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with Ntermnal fragnments of A[3 bind to anyloid
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domai ns of A(31-42 (SEQID NGO 1) (synthesized
contiguous to T cell epitope derived from oval bum n)
were used to inmunize PDAPP mice. A reversener

A135-1 ( SEQ BRINODZESCRIBTION @F BEEDRAYANGE control.
Fi g. 1B. ELISA titers against aggregated AR 1-42 were
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reduced in the A(33-9 and AJ35-11 groups (p<0.05).
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groupg ﬁﬂﬁitéré@l 1RfReRBN(FTBAd NG5 BVEsRHE 8BNS théfR#). Amyloid burden
was significantly reduced in the AB1-5, AB3-9, and AB5-11 groups (p<0.001. Bars represent
median values and the dashed horizontal line indicates the control level. Neuritic burden was
significantly reduced in the AB3-9 and AB5-11 groups (p<0.05). Neither endpoint was
significantly altered by immunization with AB15-24 group. Statistical analysis was
preformed with square root transformation (to normalize non-parametric distributions), and

analyzed with ANOVA. A Dunnett’s test was then used to compare the multiple groups



anal yzed with ANOVA. A Dunnett's test was then used to
conpare the nmultiple groups 3 WO 2004/ 069182
weEaesasen4/ 002856 A01-5, A(33-9, A(315-24 greapssSmw0d/t02856
their A(35-1 control, and Mann-VWitney for the A(35-11
group with its correspondi ng A135-1 reversener
AB1-50533-8) AP W5-Wop@0fg wiB INEAR ABST ddBROD) 4hdVRBH SV hibiehAbk B AB5-11
DESCRI PTION |, General [0009] The invention provides
grouppith By eoTEPdieAB P rigieverseaertdonolor ophyl axi s of , or
treating a disease associated with anyloid deposits
using fragnents froma central or Ctermnal regions
of A[ 3. Such fragments can induce a polyclonal mxture
of antibodies that specifically bind to soluble A(3
wi t hout binding to plaques. The antibodi es can inhibit
formation of ainyloid deposits of ARin the brain of a
patient from soluble A(3, thus preventing or treating
the di sease. Fragnent A(315-24 and subfragnents of
5-10 contiguous am no acids thereof are preferred
i mmunogens due to their capacity to generate a high
titer of antibodies. 1. DEFIN TIONS [0010] For
pur poses of classifying am no acids substitutions as
conservative or nonconservative, am no acids are
grouped as follows: Goup | (hydrophobic sidechains):
norl euci ne, nmet, ala, val, leu, ile; Goup Il (neutra
hydrophilic side chains): cys, ser, thr; Goup III
(acidic side chains): asp, glu; Goup IV (basic side
chains): asn, gln, his, lys, arg; Goup V (residues
i nfluencing chain orientation): gly, pro; and G oup Vi
(aromatic side chains): trp, tyr, phe. Conservative
substitutions involve substitutions between am no
acids in the sane class. Non-conservative
substitutions constitute exchangi ng a nenber of one of
t hese cl asses for a menber of another. [0011] The term
"all-D" refers to peptides having >_ 75% >_80% _>
85% > 90% > 95% and 100% D-configuration am no
acids. [0012] The term"agent" is used to describe a
conpound that has or may have a pharnacol ogi ca
activity. Agents include conpounds that are known
drugs, conpounds for which pharmacol ogical activity
has been identified but which are undergoi ng further



t herapeutic eval uati on, and conpounds that are nenbers
of collections and libraries that are to be screened
wo oro4m6qaBar macol ogi cal activity. [0013] Ther apPCI/U82004/002856

agents of the invention are typically substantially

pure fromundesired contam nant. This neans that an

agent is typically at | east about 50% w w

(wei ght / wei ght) pBETAJLERDERESCRIBIEODE| ng

substantially free frominterfering proteins and

Cc ynants. Sonetines the agents are at | east about
L 8%&‘1%%‘%\/ and, nore preferably at |east 90 or about 5

0Q4/ 069182 PCT/ US2004/ 002856 95% w w puri ty.
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.tpli ﬁe%fse associated with anyloid deposits. [0014] =
specifiggybpdtospigleAb patharnding teplemrese I hapaiiodi¢secan inhibit

k] h . I affinity for ach her t hat
formafih of b 1eRFu g b B bt bEs it FP B =cPd Apndes
preveididd dtitheating tHRl diftase. FHhirhdnt' AP 1504 SRNuDbRhemSHE B 850 contiguous

_unrelated antigen or antibody to a dlffe%nelnt anti gen.
aminoTisédsrthergef arg praferredyimphunoghies duedo dindii ¢apesityf torgepaate a high titer of
antibo%ieher is usually at least 107, 108, 109 M1, or 1010

T Affinities greater than 108 M1 are preferred.

Specific binding of a polyclonal antibody to an
IL. eéﬁwhi n A(3 neans the antibodies in the
pol ycl onal anti body popul ation specifically bind to

[0010bné&or pmipbegefofasA{i@ng\brhimouicidaistibktin@idng a®tdiervanid epes
015]. The term "anti body" or "i rrrrunl%ghli obul i n"

of A(3. [O
HOHCOP%er\ﬁé‘Ef& Lﬂlnior?&}dé&'é’f FAMRECh as4AM WS dirasp d fey drephedicgdechains):
ef.80f .. ' - e \W.t :
i FRSIEA, WIET A, YO8 ARt BRERRL SR URALE lhid o
Groupslple@cidiccsite cidhinsy bsp, ghn; Gndripgln(tasiagidechaing)e | ad6 18, his, lys, arg;
G Zar te heavy. chains, |ight chains Fab, Fab' o
rouP[S:? @s@g,es aLHeuct %lamﬁ#waé@%ng@, Riceanst Gﬁﬂy@e\é[ (gypmatic side
chains}) &85 FA Pﬁélt CokdtlA ali 6 WM QHESns A olY s@&ﬁﬁgﬁﬁlk betWeen amino acids
) chem cal separation of i1ntact immunoglobulins. Thé
in the samerclagsh tN@peyiservpive substitutiess wnstitote exohanging a member of one of
' negl obul.i n chains that are chemcally conjugated
these ‘%@ggsoffégg%%]%egé’ga%ogﬂerf usi on proteins with other

Igr oteins. The term "antibody" also includes
[0011]h; dpetsrm '@lldAt tefersl{o pentidesipydig * @5% =180V BRS Y0 a90%, > 95%,

ot Wody. i s..an artifi.cial hybrid antibody having two

and 103)/? PE‘P&?@“W&&OW“?W %hain pairs and two different

binding sites, ~Bispecific antibodies can be produced
[0012},y The {eaps ‘@ggntofs yed kndesciibe s geihpepndybitdias of may have a

s | L ki ' nt.s. Se e.g.

pamQALREATES, ), ALOI A0 5o TSR gyt cBnpoumcs
which pladidsoRipical 4By haibednatentifiet bat which atedeedoingd ABther

1547- 1553 (1992). [0016] A(3, also known as (3-anyloid
therapgraticy qvaliatigh, and cmppynsls thafeze wembers o6 coljegtiony anshléares that are

to be screened for a pharmacological activity.

