-in-water
emulsion. In some compositions, the Af or active fragment is
a component of a polylactide polyglycolide copolymer (PLPG) or
other particle. The invention further provides compositions

35 comprising AfB or an active fragment linked to a conjugate
molecule that promotes delivery of AS to the bloodstream of a
patient and/or promotes an immune response against Af. For
example, the conjugate can serve to promote an immune response
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AB peptide-specific antibody measured after the treatment that
30 is significantly greater than the baseline amount of Af

peptide-specific antibody indicates a positive treatment
outcome.
In others methods of assessing efficacy of an Alzheimer's

treatment method in a patient, a baseline amount of antibody

35 specific for AP peptide in a tissue sample from a patient .
before treatment with an agent is determined. An amount of
antibody specific for AS peptide in the tissue sample from the °
subject after treatment with the agent is compared to the



9 percent sequence identity, preferably at |east 80 or 90 percent seguence
identity, nore preferably at |east 95 percent sequence identity or nore (e.
g., 99 percent sequence identity or higher). Preferably, residue positions
which are not 5 identical differ by conservative am no acid substitutions.
For sequence conparison, typically one s®quence acts as a reference
sequence, to which test seguences are conpared. \Wen using a sequence

conpar i sGRE8ERE t BRPURESPL 2AE PEPELERCEPSEdidACastAPEYnpUf FRESCE1ION
conput er ,oxsmtés@gt@ﬂcglgﬁsgf gbaﬁteaﬁ@e@@acéegéaaabﬁd chel aRgefassaEy agand

sequence allg:}or thm pro gmét ers are |Enat eg The se uence

conpari s@f ’g‘iﬁl?ﬂ’l t é‘ﬁ E Fihp Yeg‘etaﬁé‘rﬁ géREYSE ﬁeﬁESat@ Rtity for the
test sequssgesyed etat tke b@sémenéehmbenceoseqﬁepept1aase@eeﬁlfﬁhe desi gnat ed
progqr am par.al tgrs. %5 timal _ali nmsng;1 encgs f o= conparison can be
conduct ed—"m:elr%D Y piPehedt BEaf HS% 34y FSSF PESRMEh & Waterman, Adv.
Appl . Mat hIn204BEr( @ hpdsbyfi lees secsil gy \e f i qgroye rdf arg vl AHehnefr Needl enan
& Winsch, ,.J 4 970Q) sea y rret hod
of 'Poar SSH TR (PRI Rr looRaR 1 RcBhcL8fr T8 LERRsE8Y, ShObaBaRE

conput er |azmb¢¢ﬂ' esmﬂcaflonéonf ABhpeptabgohst der;e(:mﬁedBESTEmsuEASTA and

TFASTA | S i S Pac ef.l.C er Gou
575 Sei ereATig s AP0 8 CSRPHOE popli Rl en kAR oGRRCLE AnERRBUYD] O OUP:
Austbel e&p%qlflqsfgnpm)pemed@xaﬁpaetéssaﬁggamphm tram r:beslaat:asné f or

det erm n'éﬂc&ﬁ&&ﬂin%@é’?ﬂﬁ& hdeagkhy %dcéﬁgaeeaetél Fhbacbh¥Yrbs BRBUBEAST
al gorithm \/\/nél IS descrlbed in t schul Vol . Biol.

215: 403- £ A0 RRHtidet sRaF el i6r 2PELPERAHT ngKBLﬁB?uaﬁaP%é'é is publicly

avai | abl g éﬁﬁm@%ﬁsé@lfm' Qﬂ@ibaeycﬁehgﬁré@r aBteteghsotegythehor ghhtods
(http: //wwwn]%) ni % % ﬁ % defilult ﬁrogr? araneters can
be used tH-HEt ’0‘??19? 3 %E%ﬁ%ﬂ th ﬁp& BsBRANCEPL hBTIGHREUSF oftf zed par anet er s
canLsl so g titisdel spec i bt nanathddgedudihcasest hepBeASIPept pgatmenses as
defaul ts atBCSO\AordI ength (W of 3, an expectation (E) of 10, and the
BLOSUMB2 S orlnﬁeg matri x (see Heni koff & Heni koff, Proc. Natl. Aced. Sci.
USA 89, 1091% (cx989%) )methﬁSFO‘.pf pmmsesn@feﬁfmyWﬁgaxarﬁ.mmm s
SUbSt'tL”deE%&@nEQR%ﬁﬁH&t Ca0bafPRALNSEr ¥Bh Y1 RLOAEA6E UanBlBoayOUped
as follows: Gou dro echains): norleucrne, met, ala, val,
leu, ile; sm&%ﬁblm H rmpméeofsﬁ. FFESBFaeSB“‘EhaFng)fomc?sco%EFOlt hr;

Gopp |11 &ﬁ\ﬂ&&foﬁ' ﬂ§ &Q@éf‘rﬁlneasp adl Hnofsheugs| é{nébasa spéeiehai ﬂ&):

asn, gln, Q X é zl dHes i pfluencin hn orientation):
gly, pro; %‘gﬁb W %a?bﬁﬁ £cS echEPHs): etPﬁtlFaF g 8" Conservative
subst i t utddmsniswer ¥eg sahsagénti fascbapueed 881 bhe l8oatkds amothe e&ndf

cl ass. Nan-con ervatlv substifutions nsiitute,exchan g of one
of "t hese RYSEAER Yor L ERnRar LSk o: Ropacknel apift FE o agan S s FETRACe

i nvent i orberw=dyptlval dyosubso&nhBapeptpdeesphi§iogeansibbdy me@aagead is

ty al Iy, oyt . 502 i h Li
be:oin% subsjtaéin’t:L '11:??&#1 g %'J%(l)% F/qﬁ%é%é}rl&?ngg&ég?égnggag c%éré?%%é]ri\zgﬁkbuﬁ%
Sonet i nesef b axg@mtsdarepaclfeasanabbgdw@ndmpa}taada negatpvef @raaweat:

| east 90 Q¢ @‘g}Qéjt 95% w w purity. However, .using conventional protein
purifi catl on tec ni cl'ch 20 honogeneous pept| des of at |east 99% w w can
be obt ai ned.OtSacine Qﬁ%o‘?%d“%ﬁ@’éhngv@ﬂl%}hﬂ‘ﬂ?%ss nehPRa%sH A finity of at

| east 1065udfept {981 1d9% Moder 8T iA02 Mhiiehtll 8bﬁ1}{3?§s€r§é€8ét1h§naﬂ;05 M 1

are referred. The term "ant i body” i s usecd1 to i nclude mtact ti bodi es 25
and3 .nd.%@m¢¢%gﬁ%%p§neﬁeaaa%nsﬁybﬁcapp91 £r ABnBnB_TRARPEFE™WF FBR the i ntact

anti body paeiexdi ChIhhgdm@BéﬁcHeﬁ\b\iﬁdd&Wtﬁ@eﬁhﬁhénbl nei Bgihg an antigen.
Opti onal | ant i bodi es or bind In?ﬁ% gments t hereof , can be_chenmically

conj ugat PP BFeERPr 88s@Ees, © 56VBr bPeFhE2ki PR BER¥F pr ot eins. 30
App695, ARPzkéimands ABPseaseef ahd l‘:h&p&éi/ta\IEbﬁ the thepbASe dStermmded’0

am no aci Le i.due Igng Qol ége?_ti des eg gg g thg human APP gene. See
Kang et af e AFYFe 95 almest FEE7° BontaePe5!®  Nat ure 331, 525 (1988);
and3 i taguchln eftidr méthod=e GBIasseﬁsm@%ﬁf1@@@%ooﬁcanisAlt\zln¢llmerhé human
anyloid 3 o[ e S d ng to the
sequence %’fgéﬁégiéﬁ??gﬁlgéo#‘gr%1AE$3§'%%@SgcﬁggﬂgAgggngﬁ(}%BaE%&g% Al 342 "and
Aa43 ref eant bbady Aspepefpicdéoronfaprpigdaninotassder eamphesTop9a 1- 40,
1-41, 1- 43a@9gné'6ﬁo has been treated with an agent is determined. The



11 The term "epitope" or "antigenic determnant” refers to a site on an
antigen to which B and/or T cells respond. Hcell epitopes can be forned
both from contiguous ami no acids or noncontiguous am no acids juxtaposed by
tertiary folding of a 5 protein. Epitopesyforned from contiguous am no
acids are typically retained on exposure to denaturing solvents whereas

epi topes fesaled by E:@hb'a%'é\d Wwakdi B0 caherbyPiaaliky deebmaneld gabmeat W th
denat uri ng sol ients ep| tog\e tﬁ'}/cgl cally . includes at |east 3, and nore

usual |y, a2°P8 §F18nof° gPRG1EHt Sréépﬂéngnagﬁeéﬁpﬁéétéﬁé’t &), ©T
conf or mat i ﬂnee%inhﬁﬂ&mof sgm:ebmsnbﬁgA&anémbrcenfiQrsaatseoau@f teptirepement

| ude, f tall, d 2- I I
mgnet | ¢ rOSBRARDS. SEEBE o 4 VAMIE: OBaERBpBRAGSPEofbeOFe SEn SRERNOGE Fhe
Mol echil ar &botogy, véa!a:he ﬁﬁm@aeaa E pbbitise Edspﬂ:ﬁsélﬁ@G):reADlnehﬁdl es that

recogni ze th d assay
show ng the Zgﬁ?”ﬁn Eg§§ gﬁ?tg ﬂygf§$%$%§ d{%%§%$%g$ %gngﬁgther

ant i body tmﬁaf©amgeg ahE|gbnveTmeéthSrechnhzbltSntypmoailepnnobedeoh
about n ne gk o achg? Egrec%cgﬁhg b2ha8DOH! o131 f2aRELNpagRds, T gh: CRY 20
cells. at recognize 't opée can f|ed Invitro
assays t hatthBasakesanrp éﬁeﬁépéﬁdeﬂﬁ ErgeliérEEBGhlVasWééheA ned by
3H-thym di ne incorporation by primed T cells in response to an epitope
(Burke et al J. Inf. Dis. 170, 1110-19 (1994%%. b¥ antlgen dependent
kil1#fg 25 (cytotoxic T | PREEECPESCRIBAFONTPFqEHEFIGPRES]. | munol . 156,
3901-3910) orriy. cyiokmelﬁeﬁlgeﬁiw dhec# ef iy ed BN OOt £ERhsgtiic | Aiz@e”
response |s t he %ﬂ oprment of a beneficial hunoral (antibody nedi ated)
and/or a ce %?%I di ated by antigen-specific T cells or their 30

secretion prddigt 53 r esmphsed doweddrediragaiastippocambws d pEps i percenage

t t t t db
i ni o & oS ar el e e he ReHBEC 8RP: 2o 80138 ¥ FunERE R R RSER, P on
of ahbi bodylmu@ﬂ néelfi'nedl by. réaceivitarwithunker38pspseifscehhBi 3RE, by
the 35 t . O |
Q'ass 1| N o tEEnEhefObyPEBhEACE FRaL 0L  ca Y REERLANIOR thode ¥ 028, ©
and/ or CDean%JyY%%%x@é m@énp’seaqﬁ@drl@g@ms@emyomso Theovatuee-fonti on of

nmonocyt es, lﬁ@WP&Lﬁ‘élgeﬁlcélKarelghéﬁﬁl §®r@@v§oﬁ§‘ é?eagﬁ@ﬁiﬁ'éféuﬁm | Bhe
astrocyte m cr o‘g%#la%l , eosinophils, or er corrponents of 1nnate

i munity. OF ePRCedF QYRIPT n‘iﬁh‘ﬁb?%@?%a\c ¢ BpHRR ¥anlfe
det ez oni necbbyt:lmodiéerﬁbuelﬂoﬁssays (CD4* T cells) or CTL 5 (cytotoxic T

| ynphocyt e) yS. (see Burke [ Ti, upr The rel t|ve
contributi on?lglaﬁ rré\?ea o c%’ﬁt%oa?hyr e]%gg%&ee %chaé“ppk% bt ectiVe or

t her apeut |men¢éremgefoﬁnthmmnege@f ctlne tielpipsd:amgall shegity sepepied|py

i solating 4 c m asuring
10° b ot ectTie SrPTher Aent Lo FLe A e O LT S A o ¢
agent" or hyma nbBRnepeeitapanhd BES| m@@tm1m¢@}’o@m%@¢l¢%@b‘6ﬁse
agai pgt it a e Qf@é £004 unct i on
W t h@gn ad?ﬁ/%%g&a%g%ﬁgé%grH‘Qﬁak&ag})pﬁénu%f eotl #%?gr}%o a

pol ynuc| ectg¢fel PR - coﬁb@e&téau@\ftfrp%om%}‘dvealu%tmw%re Nefpeyn for the

pol ynucl eANIES2 2 £e SO8B! §PBSp CaRAEhd PHS PE ASAR €4 VESH ©F ol THFOUE] M The
ound that when adméu stered in copjuncti n W th

"adjuvant"” refers tf ﬁ conP
an anti ger! AN N9 0L PFNERHER rEESPYNRI t B HER &8% i h, Me a‘?ﬂh‘é?‘l
adm ni st ercefl talh@n@ld@?sbﬂ@iogener ate an i mmune response to the antigen.

Ad] t t : b I h d
ymoRBeyt e 1 G theni} S SAT R SR DATOf e RSAAS P SHIe s SHRRERt | M o of

.magr ophageser@énddige t of _m:?eaareantéf i tloe L&bﬁti&%ﬂr@@ﬁomtdsmumdmby an

ects that_se |ve i ther ctic eraetl t

E)lusjagnggaqhgiaa% E%) PHY icgéh’gaigg%%lrrbb%d 3 Tt %e%%ﬁd‘ggg%l?s oF

Aa. One nﬂimmirmm@demrquannnmtlwe A@mlsutt@r%ssilstseﬁvmag@malyéds of

peptide in & 159 'SQ% :‘f) sThen'iSS % %é‘% %Qi‘u{hc?f'vi&;u&fnﬁ{,bél‘ged
0 es. a

to renove any nons e particu greg a mxture o

oli ga)&ers are whirewn t berpedohpr treagment mleounrel@lnd o!g@dh@m gyoupricdlaeent

bonds. .ﬁﬁ&lb?@édoﬁ nﬁ&P?Qént&? !F‘?é ng" one or nore recited el enent s
i ca

may |ncIu enenty not specl y recited. For exanple, a
conposi tion that conprises A~i peptide



13 enconpasses both an isolated A~ peptide and Aa peptide as a conponent of
a | arger pol ypeptide seauence. DETAILED DESCRIPTION I. General 5 The

i nvention provides pharmaceutical conpositions and net hods for prophylactic
and therapeutic treatnent of diseases chaiact erized by accunul ati on of

anyl oi d deposits. Anyloid deposits conprise a peptide aggregated to an

i nsol uble ma T ture of the peptide varies in dif e i seases but
in 10 nost c§§1§s rﬁehg&i S é“ﬁ»ﬁ»{g %‘%‘l ?%t%ﬁt§ﬁ§eg %&E'?é g iﬁ‘& Y31 ns
with Congmrmmm&tldihsxeaslesacham@etef |eeghbyda§¢b0bd denasizt ©dmuaimang

Al zhei mer seasge ( oth | ate,an rly._o In both di seases, the
anyl oi d de%oisj%’te@o‘rﬁbrf[)%s g %ép{‘?ﬂe:i?e ﬁ@@ X \%ﬁ CH accumul ates in the
brain of affé&titeed 615 iKidietdihmlof Hxatipbdys nésponeeotbeANElﬂgéases

char agt er 'frﬁ'rf{x Q{Q’ér‘?' d 'Pf@é’?étgr@r any! degﬁbﬁtetﬁﬁr lebey Jicel andic
syndr one, and s on I'TOorm enceph ies, 1ncl i ng mad
cow di seas\éal‘G%quIf e¢1m @aﬁk@bﬂ%ll%ehlseea@h%pogprapl e, and mnk spongiform

encephal opat Iy o seg; Vi RO Alage %ély@énofNE’HéOQbP{:icZ 695- 700
(1997); Smits et aI eterinary Quarterl 105 (1997); Nathanson et

al., Am PWER¥P wrden 450 RED- ggnd (&@b”?% tll‘ﬁétB@pE“FGés form ng the

aggregates i rjihese: dl?ﬁ.ﬁﬁrﬂ:@t&:aadﬁresei andigfs 6FStREthBukitligGokagha
9 fo et }dsand 25 prion protelﬁpforathe

| i ght chal ectlvey the first thr

ot hetQ. b ’*‘Ff?éi N4 7907 HreR et l§1Ff'sease Ther apeuti c agents

for use |n ttfetgpr esent thﬁﬂdmdmdumamnmwﬂs r&f pone epagaenst oAQthe

pepti de. nts i nclude 30 A~ peptide_itself _and vari sth r eof )

anal ogs an’f]eetrﬁ?ﬁﬁqf% - jf cﬁr%e@bt?%uqﬁ%\c? ?%dﬁ%téraﬁﬁf‘ﬁlﬁrégs?gg %t

ant i bodi esANW%—tpne@ateﬁa m el anti bodies or T-cells reactive with A~

peptide. |ndygty on f e.Aas a nogen
B ArddROUNG d RIS AP RAELLY CoRSsiEn 286} T

is admnlstere to 1'ndu cellTs reacti In a
pat i &bt , oﬁr%s%m/é%atsr%feeﬂ afiRPe¥ Herrels exnPRfstseabedhdtowesel f bi nds

to Aa in RedAent . 14 Aa, al so known as ~-anyl oid peptlde or A4 peptide
(see US 4,666 829 GI enner & glfgﬁ rf-‘sl ochem Bi ophé/ Z20, _1131
(1984)), is & ‘Geptide GiOtF- R Sa it S D R §% - iy %?%E?-ﬁatot of

CormonenéI mdm@@tmsrsrf@fpi@ﬂtm wfcd\ :Zrhﬁuﬂfr‘ﬁeba ®itdhsrAser APPi s .

gener at e rocessin . a larger protein APP, t enzynes, ternmed ~
and y secrcg%/%g& 6% ‘tg%fﬁ%’s)?eéﬂ%%%ﬁo‘,prﬂ%ﬁé(?%%)&aﬂﬁgm nutations in APP
assozdat ed vat:Jg AI zthaal meimysl odids dageicacdr o xiomt e twas hdesetminédabyr ~

secr et ase, AL SYEPLSs IPSLMATddcl 8! B-05 X LERL g ¢ he

site of y- %ECI’ ase Cl eav t’s roces PoOsSI tions
670/ 671 arfoprokierntwnunizén witke tdte a’k&mma@e cbeauggée5| 2BisShePBaved

that the Wéiatémsmw% AR Pé/nétfﬁem%ggge%tastﬁmebga\(m@z -42)

reacti ons whi ch i's formed so as to i ncrea anpunt 15 of

42/ 43 am rﬁ‘i‘daeztl‘alff%ﬁ' nf 241 240 )geand el PRG- Fecatpd GANSHAl BFeperty that it
can $gx and aglg vate bedrEasy Grﬁalarﬁrtct@éﬁserd@t %@éﬂ@@taﬁﬁﬁbw?sfofn

SHERM e ok Crty i

with Freund's adjuvant. -

Fig. 14: Geometric mean titers of AB-specific antibody for
groups of guinea pigs immunized with AN1792, or a

30 palmitoylated derivative thereof, combined with various

adjuvants.

Fig: 15: Af levels in the cortex of 12-month old PDAPP
mice treated with AN1792 or AN1528 with different adjuvants.

DEFINITIONS
35 The term "substantial identity" means that two peptide
sequences, when optimally aligned, such as by the programs GAP
or BESTFIT using default gap weights, share at least 65



20 activation of B cells. In addition, C3bi breaks down further and then
binds to CR2 on Bcells in a T cell dependent nmanner |eading to a 10,000
increase in activation of these cells. This nechani sm causes A~ to generate
an immune response in excess of that of ofher antigens. 2S The therapeutic
agent used in the clainmed nethods can be any of the naturally occurring

forns of Awdad deqwdd-Paidbaukey! Ypi:QEeBHHBy’\ 40T IBadt . £0,0A380 A40,
Aadl , A342 or A43). C'1'he sequences of these ng e and their Iatl onshl p

to the APPSHSRr SHHAUFRCe | +98RFAERd BY¥RI B rdly % a%'é pe*ﬁ:ﬂ@ 20,
155- 158 (%@end@m@@@@m? of@ﬁéré%etbe seauseESent sequence identity

H2N- Asp- Al a- Ph A S d d Val - H

G Ly LS B, ph st B BRI ept oal dof , PeerE e 1Rich Jare 198 11 ey
Leu- et - Valde@ti-ddly - d&afférhl byleeri\d;arﬁtl% #daiho i asab#BOcutides. from
Aad42 by th f t ly f th
ooy el bl Rt etiod amdi Aidods SN e Redi iR A Yad 1M 1 1€
resi due rEfeatertdee @qumaustoT\hmcheta@E:use@uagmﬁ T edmprbedan active
fragnent g e@ﬁ%é%ptf {@ﬁyﬁ@é émgfp;bg %ﬁ% 1 G0t al dise %&@é@@fem@t

tec on

i nduces a simlar ve or t apeutic ne r'esponse
adm ni st r AEWENIE D SUATBIRDSE | mncrno@emr&pw@gnesu@qwm | godrd/inates

sequence @irealddSaplatded 16 ndOefEa2P, COHM | S8Q S‘ﬂ%@ﬂ% ?5295%3 58,

nat ural peptide. I'mmunogeni c, fragnents i ncl ude Aril -
17-28, 25P2FameLens ms@es@gnﬁ%@mn%eﬁw%w QR F2A0 Rt goRFthns

are pref erhea ldalmw@é hewls . pdrad RgSsedednele pddilits, Ak sfieciesstand

i nduced vari ants. (Asgal !_inl caI lé’ di ffﬁr fromnaturally occ%;grl ng
pept i des VIR Y% i onst RO T RFEESPGR rI R SSIC TotaFSht Y L he
substit ut mgn@tzd&g&dg&mr@a@inyammmt at | east 80 or 90% sequence

aci 45 of 15 SBALMERaABR R of W AR AR Rkt R Y P
unnat ur al C@mdﬁmta&ﬁ,dﬁege, DY Xtk sideal thorolcow r&ignmdzzhm A @nll'ahn &10

acids, | agiiG Rfvd rlqgme ‘2 @ﬁb | yut homol
e-N, N, N-tri rret hyI SI ney WP 4 ‘oh erlene Oml\?— a%ges'fyl serine,
yl

acet Si ne, 0s
N-f or nyl n@tlm%”rﬁ‘l% gt b 19t h‘%/%? Ipman %"ﬁ%ﬁ% JsiMrl. Biol.

cv- N- et hylganiani (7 Fr At ife adkh A6 £8S SaY RS- 1%6F Qtfé”t&ibcf Y waphydmetic
or therapeut| C eerI cac |n tra sgem& ani mal rmdel s as deﬁ { Eged bel ow.

A-32Y ¢t , anyt oi $oyefi T Y can be
synt lk31e5| E%n@ﬂtﬁﬁﬁﬂzﬁbdﬂh&ﬁ;ﬁlml tt Fhei Syd t e St ise arlmrﬂnnmwt(Cﬁ)mr ession, or
can be o J r tura JAut.omati ¢ pept nt he r e
CONMET Ci ah%am f?%%%?%dsn gifb%ﬁ'?’esrcscpn%kg’e SRS s‘é"-’d")let vaft
Bi osystem?ad"ﬂageer Gértet idEal Cdnpuier Remgmbi FTEN S abeprass Shon cb'mdltiepn.n 30
bacteri a, ch Xo) Y. c I

P &Ad 1 ﬁ@ﬁecdﬁ? s&&l 4y nga rog‘i al.,

Pr ocedures fdr recanbi na expression are descr
Mol €6ul ar sORsiding: Areatmranwiy Marakdolitis Hirt mseﬁdlqﬂbl'sd far | 1989)

Some for f t i Lon
Sone. Lo MastieAhRp e e et bl GO TR ded e\héees:.gnllaﬁrﬂy

rnia Peptlde Reseéi
Inc . Napds GRe BW@&&R%t%em@%nsbSl%w@q Ade R iJd t8ed! t hat
't ncl ;Jﬂe, fap.: m?hwmﬁal amﬂ&mﬁmFoieu@gml ve sicrfwaa:ret tﬁUr mﬁw:mrﬂgs t
oget her ot her, am no, ac or exa epti e present as
eact APBLANH AR IIeSs ikl 1Y YL Lalcle ARERETC 0 ELIGRAN ¢ hat
begizts at déilﬁé‘i‘ twﬁﬂm&&fhnﬁélb@ﬂctmm&mmto the end of APP. Such
pol ypept i n, he 5 screened f hyI cth rt r ti acy in
ani mal 2\ s/}éﬁ’g"é’r cﬁ%’d 'EJST‘UR’A}%’I% QA3 :?%%8&% o\%ﬁ%r&agment
or ot _her palnaedd e can be wad o tpeetbrm tatsascsmcgteenba‘ cucmp(arleﬁqn,as an
amyl of d PeR IS0l b o208 S Ehd QLI T AR AIRNTS RIS Ll Ude
acid sequences, the BLASTP program uses as defaults a
35 wordlength (W) of 3, an expectation (E) of 10, and the
BLOSUM62 scoring matrix (see Henikoff & Henikoff, Proc. Natl.

Acad. Sci. USA 89, 10915 (1989))




10 of nononeric inmunogenic agents. In a further variation, an imunogenic
peptide, such as A(3, can be presented as a viral or bacterial vaccine. A
nucl ei ¢ acid encodi ng the i mmunogenic peptide is incorporated into a genone
or episonme of the virus or bacteria. Optjpnally, the 15 nucleic acid is
incorporated in such a manner that the inmunogenic peptide is expressed as

a secreted DFQ£ebﬁﬁgbs§§ 8rf B3haR i pPLALE Qd@d&"dﬁld%féﬂﬁ%ﬁféﬁ%ﬁéﬁé“é&n of a
virus or a transnenbrane protein of "a Pacteria so that the peptide iIs

di spl ayedSOURPEYES 1¥E B PONCANFSEIY At Veuc RN Bl dhorrel 9TPpRed as
nonpat hogeBlLeoRE : at Gedupt &d.(h§diropddb W URTHAGI 0L atlorDyvhé Use, Hdk
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35 Gene therapy vectors or naked DNA can be delivered in vivo by
admnistration to an individual patient, typically by systemc

adm nistration (e. g., intravenous, intraperitoneal, nasal, gastric,
intradermal ) intranuscul ar, subdermal, or 22 intracranial infusion) or
topi cal application (see e.g., US 5,399,&26). DNA can al so be adm ni stered
using a g j B p cadi n_i nogen
is precipﬁ%ﬁ%e %%%%gt eégur a%%ggégﬁgcégsggéfgag %géaﬁﬁbgggggd%hgsngu

m cropr o] ekeNpPerent eoficzel @raeedrolvynentideckeauescer expandi ng hel i um gas,
and penetrate tissues to a depth of several cell layers. For exanple, The
Accel Tt' 1 CGene Delivery Device manufactured by Agacetus, Inc. Mddleton W
is suitable. Alternatively, nakEETBNAEPaPEﬁégéPF&@HUQh skin into 10 the

bl ood stream siémdyady spotting the DNA onto skin with chem cal or
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Phol e, AT Fep TR S e SurioLiPaite RErattEREY Do taieisn s,
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oy sl in S T @T0 begin treatment anitil & patient
reaches 40, 50, 60 or 70. Treatnent typically entails multiple dosages over
a period ch. Therapeutic Agents
1. Alzheimer's Disease
Therapeutic agents for use in the present invention induce
an immune response against Af peptide. These agents include
30 AfB peptide itself and variants thereof, analogs and mimetics
of Af peptide that induce and/or crossreact with antibodies to
AB peptide, and antibodies or T-cells reactive with AfS
peptide. Induction of an immune response can be active as
when an immunogen is administered to induce antibodies or T- .
35 cells reactive with Af in a patient, or passive, as when an
antibody is administered that itself binds to Af in patient.



1S tinme. Treatnent can be nonitored by assaying anti body, or activated
T-cell or B-cell responses to the therapeutic agent (e.g., AQ peptide) over
time. If the response falls, a booster dosage is indicated. In the case of
potential Down's syndronme patients, treajgent can begin antenatally by 20
adm ni stering therapeutic agent to the nother or shortly after birth. |V
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descri bed conditi,ons 5 \é%ry dependi .ng upon rra/(;y different factors,

i ncl udi ngPRBRSASSINTadM APst ARE SRS A &WE T HpRRE ATFHDALSIER ERF the
patient, shethef Bheepaictark icdcavame .or Ian iniy@lievwidedhaedilgat i ons

adm ni sterega and whet herhﬁ?rﬁgt ment .S prophylactic or HE rapeutic.

Usual |y, TRE2FAPPENEANSSAARUAHTEES Rt T oot ThSs dEds, SRVEH cow
di sease, rheecpabnenbycahikd apndshicamedammalas suc s e dowilie. arlowst ment
dosages nged it rat .optd m Safet nd.efficacy. The anount of
i mrggogensgeﬁégdgﬁé%3mﬁ§f'ﬁgr tag %u&é’?tmzﬁs" %ﬁ(sag%g%rﬁ%r‘ﬁes ‘ered, wi th higher
dosages bei &S rbgsi thd unushel 1prapsenyetbhtadfucant fixhendnegnt vatean

| munogeny e é@H‘FE'iE'agaébgnaEQ@%'a%s cb 1%§FErt°@a%cE%e 0 ~g, per patient
and nore usually Trom 5-500 ~g per_injectron for human adm nistration.
Qccasi onaPRYE1GUARGhel tabdadsf to- Slgy apel ulhisatiedy ite (& Tyl |y
a]po_ut_ 10{aggocﬁthbnlggciQitépgg Eb?.?;@fifn%r £@AGAC g‘e{?.i 9&lddihg He ti tm ng
0 jections can vary significantly frqomonce a,day, once a year, to
onc 8a de%ﬁaé?’a%ﬁogn§’¥g?vgﬁﬁ]§y t BB 38435405 Gﬁqlnﬁfﬁ@%éna%i%ﬁhetrhe
d?sage [ Sagdeathl blﬁagsltcgbaat 'gemB g@dlusual lay 'Igrcﬁa.tlerdetﬁm/ et ln@/nrm:é i ent
i f adjuvant _i.s_al so adni.ni.stere and 25 greater .than 10.u ti.ent an
usual 1y grSAREPE: Rn 188" BODpARrERE Hen 1n BCERYaRAaTD P s g L ARy pi cal
regi men cBhésstechbindsmi pausezaBfotnof gehewad ebynbdosiume ivgspctnisensirat 6
weekly in s er..regioen i.st.s of an i mruni zation foll owed by
boost er |%j§é%t§%oﬁ£A?%g éﬁdggbg?roﬁﬁﬁggj?étsl'at er. Another reginmen entails an
i nj 88ti on evBRy therapeuhicfagentfused| iur nhei ¢dejmegonsthpdpnFast Péns can

be on an_éﬁ?egﬁl@hebﬁﬁkﬁﬁéilyngEEﬁEQQnQyfBQﬂEtBEiﬁ@ YeptiENe drRSponse. For
passi ve inmuni zation with an”anti body, "t he dos ge r%%es from about 0.0001
to 1' 00 ndRKGicHABTHYr Ehgshamep fowwst disess ﬁ% Ry Ohe M4de BEdR? W& ght .

Doses forppug)ei cTRel deqBAEEAENGFI E‘Bi'é@@gg@@t'iaégeahHOIE\h@b.QUtrel%tﬁ@rMiib g,
100 ng to_100,ng, 1 ~g to 10 ng, or, .30- 300 ~g BNA per patEe t . Doses 25
for infectPobBevPFRI PYEEREFCTVArG AASHEIB2E68, DYr FAGrel Bfr FOTIYHEE dose.
Agents foalipdwgngg2an iBBUNSsr €3pONsEe cabrbexadmiel, sh@ued by paeent eral ,
topical, intravenous, oral, subcutaneous,
sequence:
H,N-Asp-Ala-Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Glu-Val-His-His-
Gln-Lys-Leu-Val-Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-
Ala-TIle-Ile-Gly-Leu-Met-Val-Gly-Gly-vVal-Val-IIe-Ala-OH.

35 AB41, AB40 and AB39 differ from AB42 by the omission of Ala,
Ala-Ile, and Ala-Ile-Val respectively from the C-terminal end.
AB43 differs from AB42 by the presence of a threonine residue



5 intraperitoneal, intranasal or intranmuscular neans for prophylactic

and/ or therapeutic treatnent. The nost typical route of admnistration is
subcut aneous al t hough ot hers can be equally effective. The next npbst conmon
is intranmuscul ar injection. This type qt injection is nost typically
performed 10 in the armor |eg nuscles. Intravenous injections as well as

| ntraper LLopgal cLPLERLLONS LN RRELELLALs J DLLACr Al Al & ddtgader mal
injections are also effectiveé in gene SPaLi iNg mmine response n somne

met hods, aagemesfaaemenFeQEednaﬂpecpEya|na@uaa@aﬂﬁtpﬂpﬂldasduﬁ:mhere
deposits C e t he ol 1y be
adntnlstgggggiﬁé an ggghﬁgn &F@% g?ﬁg?gg gnfé“%%gklgﬂe tﬁeéggﬂgartly

ef fecti vbh FﬁaPFBE%ﬁenﬂmeﬂeaﬁﬁﬁépﬁéseﬁpcagm§EA§érﬂtGQHu§Qxix?WmanAlzhe|ner s

andsDownIgm&dBgeane, fkﬁg\?«f@hﬁ% ewhehdlsieaa%ts 2@ REFHHe IJE e 1Al 3,
agents of the I nvention can, al sO dmni s tergd i'n conjunction wth ot her

agents that® rnEPea§e2Ba§§§§é98Pthéma§8n?§l§F Ko ﬁvéﬁﬂ?@ﬁ-a@ﬁ@§§dﬁh

bl ood- br anmiuhegenee. rragmaageniacagaat s5ekst he- snve_ntllzon 1352eh ay-peptides,
red_in conbination with, an ant |ety of

0 uvant £504R LS ISBAaRA S5rBPnar FRSNPRRSALEEM Fhe Ao narTisskaRatd £ i |

an i munzgrasponsefePreticinedond] neahbdsaugnral.otlse mrailjudtes lad le@dponse to

Wt i f ti h t hat
S0 01T ecrPERstY AR, A AUS=ROVARSPRER | BERRER MR L BTN ARESM ne ucte
alum 3 Det@ratyyavedunvhoghpsphddgs &tpodeActMRLYews postBi2R2302bifren(S21
t | : illaj
Saponar %%’Bf?ﬁ‘égt ?‘Sgét’g%ﬁ%"f‘ﬁ@%ﬂ%ﬁbimﬁ??’éiﬁggéég"ﬁs“%?."?'%r Exfpealiyy tlale
Vacci ne E¥Bight FheleaBtinBP andoAfusaavengpr b8eRtLsds wibdnwarrugadewnan,
Pl enum P}B@ﬁ&.dé\y : 1§81'§33 aH§lB§EeE§.sB|0:.néthéz éﬂﬁhtu%heema%ww% ake oil

i n_water %flons such as squal ene, or peanut oil), optionally in
cokbi natmi%l ACiAREnet NogrsEi herminal antRCadChBRoph&SBRBEGF Pipid A

(see Stowhgaelral . ambhoEaetdsJaré/b&I,a33§su55c9éu(:éa9a}ramoAaetiaer /dj uvant
is CpG ( ternativel can be coupled to

rid AQ
an adj uva ¥$f Tlﬁaa Fés'alFbeﬁeﬁ?fée %epgégﬁxgprngnecaa be prepared by
coupl i ngcpaboxygrueandte; otNeKN, Niprisethybtysyneo thN-bceeybipadnef, A~ as
descrlb a n [ munol . 159,
1383- 139 %ﬁé@@??gét%hé BN Q&é f%%gf é a& ﬁgrﬁgi gi%gltipantlally change
théoconf@?ﬁhYlbhsbidﬁaesoSahdeouYIE%tn@hewnﬁtmebhwiaxglnheelnnune response
thereto. ngéﬂéﬁ@ésaﬁénaﬁﬁlégg‘Eéﬁtﬁéegcf%eﬁeEOPBPn g§l§cEB€réPeUt'C

conpositionwth an active agent or can be admnis separately, hefore,
concurre'nlt“F’;‘/aW‘t“Ftho‘FfEWéFYaHﬂt Bransgenba animad tﬂﬁeeaﬁeaﬁ. geggenbeda
preferredatdass of adjuvants i's aluntnuntsalts (alun) 15 such as al um num
hydr oxi de, um nu osphat e, alunlnunt ul f ate. dj uvants can.be used
o Ehor i O O 1 MDA S TP R Lt SOUEREC BeRprags
3-DFP, &4, b@céyneheslﬁéanﬂOQali@ pna@@ peptsdsushnakeptbygtut amc acid
or polyl |n Anot her_class o S i,s_0il-iinzwater | si on

f or mul at C ﬁb%%%%taﬁfaﬁﬁﬁ?§°%an°5 ggew??%ab?eanFﬁSthSEﬁegﬂgpeC|flc
|nnunostsmwte¢sng H@Ecmatsucpe951®mrsyqth@eptedesate gofmmercially-.