[0013] Therapeutic agents of the invention are typically substantially pure from undesired
contaminant. This means that an agent is typically at least about 50% w/w (weight/weight)
purity, as well as being substantially free from interfering proteins and contaminants,

Sometimes the agents are at least about 80% w/w and, more preferably at least 90 or about
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wng, Bi ochem Bi ophys. Res. Commun., 120, 1131
(1984)), is a peptide of 39-43 amno acids, which is
WO blm440691m:i pal conmponent of characteristic pl apCtEESN4/002856
Al zhei nmer' s di sease. A(3 has several natural
occurring forms. The natural human fornms of A(3 are
95% Wit pytY %iquea@r A31B8 GOnventigna proteBotifiagtitdicatnmiquis ddBnogeneous

pept1ciEQ %{ aﬂgy&iggf’sw% cirn?e Shiat eg& "ﬁ'nag?p%ﬁ %tag S r%{ tg(le ?ntflegt%)snhrlngy

recursor ar

prevetiasffyct @to;ﬂiylamsTdﬂ\Eir 1263t a Hfs@asb%gscfcﬂa?&immh 101 @ dEPRILE
A(342 has the sequence: [0017]

[0014]'|2 %p@él@ic'ﬁlﬂiE%HitglE&l\ﬁc? IELI%S @%Qnsit?ug ngﬁles}ége ,}tu% 9H Iigty for

each c&herAbat 1$_gttsle@t Y OAI1864 dre-00-fold greater than the affinity of either entlt)éfor a

contrfy ey Y e EasiiaP oA boin ¢ A5 ousRsS6 Thpooieg] Atinty of
the twhedfifies ﬁ%%é@l &Hé} 1@(1311%% di feﬁﬁc}Of rl@m ]]/6() 2 OP ¥oloR& Affinities

om ss
greatey d@pé@? M/elﬂl}ﬁ? Hrﬁf@m:d h%p@ﬁ@nmﬂmg Iof epdlycmaléla%ltlﬁbﬁ}ﬁ & epltope

it A0 b B 55801 b el B o

epitope®ff 4B, witRGR®@idiveloYothdr@pitbiRs @95& 731, and 770 am no
acid residue |ong pol ypeptides encoded by the human

[OOISQPF@Q?% "aﬁﬁﬁo@r& “%mﬁ%(lglotg\g%l 6slgs§§%o ing 773 ft(aétga&gh?dles and

bindingtirapmentsNatieof:, Tiddallyp BRgmérkd 8shhpetMitAh Sk A48 aNiBodly From
hurm(g gq\{l oi d precursor protein (APP) are assigned

WthhﬁE%@F@ E¥es frspediiic bindingde e Apticcariragmennippinging separate heavy

chaind 8 tQ:‘hHins_E%B nFabSF'@B aﬁ&%ﬁg FVA(P&)’%%henté/_\éréél dﬁlgécig é}/ aecomblnant

A(343 refer to an A pepti de contai ni ng
DNA tee]smgum oﬂbﬁ@;zyﬂnaﬂle or Cthemllfhal stpat2tiansf idtaé3mmunoglobulins. The

¢ “re Cl,i 0020] Di say rea d A(3 or fragnents
erm “GREST 8 LI 0R s PO HBLT GBI nS it g cegaically
conjugded 18! orf & x?%@éﬂa% ﬁﬁ%‘?ﬁ&tefﬁ% %Vlﬂle&ﬁtl‘g] {pﬁém%o']'ﬂP %111 aaﬂgbody” also

are capable of self- aggregating orm so
includeg blgmegﬁ(santmodgoms)eofﬁcm[r Bifanctichabayribotlp 1stdn@!r&ﬁ)é1ala{}©nd

antibolff Kbty ¥ St nBRABabe Shaif S e enbipging aites.
Blspediﬁdﬂ XEIOdEes AR bl Brddacdl W@ba&ﬁa@ MPﬁEih'oli@ ﬁﬁimﬁ%‘f fuSiBnlof

DMSO wi th sonication. The resulting solutionis
hybnde@% pr Hpljag of Bab' disspentan Pes, e Savigeividair& iLedimams Clin, Exp

SR8, AbBoBico LLATEL! 2 1HIGLAE 5 TORER o1 LOBBR

monameric units are held together by noncoval ent bonds
[0016]5n4Paglse knawa as ﬁtamlwé oFRiffieeobAd pepiadeciece WS 961668285 Glenner &

e R e e
~ acids, vaith iatid frgipas ccﬁhﬁ%eﬁt $ipbratRtigid flafhed P ALHAYER iSease. AB

t hereof or
has several natural occurring forms. The natural human forms of ApB are referred to as AB39,

AP40, AB41, AB42 and AB43. The sequences of these peptides and their relationship to the
APP precursor are illustrated by Fig. 1 of Hardy et al., TINS 20, 155-158 (1997). For

example, AB42 has the sequence:

[0017] 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-Tle-
Ile-Gly-Leu-Met-Val-Gly-Gly-Val-Val-Ile-Ala-OH (SEQ ID NO:1).
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aggregated A(3 or fragnments thereof. Sonme anti bodi es
bi nd both soluble A(3 or fragnents thereof and
waggneeased Al 3 or fragments thereof. Sone ant PODUSES4/002856

bi nd to soluble Al3 without binding to plaque. [0021]

An "antigen" is an entity to which an anti body
[0018F pe&Ml' Q@ 40YanBi AT diftB0Reh Al g—b@ Hﬁﬁ@%m?s@ioh%?%a %Ala-Tle, and Ala-

antigenic determnant” refers to a site on an antigen

Ile-Vilaesplectitely Boantié G-tefmimel ¢rel. rﬁe&;@ahﬁers Brome AR 42 piytthppresence of a

can be forped both from conti guous am no acids or
threomg?lge@}ﬁppgb% LHOHYSaci ds j uxt aposed by tertiary

f ol di ng_ of a, protel n. Epitopes formed from contiguous
[0019% i AP A6 AP Hy anck 4BP éaltelfq,r, nesﬂeatwﬂyi, torhhaa&&ﬁogﬁt entld70 amino acid

resicEPie B YPRIRER R Py PSRy Gt co e RARE il Nt 325

773 (W&twnw& 3ONUBRER31, 555 (3988)09&1 Kﬁﬂ%ﬁﬁi étall Nehieles12a830
| east 3, and nore usuall ) | east 8-10 am no

(1988 chmina agids Wl@mnqhneh@pm mlowcwmmmmn (MEPh axgpseigned

det er m.ni ati al fo ito
nmbp ekt septygos 0 e 0 Fo e iR A AR KB40,

n -
AB41 P&éﬁrkt%%% g&?/ﬁg Séfgf;%or ﬁ%gg @a&ﬁie_c’znt\ﬂﬁl@%%fe}{n%gﬁgdues1 -39, 1-40, 1
41, 1R2ahd i el3sraspedbelyods i n Mol ecul ar Bi ol ogy, Vol. 66,

@enn E. Mrris, Ed. (1996). Antibodies that
[0020‘] e@i@&%g%@gatt&?AB %F?ra%ﬁbﬁt@ Bferdof Ehe*ﬁﬁs fn@ﬁ&hbﬁé £&btidR uiits.