N-acet yl (t
N-acetylgﬂégﬁ%$%%y#? - any %#éﬁ%#?%e %%0$I§%P&pplIEd Biosystems,
N-acet yl hes ey Cityl aﬂql;ﬁpmla Recombinant expression can be in

';‘Qg{ E;?lg&ma#ef%éM?_l gt €32 £1 81l PRLALL OVl nsDe0! ¥C81 Q- 3byHamryphagphoryl ox
Nacetylg?%%%%ntn?¥°¢ﬁ@%é@§lﬁ%?ah?¢°mb¥ma¥$|%%@¥ﬁsﬁlﬂpaare deparibedxhy

propyl ansghgp£&HiP- 8PPy 1 t heyarkdgidd-, cpénpzt_tflembﬁgbetaeb Menual |
componen Q. l-in-water emulsions 30 inc a) M-59 0/14835%,

cont ai ni %1% S8 RuabEpes . o508 Fveen: 8b98%hd OS‘B‘WSEEH‘“SS (foﬁ BREFE

cont ai ni fge VAL $OUSvANDEPL & @émMPcPﬂtg‘r Otérut; af eﬂmeﬁteaﬁubapet@eq particles
usagg a mcrofluidizer such as,  Model %L Eofluldlzer gﬁ grofIU|g|cs

MESTORBY » SHEC - c oRUBIHY RS 1095 }BNH2498RREER BBSCRYS
pl ur oni caht ockega potyner L121, and thr- NDP either mcrofluidized into a

subm cron | s1 on OI vortexed {0 gener article size enulsion,
and (c) Ri ﬁﬂ‘# RS (%@gl e ﬁﬁﬂ%’g VPERF1ien, ER 27
containingc?&&equﬁbenexaﬁp2&©Tanemﬁ8ﬂenaﬁdepnecbtveDEEagaeheroalanalbgwal
conmponents fromthe group consisting of nonophosphorylipid A (ML),

trehal ose dinycolate (TDM, and cell wall skeleton (CA5), preferably MPL +
CW5 ( Det ox~).



5 Anot her class of preferred adjuvants is saponin adjuvants, such as
Stimulon~ (QS21, Aquila, Wrcester, MA) or particles generated therefrom
such as | SCOVs (i mrunostinul ati ng conpl exes) and | SCOVATRI X. O her

adj uvants include Conplete Freund s Adj u dsant (CFA) and I nconpl ete Freund' s
Adj uvant 10 (I FA). O her adjuvants include cytokl nes, such as interl eukins
(IL-1, ILe fnd, ! y r e | Qny oS )

t unor necr%%?s ac‘%%&l?l RIEE% %ﬁﬁg ] &\(;Cg'rﬁ%nca? Jgéd‘lﬂl sterﬁeglsvé% an

i MunogenP@sPHESENg| eswnrpésutt PER, PoOLEAm o a'ctirﬁemmm eeheeg ot e, such as
Concurrenéhé5cy‘165' gbg@&ﬁ& RfEkNaiald o Afnd he-LdumiAgeTos I ApTuagen and

adj uvant can be suppli sane vial or can be packaged
in separ a"E‘én‘E/’r%L‘F%Saﬁ@ ﬁhﬁeénéepér &PFse. SWW@@%%@E U&Rhtbar e

typisall YS@ﬁ‘@é‘ﬁQ@dféS\Hﬁr@ h9melctlladbeattlﬂ&a¢ d ¢ edeckd derapeitingl

appl i cation en, a e pack ed separ at el t he
pggk:agl nl;’“??%i%a?w FbH@a Pﬁgf’?"u]c'ltj:/g’ﬁs‘“?je érpﬁ %g'usaece/}ﬁ‘?e choi ce

of an adj f,wagmezatﬂdéﬁroﬁﬁéfl pbl@@epmdﬁeoea&h%étaahniniswﬁed him vacci ne
cont ai ni

% t he. ad%%vg the route of adm.ni,s c%ratl on )t he dasi ng schedul e,
the ef fi CRES L2t Flivaht et or 2EnEM8WISHEL PIRT I N &%ciHht ed, and, in
humans, alphscabseedi fathy aChephpklue iadjadeats |aslsmeLrtdﬂa1dd1axm1Ltemers
app ved ro le for nistration by pertinent regulatory
bodigs Faefr %é%%%‘?%lg(g Pef’%eaﬁgﬁ%ﬁg‘@sdj uvant is not suitable for human
adni ni strat ilon.a AurghePlvaniaQson, aee 30mpnefernied peppiidenalsigh &woA8r
nore diff C e rr tions
:‘?'\Se fﬂfﬁfﬂ&g g0 vHéEgl?%ggE%%%ﬁ%Xraﬁl od eyl iRa

i ncl ude a um w umwth @s21 and
MPL t ogetdeid sBeedingcehpl PBURPEEAICS PEPRIAR :csar%wnmt@gmaw&%ta al .

Advanced d¥udmdedi Vepy sy ewsti%Z vl%%sl%f% 3adr98)) . qticnally, ithe

conbj nation th any of alum and MPL and all conbi natl ns thereof.

Agehts of PiFeeIHvRREE ohs a%ecerpeﬁa%ﬁ% As B8 2a MFHRET
conposi tlnmﬁuw@:ﬁiélﬁep@ﬂdacmsvepr}erseaauusc a sErrRgen p:dot%m adrdaz a

vari ety of her_phar paceutjca bI e co nent See Rem ngton's
Phar naceu‘%‘l‘%’a?n R %‘h%{en(‘ﬁ{:h guﬁ/ﬁfﬂ? B % ¥ Bdstol; e
Pennsyl vama:;srﬂfaﬁiﬁ):)ana'l"preteiﬁrbédaf bam;de;ien@ mhadﬁe:hmmntedem@e of 5
adm ni str th c.aprgL n 0

i ncl ude, %aﬁcg one{/%P‘g%%%rrﬁ | on égl Pegae %a%n%?eﬁe%ﬁgggcept abl e,
non2@ oxi doe areNRAthogenit uent sttemu@hedr e d@fullrt@dﬂ@s wighisgsednedmdsnl y used
to formulgig, N‘f‘ﬁﬂ? ﬁvcabaeem Eh&“%o@v@r o MRlp Qf5 BN ak0

adm ni strati uent Is se ected so as not to affect t he b| |.ogi cal
activity Himineoewnhei PeRptdfe ERaHPFAS 6f HBVh i§ mastiswad iy suiteddnat er

physi ol ogrﬁ@ia;pét@@p&]aagezbeéfsnee sabuuee Ble@&qrde% SO IRl cdmpblimsle;

solution,_,and Hank's solution,_ ln ad f}:_ harmaceutlcald ﬁglosmlon
or 15 formﬁ%t?%rf‘%y“%‘F%%sF’ﬁ&F‘ﬁdEaHFhér S&&F‘rll Do A Eh A o STORESXI ¢
nong&er apmmiltar:hwllmmogﬁnbﬁtshebeh:the&&san@etm ldsk enimdmieseof $fne
reagents su tacb for |strat ion to _aninals, uch Cl‘%rrpla é(e Freund S
adj uvant &P u??/p?c%’r‘f‘ir Fﬁc%ﬂ%ﬂe REEEPESSit i feor uren “U

Phar macewéptl desnmod i prons:Lnanfatmmngnﬁl—pdealt@rdgesheelwqamab@memd
TRGT ODL SFdk o5, PUED: REc 1 OLRLDS .  BOLYSRTE ALdEha:AY WAL BEhdSIonal
pol ygl ycol it aci and ners (su atex unctiTon |ze epharose
agar ose, 2rtibddtes wodAfheri pkber poyymddogeaiin@eptiides SANE156 &
Cop%yrrenf? e@Nd $oh da721 298" 8481 B3aL BUCRIRE Ll i%ch Gnd '9@91%%%%)
Add| tiona these carrrers can tunction as i1 nmunostimul ati n a%ents
(i.e., ao@rmvmm)e Feeppasenter ak dgsienEssemtiisnd, Taguiitcsl agy t{ n®&nti on
can be a%ﬂ@é»&bﬁfds Seht fﬁ&abhsﬂeaageasof P 1% | AitHcAN 6¥n 3R.gYspensi on of
t he substance in physi ol ogical Ty acceptabl e di luent with a pharnaceuti cal
carrier wh¥th- can be a sterile liquid such as water oils, saline, glycerol,

or ethanol . rAgidn 011?61Lélmélélx<bf'ﬁé%ﬁ&%téﬂceﬁhe%u@Bm@&u\fﬁbt cag aelso be

Canthe prECERROFS EORPBAFEFBRLLEYE hooPOATROR b TR ARG

conposi tlpﬁ@d@é@dtﬂeﬁemeﬁypeypebeum cefpdRindsv egeitaldan ey swrwmzced

origin, for exa peanut _Ol soybean,oil, and eral oil. |In general,
g|ygo|s Sggh agngngy -step fasklo y %uch compoun sr}nc ude 9

polypeptides, beta-turn mimetics, polysaccharides,



propyl ene gl ycol or polyethylene glycol are preferred liquid carriers,
particularly for injectable solutions. Typically, conpositions are prepared
as injectables, either as liquid solutions or suspensions; solid forns
suitable for 5 solution in, or suspensi in, liquid vehicles prior to
injection can also be prepared. The preparation also can be enulsified or

encansul idebhol RSB AoOhRHLST OpPBEL LG SAATHEN 8PoRBLMEAChEdhasic

pol ygl ycal 1 de;, Sgol’ymer or en ance avant I scussed
above (se@OTRAYRAS, P-ém;@cmlc1goqn59un@z99b¢nandlman@sneﬁdv@rl@@@namg:

Dol 1 ver y IReyb¥e: e e37419c (4997 4na TDE180€RL BaREcLDL S LAYER! [ on can be

admnistered in th depot injection or inplant preparation which
can be fo?cpmphwaorhaéuéhbaaﬁaﬁﬁe@f aBheocpaparpda SaBt RRnEGNSErPELSst Hye

rel egse ofnd héh@&&é&es%ﬂgﬁééiiénhbﬁérfég' tEonpl mé@hBH' akkergbadi iabl e for

ot her node f administration i ul monary

f or nul at |%€1§Y“‘%’6pp‘6@| ?5/?—%@08an@lg%}’rﬁﬂ§dew¢r&?3gﬁﬁ?%at Cohy "“g g

S|Upp0|S| tmnmr%1W¢rwoa9@/caos1 ;erﬁhamhudpeliprwctxaﬁwtsssopognfal kyl ene

gl ycol s I ycC, su ies can rom m xt ures
Qontai ni AR 0SS LA R o1 fReR BRovh i et S0P P5akE8, bYr of er abl y
1fVQe O afefem*mnd:atf@:.ﬂsalncpunﬂpoms) pi enpeptsdehlﬁlsrahaeencent atab peades
nni t ara sQdi_um ri

et {81 s nstied iy, EhRbe au B ERT b EhaAEE" hle SR bR ERERY 1S or m of
sol uti ons9lAL8PBMsi ons, tablets, pills, capsules, sustained rel ease

"formul atio ;M% :.%8{5 %
preferably rzt?% 0 |c§1% |é2§aﬁ%érz ‘%‘%ﬁeé} cegsc’u L|h’yné?$t I’aé.il"]é; ernafélhv
i nt r ader rRFTRNEY F9T %p*%a:%# Ja%wbu*s@e?%@r@hnh%m tbléemccapéa%én B9 blnd

co- adm nid rﬂ&%@ieér@ra%h&*ﬂe§h%%ﬁ tPXkRowh €etBxi Ehedideri yati ves
or subunl thereof or other simlar bacterial toxins éSee enn et al.

Nat 7 e Y5 1°% %’98?‘5‘}’1%%%'?% RERETOPS carf De HEATRYRd bYLhiRhg the 35
CO”polnen'ffcﬁéer@s ngadt Upe pér@@rme@me%@By@m:mnedeba eheni cal . |
crossl i nki ressi.on.as_a fusion protein ernative . Lransder ma
et ver y MOPEoSED! SREHAT S A8 0F o PAEh SV LAY A PR oP P iR ( Paul
et al., HEoupdunds 3Ddémmididd 126, s8R 1s@dedrddHe tﬁean Burgher 8nathesd

Bi ophys. 0l1- h NOS Lavention
provi des ﬂ% %gégjft% %%if?éd@ezﬁg%tnjﬁ%/?\%i\% r%gs%ér)ése%@%l ﬁé‘lﬂﬁﬁgg%étgl gé in a
pati@nt A feF elghey oamokoas@mq eot i z@mx%mml%ea@eltm enet hods

are partiguh{ yndISEf WefO cdPNid Wd el SOURSE-& i dé L TRPEs DELAY have
adm nistered to a patient, The methods can_be used_to_nonitor both

t her apeutheenh RERFRATCDIWESHAD RAREL dntFnhtd HRPATFBrhSh 2827 cPEr eat nent
on asyrmt;ﬁméﬁnéwtwniést &tme reidofife efiedi bodid £ NAAY achasehnas val ue
of an inmune re nse in t| ent hefore adm njstering a dosage. of agent,
and corrpaﬁarrhgtl?srf? %??’F%@ We RSP W?F’r’rﬁ:rﬁé"# ?b%"?%ge‘éﬂ‘ér gféﬁ?ﬁ%nt A
sigmgficaim drearispseid |are:.malgsr gateriidpwded Scd e twb@idasmxgim dfsease,
experinental . error | at asur ement f the ressed as
one stanc?asrdidse?ﬁ:akf?(g p@?ﬁ Eﬁgamr%a% %ﬁ%ﬁ ?’rejfﬁagwl n' va ]ge of the

i mune r @mmba,sngxm sb@xpmg ta VEL T maiamaxm it m déseribedapy - Games

adnmi ni st rat i aﬂnt of ‘Iﬁﬁ has. mﬁ,g:g Lo AHEBNLRG A 30 & AMUBS such

response). r I'nune response does not change_ significantly,

or decr e@egiesciidrd it MeQenlngie |l cohe iGS i FAu4RE and gisbaal et
pati@nts é&”der.ﬁ@ié}%@r‘zﬁq' tdql (cy)se Hadf&Hientem i, anpAGENI NAEES.

expected to show an i ncrease in i mmne response Wwith SUCCESSI ve dosages,

whi ch 25 ASRht Ty F8actes 133 TatleldP 2 Adkl il lst (SHYEFh IR Y 2BKTES QRneral |y

conti nuegwWhi | grdhe NIFLNEAFLIPONEE, I FsA "4 Sasijuh - Y380 nnﬁ@ﬂo{) the
plateau is an indicator that the adm nistered of treatnent can

di scont i RRXFRAL ?@Fuc%]d i Ny or FITRAENCRIBY I n otkerS#Bt hods, a
control Vltteding apprdiRa @i 1t ARt iRl Gt i i aMmmpenesponsh i s

det nlned for a contro pul atj on. P aII the |nd|V|du |s in the
con ’%QW%# rfg(?' EMERET ‘iﬁl Aocf %Y val ues of
[ mrrune ra&nﬂmng\ B0 padd satiledd etbaaedn ni st erl ng a ‘
Therapeutic agents of the invention also include antibodies
that specifically bind to AB. Such antibodies can be



35 therapeutic agent are then conpared with the control value. A
significant increase relative to the control value (e. g., greater than one
standard deviation fromthe nmean) signals a 31 positive treatnent

outconme. A lack of significant increase a decrease signals a negative
treatment outcone. Admi nistration of agent is generally continued while the

| mune | GApeEoh 1| BET 883 L8T0hEhAl | nk0 CHEIOda YA Usind S betore,

attainment of a plateau refative to control values in an indicator that the

adni ni st riReohi b¥altgataehhecagoregditedofiomuat Al retitheut | hirdirgetor

frequencychd na D H6¢ 1 BEROESrm@ CABIEOL KRl Wi d IERIE, respoRse fe.g., a
mean and standard deviation) iIs deternined froma cont’ol

21 17 ZO popul ati on of
i ndi vi dudl sSSP RESE EREBr YdRBOK e RIMEHNI Nt the kﬂggﬁﬁﬂﬁ%ﬂa&ﬁ'ﬁ- antPWhose
i mupe resRalses BeyYR Rbghegdedd AndedR@RIR iR dd RNt . Measpreshved dies
of 1 nmune ées or}ie in a gatient are G g&gred with the control value. If the
nmeasur ed $eVE R TRIRARFPRAF pga,],ofangilg €Santd g di et A5 {3 £ npre -
Ei han on_eksédaamiaasfrﬁbrlﬂwheai bp) Eegmekheptent Ei.@i_mu‘a‘x_’ﬁ{cz_lieag ttlﬂﬁb’:l'l[)arfﬁml' alanidie |
i sconti : t.he | eve n_a patient i.s significant ow the ro
val ue, cdfitind a%?ﬁ‘iﬁ)‘gt %‘at‘?Bﬁ'o Edé’ﬁf)lief' rléﬁﬁcéliﬁt%/lfyt 4 eﬁé:%the
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33 These #&imites piestfibatadn nsihyahBobrobthAad? apgiicidie dep tiiden sge anc

m ce ove&gﬁpreﬁiéqg APP with a nmutation at position 717 (APP~l ~V~F) that

pr edi spos e t e%ﬁﬁ%FOp Al zhei mer ~sl i ke neur opat hol ogy. Production and
char act er i sHursmrofort esearbl red cag PIAGPias ceani Beddseighed ktpn BawesIgG, al .,
Nat ur e, a. e i oal I heir .het erozygot e .for begin.t.a.deposit
AQ at si X nt%ﬁﬁﬁ%ggggg?%%gngygF PHPEen éngﬁg &13053)@ et’hg'y%ék‘%ilﬁgt

| eveb s ofIg&L defasidi t i DpG2gandalght . t oAfthabodées canAbehexperessedi sease.
PDAPP m 1 0] . W\ r d e 4 or
phosphat & BT o el Sar ey Fag- Faghh gy, 68 RERTkRRe, 2k 1

abi | ity t¥°RakRk® keavvodheisnse hightpriadépstopssFeb,AFab' F4aR')pet ABds 1.

Source ofpM G B rd inFDAPELAehenngeBbai EeMhewRli e WehE andoTliyndi vi ded
into the fol] ow ng, : 10 mce to, be |ngected wi th 57aggregafed A~4z

_ r oups ( .
(one m4&?“4??r%ﬁﬁﬁ%%%eSdﬂ?%énFoaﬁé LipkedeBhRPuEhPRSERAF®¥aNt or PBS, and
(1gAyPa)ﬁi m‘2 ectP qdaeCr@@ie_nmist 'é&@céﬁ@@rw% im] @E%?ﬁré\é?ﬂtsﬁéﬁﬁbtégzhg\ég protein
. 2., Preparation o nmunog_ens Preparati Qn of _aggrega ~4z. tWO
W11 gr arR O GRom LS of PRy PUBS ERCAL| BEDKEA9- 1 2§ CRas anBas: v AacEALE. 9
m dwalt far fez243) bmchacu‘gvamd ﬂ?_qabnﬁadﬁﬁ ngeﬁtigm bﬂloeXﬁPBSSé_ﬁ@ 8 Mmﬁmomexeg
and allo 0 4 ncubate overnight 37.C .unde ich condi tions_the peptide
200r coat ckadthy? WAl Fad SBLERY, Al s 4RGFLPULER: £RDE, E5ioeh rBEBh
until theelektlirte i njleetréby. ag. eRPpepacanpdaxofs| ipevedonrs the sygrbace
agg{ egat L r u epnrl sLE 1: 1w eund' s
adj%gantQ%%é%§¥fﬁggﬂgﬁﬁg. o u%gnﬁ?ézoggu?ééﬁgﬁgfon??%%ﬁgﬁzgpbﬁéﬁtg&
i muni zatWigh ghe |esdkel bina becesesspresifheasiveashbyuatedf aprAlA6gERei n

I nconpl etgeduiind’ ssadlj povgdtsbhF&Y al.7 vweeksailwgi1addi thaeak deses in IFA
were given at nonthly jntervals, The subsequent |nnun|zat|gns wer e dong at

mont hl y i &S RPTeS SO -an HHPpaLash| LLt PBRIIRBr 62BeFifidragly be use

i ntraperidonesdivadd .qpd . T28ePBS.i nj ections followed the same schedul e and

mce wer-a injected with a 1:1 mx of PBS/ Adjuvant at 400 ~1 per nouse, or
500 ~1 of PBS per nouse. SAP injections |ikew se foll owed the sane schedul e
usi g a dose.of Other-@imEaseg ection. 4. Titration_ of Muse Bl eeds. Tissue

P epar oL o1 7. i Ol SAORETh b1, MOVEHFAL BBoate 253 e
therapeutic agents for treatment of other amyloidogenic
diseases. 1In general, the agents noted above for use in
treatment of Alzheimer's disease can also be used for

25 treatment early onset Alzheimer's disease associated with
Down's syndrome. In mad cow disease, prion peptide, active
fragments, and analogs, and antibodies to prion peptide are
used in place of AfS peptide, active fragments, analogs and
antibodies to Af peptide in treatment of Alzheimer's disease.