I Tmunoassay showing the ability of” one
Dlsaggrﬁgat@ddw onfragnerits thieeeob amcgengakb)" scnblehand arecigablpyoftself-
f _anti T-cel reco tinu
sserBr R Smb AR NisrRS iskBeRaN (& b Rogsai i fhercot pe wsuaty
solubRd texikBpredomiiianely A€ h@ﬁa%@lﬁce@@ﬂre@ﬁbﬂn&oﬂ? Ok Infetiidiito prepare
recogni ze the epitope can be identified by in vitro

monomaﬁ isHadisselys iwqphslmed geniidg ép aerd SRS Qrwlit sacationn The

Sy Y R
fragmlefifs.therBb £ meads MigohletOo AR oL R@Ainogehic Padnicgetheepemdeith the
killing (cytotoxic T |ynphocyte assay Tigges et al.

monogeric LA are, helqmethsgmnwmlermboasls @@t ARQCAES gé@ insolupls beta-
|
stoct 00BN S0 18 LS e X ATRALS: A A mers

Fibrils e uznalisemssluble. @@tﬂmﬁb&memmd eftlsrdoRble2Ap 48fragmehtathereof or
epitope within a cenptral 1%| Qns, neans an epi.tope

aggregateth ABeyitpgmentsyhergof. [%mmnt Adics Bing botihsalle A ardfagments
therecg; and faggﬂég?ted u S8 elgﬁsttlfl{}@ d@%%f%{@ggheg fné@ Lo S%Iuble AB without

bindimgetol pléque. (medi at ed by antigen-specific T cells or
their secretion products) response directed against

[0021]" AAVARIgdn PR ity 1 hibeah Mty BRdci®Ally baksh a
response can be an "active response 1 nduced by

n| stratl n ef | or. a respons
10022 GRS B 4 g A Stigen to which
B andTOICE’ b1 redpori@| BUEET epitdPeE AN be formed both from contiguous amino acids or

noncontiguous amino acids juxtaposed by tertiary folding of a protein. Epitopes formed from

contiguous amino acids are typically retained on exposure to denaturing solvents whereas
epitopes formed by tertiary folding are typically lost on treatment with denaturing solvents.
An epitope typically includes at least 3, and more usually, at least 5 or 8-10 amino acids in a
unique spatial conformation. Methods of determining spatial conformation of epitopes

include, for example, x-ray crystallography and 2-dimensional nuclear magnetic resonance.
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response is elicited by the presentation of
pol ypepti de epitopes in association with Cass | or
w@@sm69182 VHC nol ecul es to activate anti gen- spRCT/UB1004/002856
CD4+ T hel per cells and/or CD8+ cytotoxic T cells.
The response may al so invol ve activation of nobnocytes,
See, egachrifoRa déwpingd raseqdlsin Meibespstin MpleaéndBioldgy, ¥el. b6, Glenn E.

Mom@%df gnen?SAnH?&{ln >t tare&%%z% tPee SI ngﬁgi)lgéﬁrhog%u%?te ﬁed in a simple

1mmunedsbay’ﬂmm$ﬁlelah’ﬂuy1 of oy mbocﬂ}eﬁﬂﬂ&ikethé ®hdde: of another antibody to
prol.iferation assays (CD4+ T cells) or

2 trggE ey | GEB LSt OB R (5 einamRa s o
cells HABbR 1314 Jiieho a%m%ffai) cDAlgnd ef aéﬂs‘fﬁat‘}é’ ghl é}ﬁr%pQ an be
hunoral and cellular responses t |ve or
1dent1ﬁbﬁbbsaple\uﬂ‘p @ssaf$ dut mehsuan antrgeumegﬁrden@‘rohﬁratlon as determmed by
t|n ui s |solat|n ant i bodi

Bt e 9P o b AT ACtFIS PH5SEISE i FRlioPA Aunks oL a1 Tnf
Dis. I‘TR)@UIO I@EM@}Q)E‘B} hiMtreBlde f)&ﬁl%ﬁ‘ﬂ@angC(cﬁBfogféT nm&g&%@&y,

subj ect 002 1 | munogeni ¢ agent
Tigges st aéaéa@ﬂ"@”’@? 3O hgoHM ar pnepiokoiseetetion.esponse

against itself on admnistration to a nmanmal ,
[0023PPtAIONabAYnAlep@eps SNAB n@fanid ébn%ﬁse v &é&aﬁ‘és 1-1 POZBlepitope

The term "naked pol ynucl eoti de" refers
withingpCyiermeinelgegign nirans @l@)ﬁmtoeﬁ edthii tesiduen?9- éB ctmld an epitope within a

ucI eotj.d are sonetines cl oned

Centramtg%ns ?é%%hs %‘? g eSS0 69182

PCT/ USZOO4/ 002856 0027] The term "adjuvant” refers
[0024} é‘eé%Wpd@ﬁHmPF%ﬁi n IRERNE | resranselisithe devglapmenit ofia beneficial

ol RSBSOSy RGA0G5 1 8 oo

secret@alpmchtcts) sgspomseuiiecicd apging antamyldie paptideda n.reAgietigiticait. Such
can augnent an i mmune, response by several nechani snms

a response ARy PR gl PSHMSHERNES mggqegl byradrnisation pfimmymogen ¢r a passive
respor[ﬁg tHdREed by &@hindotrafibfl of EﬁtméhﬂBT Eﬁ’é‘m&ﬁ %‘r@c‘:ﬁg ogr%ﬂﬁfaﬁ immune

g The term "patient uman an
response idicitadhbs th:q reesentationtof pelgpeptlde epitbpes in psrsocllayd)rawith Class I or

he t 9 tit b
Class FHESRPREN o AR FRlernmpeaic calby P o ol axdyer CDs"
cytotokdEUEAB| aierésporitdasy 4188 InvoRRiablivation RE S nbEythd, %jdc%hgges NK

a reference anti body to a common antigen, ‘such
cells, bna(sgphl ufendsitie CP%@StTQWtQSdangIIaI ogls, wpﬂdopiglsaswﬂ;a; camponents

of innzir‘tg %un{ L'gg@s( § en(:ﬁlogs %lell 8}6851?%1% e ‘%gégf{l r‘lif‘ggﬁlls:‘?Sﬁ% QEI

deterntietySxeproli foratiaegsay (CBUAT, ceHYH hce«fam@
o (see Strghlh et al. (Met hodcs? ?n \grg( Emlz&ggg@g‘géﬁssays

(see Byrkggspya; Wggasgsyswak elhs relaive mmnbtmoae pﬁ gmnEtaAalads esdlular
37:3614-3619 986
responfb R ot o lop bRl or R SR PR e by

separateﬂz;bfsb}ating amibwddgds and T-cells from an immunized syngeneic animal and

measuring protective or therapeutic effect in a second subject.