30 In treatment of multiple myeloma, IgG light chain and analogs
and antibodies thereto are used, and so forth in other

diseases.

3. Carrier Proteins
Some agents for inducing an immune response contain the

35 appropriate epitope for inducing an immune response against
amyloid deposits but are too small to be immunogenic. In this
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Immunogenic peptides can also be expressed as fusion
proteins with carriers. The immunogenic peptide can be linked
35 at the amino terminus, the carboxyl terminus, or internally to
the carrier. Optionally, multiple repeats of the immunogenic

peptide can be present in the fusion protein.
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systemic administration (e.g., intravenous, intraperitoneal, ‘
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5 anyl oid plaque formation, we nonitored the effects of this treatnment on
t he devel opnent of neuritic dystrophy. Astrocytes and mcroglia are
non-neuronal cells that respond to and reflect the degree of neuronal
injury. GFAPpositive astrocytes and MHC 4l - positive nmicroglia are commonly
10 observed in AD, and their activation increases with the severity of the
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42 and ventral cortices, as well as arrested or possibly reversed
deposition in the RSC. The profound effects of ANL792 treatnent on
devel opi ng cortical anyloid burden |n the PDAPP mice are further 5
denonstrated by the 18-nonth group, ? had been treated for seven
nont hs. A near conpl ete absence of cort anyl oi d was found in the
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100 mg, 1 pg to 10 mg, or 30-300 pug DNA per patient. Doses ‘



25 , (a) Cortical Levels In untreated PDAPP mice, the nedian |evel of total
A(3.in the cortex at 12 nonths was 1,600 ng/g, which increased to 8, 700
ng/ g by 15 nonths (Table 2). At 18 nonths the value was 22,000 ng/g, an

i ncrease of over 10-fold during the tlﬁ% 30 course of the experinent.
PBS-treated animals had 8,600 ng/g total 5aa at 15 mont hs which increased to
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AgeTot al eﬂﬂﬁedmzre( Nl o e a e nfl 2 f ratﬂ'y)laiddg&i.o)dﬂééaseo 1Inltf)l®e case
e e R R
20 occur in the 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
25 sometimes administered in combination with an adjuvant. A
variety of adjuvants can be used in combination with a
peptide, such as Af, to elicit an immune response. Preferred
adjuvants augment the intrinsic response to an immunogen
without causing conformational changes in the immunogen that
30 affect the qualitative form of the response. Preferred
adjuvants include alum, 3 De-O-acylated monophosphoryl lipid A
(MPL) (see GB 2220211). QS21 is a triterpene glycoside or
saponin isolated from the bark of the Quillaja Saponaria
Molina tree found in South America (see Kensil et al., in
35 Vaccine Design: The Subunit and Ajuvant Approach (eds. Powell
& Newman, Plenum Press, NY, 1995); US Patent No. 5,057,540).
Other adjuvants are oil in water emulsions (such as squalene
or peanut o0il), optionally in combination with immune



* p =0.0105 ** p = p.0022 10 15 20 (c) Cerebellar Levels In I2-nonth
untreated PDAPP mi ce, the nedian cerebellar level of total A(3 was 15 ng/g
(Table 4). At 15 nonths, this median increased to 28 ng/g and by 18 nonths
had risen to 35 ng/g. PBS-t r eat ed anlnaI% di spl ayed nedi an total Aa val ues
of 21 ng/g at 15 nDnths and 43 ng/ g at nmont hs. AN1792-treated ani mals
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Antibody Reegti&@fine (thr-MDP), N-acetyl-normuramyl-L-alanyl-D-
isoglutamine (nor-MDP), N-acetylmuramyl-L-alanyl-D-

25 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) theramide™), or other
bacterial cell wall components. Oil-in-water emulsions

30 include (a) MFS9 (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
(Microfluidics, Newton MA), (b) SAF, containing 10% Squalane,

35 0.4% Tween 80, 5% pluronic-blocked polymer L121, and thr-MDP,
either microfluidized into a submicron emulsion or vortexed to
generate a larger particle size emulsion, and (c) Ribi™
adjuvant system (RAS), (Ribi Immunochem, Hamilton, MT)



As descri bed above, el even-nonth old, heterozygous PDAPP m ce (N=24)
received a series of 5 inmmunizations of 100 ~g of AN1792 enulsified with
Freund's adjuvant and admi nistered intraperitoneally at weeks 0, 2, 4, 8,
and 12, and a sixth 30 imuni zation with PBS al one (no Freund' s adjuvant)
at week 16. As a negative control, a paeallel set of 24 age-nmatched
transgeni c mce received i nmuni zati ons of PBS enulsified with the sane
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renoved fram ne AN1792-i muni zed and .12 PBS-. ni nth old PDAPP
Hee g 0¥ o (VR TR, A O ﬁéé%&fﬂ%ﬁ%‘zw and
culturedch@rlﬁdedaa|Uhdﬂ&pqumﬁnﬂupplﬁcd&¥5h ALX immukeiflrl gndéver se order
pr i n) t n r ) r esponses
R obi 2CTST e B8] ER{as e o A A PO RS MR iRt L PoE

ani mal s pinellivdgsatiow timatdgon skor mmn@éwem Aeor ADheixhaineiof with
cqual | eyl Sddfuvihd NERIAN AN IO blu I Alls k11l dbRate Panel).

There ,, was no response to the A40-1reverse protein. Cel from,K6 48

control YRCFAHNE FWRGRININGS AR AW WRRtof &hfe Touts afel%fkﬂl(rﬁﬁtrafowmomr
Panel ) - €heCaivdity FrhEELSUHS eHEidHSy Sdﬂdshéfua/gdmt AR Yhe

B SR I it AW o T I R N
neur opat h@ldégit@&ilecfwjgﬁ&ﬂm ﬁ&e:rfégeihaﬂDAﬂé Basge dpmioved rominiszati ons with
LTS, epg b ol S il sl an g i i e dpapm 4
t her apeubiodilesnef iFoxn mxﬂmpke%%ﬂampﬁeuﬁ FARund’'s adjuvant is not
suitable for human administration. Alum, MPL and QS21 are
30 preferred. Optionally, two or more different adjuvants can be
used simultaneously. Preferred combinations include alum with
MPL, alum with QS21, MPL with QS21, and alum, QS21 and MPL
together. Also, Incomplete Freund's ajuvant can be used
(Chang et al., Advanced Drug Delivery Reviews 32, 173-186
35 (1998)), optionally in combination with any of alum, QS21, and
MPL and all combinations thereof.
Agents of the invention are often administered as
pharmaceutical compositions comprising an active therapeutic



V. Screen of AQ Fragnments 100 PDAPP mice age 9-11 nonths are inmuni zed
with 9 different regions of APP and Aa to determ ne which epitopes 15
convey the response. The 9 different inmmunogens and one control are
injected i.p. as described above. The i%yunogens i ncl ude four human A~
pepti de conjugates 1-12, 13-28, 32-42, -Qi all coupled to sheep anti-nouse
lgG via a_¢ ine Link; _an _APP _nolypepti as 592-695, a at ed human Aa
1- 40, andagé%gggrléﬁat’e&“%uﬁaﬁa 33}?# O%%t?ra &%dﬁceéd‘tr%‘%{éﬁfy Aad?.

Aggr egat edcaéptaid ePESmponentad &= RuEmigigtonlen Fhaemareu tisesll p8cience

t reat ment P aTit ar, L L:Qr % 1 i zed at
the end of S hogths SPuFEbIRa N RID I B, Selip ey,

t oxi col og}980¢ .defTaenpredepoed Ionrodepends dvhttdis din: ended/btdirisofl .

Prepar ati ; n r rat :Qf I : epiy X n A~
pept o caamapirERardan Sl PRUAHeTAS PERILEAL AR Do o 1O
each conj 688t édspoiskdudeandepesdiag §o) ther £oxmpatdemnydesinndng t hrough

an artifi ShﬁEmﬁ%éh%ii'&‘élqgg%@cfe?xttamee‘a_nlé%pf‘tidéﬁdliia'lgcitefl% GBS e 1y,
reagent sulfo-EMCS. The pep |deeg§r|vat|ve were synthesized wth the

fol I owi ngWRERR Br&nPES iRECH 25 YEEHCES R Yedsed i ARt of the 35
inss_rfj edd@h_&&@t?_&éut@.l&iaduﬁ:o?j@fisﬁ@iiﬁﬁts?(foﬁ'y alm_figﬁfﬂ idy'dgg}éna?he :19 tA(313- 28
pept.i de derivative also ha .gl yci ne resi.dues added priaor to

Do Byl BOPITHSETEp 408 e (e PHIFERreds REAECEREEM A b ThaasorEvC
COOH A/ 31thepbpbildeibHl- BAEERCtGOOE ThA~icdhbidRAapdpin.de Examples of such
NH2- C- am angi ¢ aci d- A (I?H - pti _

Ac- NH HH&E%EEEEBV&IQK%@E%&%N%F & pa e}/égr%> ;ifo %3‘ C%@u ﬁhﬁ)ﬁsgp hraetaec tbluofnf,ezieedn

of sheep aalinepuBénpe®'eJackswdonsnuderREsesecsolasdica,omness Haws' i al yzed
overni ght sé@ﬁﬁ:ﬁ% 10 IE'V%%%Eght,’OEWee Bp'éfrf-n%rcfug*i'c%-l5 -cojrr%oglec idrplopzed

anti body wasS then concentratéed to_a volume o m."using _an Am con

Centl5i pr eforugéation mgysalse- Encdudr e&hgal eprrdedspr @AIMUAN R UCc @i ni de~

(Mol ecul apoRebRAEES nCRAthe¥aP 30! ¥od ihhudBE ek cdekami28G MR @ing Art)-fol d
nol ar excess of sul fo-EMCS was added dropwi sé with stirring to the 15 sheep

anti - nousélk8G aHAYENEH  t FEMEoFBRFER tRaS UdtAPLEd Irgr 28T AdH HEasHAR tt¢h i n

The activahgflasBeepuant bsMouapled® Wasupdn sl had udrashtbuifee moax dyasiged 1oy
passage over fiIEnatio colum (Pierce Presto Columm, obtained
|

a.1Q nL gel .
from Pi er &BcéHQF‘rgcéPsg%‘aﬁFll BPECed % RGP YRFKaP04 5 nM EDTA, pH 6.5. 20
Ant i2eody conPhammagefit acal oosmpodbnionhs edabyahbsolhahudeafla2g@, nsiowdye
pool ed an 0 o] o] p i ly i 1.4
o per on a5 ePRAtEsh nacFERETRLLALE Rk QRIREELRTRS Y o1 Honatii il
pepti de waelspilsstlivedcids20palyeflycoliw Repds apd gopolymers Heustc@st i on
25 of the 3 [ r [ ) ir [ vedrd thed ML of
DMSO and %éggﬁdFﬁﬁfggg%gqgéggLs%?P%EF%g gggﬁsﬁﬁ%Poﬁbég¥§Eg¥e'The pgbtide
sol uti onsldkré . cROAYREHEE BBLNO ACLGF. adMingt 8gisheopodnTerfouddd

rocked at aggeegheaeer( aheheakobid BEoplbesr egu ﬂi%@@oﬁ@@i) ygabRRlivdichally,

concentratg to a 30 final vaolume,of |ess than 10Q usi ng an Am cqn

Cent ri pr epNE§BeCaRALIEREN CARaFYREH 1P Rs tMPRROEE 1B REI NS AFERTE tiHe Syuf f er

and renovadfjueanpepti de. The conjugates were passed through 0.22 ~._-pore
guot ed

and stored (ToscREsERtabes aSRsAiRetabhol: FHPRERSODr ChRe RSN N3aReS o e

det er mi nebeusdngntibeeBEd psotimijecaabidy (Bsegee 6lficea salsk iwint lwxrhorse | gG

fori%he suspension of the substance in a physiologically acceptable
diluent with a pharmaceutical carrier which can be a sterile
liquid such as water oils, saline, glycerol, or ethanol.
Additionally, auxiliary substances, such as wetting or
emulsifying agents, surfactants, pH buffering substances and

35 the like can be present in compbsitions. Other components of

pharmaceutical compositions are those of petroleum, animal,
vegetable, or synthetic origin, for example, peanut oil,
soybean oil, and mineral oil. In general, glycols such as



50 standard curve. Conjugation was docunented by the nol ecul ar wei ght

i ncrease of the conjugated peptides relative to that of the activated sheep
anti-nouse 1gG The Aa 1-5 sheep antinouse conjugate was a pool of two
conjugations, the rest were 5 froma S|ég;e preparation. 2. Prebaration of
aggreQat ed AQ peptides Human 1-40 (AN15 California Peptides Inc., Lot
MEO541), human_ 1-42 ANl 92; Callfornla Peptides Inc., Lots MEQ339 an
ME0439) , Raﬁaarlf@esg YAt [QGaERLY2ERY 1e88 1910190 PHiRERES AT mtt Ut
MEO02138) pelatrtrde"rsvyelparftrmnlastlg»olf@bi lirAed faild o uehstss i on of each set
of |nject|on fro é ophi | omders t hat had been stor%gtﬂFS|ccat

220C" For ¢ nT¥PLRRbOYe COMBORY S PiRapEr B RERE 2 as St 45 St ST zed

wat er andashélqunﬁummhuricm@rtaxsdsp@nymmﬂsﬁesaiﬂdﬂﬁﬁrm&ﬂquluablﬁrﬁdﬁ

ol on ngion. N1 ol ubl e at
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phosphat eingECEisn was: heo @@d@de@arwwlchTmmlﬂreﬁﬁMﬁﬁidnxﬁ&SQ(ran be

t t ht t
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pl asmi d efd6di R§ p@l&la@tﬂ@g,opoéwgtleﬁc@lod@su K3t mypsflmﬁer 1 #aheneed d

bact eri Opaa aviRr2 B¢ fEBr ase dhlskas8klalaHd §%de(rse%e [ G Qe By am no
aci ds 592- 6 5 of APP was constructe escri bed. by Citersdbrf

et &0 J15§|70I(19®Qéwan236 angs92 Adyancego drugrRe s very Rewews Afsf stted
into E. cohb améstme prmbelagema exptels.%eQna#etr@rldrn@éﬁi i imilies qeaot er .

The bact d .pBx6 tiall o9,
oreparat 98 ShG BRER OF A.BRE SOIEAFAPRy SFOATHIERY RPSRARTITLARPD

West ern bkah bslﬁ@rmuﬂahhdt1ansuch836maahﬁmlamahcawbﬁmxn/a;amduained or
concentra 0 ri t al ysed agai nst PBS. The
purity ofbﬁgéggﬁgga?§t|§%% ggf?%%t gEgge Egﬁh%gﬁe%ﬁlue st ai ned SDS PAGE,

was 3&ppr oxi nhdaiyisnad fogmulasiolss S@suabieaﬁerpshaSsmodeﬁ OStudy Desi gn_
One hundr ; n o] th_ql ous PDAPP

t ransgeni %gnrﬁgggg\%graglogﬁgkﬁéga%r §ﬁ1a§:ﬁ bgfi@ ri a%qgtghat ory nd Taconi c
Labor at or §ormHéagiieaswe SUPPOsLEQTiAte ta@ﬁl @m@@sietr@aaea ard@ngit h

di fferent reﬁb9n§u§§o§§k8£1@EP EPﬂ@éPEdaMHtBaffﬁﬂﬂg §n%dhaé¢nE0rAn|”H|S
were distribut d to nat age, parinta an source of the

ani mal s WeKAMR FhePQAM §§Y§§n€ISE¥F91§soﬁo§§1ﬁl i ogens
i nclzeded Eappodilopéplsi das Ber Emeﬁleﬁrﬁ&btnheu&um&mswmmmnb Ehel- 12,

13-28, and_33-42 eac .conj u d to_shee nt.i, - nou g ggat ed
Aoa pepti ALV R R PSP ARISEEF FRnRAn SR B Eaterady Rneas TR
rodent 1-22, afdald onmuﬂapmbypephbMadedexhgpaEadsassmBmﬁﬁsconta|n|ng APP

15 ani 5

10 2T 10 Bkgngeal dues: B2a800 of hERLELOIOURMERLTUREEA ke BB
A~3 pepti aéeaﬁazga sg@lpasseszcne@meg otlindoApp dad WagnNESiPBx6 in the
sangsvol upg8hnEBs ., or (R;Ei abeﬂgogﬁélsﬁg' E'ajc'eegh\]-z %o(r\ﬁo'ofv%)lu\ehb%s@rml ete

20 Freund's ad uvant I nal vol une of the first
|nnunlzatFBEPeP§FPBﬁedtBP 8tBooBilbE. tﬁép§§#§Sanéﬁﬁﬁaéﬂe@nﬁﬁﬂéééﬁ in

| nconpl et: .eoEfnamadlanedbw9BudékEﬁénaoaohbalau@@%qw%t dfouictdoges and with
PBS for the fi zations ywere delivered intraperitoneally on a

bi weekl y 2§9§8Hé88Fe PEFfFﬁég#Vr§§‘fﬁPée doses, then on a nmonthly schedul e

thereafter. Popiehs #ppPibieiod otdn tﬁe§@yen1ﬂau3aﬁeaémmgoeach
starti ter the second,dose - reasur epent of anti body

t
R R R Sl o LA e e e S ol
dose. 30 ZacALitanddABR beveﬂmlnmsthatBoalanuhbowgn@taMumh tbodexdnt hs of

i i zat | . W h id . APP t

were r enob ol B BaERKSE LB aREhv R R kER S 3= ORu G R i el oY ol "
i mmunohi sedwhéarchbhcaralindi soandst 8eseGdrdnnas aéed ﬂ@ﬁuuﬁe3§5, 851
quanti t at '(99995 A~ 3angdéF 5@&‘2&?0858&93%“5%&%%%0 il epe Of

vari ous forms o "beta anylo pept | and prec rsor pProtein, the
hem3$pher eompongnsseased mmuture or as llnked molecules obtained by

chemical crosslinking or expression as a fusion protein.
Alternatively, transdermal delivery can be achieved using a
skin path or using transferosomes (Paul et al., Eur. J.



52 honpgenates of the hi ppocanpal, cortical, and cerebellar regions were
prepared in 5 M guanidine. These were diluted and the | evel of anyloid or
APP was quantitated by conparison to a series of dilutions of standards of
Aa peptide or APP of 5 known concentrati Qns in an ELI SA format. The medi an
concentration of total A~ for the contr03I group imuni zed with PBS was

5.8-fold pigher,i he poga ort of ,24, 318
ng/ g hi ppocarrpé ??%Su%gggn%gr g§g§ gfi'%ng?‘ é;(c?;en{ e% pﬁXé; ‘medi an
| evEl i n AgQta hie3 &®r eDeLFUm (biseae)control group (23 4 ng/g ti ssue) was
about 1,000-fold lower than in the hippocanpus. These levels are simlar to

t hose that we have prevr ously reported for heterozygous PDAPP transgenic
mce of this sr;- 3 g & ., 1997, supra). 15 For the cortex, a

subset of t Rl : : 7 I 42 | whi ch
differed signi f| cantr?tE %P?W%gggoﬁgtﬁgagoﬁ?%?egféﬁh &n EW&@? t hose
ani nfal s re&SRCATRY mmet ABdeaptade- A ar ptaﬁéenzsr sgfﬁegtmaefa;@m Qyate as

shown in dﬂsﬂ:eﬁtlxbir@etg‘i‘ﬂlﬁﬁeiﬁc\é?'@ gk skakal, Arneepacheddcadeby 20 75% 79%
and 61% respectively, conpared to the control for these treatnent groups.

There werR# %%@sﬁa\br%f%r Fer atPBhEOkéPde8n CRUXSBeOL FEeéﬁF‘FBSdPG#PEer s

and A~ | ex@inidedred cost acphriegton Thet hethbdisnchar banysel tbemghodps. N
t he nmedi an reductjon of to ssociated with AN1792

the hi
I e T R bt e
(75 p pzﬂ:gﬁ)@ﬂ]@cti@\/\ﬁyeatméhe ongasympleOmb.th.hepaedentson was far greater

ssue i RO SostRnp e o e R g ¢ BEHELLRE Pardd 8edY O
groups ofimaninelsespensei hy 2 opabient| baove Adhnifistheingdhadosagel ofQ
level s wey, rrted%ﬁfi P22 A %ﬁfs@wtegpscmetyfogotﬁgertgmgrtgetﬂ?&tagnéeﬁl'

group siz s and the amyl or d_pepti eve rom
ani ml t EATMHTredEReRt botfh Etﬁﬂbélcﬁﬂésénﬁeﬂééﬁ dhsewer 8rABEEB5than

si g fi calfe cfScdNendfYehSoplefpdrineBat ERESY M re?éae hi ppocarrpus
none of the treatnent-induced reductions reached" ar ! i cance. s, due
S

to the sRAAVIFSBEMT Rh TRt FRMR FRBRICchERPESSPR: OPEQFBﬂndot?Ega nor e

sensi ti veldvwidittiasor£ roh 3t 0é mémtﬁenéuehf ﬁehsurﬁeﬁtehamgesatneﬁcfl ehel s
measured .oy ELISA in the corteg are si but . not entical ,.to the

Clar,
Fooul t o PP SRR SFORRLS 2 oPSRRLt 76 sPPacBehe) SRFEORS, L 8- has
al so neasuhragd admiries teaebet | 0fn tlae ragenn basypchaelgduoaf deghedted &he AD

thol di
P s o e e dfy' A JEne POSERLT Bk MRnhe dPUaBbnt qBep B3y |
t hat of tdhengmtgignifbeantlyt vs degreases,t Aenpgarhve Threakmentt suggests
t hat non-&féémteoglscainafagtédof 33y géﬁei'Qﬁff ﬁﬁtﬁenég &Hdéf&@lﬁ?nén APP

concentration was al'so determ ned e cortex and cerebel ] um
from tr edttdd iddd cuHEsol ofi teeatmenfi vitheah aApenhsargseweeetedi Fe z830%The

first, deyi gnadrechAPPra/ frtmuﬂ@C:@egpa%eb@tenAEEcaéesevéadoéage§secmeteﬂ form
of 15 APP whi ch .has been cl eave int seque ncgg and fulllength

fordm (FISVEITUERY R3ehehe? s%lc%‘ﬁ%ia‘tleco@a’i“iﬁéssﬁﬁ’il%@ agentohtrast to
the trea raatsngow@teﬂh@édn wiuiieoncieé z?@.muﬁearébbéﬁﬁe oi st trare=eingt oups,

the level s of, APP e nc ed in,all of rea ared to the

control é%’ GI*ﬁe r%?:g ?%ui:h?li%%t én%‘ ?E?ﬁegﬁ ﬁggati ons with Aa

pepti des aﬂnamtﬁtei&m ed>f ngrfnenat ban bhedfseantintedf bectedscepetnfic to
and Aal -42 |l evels were significantly reduced in

the cortex sbﬁyetreat% ?uemf AN1792, rodent A~1-42 25 or A~l-5 conjugate.
I n 3he hi ppdramher tmEtdods wasontrol value (i.e., a mean and

standard deviation) of immune response is determined for a
control population. Typically the individuals in the control
ponulation have not received prior treatment. Measured values
of immune response in a patient after administering a

35 therapeutic agent are then compared with the control value. §
significant increase relative to the control value (e.g.,
greater than one sctandard deviation from the mean) signals a



significantly reduced only by AN1792 treatnment. No ot her

treatment - associ ated changes in Aa or APP levels in the hippocanpal,
cortical or cerebellar regions were significant. 2. Hi stochenm cal Anal yses
30 Brains froma subset of six groups vere prepared for i mrunohi stochem cal
anal ysis, three groups i munized with theé Aa peptide COI’]] ugat es Aal -

A~ -12, a b ARL3L2 81 & ni zgd é&ﬁ'@t

aggregate AN1792 andé%%8 and &E% Jf%\ée%?oefdn%%% grouir;hgrl%eser e%ll]l ts
of i mge 359@FIORREs HFgnaes aamegatbwq:d'éneawmtauw%weons fromthese
groups ar aaaheWktratich J2- addiet elg\’eé@néi‘ﬂm}fl'%lﬁ@éj&'%ﬁm @zie anyl oi d

burden in ,the cortical regions of three 54 'of the treatnent ﬂ S versus
b

control affyrsne I‘Pr?é’%}"r%%t’e”stlrr%%&l%ﬂ% B lakveitP hReleFPmee Wed in

the @roupasegrifdrRg AcDihmdied eof he ﬁBP@Eea/@t’@la/@ﬁvé e@w@@h@yom%més—
0.001). S, n|f| G reductl ons V@E so observed for those 5 ani
R Tk

treated wi H 3 A g - ptetiﬁ"t‘td%erb‘brﬁ n&tee (67%

p = 0.02) dl'ﬁh@ﬂtdﬁﬂid& dmtzeadtﬁséd)ylmm&ag@tcb»orfﬁq\te}t@) Aa or A31-42 by
ELI SA and a I0| ghburden by, i mage aq:al si_s .diff er .to sonme extent. Treatnent

- with AN1528 SEoMEPOSSy ASSRCTST (M Ufo 9 e HITUBE FSRBORGE A%y Boird
bur den V\/nanrmmmmmij dnameant idetiatel omages abet epsiinaritf ot 2dredriterol

qf . Th
TS noBoRta sl e Srai/t df & 3G RN S LB M St P2 TN
speci fi ci thesaprutlic @gents andragew smal yeine mmsnmaw& B tgduedA(iR 15
aggr egat egdeisiion ol %weérblale?nequt r%éasﬁx%gd Rl 1968 TRAS Ui |rd PPl A Q

bot h sol ubl e and i nsol NONONEr | C gregated. Since thé disease
pat hol ogy2i PAFRERGhEHE ARFRARASE Yk the rFQfFFé'q AN e pifadid® associ at ed

form of Amhdasufred MRER 1aM[A it T hdRYs RAME iBdrt 1Se i fifietdnt t o 20

rev atnent effects. However nc he, ELI SA i e rapi d.and
easﬁg’r asz g-irt MOFS %?é?%lscfad}é%ﬁé%n p(iré’é“ % 9% may
reveal t hwalulee tmumﬁtammmet eih.saﬂ-u:catmmﬁ of & XHes 1gmﬂt ém feor

pl aque- as d.t han I ata 5 10 er m _ne_ i.f

ant i bodi e§8 I%E(;'I%t e(f bsqu éa | Yon “?]hovf § FERES lar‘t}lanria % rez&t%'%éil W th

deposi t edaBmdna samatdich oa:' agm'e:t iof wmasmﬁtq ong ff rtd'm tleyelr gat ddveani mal s

and the c t n ReG fd e 1gG
att %btt@ gg"sf i %Afdc%éo bR AN L R fd CHaRlgeM!

I n contrasSt contalning p es werecate with
end@§enousTRGEMESL FiEgHASs SRILIAXRARP A ¢ rusteheoan ﬁedr@rt,torﬁd:rg’maé@ R&Y. 5,
A(31-12, ardifa3t3dtred. and the full length A-3 aggregates AN1792 and
AN1528. Brains fromaninals immuni zed with the other A-i tides,or the
APP peptide PBxBLREFeMgEROSRa §‘zE&tlh?ntthi“’§1°a§§a9°t38r§seﬂ’giguﬁﬁﬁﬁt’ 1pg
Anti body tireetmeldtc duretabhedidr@itnd o EA iRy Tdnldeo WM reatiment is
|mrun|zat|on tart| after the second i nmu zatlon for.a 55tota| of

five bl eeH8n* L i RRIRS T AeE eAM e WHSFRST 2ant | body usi ng
a sasdwi chreEhh@Amnt Imfpltaﬁartmemﬂ tisvatdquulmides et etk asivre dAAVEL w2 ofAs

h inF ak anti bo I t f h
dose for STHBEe HERERNR dmeta R SIS AT RS TRRGREL N & YAue" e
AN1792- speminfine anetsipoociee PreANDIGEA v mm 1@4t&¢7pamm2&f(cee’ala Grvrr

88, 231), éELT_ 150 C Y MEAL & Rk Al 47 Azk@cﬁﬂ(%lrc%%%ngé%:}%a%% CRaale s G

10, 766) iters for these groups ec ine onmewhat follow ng the flfth
and si xt ht@os88. PFevirms: Measayramenty i e i EHeaseINEhagedk tYPLERd wer e

r eagled fah&e%n&ft bfnfdxf tﬂh Qreﬁet& sae@éh%t%n@ft Re%e e sampTegh ilsower
magni t ude t han those of four h| hest titer groups: A(31- Sa%oé) Lk{g/ate

( peak G\/ITanle‘SIGFatﬁ-% aR;r o by FEFWEd onPGEES

i t18g)OI Ateaa_ 4&1@@nm&%tﬁe@pqai< ptag.@‘[E &t?ﬁ%bﬁ Aﬁ’a‘%&[‘%@ (waeak atCM&nthﬂ)
ntirpoay titers were al SO neas e al nNs e OITDQO pe i d USIng
the sane EE&S& dBRER @Jr“fsorsﬁ'étntgad:rd }g ViFddonds e % & oups

i mruni zedo'l batAQhtS, a%(t%lﬁuz&erwﬁrcﬁ& o%'iﬁ%e‘l%fotzfe@iiatﬁntAQl 42. These

ti tesrs V\eiﬁt%br%%ttltvh(i ea?netag%sreegevaﬁ ue 1p a patient can be compared
with a control value in populations of prophylactically
treated patients who remain free of symptoms of disease, or

populations of therapeutically treaced patients who show



20 agai nst A31-42 except for the rodent AQL-42 immunogen in which case
anti body titers against the honol ogous i munogen were about two-fold

hi gher. The magni tude of the AN1792-specific antibody titer of individual
animals or the nean val ues of treatnent ggfups did not correlate with

ef ficacy nmeasured as 25 the reduction of 3 in the cortex.

4.

Lvnmoho~r ol J LVve. Responge - Lol hoproliferati-op,was
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aci ¢ 592y idislgudite b for use of the kit., The labelling may
also include a chart or other correspondence regime
correlating levels of measured label with levels of antibodies
to AB or T-cells reactive with Af. The term labelling refers
to any written or recorded material that is attached to, or
30 otherwise accompanies a kit at any time during its
manufacture, transport, sale or use. For example, the term
labelling encompasses advertising leaflets and brochures,
packaging materials, instructions, audio or video cassettes,
computer discs, as well as writing imprinted directly on kits.

35 EXAMPLES
I. Prophylactic Efficacv of AB Against AD



the A~ residues may be due to the poor imunogenicity of this particular
preparation. The poor imrunogenicity of the Aa2535 aggregate is |ikely due
to the peptide being too small to be likely to contain a good T cel

epitope to help the 10 induction of an anti body response. If this peptide
were conjugated to a carrier protein, i 83woul d probably be nore

i mmunogeni c.. V. Preparation of Polyclonal Antibodies for Passive Protection
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59 A Materials and Methods 1. Study DesicLn One hundred fermal e Hartley
strain six-week old guinea pigs, obtained fromE mHII, were sorted into
ten groups to 5 be immunized with AN1792 or a pal mtoyl ated derivative

t hereof conbined with various adjuvant 3¢ Seven groups received injections
of AN1792 (33~Cg unl ess ot herw se specified) conbined with a) PBS, b)
Freund' sAad) tfegiodsc) MPL, d) squal ene, e) MPL/squal ene f) | ow dose al um
or g) high goseS grglu (§QQ;CQ AN1792). Two groups received injections of
a pal m t oyl at ed AN1792 (33 ~.g) conbined with a) PBS or b)
squal ene. AThinay, PDéﬁPhhgm@mpgeeaeliemamBSmab@n&anawnamdqmﬁygﬁwvuﬂed

addi ti on dj-eiva [=Ye; &N Leu the first
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i n_di net hyl formam he“am no term nal residue of AN1792 prior to
refSval RJEREIRAsCent peptide fromthe resin by treatnent with 5
hydrof l uoric acid. To prepare vaccine doses with Conpl ete Freund' s adjuvant
(CFA) (group 2), 33 ~ of AN1792 in, 200 ~Cl PBS was enulsified 1:1

(vol :vol) wth a $400 ~,1 for the first irmmunization.
For subsequeno pgnuﬁlaggregateahﬂﬁ tlxnnpmsrwaﬁ mmwséawag emulsified with
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4, Titration of Mouse Bleeds, Tissue Preparation
30 and Immunohistochemistryv

The above methods are described infra in General Materials
and Methods.

B. Results
PDAPP mice were injected with either aggregated Af,,
35 (aggregated AB,,), SAP peptides, or phosphate buffered saline.



30 prepared for each series of injections. For group 8, MPL in 0.2%
triethylam ne was added at a concentration of 50 ~g per dose to the

squal ene and detergent m xture for enulsification as noted above. For the
pal mtoyl derivative (group 7), 33 ~Cg"ygoer dose of palmtoyl-NHAril-42
was added to squal ene and 35 vortexed. Tween 80 and Span 85 were then added

with 61 yeetpxengppAbbSmAkyt weee\ﬂfas_s@d%cttt @sPld%ltrger&@h fdawlt ive
concentratlons of SW squal ene, , 5% Span, 85 and the m xture
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25 characteristic involvement of vulnerable subregions, such as
the outer molecular layer of the hippocampal dentate gyrus.
One mouse from the Af 1-42-injected group had a greatly
reduced amyloid burden, confined to the hippocampus. An
isolated plague was identified in another Af 1-42-treated

30 mouse.

Quantitative image analyses of the amyloid burden in the
hippocampus verified the dramatic reduction achieved in the
AN1792-treated animals (Fig. 2). The median values of the
amyloid burden for the PBS group (2.22%), and for the

35 untreated control group (2.65%) were significantly greater
than for those immunized with AN1792 (0.00%, p=0.0005). 1In
contrast, the median value for the group immunized with SAP
peptides (SAPP) was 5.74%. Brain tissue from the untreated,



25 GMIs of 340 and 105 for the third and fourth bl eeds. The. highest

anti body titers were generated with Freund~s adjuvant wth a peak GMVI of
about 87,000, a value al nost 30-fold greater than the GMIs of the next two
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inflammation was also absent in the brains of the Af1-42
injected group. The brains from the mice in the other groups

25 contained abundant and clustered GFAP-positive astrocytes
typical of Af plaque-associated gliosis. A subset of the
GFAP-reacted slides were counter-stained with Thioflavin § to
localize the AfB deposits. The GFAP-positive astrocytes were
associated with Af plaques in the SAP, PBS and untreated

30 controls. No such association was found in the
plaque-negative AB1-42 treated mice, while minimal
plaque-associated gliosis was identified in one mouse treated

with AN1792.
Image analyses, shown in Fig. 4 for the retrosplenial
35 cortex, verified that the reduction in astrocytosis was

significant with a median value of 1.56% for those treated
with AN1792 versus median values greater than 6% for groups
immunized with SAP peptides, PBS or untreated (p=0.0017)
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of Bl eedT?R2EhENE EPBUYAE-0,520¢cell surface protein. MAC-1 (CDllb) is

an integrin family member and exists as a heterodimer with
CD18. The CD1l1b/CD18 complex is present on monocytes,
macrophages, neutrophils and natural killer cells (Mak and

10 Simard). The resident MAC-l-reactive cell type in the brain
is likely to be microglia based on similar phenotypic
morphology in MAC-1 immunoreacted sections. Plagque-associated
MAC-1 labeling was lower in the brains of mice treated with
AN1792 compared to the PBS control group, a finding consistent

15 with the lack of an AB-induced inflammatory response.

C. Conclusion
The lack of AfS plaques and reactive neuronal and gliotic
changes in the brains of the Afl1-42-injected mice indicate
that no or extremely little amyloid was deposited in their
20 brains, and pathological consequences, such as gliosis and
neuritic pathology, were absent. PDAPP mice treated with
ABl1-42 show essentially the same lack of pathology as control
nontransgenic mice. Therefore, AB1-42 injections are highly
effective in the prevention of deposition or clearance of
25 human Af from brain tissue, and elimination of subsequent
neuronal and inflammatory degenerative changes. Thus,
administration of Af peptide has therapeutic benefit in

prevention of AD.

II. Dose Regponse Studv
30 Groups of five-week old, female Swiss Webster mice (N=6 per

group) were immunized with 300, 100, 33, 11, 3.7, 1.2, 0.4, or
0.13 ug of Af formulated in CFA/IFA administered
intraperitoneally. Three doses were given at biweekly
intervals followed by a fourth dose one month later. The

35 first dose was emulsified with CFA and the remaining doses
were emulsified with IFA. Animals were bled 4-7 days
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25 0.14 pg to 11 pg ranging from no detectable antibody for
recipients of 0.14 pg to a GMT of 36,000 for recipients of
11 pg. Again, titers for the four highest dose groups of-11
to 300 pg clustered together. Thus following two
immunizations, the antibody titer was dependent on the antigen
30 dose across the broad range from 0.4 to 300 ug. By the third
immunization, titers of the highest four doses were all
comparable and they remained at a plateau after an additional
immunization.
One month following the fourth immunization, titers were 2-
35 to 3-fold higher in the 300 ug group than those measured from
blood drawn five days following the immunization (Fig. 6).
This observation suggests that the peak anamnestic antibody
response occurred later than 5 days post-immunization. A more
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very recognizing APP and cytoskeletal components, and display
complex subcellular degenerative changes at the
35 ultrastructural level. These characteristics allow for

disease-relevant, selective and reproducible measurements of
neuritic plaque formation in the PDAPP brains. The dystrophic
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AN1792-treated mice.