[0025] An "immunogenic agent" or "immunogen" is capable of inducing an immunological
response against itself on administration to a mammal, optionally in conjunction with an

adjuvant.

[0026] The term "naked polynucleotide" refers to a polynucleotide not complexed with

colloidal materials. Naked polynucleotides are sometimes cloned in a plasmid vector.



assay (see Harlow and Lane, "Antibodies, A Laboratory
Manual ," Cold Spring Harbor Press (1988)); solid
w@b@gmedsr ect | abel RI A using 1-125 | abel (seeP®WbUst00€002856
al., Mlec. I'mmunol. 25(1):7-15 (1988)); solid phase
direct biotin-avidin EIA (Cheung et al., Virol ogy,
[0027] 7 ETHe46mm Sesipuvah® 36fe)s toandntpiousd that aheh adhniRistered in conjunction
) Mol denhauer et al., Scand. J. Imrunol., 32:77-82,
with gh258g¢1 augHARiTthe PHmMUuE K3spaRse e theyanfiggn bybwhemadministesed alone

does rgig gbﬁér% a_ﬁ'ﬁhhﬂﬁg fré%?Hﬁk‘é tb 91&11%%{3111 dAflJiﬁgéﬁtQE& Monél b immune

ring either "hese, an unl abe t est
responserhyrsenéralbomedhanisng inclidibg heuphocpteee@nitment, stimulation of B and/or T

i nhnunag).obul i n. etitive inhibition is measured by
cells, a%‘{]g‘ilﬁ‘i?‘%%“tf%“%%gﬁ% of label bound to the solid

surface or cells in the presence of the test o
[0028] nithedetmn aticrt”" ingdudes hyman ad pbist mammatiey seljedts that seceive either
i ti bodies identified by
pnmh?%ﬁ%é?%g$%ﬁ§§§§§%nn conpeting anti bodi es) i nclude
ant i bodi es binding to the sane epitope as the

[0029} ¢ f(eqraprition RabTasB aytibadiesin detparined by am aisay in whigh the

8oL KEERBI Sl P Bkl O AL 0B
antigehpsuehas Ap. USuratloys typbeof engriifiet bindingaiRédyd agykrown, for example:
present in excess,. it will 1nhibit specific binding of

solid ghape e € et BdigymmEnenssaydivh salid phrss difpotar indizast enzyme
0y (01, S0P 20N 0P RPEEN ALK oo

9:24205B(b9ES)ARolid phmsardiradtftiistirt-yvidih FHA (seskirkibad epall J. Harenol,

137:38 b agRH P e ahadcriiest bald a5 soti@ahesg st abeled sandwich
5 : ' h .

assay (¥t H4FRA0H00%8; @4nt1fb9«91§},%A é?%e(ﬁ%)?p%ﬂ%iﬁ&l, &told Sglnpg (I;{a?]ﬂ?"f Press

specifically binds to solu out spe
(1988 sdidmhasodirgst dpebBlAresing I-4A5 dabel (soallylordlat akjivdkct lmmunol.

I 3..as8,descri bed.above d has at |l egst a t
257 S g R BRFEftertioe soet B (T5Red cee g Floisas-
552 (1@90}}@ el @itdct Bibkied RIA M AGBEudriet 8L.,.ScAB J DumaRs)T, 89ategh
n-pleated sheet form froma cadaver of a forner
(1990p) Zhywicely, ssick ar pesay iyiolves the ussof pwiiGedanitigan bewatblo, a bid

. [ ] hi.nd to soluhle
surfa P R oo el o2 ek 38 gl Otb 2T b B BB Findy obeted
refereadd inthimoglatading CamptQivédnhibitldieis aidaburbd b% détefibimihg the amount of

anti bodi es for plaques is usually |ess than 107 or 106
label taund tasthersolif syufirgios seks i@ theipresensp af thy test immunoglobulin. Usually

Lt er i vel.yv: i | 256G ' ' "
e o RARRHRA SFCICH | A SRRE ALporiion os
(competihg bmmbodm‘s')&ngktdﬂ raﬁﬁ?d)im\,\quimihg hftﬁllhe amhé Epi?peﬁls ttke @ference

., reversener., eptide).. en the antlbodlies_ are .
antibogdy 4 ERRPAFSP PRSI A tran RGP g A eBYE BRgxispal fo the epitope

boundfﬂ}“tiﬂ_% ?&Eﬁeﬁ%ﬁ éefnt#blﬁﬁﬁ ledy e r{cAindrIGRGH P&, p'éuﬁlﬁﬁ, %?g?oﬁﬁ)eting

_seéction). uorescence Intensity of antib
antibodpas pissend int excesspftivnlleniipB speplic biading tofi e u¢fetsnnel amtithotly to a

comm%ln%ﬂﬁgesnl%ysat%e}spg&orag‘%?t or of five, sometimes wthin a

[0030] An antibody that specifically binds to soluble A means an antibody that binds to

soluble AP with an affinity of at least 10’ M™'. Some antibodies bind to soluble AP with
affinities between 10° M! and 10" M.



factor of two and sonetines indistinguishable wthin
experinmental error fromthat of the control anti body.