A, Materials and Methods

15 Forty-eight, heterozygous female PDAPP mice, 11 to 11.5
months of age, obtained from Charles River, were randomly
divided into two groups: 24 mice to be immunized with 100 pug
of AN1792 and 24 mice to be immunized with PBS, each combined
with Freund's adjuvant. The AN1792 and PBS groups were again

20 divided when they reached “15 months of age. At 15 months of
age approximately half of each group of the AN1792- and PBS-
treated animals were euthanized (n=10 and 9, respectively),
the remainder continued to receive immunizations until
termination at “18 months (n=9 and 12, respectively). A total

25 of. 8 animals (5 AN1792, 3 PBS) died during the study. 1In
addition to the immunized animals, one-year old (n=10), -15-
month old (n=10) and 18-month old (n=10) untreated PDAPP mice
were included for comparison in the ELISAs to measure aff and
APP levels in the brain; the one-year old animals were also

30 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 timepoint.

35 California Peptides lots ME0339 and ME0439 were used for the
three additional immunizations administered between 15 and 18
months.



Thus, it is expected. that at |east the AN1792 plus alum AN1792 plus MPL
and AN1792 plus QS21 conpositions wll achieve 10 statistical significance
in treatnment of older mce. By contrast, the AN1792 plus the preservative
t hi nerosal showed a nedian | evel of A~ apput the sane as that'in the PBS
treated mce. Simlar results were obtai ned when cortical |levels of A42

wer e conpar edorThamidizak ilogise! 10 dfn ARBS seonitd Ao 10 veiss 1624pE/ 9.
Not ably reduced nedi an Iev | s, of 40 1149, 620 .and 714 We:ﬁg obs rved in

the mice BréXfeddf EPUhe 23‘3F)I3‘ut~§L 19} Rl aNiFdd (RTRIEHS 9% pl us
MPL and ANEA%2 aptus(deddl dxesﬂﬁfdmpdﬁét}e Mtdithd e dBfluedh©Nn( BER) eyt NBBS in

statistical signifi ance 05), for_.the AN1792 CEA/ 1 FA treat ment group.
20 The medi £ Fav ol A0 35 + hITHS RS AR A7 R 610 nol g

Aad2.5 X. 'ﬁla)lilcﬁet‘ysdbxﬂalt}lﬁl@ﬂlﬁlmjmrﬁ: calHeeaieact fﬁ)juzl‘ll&cbsmtdimlr@ggﬂren

ti t t f di d 7.
XTSRS, S TPl o s DL B
term nal bldowa@é{-npl @s D‘q’c@rih B(farrplr@ mMzatm vofre el et mvemg:m's wer e
eval uat ed ?,]\-Hggrﬁgi eazl %H -vwée\fﬁ%mi (h, 1QASEL 01 (Y £ AT

a na hou

ki dney, agren an spora |c esi ons were o serve in the
st udy ani fQSes ﬁ@ltllﬁ’é%e@\hé‘r@ afks igitesrdndey, tdie Heemaningsues

af f eqt ed ghileREiiOMsSEVeiHd moﬁeﬁa@ﬁﬁm wje%%%\etrfte@t b wideated animl s.

n
There were Nno, uni que hi stopat.hol ogi cal | esions not ecfa in, AN-1782-i mruni zed
ani mal s c8RP& SNEd Ofo A8S- HESRIVE PN it dd- T8k rFallé“muFHe?'%t%%T% al so no
differences in the 72 clinical chemstry profile between adjuvant groups
and the PES treated animals in Exanple 7. Although there were significant

i ncreases”i'n @?&iﬁ—of t he hemat ol ogy paraneters between animals treated
wi th AN1792 and Eféent'ss ofdjptnget MreEtxawplte onn Bmvdlodid \BunderPBS treat ed
ani mal s, the t ef f.e e o] J4wa

reatmont and Enbeasibanah, fi 788 FESALIEECaRl 08 KA o UArs Sany 88 er se
effdé s fd@memimzl hyee;xmarttltammugwgmtanpéryts:@f axee shovredinodiigal 7.
eval uati 0y ePheRR gw%a_u%r c%qicwa OniDi* beHRiatPluasl® oemited as part
of the efficacy oi nts tment rel at adverse effect on
brai n nor Eﬁ'@P@g?fV\Mtﬁ@taéGd ﬁ-2am¢n(§fh ﬂléi FORFPeJicPhede V@HA ts i ndicate

that AN17@2phegahiRrl vieS otelthet @1¢) g%tee%a@xd it mie@stats eyttud@l lgy free of
si de effects 15 Xl . Prevention ? Tr eat nent %f Subj ect,s A sing] e-dose

phase | tr"P&Itliaglﬁé‘rfoﬁ?ec}at & rmithe SAPeOHA R JEFESR S55e AV ETs
agmzm gtgnedﬁbnd mlr 238739 1dxo$=@@ed &fz%@t@& fm&hegt wmnjeemmmzardﬂe]rcuj:e‘d omf -
about 1.the,l eve r.esu effica and _i.ncreasi ng by .actor o
three unt ft-°§ P el (9fr Qg&é't méutceﬁle ﬁrg’l E’é‘fﬁe\% %3 §’g' c?sg) Jé i s

r eached. Aop}abég Lestsr itdlani $h|ae|1120mmatht antteeateidn e richdrcighe tthec &f5-i @a@.
Patients i |z e Al zheiner's

di sease ang Eofi@?xegsg stg]reget'rg\sc,i g SOCI a ?O%E?A%%SA%%%#?JEH a for probable
AD are sebégnédicsnicilabreduseidedns ticoAt 1792t mecipizgtisamde btk HE (96%

M nizhent 2bagRientX Bl MYSR) o Be (38loecikANCEllks! il ioh dd)andpttisent s

(
are likely to SUI‘VIV 0gl(\%uratlono he stu kK conplicating
i ssues such 'Elépbgélb‘?'c@ﬁEéhFﬁéanWéﬁiéa@FB%l Boflhéd" RE%PPnf“éFﬁere

Basel i ne Qﬁiltliai:'egninOfthIéatflx%ﬁEaﬁ.U'&Hd' Q@t%@ tr&elaaqsuaﬁ—tql@%sl(mC) and
psychonetri c neasures, such as and the ADAS, is.a

conpr ehenBFPErEESEE F-Br aeV&PG&P&- gaﬁéfﬁénﬁérﬁﬁﬁ% fl‘?elﬁ?éfroaé’eDtg’@ase st at us
and 73 temebiran. aﬁhe%extb&’mhar.rebbml&eal gECpr.oviide td eTeas wice anfyloid

progression of. the Al zh |t| |table Iltatl |ife ales

o Ul oo Bashealif, IHoAPEOES PEatRelPRtr oads b s, it Akt e,

noni t or edahy whikth BNAJ92 was first admlnlstered After 4 months of
AN1792 treatment, amyloid deposition was greatly diminished in

the RSC, and the progressive involvement of the EC was
entirely eliminated by AN1792 treatment. The latter

35 observation showed that AN1792 completely halted the ‘
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eukosialin (CD43) which cross-reacts with monocytes No such

cells were found in any of the PBS-treated mice.
PDAPP mice invariably develop heavy amyloid deposition in
the outer molecular layer of the hippocampal dentate gyrus.

35 The deposition forms a distinct streak within the perforant
pathway, a subregion that classically contains amyloid plaques’
in AD. The characteristic appearance of these deposits in
PBS-treated mice resembled that previously characterized in
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group. Significantly less (p=0.0001) total AB (5,200 ng/g)
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"total" Aa sandw ch ELISA utilizes nonocl onal antibody (mAa) 266, specific
for amno acids 13-28 of Aa (Seubert, et al.), as the capture antibody, and
bi oti nyl ated mA~ 3D6, specific for amno acids 1-5 of A~ (Johnson-Wod, et
al), as the 5 reporter antibody. The 3D§smAa does not recogni ze secreted
APP or full-length APP, but detects only A~ species with an am no-term nal
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treatnent shsidesoribéd aboved =leEERMIONMh QYA ( Hee DETOEESPYS 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
30 immunization with PBS alone (no Freund's adjuvant) at week 16.
As a negative control, a parallel set of 24 age-matched
transgenic mice received immunizations of PBS emulsified with

the same adjuvants and delivered on the same schedule.
Animals were bled within three to seven days following each
35 immunization starting after the second dose. Antibody
responses to AN1792 were measured by ELISA. Geometric mean
titers (GMT) for the animals that were immunized with AN1792
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the sixth immunization.
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Approximately one-half of the animals were treated for an
additional three months, receiving immunizations at about 20,
24 and 27 weeks. Each of these doses was delivered in PBS
vehicle alone without Freund's adjuvant. Mean antibody titers
remained unchanged over this time period. In fact, antibody
10 titers appeared to remain stable from the fourth to the eighth
bleed corresponding to a period covering the fifth to the
ninth injections.

To determine if the Af-specific antibodies elicited by
immunization that were detected in the sera of AN1792-treated

[
(83}

mice were also associated with deposited brain amyloid, a
subset of sections from the AN1792- and PBS-treated mice were
reacted with an antibody specific for mouse IgG. In contrast
to the PBS group, Af plaques in AN1792-treated brains were
coated with endogenous IgG. This difference between the two
20 groups was seen in both 15-and 18-month groups. Particularly
striking was the lack of labeling in the PBS group, despite
the presence of a heavy amyloid burden in these mice. These
results show that immunization with a synthetic Af protein
generates antibodies that recognize and bind in vivo to the Af

V]
wm

in amyloid plagques.

7. Cellular-Mediated Immune Responses
Spleens were removed from nine AN1792-immunized and 12

PBS-immunized 18-month old PDAPP mice 7 days after the ninth
immunization. Splenocytes were isolated and cultured for 72 h

30 in the presence of AB40, AfB42, or AB40-1 (reverse order
protein). The mitogen Con A served as a positive control.
Optimum responses were obtained with >1.7 uM protein. Cells
from all nine AN1792-treated animals proliferated in response
to either AB1-40 or AB1-42 protein, with equal levels of

[¥9]
w

incorporation for both proteins (Fig. 10, Upper Panel). There
was no response to the Af40-1 reverse protein. Cells from
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control animals did not respond to any of the AfS proteins
(Fig. 10, Lower Panel).

C. Concilusion

The results of this study show that AN1792 immunization of
PDAPP mice possessing existing amyloid deposits slows and
prevents progressive amyloid deposition and retard
consequential neurcpathological changes in the aged PDAPP
mouse brain. Immunizations with AN1792 essentially halted
amyloid developing in structures that would normally succumb
to amyloidosis. Thus, administration of AB peptide has
therapeutic benefit in the treatment of AD.

IV. Screen of A8 Fraaments

100 PDAPP mice age 9-11 months are immunized with 9
different regions of APP and Af to determine which epitopes
convey the response. The 9 different immunogens and one
control are injected i.p. as described above. The immunogens
include four human Af peptide conjugates 1-12, 13-28, 32-42,
1-5, all coupled to sheep anti-mouse IgG via a cystine link;
an APP polypeptide aa 592-695, aggregated human Af 1-40, and
aggregated human Af 25-35, and aggregated rodent Af42.
Aggregated Af42 and PBS are used as controls. Ten mice are
used per treatment group. Titers are monitored as above and
mice are euthanized at the end of 4 months of injections.
Histochemistry, Af levels, and toxicology are determined post
mortem.

A. Materials and Methods
1. Prevaration of Immunogens

Preparation of coupled Af peptides: four human A§ peptide
conjugates (amino acid residues 1-5, 1-12, 13-28, and 33-42,
each conjugated to sheep anti-mouse IgG) were prepared by
coupling through an artificial cysteine added to the AB
peptide using the crosslinking reagent sulfo-EMCS. The A8

500

peptide derivatives were synthesized with the following final

amino acid sequences. In each case, the location of the
inserted cysteine residue is indicated by underlining. The
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peptide irior to the carboxyl terminal cysteine as indicated.

AB1-12 peptide NH, -DAEFRHDSGYEVC COCH
AB1-5 peptide NH,-DAEFRC COOH

5 A(33-42 peptide NH,-C-amino-heptanoic_acid-GLMVGGVVIA COOH
Af13-28 peptide Ac-NH-HHQKLVFFAEDVGSNKGGC-COOH

To prepare for the coupling reaction, ten mg of sheep
anti-mouse IgG (Jackson ImmunoResearch Laboratories) was
dialyzed overnight against 10 mM sodium borate buffer, pH 8.5.

10 The dialyzed antibody was then concentrated to a volume of 2
mL using an Amicon Centriprep tube. Ten mg sulfo-EMCS
(N (e-maleimidocuproyloxy) succinimide] (Molecular Sciences
Co.) was dissolved in one mL deionized water. A 40-fold molar
excess of sulfo-EMCS was added dropwise with stirring to the

15 sheep anti-mouse IgG and then the solution was stirred for an
additional ten min. The activated sheep anti-mouse IgG was
purified and buffer exchanged by passage over a 10 mL gel
filtration column (Pierce Presto Column, obtained from Pierce
Chemicals) equilibrated with 0.1 M NaPO, 5 mM EDTA, pH 6.5.

20 Antibody containing fractions, identified by absorbance at 280
nm, were pooled and diluted to a concentration of
approximately 1 mg/mL, using 1.4 mg per OD as the extinction
coefficient. A 40-fold molar excess of A peptide was
dissolved in 20 mL of 10 mM NaPO,, pH 8.0, with the exception

25 of the AfB33-42 peptide for which 10 mg was first dissolved in
0.5 mL of DMSO and then diluted to 20 mL with the 10 mM NaPO,
buffer. The peptide solutions were each added to 10 mL of
activated sheep anti-mouse IgG and rocked at room temperature
for 4 hr. The resulting conjugates were concentrated to a

30 final volume of less than 10 mL using an Amicon Centriprep
tube and then dialyzed against PBS to buffer exchange the
buffer and remove free peptide. The conjugates were passed
through 0.22 p-pore size filters for sterilization and then
aliquoted into fractions of 1 mg and stored frozen at -20°C.

35 The concentrations of the conjugates were determined using the
BCA protein assay (Pierce Chemicals) with horse IgG for the
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ME0439), human 25-35, and rodent 1-42 (California Peptides
10 Inc., Lot ME0218) peptides were freshly solubilized for the
preparation of each set of injections from lyophilized powders
that had been stored desiccated at -20°C. For this purpose,
two mg of peptide were added to 0.9 ml of deionized water and
the mixture was vortexed to generate a relatively uniform
15 solution or suspension. Of the four, AN1528 was the only
peptide soluble at this step. A 100 pxl aliquot of 10X PBS (1X
PBS: 0.15 M NaCl, 0.01 M sodium phosphate, pH 7.5) was then
added at which point AN1528 began to precipitate. The
suspension was vortexed again and incubated overnight at 37°C
20 for use the next day.

Preparation of the pBx6 protein: An expression plasmid
encoding pBx6, a fusion protein consisting of the 100-amino
acid bacteriophage MS-2 polymerase N-terminal leader segquence
followed by amino acids 592-695 of APP (BAPP) was constructed

25 as described by Oltersdorf et al., J. Biol. Chem. 265, 4492-
4497 (1990). The plasmid was transfected into E. coli and the
protein was expressed after induction of the promoter. The
bacteria were lysed in 8M urea and pBx6 was partially purified
by preparative SDS PAGE. Fractions containing pBxé were

30 identified by Western blot using a rabbit anti-pBxé polyclonal
antibody, pooled, concentrated using an Amicon Centriprep tube
and dialysed against PBS. The purity of the preparation,
estimated by Coomassie Blue stained SDS PAGE, was
approximately 5 to 10%.
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OUtconE'the animals within the groups as closely as possible. The

10 immunogens included four Af peptides derived from the human
sequence, 1-5, 1-12, 13-28, and 33-42, each conjugated to
sheep anti-mouse IgG; four aggregated AS peptides, human 1-40
(AN1528), human 1-42 (AN1792), human 25-35, and rodent 1-42;
and a fusion polypeptide, designated as pBx6, containing APP

15 amino acid residues 592-695. A tenth group was immunized with
PBS combined with adjuvant as a control.

For each immunization, 100 pug of each Af peptide in 200 pul
PBS or 200 ug of the APP derivative pBx6é in the same volume of
PBS or PBS alone was emulsified 1:1 (vol:vol) with Complete

20 Freund's adjuvant (CFA) in a final volume of 400 pl for the
first immunization, followed by a boost of the same amount of
immunogen in Incomplete Freund’'s adjuvant (IFA) for the
subsequent four doses and with PBS for the final dose.
Immunizations were delivered intraperitoneally on a biweekly

25 schedule for the first three doses, then on a monthly schedule
thereafter. Animals were bled four to seven days following
each immunization starting after the second dose for the --
measurement of antibody titers. Animals were euthanized
approximately one week after the final dose.

30 2. AB and APP Levels in the Brain

Following about four months of immunization with the various
Af peptides or the APP derivative, brains were removed from
saline-perfused animals. One hemisphere was prepared for
immunohistochemical analysis and the second was used for the
35 quantitation of Af and APP levels. To measure the
concentrations of various forms of beta amyloid peptide and
amyloid precursor protein, the hemisphere was dissected and
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10 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).

15 For the cortex, a subset of treatment groups had median
total Af and AB1-42 levels which differed significantly from
those of the control group (p < 0.05), those animals receiving
AN1792, rodent Af1-42 or the Af1-5 peptide conjugate as shown
in Fig. 11. The median levels of total AB were reduced by

20 75%, 79% and 61%, respectively, compared to the control for
these treatment groups. There were no discernable
correlations between Af-specific antibody titers and Af levels
in the cortical region of the brain for any of the groups.

In the hippocampus, the median reduction of total Af

25 associated with AN1792 treatment (46%, p = 0.0543) was not as
great as that observed in the cortex (75%, p = 0.0021).
However, the magnitude of the reduction was far greater in the
hippocampus than in the cortex, a net reduction of 11,186 ng/g
tissue in the hippocampus versus 3,171 ng/g tissue in the

30 cortex. For groups of animals receiving rodent Af1-42 or
AB1-5, the median total AfB levels were reduced by 36% and 26%,
respectively. However, given the small group sizes and the
high variability of the amyloid peptide levels from animal to
animal within both groups, these reductions were not

35 significant. When the levels of AB1-42 were measured in the
hippocampus, none of the treatment-induced reductions reached
significance. Thus, due to the smaller Af burden in the
cortex, changes in this region are a more sensitive indicator
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APP-a. In contrast to the treatment-associated diminution of
Al in a subset of treatment groups, the levels of APP were
unchanged in all of the treated compared to the control
20 animals. These results indicate that the immunizations with
Al peptides are not depleting APP; rather the treatment effect
is specific to AB.
In summary, total Af and Af1-42 levels were significantly
reduced in the cortex by treatment with AN1792, rodent Af1-42
25 or Af1-5 conjugate. In the hippocampus, total Af was
significantly reduced only by AN1792 treatment. No other
treatment-associated changes in Af or APP levels in the
hippocampal, cortical or cerebellar regions were significant.