WO 0@32491€0posi ti ons or net hods "conpri sing” OPET/UF2004/002856
nore recited el enents may include other el enents not
specifically recited. For exanple, a conposition that

[0031F O bt d (bt speifidatle banie asrpsisble »\PwithowRpédftAlydinding to
A(3 peptide and AP peptide as a conponent of a |arger

plaqueroinggis s b @@quétrtu@ds tpisplublerip @pdesgribed dhovaend hes at least a ten

ni.za AR es..for n the th
fold a op lh'ﬂélz Shsa 1D o R P S dor whdies (o At
e I
transgemctaimﬁsl hedeleBor ¢xagipit)eschlih zmmﬁodﬁnmght A(n’ﬂ tmdsb]mtblﬁ AB with an
generating antibodies that specifically.b

affinigyrotrigr M erd Gpuadugs Wi A0 aEknif less than 10'gY A(T@e atfinify of such

t1
antlbcﬁﬁés tgp gfaﬁiiezssi %{agg (fé;ﬁ’% (Igl%ﬁinfll@g gfj y 0 %?1'(1) Elg‘gi%%kﬁg g&éﬁ%‘i‘tmnaﬂy or
altemmvdiy: definddl tydiluvgescengelinignety ofating B) anTllmehserant}qmaHobﬁnubody (eg,

o s RIS TSP SO bl e
antib @scdré b?ﬁ%&lﬁcé{d mtﬁ%'l esg %d% e.digﬁslsggseé‘ﬁ)g | ?fégg(ﬁtl;f 1515&11&1@‘%%

rain o e patien he spec
describiech i thg Exhn@itﬂmsb@dméasTh@ﬂumdswhd:aeinm(nSity ofarhibbdies that Bind to
|nco orated i nt o, pl.aques thu elther X
soluble o BPEWC{%NMH@& ndpien Plagpes in ﬁv%fﬁé&or@ lé(epsgmeélmesmﬂhm a
[
factor T4 Dbt S P OBl ISLERSAOHA k0GR Hor fom hat of the
contraleméibagyed before treatnment is admnistered. 10 V\D
2004/ 069182 PCT/ US2004/ 002856 [0034] Preferably, the
[0032§ @&ﬁﬂ&sﬂ%ns% Frettids néo?ﬁﬁ*is%’g"' 6% nffle RRIED a%m%ﬁétmay include
woul d generate a T-cell response to the fragnent.
other €enents Hoy spebifimlly repiet.o pesexanplg reatpositibathal Gomprlses AR
contiguous _am no acids. Therefore, preferred

peptléerealgﬁ@ﬁw%both@za isplatehpB greptidesandA By pensidsrag pgpmponent of a larger
amno acids; i.e., sufficient length to

pob’pg@ﬂ%era 1géhan anti body response w thout generating a

T-cel | Absence ,of T-cell epitopes is

£} Benils S AGye ] ARIAAEON t opes are not needed for

|mTunogen| c activity of fragrrents and rmay cause an
[0033 nd&R pegities iftif Usa i Migthd RSBV eritiod aﬁ&bﬁﬁtmdgcemc peptides that

patients (Anderson et al. 2002) J. Innnunol. 16
on adpggytratipnde a lgaringatietep 21)1111}_ ggl@gratmgtplqulesIhatgpeclﬁeally bind to

on o5 ML OF AT 8, L4 UG o9 s s

spec1ﬂ_ca¢1§f| Hin®R) dRRA M6 Epikopss Withih refidil 01 -2€ bfA Bl A fdobies specifically
blndlng to epitopes between residues 12 and 43 specifically bind to soluble AP without

binding to plaques of AB. These types of antibody can specifically bind to soluble AP in the
circulation of a patient or model amyloid without specifically binding to plaques of

AP deposits in the brain of the patient or model. The specifically binding of antibodies to
soluble A inhibits the AP from being incorporated into plaques thus either inhibiting
development of the plaques in a patient or inhibiting a further increase in the size or
frequency of plaques if such plaques have already developed before treatment is

administered.
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[ 0035] Fragnent AP 15-24 and subfragnents of 7-9
contiguous am no acids thereof are preferred because
wWo begoeqept i des consi stently generate a hi gh PCT/US2004/002856
i mmunogeni ¢ response to A[3 peptide. These fragnents
i nclude A1315-21, A(316-22, A[317-23, A(318-24,
[0034}Al g?leg I%gly, t?\{(eﬂa%‘me%g@f A%%%Iﬁ%ﬁerg@%%%{z %%éplto?fﬁﬁﬁ'\%ld generate a
T- cell:Péls@&ﬁse td$he frmghneit3 ![En%lly,meelhqzﬁogaaam @reafdr 3l Mlcdntiguous

ammino 705, TGRS AR CREWGHBORAP T60 Tl 0Pt ResSray JoL0
conti gg&fsf £hih8 dciE S & &ﬁfdﬁtﬁ? ?e!ngtﬁc foa@ABatcSnCntiPddyresinsé Fidbut

and preferably 7-10°contiguous am no acids. These
generdtinggrienels rasponsge dserce oAl - caﬂteptt@@b,s 1§ p@é@mﬁéoepm these epitopes

12‘ du(gg}% .end-s eC| f(l),[cV ntf %O o ca %Qt (i es1

are noLpeedy SmFﬁ ébé/cﬁ g P %}} 18?% 8 “AF34 ahd

1nﬂamﬁ{ rédpolSdin M@étfofﬁaiénﬁs (Abidegbngt 419 (2&((1939 ﬁqﬂmunmasse 3697-
odies bind to soluble A(3 w thout bindin

3701; §pmqu@00?bb%§|et Nﬁurgbﬁei‘)aénﬁ@@@ methqdsgthgdiagmenty atfr?ément other
than Ajﬁ?’e%? r]t%%ghg? tgg{ SO 1 r%é I Aggm ni sttlzﬁ’?lﬁgm"%? ?5&:‘1}?9\?‘&[}1

ammoaﬁ;g{p@t@d}ngrm nal regi on I'n general, such
fragments i nduce anti bod| es that speci f| cally bind to

s P SN o A e
preferiééd%%at?s’é 'tﬁ%s\b/ gg%t?d:eg 951'15‘1&619% RnerdENShH imBRKES: génli“k?reslgonse to AP

osits een cl eare further ™ treatnent w
peptldfer &gﬁwﬁragm@m nbRide 151, ABl@ZtZ;eAﬁilﬁéB ABQ?B -Bh AP19AR AB15-
to induce antibodies to soluble %3 i s advant

22, AR B 2br AVt Kt iYL ScB3p OS2 ABL T A@aAﬁM@ﬁf?Mﬁ 24 AB16-

25, oAl S RighaRR L BB Pa et ahflel HAGRb juojyaine

resadu@g'ij 9ndirngs %21 15&{1@&%& rbailites?f Aﬁ( 3A?s6§r)e§i§fréd Qﬂél@-férhﬁmal

erred y N-term nal = fragments include
éﬂt3 bf AP42-08 43 bf 3+10land @refdrably 7113 comtipolds dmindhcl¥® These
2004/ 069182 PCT/ US2004/ 002856 . [0037] Unl ess ot hervvl S
fragmpnfgicemeensrate @p apighpdy responged m@ﬂu@f’ésen@rﬁ@eﬂgﬁ aRtaodisg nelfese

antlbogﬁeﬁlaseg% Va? Ealgu%l%tiggg?cﬁﬁ aﬂglbﬁ% e% 0es an ducl’vofFll Gut specifically

bindi IAqmgSm THab @ﬁﬁbdaﬁeslhﬁﬁﬁ ﬂorbdlifb@e Aatwltmﬂt Bindinaab plaque.
SpeCI fically bind with a natural A(3 peptlde e.g.

0036} c da g flehent i BRsstidior S A KT

admifR9edel 1P A %e %%e WiRat lao 1nch¥des %dmﬂnst@nn@a fngmgnt 1fbrR thelQ-terminal

p05|t|onca es. Each deletion or titution of a
regiom alugeatrahsielofraginents ilueriantibedies et sacifivally bl tojapdh induce

G SERR O W BRSPS Pl v o
clear &8&%@ depbhiteor A bEbvEWr Gt thd &P38ls RIve B8en Clbdied WusRer

i ndi cated, reference to A(3 fragnments includes
treatrdentgith rat ﬁ;agmﬁent frem the central or C-terminal region of AP to induce antibodies to

soluble AP is advantageous for preventing further deposition of AB without risk of
inflammatory side effects in certain patients. N-terminal fragments beginning at residues 1-3
of AP and ending at residues 7-11 of AP are particularly preferred. Exemplary N-terminal
fragments include AB1-5, 1-6, 1-7, 1-10, 3-7, 1-3, and 1-4.
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nat ural human am no aci d sequences indi cated above as
wel | as analogs including allelic, species and
WO pedoedsyari ants. Anal ogs of A(3 fragnents i nBOTES2004/002856

anti bodies that specifically bind with a natural A(3
peptide (e.g., Al1342). Anal ogs of A(3 fragnents

[0037] y didedslophativiseanditatednrefornoe tl AF nmtwdsts thengrtyrepiiinken amino acid
f ragnent up to about 30% of am aci d posit.ions.

sequepess In ﬁ‘SP‘?—P‘)% £ 3g2laes melugmg | %;ﬁp%?wwn@lﬁeti gariants.

Anal o?ABeln@ﬁceAanﬁPo&lgﬂhﬁf ‘ﬁgﬁﬂgﬁﬁd WE%I A éuﬂg £B! p%ﬂtu?er (e.g.,

bstitution of a natu am'no acl ue I's

AB42¥. 0OARAIBEY S B typdsilllyi d?ﬂeﬁiﬂ’cﬂﬂ @Ayl cecurking gbﬁﬁ@'stat 291?303 of
resi due wthout substitution. Anm no aci

aminosasid pesitiRnsdiysiratiod , 8f 3.¢h 5, Gdn8e? omtd E@l%mb@mngm isgl deletion or
9 S

substi Lg%ﬁ Jé' g%%ﬂﬁzgtaa%g czl%?%%&{ggs g(gns/'}féed m)@&ﬁ % gs i tlﬁ insertion
of a ra&sidue vidtont suedstitmiono Aaging scidé substifidond a0 ,oﬁ%n u@nsei'\alfiv@r

even all positions. For exanple, the natural aspartic
substigftiosr esi due at position 1 and/or 7 of A(3 can be

replaced wth iso-aspartic acid. Exanples of
[0038yinriadleysaithawisedndicateld, referenty toah P fiagments includes fragments of the

al pha-di substituted am.no acids, N alkyl am no acids,
naturg] aetn.ae agnQjacid seapaness pstientedabove amrall as %%szgsgpa@éwata@ehc
spemeg%ﬁ (ﬂ\h%% g%rlg\irl]ltég ljﬁ?atlg%%cilf@jeﬁg%ngﬁﬂndﬁge &kt{%%ﬁ{e% ltﬂa)f §¢g&ﬁicaﬂy

bind xsnmhhwdn AR peptiae (e.£; APATOXAHYSHsHE AP fragments typically differ from
onega- N- net h Iarglnlne (3-al anine, ornithine,

naturghlyrqceweing @epids fragmend at vy tprabrpt % néammwpmlons For

cxamSTTERATE AME281 7S RT3 B bbbt e Yo

deletibm¥edtibs@tiah 6f &hhturadPap@i) dcﬁ?ﬁamdﬁe & oonSidbre® aModitidh change as is
all-D AP fragnent, and all-D peptide anal ogs.

the ingartigfheia residie witheut pstityen. bAmamr avidseubstgntions are often

r therapeutic efficacy in transgenic
conseglﬁf’ﬁ%%(ubﬁ@él&ogg in conmparison with untreated or pl acebo
controls as described below. [0040] AR, its fragnents,

[00395 n Poaireanelpss 04 A Pow AlY fregrasity eldo wlmlundatpreégmlmmdm

moSOARERLS o St BRI AE B CHEL S50 b R8P et poscons
For ex8WipI6end #R0%1 adpartfcOPiRresidas ﬁzlpo@iff%)h' 12ldeorf7 AR ume%ﬁlaced
suppliers, such as Q}ppl ied 12 WD 2004/ 069182

with igEgypagogid. obamges wirad amindrasdseare @, alpha, alpha-disubstituted

i SR SR 00 LS55 Bk SR
epsiloB N NsN-tRieaslyEi@s, dpsilod-BCReBlNsné, GpR6Hhdt@heNecetylserine, N-
descri bed by Sanbrook et al., Mol ecular Coning: A

formylmpfioninss | mﬁhnlh;stlémes‘S “hygrox piygige, omega-N-aneslylargirosg P-alanine,
omlthﬁfé”ﬁoxflélfc ?IQ{‘!I:IJ’G B?%#e(?r%hﬁé ‘%h}%l)}?l?l %aﬂhj;@ Q}n?no but}lrll,]% a.lcid,

comerclalfly can conpany,
homo&uimeysittifine C‘ﬁldamhsﬁﬂhc fcidn SamE’elﬁHrapiﬁthagﬁﬁsf ofthe im@ntion are all-

D Pep{t“la%g &g .@lw p%q%&“%@%? ﬁ?grﬁﬁ%i e leﬁﬁasép@&%%ﬁhogggl %?ggmems and

analogs can be screened for prophylactic or therapeutic efficacy in transgenic animal models

in comparison with untreated or placebo controls as described below.

[0040] AB, its fragments, and analogs can be synthesized by solid phase peptide synthesis
or recombinant expression, or can be obtained from natural sources. Automatic peptide

synthesizers are commercially available from numerous suppliers, such as Applied
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i mmunogeni ¢ fragnent of AR peptide, together with one
or nore other am no acids flanking the AR peptide one
WwW@r00a/069182 bot h si des. For exanple, preferred BOEOER04/002856
i nclude fusion proteins conprising a segnent of A(3
fused to a heterol ogous am no acid sequence that
BiosystefiscBsstar (i, Qalifofniae Rlecsrabipaitsfprgsiomedn i@ bacteria, such as E.
. heterol ogo s am no acid sequence and thereby a B-cell
coli, yeagipigaest éggaqrﬁgmﬁﬁaweélss Epeadhires o5 EecombiRng exaTaTfIQnAge
descﬁhagﬁ Bg%ﬁﬁ%& R, M0REMIR CEHe: A BHNGMHIRINL S (E3PH Press, NY
A(3 peptide to protect it from degradation in
2d edyangd)aSouredprss off A eeptide aus elso Surdhablealoymeqtiatle $e.g.aAniezican

.screened for prophy]actic or therapeutic efficacy_in
Peptidgs GRRDaTHoBE § e%néé el kepre Ressarchy Ing. Nepd-A).

controls as described bel ow. Therapeutic agents of
[0041] heTliempenti¢ agenisreddotiielude langenprdgeplides thaignelnte,dor éxbiple, an

I LN LN R A —
e ADSEIRBATE Fop 0 n i RSBl g

proteid€ topridifi @6 FEien® bf ABRMAsedRola)HeRBd1bSuseRIn® Eeid sequence that
admi ni stered in associated or nultineric formor in

inducel aBeJperak-eell fesponsT heriagdin heteralpgarsaming goidrenuense and thereby a
[tinmers.of .noponeric.,i nogeni agents. . [0042].1n .