2. Histochemical Analvyses
30 Brains from a subset of six groups were prepared for

immunohistochemical analysis, three groups immunized with the
AfB peptide conjugates Af1-5, ABf1-12, and AB13-28; two groups
immunized with the full length Af aggregates AN1792 and AN1528
and the PBS-treated control group. The results of image

35 analyses of the amyloid burden in brain sections from these
groups are shown in Fig. 12, There were significant
reductions of amyloid burden in the cortical regions of three
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brain amyloid, a subset of the sections from the treated -
animals and the control mice were reacted with an antibody
specific for mouse IgG. In contrast to the PBS group, Af-

30 containing plagues were coated with endogenous IgG for animals
immunized with the Af peptide conjugates Af1-5, AB1-12, and
AB13-28; and the full length AS aggregates AN1792 and AN1528.
Brains from animals immunized with the other Af peptides or
the APP peptide pBx6 were not analyzed by this assay.

35 3. Measurement of Antibody Titers
Mice were bled four to seven days following each

immunization starting after the second immunization, for a
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sandwich format for a subset of the immunogens, those groups
immunized with Af1-5, AB13-28, Af25-35, AS33-42 or rodent
Af1-42. These titers were about the same as those measured
20 against Af1-42 except for the rodent Af1-42 immunogen in which
case antibody titers against the homologous immunogen were
about two-fold higher. The magnitude of the AN1792-specific
antibody titer of individual animals or the mean values of
treatment groups did not correlate with efficacy measured as

25 the reduction of Af in the cortex.

4. Lvmphoproliferative Responses
AB-dependent lymphoproliferation was measured using spleen

cells harvested approximately one week following the final,
sixth, immunization. Freshly harvested cells, 10° per well,

30 were cultured for 5 days in the presence of Af1-40 at a
concentration of 5 uM for stimulation. Cells from a subset of
seven of the ten groups were also cultured in the presence of
the reverse peptide, AB40-1. As a positive control,
additional cells were cultured with the T cell mitogen, PHA,

35 and, as a negative control, cells were cultured without addedh

peptide.
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Table §
Immunogen Conjugate Af Amino Acids | Responders
AB1-5 yes 5-mer 0/7
15 Af1-12 ' yes 12-mer 1/8
AB13-28 yes 16-mer 1/9
Af325-35 ll-mer 1/9
Af33-42 yes 10-mer 0/10
Af1-40 40-mer 5/8
20 Af1-42 42-mer 9/9
r Af1-42 42-mer 8/8
pBx6 0/8
PBS 0-mer 0/8

These results show that AN1792 and AN1528 stimulate strong

25 T cell responses, most likely of the CD4* phenotype. The
absence of an Af-specific T cell response in animals immunized
with AB1-5 is not surprising since peptide epitopes recognized
by CD4* T cells are usually about 15 amino acids in length,
although shorter peptides can sometimes function with less

30 efficiency. 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 Af region. This hypothesis is
supported by the very low incidence of proliferative responses
for animals in each of these treatment groups. Since the AB1-

35 5 conjugate was effective at significantly reducing the level
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10 induction of an antibody response. If this peptide were

conjugated to a carrier prdtein, it would probably be more
immunogenic.

V. Preparation of Polyclonal Antibodies for Passive
Protection

15 20 non-transgenic mice are immunized with AB or other
immunogen, optionally plus adjuvant, and are euthanized at 4-5
months. Blood is collected from immunized mice. Optionally,
IgG is separated from other blood components. Antibody
specific for the immunogen may be partially purified by

20 affinity chromatography. An average of about 0.5-1 mg of
immunogen-specific antibody is obtained per mouse, giving a
total of 5-10 mg.

Vi. Passive Immunization with Antibodies to A8

Groups of 7-9 month old PDAPP mice each are injected with
25 0.5 mg in PBS of polyclonal anti-AfB or specific anti-Af
monoclonals as shown below. All antibody preparations are
purified to have low endotoxin levels. Monoclonals can be
prepared against a fragment by injecting the fragment or
longer form of AB into a mouse, preparing hybridomas and
30 screening the hybridomas for an antibody that specifically
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Af 33-42

Mouse polyclonal Anti-Aggregated Af42

10 anti-human Af42

Mice are injected ip as needed over a 4 month period to
maintain a circulating antibody concentration measured by
ELISA titer of greater than 1/1000 defined by ELISA to AB42 or
other immunogen. Titers are monitored as above and mice are

15 euthanized at the end of 4 months of injections.
Histochemistry, Af levels and toxicology are performed post

mortem. Ten mice are used per group.

VII. Comparison of Different Adjuvants

This examples compares CFA, alum, an oil-in water emulsion
20 and MPL for capacity to stimulate an immune response.
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combined with various adjuvants. Seven groups received
injections of AN1792 (33pg unless otherwise specified)
combined with a) PBS, b) Freund's adjuvant, ¢) MPL, d)
squalene, e) MPL/squalene f) low dose alum, or g) high dose

10 alum (300pg AN1792). Two groups received injections of a
palmitoylated derivative of AN1792 (33 ug) combined with a)
PBS or b) squalene. A final, tenth group received PBS alone
without antigen or additional adjuvant. For the group
receiving Freund’'s adjuvant, the first dose was emulsified

15 with CFA and the remaining four doses with IFA. Antigen was
administered at a dose of 33 ug for all groups except the high
dose alum group, which received 300 pg of AN1792. Injections
were administered intraperitoneally for CFA/IFA and
intramuscularly in the hind limb quadriceps alternately on the

20 right and left side for all other groups. The first three
doses were given on a biweekly schedule followed by two doses
at a monthly interval). Blood was drawn six to seven days
following each immunization, starting after the second dose,

for measurement of antibody titers.

25 2. Preparation of Immunogens

Two mg Af42 (California Peptide, Lot ME0339) was added to
0.9 ml of deionized water and the mixture was vortexed to
generate a relatively uniform suspension. A 100 pl aliquot of
10X PBS (1X PBS, 0.15 M NaCl, 0.01 M sodium phosphate, pH 7.5)
30 was added. The suspension was vortexed again and incubated
overnight at 37°C for use the next day. Unused AB1-42 was

stored with desiccant as a lyophilized powder at -20°C.
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coupling palmitic anhydride, dissolved in dimethyl formamide,
to the amino terminal residue of AN1792 prior to removal of
the nascent peptide from the resin by treatment with
5 hydrofluoric acid.

To prepare vaccine doses with Complete Freund's adjuvant
(CFA) {(group 2), 33 ug of AN1792 in 200 pl PBS was emulsified
1:1 (vol:vol) with CFA in a final volume of 400 ul for the
first immunization. For subsequent immunizations, the antigen
10 was similarly emulsified with Incomplete Freund's adjuvant
(IFA).

To prepare vaccine doses with MPL for groups 5 and 8,

lyophilized powder (Ribi ImmunoChem Research, Inc., Hamilton,
MT) was added to 0.2% aqueous triethylamine to a final

15 concentration of 1 mg/ml and vortexed. The mixture was heated
to 65 to 70°C for 30 sec to create a slightly opagque uniform
suspension of micelles. The solution was freshly prepared for
each set of injections. For each injection in group 5, 33 ug
of AN1792 in 16.5 pl PBS, 50 pg of MPL (50 pl) and 162 ul of

20 PBS were mixed in a borosilicate tube immediately before use.

To prepare vaccine 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 pg AN1792 in 250 ul (group 6). The mixture

25 was emulsified by passing through a two-chambered hand-held
device 15 to 20 times until the emulsion droplets appeared to
be about equal in diameter to a 1.0 um diameter standard latex
bead when viewed under a microscope. The resulting suspension
was opalescent, milky white. The emulsions were freshly

30 prepared for each series of injections. For group 8, MPL in
0.2% triethylamine was added at a concentration of 50 pug per
dose to the squalene and detergent mixture for emulsification
as noted above. For the palmitoyl derivative (group 7), 33 ug
per dose of palmitoyl-NH-AB1-42 was added to squalene and

35 vortexed. Tween 80 and Span 85 were then added with
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concentrations of 5% squalene, 0.5% Tween 80, 0.5% Span 85 and
the mixture was emulsified as noted above.

To prepare vaccine doses with alum (groups 9 and 10),

5 AN1792 in PBS was added to Alhydrogel (aluminum hydroxide gel,
Accurate, Westbury, NY) to reach concentrations of 33 pug (low
dose, group 9) or 300 pg (high dose, group 10) AN1792 per 5 mg
of alum in a final dose volume of 250 upl. The suspension was
gently mixed for 4 hr at RT.

10 3. Measurement of Antibodv 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 Af42 were
measured by ELISA as described in General Materials and

15 Methods.

4., Tissue Preparation

. After about 14 weeks, all guinea pigs were administered
CO,. Cerebrospinal fluid was collected and the brains were
20 removed and three brain regions (hippocampus, cortex and
cerebellum) were dissected and used to measure the
concentration of total AS protein using ELISA.
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109&&f()hé%%tained following the fourth dose (GMT 301) and fell with
the final dose (GMT 54). There was a clear antigen dose
response for AN1792 bound to alum with 300 pug being more
immunogenic at all time points than 33 ug. At the peak of the
15 antibody response, following the fourth immunization, the
difference between the two doses was 43% with GMTs of about
1940 (33 ug) and 3400 (300 ug). The antibody response to 33
pg AN1792 plus MPL was very similar to that generated with
almost a ten-fold higher dose of antigen (300 upg) bound to
20 alum. The addition of MPL to an o/w emulsion decreased the
potency of the vaccine relative to that with MPL as the sole
adjuvant by as much as 75%. A palmitoylated derivative of
AN1792 was completely non-immunogenic when administered in PBS
and gave modest titers when presented in an o/w emulsion with
25 GMTs of 340 and 105 for the third and fourth bleeds. The.
highest antibody titers were generated with Freund's adjuvant
with a peak GMT of about 87,000, a value almost 30-fold
greater than the GMTs of the next two most’ potent vaccines,

MPL and high dose AN1792/alum.

30 The most promising adjuvants identified in this study are
MPL and alum. Of these two, MPL appears preferable because a
10-fold lower antigen dose was required to generate the same
antibody response as obtained with alum. The response can be‘\
increased by increasing the dose of antigen and /or adjuvant

35 and by optimizing the immunization schedule. The o/w emulsion
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ippoca pus, the cortex and
the cerebellum were very similar for all four groups despite

s of A protein in the

the wide range of antibody responses to Afl elicited by these
vaccines. Mean Af levels of about 25 ng/g tissue were

20 measured in the hippocampus, 21 ng/g in the cortex, and 12
ng/g in the cerebellum. Thus, the presence of a high
circulating antibody titer to Af for almost three months in
some of these animals did not alter the total Af levels in
their brains. The levels of Af in the CSF were also quite

25 similar between the groups. The lack of large effect of
AN1792 immunization on endogenous Af indicates that the immune

response is focused on pathological formations of Af.

VIII. Immune Response to Different Adjuvants in Mice

Six-week old female Swiss Webster mice were used for this
30 study with 10-13 animals per group. Immunizations were given
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" &s3&109 - &T0 =TI T IP% 109 0% & (S5 |
Fre s AU BT i 7 ARG o A B W IR T N
10948 ()-|_7%0% &l (40 - ppg|PBS _ AN1792 13
8 10 PBS none
9 10 Squalene 5% AN1792 33
emulsified
10 10 Squalene 5% AN1792 33
admixed
11 10 Alum 2 mg AN1792 33
15 12 13 MPL + Alum 50 pg/2 mg AN1792 33
13 10 QS21 S pg AN1792 33
14 10 QS21 10 ug AN1792 33
15 10 QSs21 25 ug AN1792 33
16 13 QSs21 25 pug AN1792 150
20 17 13 QS21 25 pg AN1528 33
18 13 QS21 + MPL 25 pgl/50 pg AN1792 33
19 13 QS21 + Alum 25 pg/2 mg AN1792 33
Footnotes:

* Number of mice in each group at the initiation of the experiment,

25

and no antigen.

The ELISA titers of antibodies against AB42 in each group are shown in Table 8 below.

* The adjuvants are noted. The buffer for all these formulations was PBS. For group 8, there was no adjuvant
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6 61 2536 2301 1442 4504

7 37 395 484 972 2149

8 25 25 25 25 25

9 25 183 744 952 1823
15 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
20 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

25 The table shows that the highest titers were obtained for groups 4, 5 and 18, in which
the adjuvants were 125 ug MPL, 50 ug MPL and QS21 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
30 humans to determine their ability to potentiate immune '
responses to Af and to induce the immune-mediated clearance of

amyloid deposits in the brain.
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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

5 AN1792 or AN1528 combined with various adjuvants. Animals
were distributed to match the gender, age, and parentage of
the animals within the groups as closely as possible. The
adjuvants included alum, MPL, and QS21, each combined with
both antigens, and Freund’s adjuvant (FA) combined with only

10 AN1792. An additional group was immunized with AN1792
formulated in PBS buffer plus the preservative thimerosal
without adjuvant. A ninth group was immunized with PBS alone
as a negative control.

Preparation of aggregated Af peptides: human Af1-40

15 (AN1528; California Peptides Inc., Napa, CA; Lot ME0541l) and
human Af1-42 (AN1792; California Peptides Inc., Lot ME0439)
peptides were freshly solubilized for the preparation of each
set of injections from lyophilized powders that had been
stored desiccated at -20°C. For this purpose, two mg of

20 peptide were added to 0.9 ml of deionized water and the
mixture was vortexed to generate a relatively uniform solution
or suspension. AN1528 was soluble at this step, in contrast
to AN1792. A 100 gl aliguot of 10X PBS (1X PBS: 0.15 M NaCl,
0.01 M sodium phosphate, pH 7.5) was then added at which point

25 AN1528 began to precipitate. The suspensions were vortexed
again and incubated overnight at 37°C for use the next day.

To prepare vaccine doses with alum (Groups 1 and S5), Af
peptide in PBS was added to Alhydrogel {(two percent agueous
aluminum hydroxide gel, Sargeant, Inc., Clifton, NJ) to reach

30 concentrations of 100 pug Af peptide per 1 mg of alum. 10X PBS
was added to a final dose volume of 200 ul in 1X PBS. The
suspension was then gently mixed for approximately 4 hr at RT
prior to injection.

To prepare vaccine doses for with MPL (Groups 2 and 6),
35 lyophilized powder (Ribi ImmunoChem Research, Inc., Hamilton,
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MT; Lot 67039-E0896B) was added to 0.2% aqueous triethylamine
to a final concentration of 1 mg/ml and vortexed. The mixture

was heated to 65 to 70°C for 30 sec to create a slightly
opaque uniform suspension of micelles. The solution was

5 stored at 4°C. For each set of injections, 100 pg of peptide
per dose in 50 pl PBS, 50 ug of MPL per dose (50 pl) and 100

1l of PBS per dose were mixed in a borosilicate tube
immediately before use.

To prepare vaccine doses with QS21 (Groups 3 and 7),

10 lyophilized powder (Agquila, 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 ul PBS,

25 ug

of QS21 per dose in 25 ul PBS and 125 pl of PBS per dose were

15 mixed in a borosilicate tube immediately before use.

To prepare vaccine doses with Freund’'s Adjuvant (Group 4),
100 pg of AN1792 in 200 pl PBS was emulsified 1:1 (vol:vol)
with Complete Freund’'s Adjuvant (CFA) in a final volume of 400

pl for the first immunization. For subsequent immunizations,

20 the antigen was similarly emulsified with Incomplete Freund’s

Adjuvant (IFA). For the vaccines containing the adjuvants
alum, MPL or QS21, 100 ug per dose of AN1792 or AN1528 was
combined with alum (1 mg per dose) or MPL (50 pg per dose) or
QS21 (25 pug per dose) in a final volume of 200 ul PBS and

25 delivered by subcutaneous inoculation on the back between- the

shoulder blades. For the group receiving FA, 100 ug of AN1792

was emulsified 1:1 (vol:vol) with Complete Freund's adjuvant

(CFA) in a final volume of 400 pl and delivered

intraperitoneally for the first immunization, followed by a

30 boost of the same amount of immunogen in Incomplete Freund'’s

adjuvant (IFA) for the subsequent five doses. For the group
receiving AN1792 without adjuvant, 10 pug AN1792 was combined

with 5 pug thimerosal in a final volume of 50 ul PBS and

delivered subcutaneously. The ninth, control group received
35 only 200 pl PBS delivered subcutaneously. Immunizations were
given on a biweekly schedule for the first three doses, then
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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 second dose for the
measurement of antibody titers. Animals were euthanized
approximately one week after the final dose. Outcomes were
measured by ELISA assay of Af and APP levels in brain and by
immunohistochemical evaluation of the presence of amyloid
plaques in brain sections. In addition, Af-specific antibody
titers, and Afi-dependent proliferative and cytokine responses
were determined.

Table 9 shows that the highest antibody titers to Af1-42
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 peak
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, followed by a
decline to 28% of the peak value after the sixth immunization.
The peak mean titer generated with QS21 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 recquired to reach the peak
response. Titers generated by alum-bound AN1792 were
marginally greater than those obtained with QS21 and the
response kinetics were more rapid. For AN1792 delivered in
PBS with thimerosal the frequency and size of titexrs were.
barely greater than that for PBS alone. The peak titers
generated with MPL and AN1528 (peak GMT 3099) were about 9-
fold lower than those with AN1792. Alum-bound AN1528 was very
poorly immunogenic with low titers generated in only some of
the animals. No antibody responses were observed in the
control animals immunized with PBS alone.
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Table 9
Geometric Mean Antibody Titers®
Week of Bleed
“‘lreatment 3.3 5.0 9.0 13.0 17.0
5 Alum/ 102 1,081 2,366 1,083 572

AN1792 (12721) (17/20) (21721) (19/21) (18/21)
MPL/ 6241 28,867 1,1242 5,665 8,204
AN1792 (21/21) 21/21) (21/21) (20/20) (20/20)
QS21/ 30 227 327 1,511 1,188

10 AN1792 (1/20) (10/19) (10/19) (17/18) (14/18)
CFAJ 10,076 61,279 75,386 41,628 30,574
AN1792 (15/15) (15/15) (15/15) (15/15) (15/15)
Alum/ 25 33 39 37 31
AN1528 0/21) (1/21) (3/20) (1/20) (2/20)

15 ‘MPL/ 184 2,591 1,653 1,156 3,099
AN1528 (15/21) (20/21) (21/21) (20/20) (20/20)
QS21/ 29 221 51 820 2,994
AN1528 (1/22) (13/22) (4/22) (20/22) (21/22)
PBS plus 25 33 39 37 47

20 'Ii'limerosal (0/16) (2/16) (4/16) (3/16) (4/16)
PBS 25 25 25 25 25

(0/16) (0/16) (0/15) (0/12) (0/16)

Footnotes:
! Geometric mean antibody titers measured against AS1-42
" Number of responders per group

25 The results of AN17392 or AN1592 treatment with various
adjuvants, or thimerosal on cortical amyloid burden in 12-
month old mice determined by ELISA are shown in Fig. 15. In
PBS control PDAPP mice, the median level of total Af in the
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cortex at 12 months was 1,817 ng/g. Notably reduced levels of
Af were observed in mice treated with AN1792 plus CFA/IFA,
AN1792 plus alum, AN1792 plus MPL and QS21 plus AN1792. The
reduction reached statistical significance (p<0.05) only for
5 AN1792 plus CFA/IFA. However, as shown in Examples I and III,
the effects of immunization in reducing Af levels become
substantially greater in 15 month and 18 month old mice.
Thus, it is expected.that at least the AN1792 plus alum,
AN1792 plus MPL and AN1732 plus QS21 compositions will achieve
10 statistical significance in treatment of oldexr mice. By
contrast, the AN1792 plus the preservative thimerosal showed a
median level of Af about the same as that 'in the PBS treated
mice. Similar results were obtained when cortical levels of
AB42 were compared. The median level of Af42 in PBS controls
1S was 1624 ng/g. Notably reduced median levels of 403, 1149,
620 and 714 were observed in the mice treated with AN1792 plus
CFA/IFA, AN1792 plus alum, AN1792 plus MPL and AN1792 plus
QS21 respectively, with the reduction achieving statistical
significance (p=0.05) for the AN1792 CFA/IFA treatment group.
20 The median level in the AN1792 thimerosal treated mice was
1619 ng/g AB42.