B-cel eoantR apo G A S PREn BB AERICERS Apigo eids can

also b RRe PP JAp BA NP HDtaY tRpibhdctit froPf dSerABEibR " f‘haﬁﬁ’fa@%fé, s@tage or

an i nmunogeni ¢ conposition. A nucleic acid encoding
use. $uvh polypepiideyeain be pepteneaddor sropindastjvarr dharepautit efficagy noarsmal

. i ; f. th i bact i a. i ly,.th )
modef}jn FBmBSon vtk Al pHogl Sortialits dgsOHien DRl Tt psutic
agenté STHABABRAIISn RRRIIE A8 ihSunByRhEEE@ AT A BFRMHKEA B polylysine

protein or as a fusion protein with an outer surface
sequepeast diha potylysing sequences can her fzprshte s Mriermpnns, dhanC ¢érmanus, or both

bact eria.so t the.peptide.is displ d.. Vi ryses. or
the Np & Chedhifh oA ot 85 R ERbiBit Rodmel o 58° ot A RETich apatee.
activé’ﬂia{;ﬁéﬂ? BHethBEpolstptidb b M sdisiaftdroEnUisoci ASEHOMULieric form or
___ HSV, Venezuelan equi ne encephalitis virus and other '
in disggopdied fprmidetapevidsagantsealso inclydamuitingery of twnomatic snmgnogenic
a entrhabdo viruses, vaccinia and fow pox. Suitable
EM¥act eria include Sal nonella and Shi gel l a. Fusion of

an i munogeni ¢ _peptide to HBsAg of HBV is _
[0042p ariniacurther| varistion, 4 immunggend fraguendefAgocan be presented by a virus

PCT/. US2004/,002856 0043] Therapeutic, _agents al.so
or & bpClefit AP R L AL ATt REPPOD b QLT R e BE e
immuABE&HS pepitidy iﬁﬁd@g@raﬁ(ﬂﬁ{cf d EchidneNePiRome iofl HeeAHRME Bacteria.
simlarity with A(3 but neverthel ess serve as

Optiopslis thecmcisic aqid isinaorpautaddn sud aimpaper ithathrimreunngesie peptide is
expregs%ﬁ agéggglst%% g?o%(in RE R g&?o gteirp{;vﬁfl Gh %ﬁteE ng?gtcg%rotein of a virus
n-pleated sheet ened apniTity.

s can %e o or sul
or a trAndrherhbliané pipitein 8Nk bhaelies that the peptide is displayed. Viruses or bacteria

used in such methods should be nonpathogenic or attenuated. Suitable viruses include
adenovirus, HSV, Venezuelan equine encephalitis virus and other alpha viruses, vesicular
stomatitis virus, and other rhabdo viruses, vaccinia and fowl pox. Suitable bacteria include
Salmonella and Shigella. Fusion of an immunogenic peptide to HBsAg of HBV is
particularly suitable.
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agai nst nonocl onal anti bodies to AR or other
anyl oi dogeni ¢ peptides can al so be used. Such anti-Id
wa@ndaodloedses mm c the antigen and generate an POTYURE04/002856
response to it (see Essential |Immunology (Roit ed.,
Bl ackwel I Scientific Publications, Palo Alto, 6th
[0043¢d. DhergpeutiBdgdentsAdenihsludopigides mahotﬂér&ommhdie&aﬁdtmmbtd
i nduce an i nmunogeni c response agai nst one or nore_ of
neces§asidy hpyees dgpifgant é@%’%‘l‘% sfquapes sidpidly vEHbAE bclén@fertheless serve

as mn}lgté%s@f Ae[?guﬁ fldlfi‘se %’ Sle l}lgcrs een1te ornex%j Eor e?‘( ”S§ﬁ‘&e§ and
proteifi &rfﬁm% sialéatsa%eét@ tdibe wrée%ea et shitatftifye rAlﬁﬁm&mﬁs@ afifibodies
A(3. [004 Random | i brari es of peptidés or other

againstonqelvos] mhoéuesw Ap os otherareglofdmgenis peptidtss lcan glso be used. Such

anti- Iggnte a%ol mlagr ! aL {I{é{{ﬁ 1%%{'}] esdoée%gvgq ?{E{g?or?dglgeerl%ﬁogse {mi[c] Yseg %gsee%tial
Immuﬁ&l%gy (61 b PRIaBISME PSeiemitd PULHIRESRIBalb DoV B ed. ) p 181) Agents
pol ypepti des, beta-turn mnetics, pol ysacchar [

other HaosAhpéptisiesl shouhbmdmml, inpnomigegc acspom;: agsinetr cmecbsr more of the
aromatic co (g Z%eroc_ﬁfl iC g r{Eounds

prefetrchsegmen s lste thoys fees £5RAS brstarally.eycly pgeaiviaguce an

L 05 PT S5 A 5L B o s il i

direct8d 5 Stk seghiehis I IABS (ESL) met hod described in Affynax,
WO 95/12608, Affymax, WO 93/06121, Col unbi a

o0 G MO PGS oy BRGSO 35

suitabilitg 0 Ioaitatzekidl fibrafes canbeploducesl for manp o_@es 9>f corieinidsl¢hat can
I I I
b R o P Bl 5 SR P, vt

mime?ﬁé{',‘?!og@%&hhﬁ&esl ﬁlﬁfsﬁiﬁdlﬁﬁd@ﬂ&n‘ﬁn@? rpr&s@z{g?ﬁﬂms stéfofds, aromatic

y screened for suitability by detérm ning
compoimelsy h@iapamllcyiomposlpiscbénzodialzgplltmnoﬂlgom@thIwhhtwecb glycines