X. Toxicity Analysis

Tissues were collected for histopathologic examination.at
the termination of studies described in Examples 2, 3 and 7.
25 In addition, hematology and clinical chemistry were performed
on terminal blood samples from Examples 3 and 7. Most of the
major organs were evaluated, including brain, pulmonary,
lymphoid, gastrointestinal, liver, kidney, adrenal and gonads.
Although sporadic lesions were observed in the study animals,
30 there were no obvious differences, either in tissues affected
or lesion severity, between AN1792 treated and untreated
animals. There were no unique histopathological lesions noteq‘
in AN-1782-immunized animals compared to PBS-treated or
untreated animals. There were also no differences in the
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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

25 Association (ADRDA) criteria for probable AD are selected.
Suitable patients score in the 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

30 that may interfere. Baseline evaluations of patient function
are made using classic psychometric measures, such as the
MMSE, and the ADAS, which is a comprehensive scale for
evaluating patients with Alzheimer's Disease status and
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function. These psychometric scales provide a measure of
progression of the Alzheimer's condition. Suitable
qualitative life scales can also be used to monitor treatment.
Disease progression can also be monitored by MRI. Blood

5 profiles of patients can also be monitored including assays of
immunogen-specific antibodies and T-cells responses.

Following baseline measures, patients begin receiving
treatment. They are randomized and treated with either
therapeutic agent or placebo in a blinded fashion. Patients

10 are monitored at least every six months. Efficacy is
determined by a significant reduction in progression of a
treatment group relative to a placebo group.

A second phase II trial is performed to evaluate conversion
of patients from non-Alzheimer's Disease early memory loss,

15 sometimes referred to as age-associated memory impairment
(AAMI), to probable Alzheimer's disease as defined as by ADRDA
criteria. Patients with high risk for conversion to
Alzheimer's Disease are selected from a non-clinical
population by screening reference populations for early signs

20 of memory loss or other difficulties associated with pre-
Alzheimer's symptomatology, a family history of Alzheimer's
Disease, genetic risk factors, age, sex, and other features
found to predict high-risk for Alzheimer's Disease. Baseline
scores on suitable metrics including the MMSE and the ADAS

25 together with other metrics designed to evaluate a more normal
population are collected. These patient populations are
divided into suitable groups with placebo comparison against
dosing alternatives with the agent. These patient populations
are followed at intervals of about six months, and the

30 endpoint for each patient is whether or not he or she converts
to probable Alzheimer's Disease as defined by ADRDA criteria
at the end of the observation.
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XII. General Materials and Methods

1. Measurement of Antibody Titers

Mice were bled by making a small nick in the tail vein and
collecting about 200 ul of blood into a microfuge tube.

5 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 temperature (RT), vortexed, then
centrifuged at 14,000 x g for 10 min to separate the clot from

10 the serum. Serum was then transferred to 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 pl of a
solution containing eithexr 10 ug/ml either Af42 or SAPP or

15 other antigens as noted in each of the individual 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 and sera were added to the wells starting at a 1/100
dilution in Specimen Diluent (0.014 M sodium phosphate, pH

20 7.4, 0.15 M NaCl, 0.6% bovine serum albumin, 0.05%
thimerosal). Seven serial dilutions of the samples were made
directly in the plates in three-fold steps to reach a final
dilution of 1/218,700. The dilutions were incubated in the
coated-plate wells for one hr at RT. The plates were then

25 washed four times with PBS containing 0.05% Tween 20. The
second antibody, a goat anti-mouse Ig conjugated to
horseradish peroxidase (obtained from Boehringer Mannheim),
was added to the wells as 100 ul of a 1/3000 dilution in
Specimen Diluent and incubated for one hr at RT. Plates were =«

30 again washed four times in PBS, Tween 20. To develop the
chromogen, 100 pl of Slow TMB (3,3',5,5'-tetramethyl benzidine
obtained from Pierce Chemicals) was added to each well and
incubated for 15 min at RT. The reaction was stopped by the
addition of 25 ul of 2 M H,S0,. The color intensity was then

35 read on a Molecular Devices Vmax at (450 nm - 650 nm).
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Titers were defined as the reciprocal of the dilution of
serum giving one half the maximum OD. Maximal OD was
generally taken from an initial 1/100 dilution, except in
cases with very high titers, in which case a higher initial
5 dilution was necessary to establish the maximal OD. If the
50% point fell between two dilutions, a linear extrapolation
was made to calculate the final titer. To calculate geometric
mean antibody titers, titers less than 100 were arbitrarily

assigned a titer value of 25.

10 2. Lymphocvte proliferation assay

Mice were anesthetized with isoflurane. Spleens were
removed and rinsed twice with 5 ml PBS containing 10% heat-
inactivated fetal bovine serum (PBS-FBS) and then homogenized
in a 50 u Centricon unit (Dako A/S, Denmark) in 1.5 ml PBS-FBS

15 for 10 sec at 100 rpm in a Medimachine (Dako) followed by
filtration through a 100 g 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 5 mL buffer containing

20 0.15 M NH,C1l, 1 M KHCO,, 0.1 M NaEDTA, pH 7.4 for five min at
RT. Leukocytes were then washed as above. Freshly isolated
spleen cells (105 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

25 Biosciences, Lenexa, KS) supplemented with 2.05 mM L
glutamine, 1% Penicillin/Streptomycin, and 10% heat-
inactivated FBS, for 96 hr at 37°C. Various Af peptides, Af1-
16, AB1-40, Af1-42 or APB40-1 reverse sequence protein were
also added at doses ranging from 5 gM to 0.18 uM in four

30 steps. Cells in control wells were cultured with Concanavalin
A (Con A) (Sigma, cat. # C-5275, at 1 pg/ml) without added
protein. Cells were pulsed for the final 24 hr with 3E-
thymidine (1 uCi/well obtained from Amersham Corp., Arlington“
Heights IL). Cells were then harvested onto UniFilter plates
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and counted in a Top Count Microplate Scintillation Counter
(Packard Instruments, Downers Grove, IL). Results are
expressed as counts per minute (cpm) of radioactivity
incorporated into inscluble macromolecules.

5 4. Brain Tissue Prevaration

After euthanasia, the brains were removed and one
hemisphere was prepared for immunohistochemical analysis,
while three brain regions (hippocampus, cortex and cerebellum)
were dissected from the other hemisphere and used to measure

10 the concentration of various Af proteins and APP forms using
specific ELISAs (Johnson-Wood et al., supra).

Tissues destined for ELISAs were homogenized in 10 volumes

of ice-cold guanidine buffer (5.0 M guanidine-HCl, 50 mM Tris-
HCl, pH 8.0). The homogenates were mixed by gentle agitation

15 using an Adams Nutator (Fisher) for three to four hr at RT,
then stored at -20°C prior to quantitation of Af and APP.
Previous experiments had shown that the analytes were stable
under this storage condition, and that synthetic Af protein
(Bachem) could be quantitatively recovered when spiked into

20 homogenates of control brain tissue from mouse littermates
(Johnson-Wood et al., supra).

5. Measurement of AB Levels

The brain homogenates were diluted 1:10 with ice cold
Casein Diluent (0.25% casein, PBS, 0.05% sodium azide, 20
25 pg/ml aprotinin, 5 mM EDTA pH 8.0, 10 pg/ml leupeptin) and
then centrifuged at 16,000 x g for 20 min at 4° C. The
synthetic AS protein standards (1-42 amino acids) and the APPH
standards were prepared to include 0.5 M guanidine and 0.1%
bovine serum albumin (BSA) in the final composition. The
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"total" Af sandwich ELISA utilizes monoclonal antibody (mAf)
266, specific for amino acids 13-28 of AB (Seubert, et al.),
as the capture antibody, and biotinylated mAf 3D6, specific
for amino acids 1-5 of Af (Johnson-Wood, et al), as the

5 reporter antibody. The 3D6 mAf does not recognize secreted
APP or full-length APP, but detects only Af species with an
amino-terminal aspartic acid. This assay has a lower limit of
sensitivity of "50 pg/ml (11 pM) and shows no cross-reactivity
to the endogenous murine Afl protein at concentrations up to 1

10 ng/ml (Johnson-Wood et al., supra).

The AB1-42 specific sandwich ELISA employs mAf 21F12,
specific for amino acids 33-42 of Af (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

15 sensitivity of about 125 pg/ml (28 pM, Johnson-Wood et al.).
For the Af ELISAs, 100 pl of either mAf 266 (at 10 pg/ml) or
mAfS 21F12 at (S ug/ml) was coated into the wells of 96-well
immunoassay plates (Costar) by overnight incubation at RT.

The solution was removed by aspiration and the wells were

20 blocked by the addition of 200 pl 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-HCl, pH 7.5}, plus

25 0.05% Tween 20] prior to use. The samples and standards were
added in triplicate aliquots of 100 pl per well and then
incubated overnight 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

30 Buffer (0.25% casein, 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
Vector, Burlingame, CA), diluted 1:4000 in Casein Assay
Buffer, was added to the wells for 1 hr at RT. The

35 colorimetric substrate, Slow TMB-ELISA (Pierce), was added and
allowed to react for 15 minutes at RT, after which the a
enzymatic reaction was stopped by the addition of 25 ul 2 N
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H,S0,. The reaction product was quantified using a Molecular
Devices Vmax measuring the difference in absorbance at 450 nm
and 650 nm.

6. Measurement of APP levels

Two different APP assays were utilized. The first,
designated APP-«/FL, recognizes both APP-alpha (&) and full-
length (FL) forms of APP. The second assay is specific for
APP-c. The APP-o/FL assay recognizes secreted APP including
the first 12 amino acids of AB. Since the reporter antibody
(2H3) is not specific to the a-clip-site, 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 immobilized APP antibodies
to the cytoplasmic tail of APP-FL to deplete brain homogenates
of APP-FL suggest that approximately 30-40% of the APP-o/FL
APP is FL (data not shown). The capture antibody for both the
APP-o/FL and APP-a assays is mAf 8ES, raised against amino
acids 444 to 592 of the APP695 form (Games et al., supra).

The reporter mAf for the APP-a/FL assay is mAf 2H3, specific
for amino acids 597-608 of APP695 (Johnson-Wood et al.,
supra) and the reporter antibody for the APP-¢ assay is a
biotinylated derivative of mAf 16H9, raised to amino acids 605
to 611 of APP. The lower limit of sensitivity of the APP-o/FL
assay is about 11 ng/ml (150 pM) (Johnson-Wood et al.) and
that of the APP-o specific assay is 22 ng/ml (0.3 nM). For
both APP assays, mAf 8ES5 was coated onto the wells of 96-well
EIA plates as described above for mAf 266. Purified,
recombinant secreted APP-o was used as the reference standard
for the APP-o assay and the APP-«/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 diluted 1:4 in
Specimen Diluent containing 0.5 M guanidine. Diluted

10%
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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

5 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. The fluorescent
substrate 4-methyl-umbellipheryl-phosphate was added for a 30-
min RT incubation and the plates were read on a Cytofluor tm

10 2350 fluorimeter (Millipore) at 365 nm excitation and 450 nm
emission.

7. Immunohistochemistry

Brains were fixed for three days at 4°C in 4%
paraformaldehyde in PBS and then stored from one to seven days
15 at 4°C in 1% paraformaldehyde, 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
20 at the level of the dorsal hippocampus, each separated by
consecutive 240 um intervals, were incubated overnight with
one of the following antibodies: (1) a biotinylated anti-Af
(mAf, 3D6, specific for human Af) diluted to a concentration
of 2 pg/ml in PRS and 1% horse serum; or (2) a biotinylated
25 mAfS specific for human APP, 8ES, diluted to a concentration of
3 pg/ml in PBS and 1.0% horse serum; or (3) a mAf specific for
glial fibrillary acidic protein (GFAP; Sigma Chemical Co.)
diluted 1:500 with 0.25% Triton X-100 and 1% horse serum, in
Tris-buffered saline, pH 7.4 (TBS); or (4) a mAf specific for
30 CD11lb, MAC-1 antigen, (Chemicon International) diluted 1:100
with 0.25% Triton X-100 and 1% rabbit serum in TBS; or (5) a
mAB specific for MHC II antigen, (Pharmingen) diluted 1:100
with 0.25% Triton X-100 and 1% rabbit serum in TBS; or (6) a
rat mAB specific for CD 43 (Pharmingen) diluted 1:100 with 1%
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rabbit serum in PBS or (7) a rat mAf specific for CD 45RA

(Pharmingen) diluted 1:100 with 1% rabbit serum in PBS; or (8)
a rat monoclonal Af specific for CD 45RB (Pharmingen) diluted
1:100 with 1% rabbit serum in PBS; or (9) a rat monoclonal Af
5 specific for CD 45 (Pharmingen) diluted 1:100 with 1% rabbit

serum in PBS; or (10) a biotinylated polyclonal hamster AS
specific for CD3e (Pharmingen) diluted 1:100 with 1% rabbit
serum in PBS or (11) a rat mAf specific for CD3 (Serotec)
diluted 1:200 with 1% rabbit serum in PBS; or with (12) a

10 solution of PBS lacking a primary antibody containing 1%
normal horse serum.

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

15 peroxidase. They were next incubated overnight at 4°C with
primary antibody. Sections reacted with 3D6é or 8ES5 or CD3e
mAfs were then reacted for one hr at RT with a horseradish
peroxidase-avidin-biotin-complex with kit components “A” and
“B” diluted 1:75 in PBS (Vector Elite Standard Kit, Vector

20 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 IgG {(Vector) diluted 1:75 in PBS,

25 respectively. Sections were then reacted for one hr at RT
with a horseradish peroxidase-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%

30 3,3'-diaminobenzidine (DAB) at RT. Sections destined for
incubation with the GFAP-, MAC-1- AND MHC II-specific
antibodies were pretreated with 0.6% hydrogen peroxide at RT
to block endogenous peroxidase then incubated overnight with
the primary antibody at 4°C. Sections reacted with the GFAP ‘

35 antibody were incubated for 1 hr at RT with biotinylated anti-
mouse IgG made in horse (Vector Laboratories; Vectastain Elite
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To counterstain Af plagques, a subset of the GFAP-positive
sections were mounted on Superfrost slides and incubated in
aqueous 1% Thioflavin S (Sigma) for 7 min following

20 immunohistochemical processing. Sections were then dehydrated
and cleared in Propar, then overlaid with coverslips mounted

with Permount.

8. Image Analysis

A Videometric 150 Image Analysis System (Oncor, Inc.,

25 Gaithersburg, MD) linked to a Nikon Microphot-FX microscope
through a CCD video camera and a Sony Trinitron monitor was
used for quantification of the immunoreactive slides. The
image of the section was stored in a video buffer and a color-
and saturation-based threshold was determined to select and

30 calculate the total pixel area occupied by the immunolabeled
structures. For each section, the hippocampus was manually
outlined and the total pixel area occupied by the hippocampus
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tissue sample from the patient before treatment with an agent,
comparing an amount of antibody specific for A8 peptide in the tissue
sample from the patient after treatment with the agent to the baseline amount of
AR peptide-specific antibody,
10 wherein an amount of A8 peptide-specific antibody measured after the
treatment that is significantly greater than the baseline amount of A8 peptide-

specific antibody indicates a positive treatment outcome.

2. The method of claim 1, wherein the amounts of antibody are measured

15 as antibody titers.

3. The method of claim 2, wherein the amounts of antibody are measured

by an ELISA assay.

20 4. A method of assessing efficacy of an Alzheimer’s treatment method in a
patient, comprising
determining a baseline amount of antibody specific for AR peptide in

tissue sample from a patient before treatment with an agent;
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AR peptide-specific antibody,
wherein a reduction or lack of significant difference between the amount
5 of AR peptide-specific antibody measured after the treatment compared to the

baseline amount of A8 peptide-specific antibody indicates a negative treatment

outcome.

5. A method of assessing efficacy of an Alzheimer's treatment method in a
10 patient, comprising
determining a control amount of antibody specific for A3 peptide in tissue
samples from a control population,
comparing an amount of antibody specific for A peptide in a tissue
sample from the patient after administering an agent to the control amount of
15 AR peptide-specific antibody,
wherein an amount of A3 peptide-specific antibody measured after the
treatment that is significantly greater than the control amount of A peptide-

specific antibody indicates a positive treatment outcome.

20 6. A method of assessing efficacy of an Alzheimer’s treatment method in a
patient, comprising
determining a control amount of antibody specific for A8 peptide in

tissues samples from a control population,
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comparing an amount of antibody specific for A8 peptide in a tissue
sample from the patient after administering an agent to said control amount of
AL peptide-specific antibody,

wherein a lack of significant difference between the amount of A
peptide-specific antibody measured after beginning said treatment compared to
the control amount of AR peptide-specific antibody indicates a negative

treatment outcome.

7. A method of monitoring Alzheimer’s disease or susceptibility thereto in a
patient, comprising:
detecting an immune response against A8 peptide in a sample from the

patient.

8. The method of claim 7, wherein the patient is being administered an

agent effective to treat or prevent Alzheimer's disease, and the level of the

response determines the future treatment regime of the patient.

9. The method of claim 8, wherein the agent is A8 peptide.

10.  The method of any one of claims 6-9, wherein the detecting comprises

detecting an antibody that specifically binds to AR peptide.

11.  The method of any one of claims 6-9, wherein the detecting comprises

detecting T-cells specifically reactive with A8 peptide.
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12. A method of assessing efficacy of an Alzheimer’s treatment method in a
patient, comprising

determining a value for an amount of antibody specific for AR peptide in
tissue sample from a patient who has been treated with an agent;

comparing the value with a control value determined from a population of
patient experiencing amelioriation of, or freedom from, symptoms of Alzheimer's

disease due to treatment with the agent;

wherein a value in the patient at least equal to the control value indicates

a positive response to treatment.

13.  Use of AR peptide in monitoring treatment of Alzheimer’s disease in a

patient.

14.  Use of an antibody that specifically binds to AR peptide in monitoring

treatment of Alzheimer's disease in a patient.

15.  Use of a T-cell specifically reactive to AR peptide in monitoring treatment

of Alzheimer’s disease in a patient.