. ocyte B or nown., to b ecfcforA
and of§¥BRSAR o Tt BT dlewirtef e feutes (e pRiiructad by
the en26d&ERMtHAD [Bearich EES IO MBI ERriBEY inRffYi8 kO HD @ﬁmsogr

nonocl onal antlbodz to A(3 or_a fragnent there

AffyngnydQifds0ad 3h Colambisdnizersiby e Or B0 écPhar@amwla WO 95/35503

L
and SRR 0GR B63P Rk b fiths ERE N oRretc® B al purposes)
Pepmﬂfmﬁﬁnésa@nfawo beadepemagd bgﬂ:thlag@ﬁi)splap infeftasls s e iefd. ADévlias WO
Conpounds identified by such screens are then further
91/1898@| yzed for capacity to induce antibodies or reactive

| ynphocytes to A(3 or fragnments thereof. For exanple,
[0045jul Combmatdribliibravics afl osler @ompouls sremitedlysoreshal fot stietbility by

ceteri i BB REREHCALLE PR AT e APt (P Adnovn

to be bifecl ffor Kb ofdids 9@@&8&%&?&}68’% ‘%]9)?2 g%&eﬁé %Efg%creeng can be

perfofidétl WhE anP pollyelohfGefadit nsreRItbPGkibedy to AP or a fragment thereof.

Compounds can then be screened for specifically binding to a specific epitope within Af
(e.g., 15-24). Compounds can be tested by the same procedures described for mapping
antibody epitope specificities. Compounds identified by such screens are then further
analyzed for capacity to induce antibodies or reactive lymphocytes to AP or fragments
thereof. For example, multiple dilutions of sera can be tested on microtiter plates that have

been precoated with AP or a fragment thereof and a standard ELISA can be performed to test
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and therapeutic efficacy in transgenic aninmals
predi sposed to an anyl oi dogeni ¢ di sease, as descri bed
WO pootloe91Bxanpl es. Such animal s include, for exBOpPU82004/002856
m ce bearing a 717 nutation of APP described by Ganes
et al., supra, and mce bearing a 670/ 671 Swedi sh
for remﬂvatan‘oblochés toAfPossthe firagmefite CohREdOYarMa&O B G148 6t prophylact1c
, US 612 486 and Hsiao et al., Science, 274, 99
and ﬂxew@e‘)‘c eldicagy wriknagenis animals predisposedaiol an amesdeidogmic disease, as

S A 0 851 DL By i

of APBGi’esctl‘dded bytGarhes, et hlesuprs, and].ﬂn&fﬂbaﬁﬂ@a 61987) $wedBE nfadtHn of

Aee SELEETLAGLERRL SRCICaT, B2, U580, o, SLDCK BOISHL L, v7t o

(1996? fﬁgﬂ&mlﬁl @h1APRx. N@ﬁ %aH d%c 1 09N © 413957 @@Ebé*gl 09)°' Sturchler-

Sone agents or in an I Mmune re nse
Pierrag Qﬁ’ﬁlalp vioq. Netladpadh Pri. &5, %|1323$56132;9(2 (199ﬁ3uBomgelaﬂt al., Neuron,

19:93) B s B e oot piopil oottt oA Bl AuiRBg Aeonts
analo &t A ahd W\?Eé& ﬂe@tléessiﬁélhéﬁib ‘fra%ﬁfeﬁfs%‘fA:F) lieskbEd B%eror ma

conjugate ich helps elicit an inmmune response.
e ent can be linked to a single carrier,
v. ngﬂﬁpgﬁggcoples of an agent can be linked to nultlple
copies of a carrier, which are in turn linked to each
[0046h¢ r$@me agenisifpr mdedpe @ts1rmnum1rea1gemc cmtanmbbe appméqethte epitope for

mducﬁé%%{n%g%%@%s%lon?ek gél%ts{ ]Lﬁs 1{( aﬁ? {aoo tg bslargé'lugggeinilcerln this

situation, zdpefpftlele &Rinun6g daarbS. hnﬁeu fo&bélﬁtaﬁ&rcbfr% sndleld@&orm a
keyhol e |i npet henpcyani n,

COHJU%%%%JY% n}qn#%ltﬁﬁﬂ@ewe ZosPeIGr SR Agent cambs listkar o 2 single
carriet, %Lﬁ(‘}?l% cbpRObfan 'Qé ?cpa?{lqﬁqhﬁie(fl Ec&ﬂuﬁ%{f@éo AR IhING r. which are in

bact e suc eria era
turn lipkddotoi e,aclm pthan rmﬂhpln wepieslof axagent mme\/lﬁike& @a §ingle|cbpy ofa

are | so suit rrler | ecul e Saonme

carief B S5 805 5 B b B e s oo ifeen
3 n\sgnamee frRr SRl et e
Cmnﬁfe g., t?lpglnftoyl S—glycér%%%¥%§2Pgﬂﬁghﬁggé%§ﬂn

immupegipbiinmoleawes éhxr@glylmi@ OdeUIgiILI et doxwid, or alexzoid from other

Patho%egl%tyllg%{egsrga fl.}c_c\ﬁt ok giﬁ;}?gl(ai ,ﬁ“._colzl Eholcir’a or%é\@y&%;]o% algﬁgenuate% toxin

denvaﬁh&nmlc'bn @pitdpes dre alM stabRRarrRn ehddufes. 8BcRONTESRES can be
nmmunogeni ¢ agents can also be linked to peptides

forme{l hydmkimgageris Of tedprantion & ysimmyrestianlatery pobeeriteldeile (e.g.,

wipar ORI DD bttt t hone TR B (o beta
12 wlymer) p el dkinee (@g, 91 yH ! Xbha bAWHeth p§RTERs, AP, YAANBSINF, IL-10,

can be forned b i nki ng agents of the i nvention to at
GM-QS@é,Sa@ld@h@nqumg%{qg ]@g@ha agd ﬂ?étaTaraieRAl\ErﬁiSt)oﬁBmum@mc agents
i | ] l.
o B e B o e T

O'Maltong, WiQIQTAL7618 aﬁd WOel/1l 76 1A JAinighokéhsanayb Senkedrtd ﬂ{eycaﬁﬁes with
ects displaying various HLA types. In contrast to

subj
or wit P%ﬁipé%qs% aaunp acids (e.g:, gly-gly).

[0047] Some conjugates can be formed by linking agents of the invention to at least one T
cell epitope. Some T cell epitopes are promiscuous while other T cell epitopes are universal.
Promiscuous T cell epitopes are capable of enhancing the induction of T cell immunity in a

wide variety of subjects displaying various HLA types. In contrast to promiscuous T cell
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15 WO 2004/ 069182 PCT/ US2004/ 002856 epi t opes,
universal T cell epitopes are capabl e of enhancing the
WO p@dosd1ien of T cell inmunity in a |arge percROL/E§E)N4/002856
e.g., at least 75% of subjects displaying various HLA
nol ecul es encoded by different HLA-DR alleles. [0048]
epltop@s,l woiggsah dndsérepgbpesatreicaplable of echancingghdindettionegi F oglesnmunity

ina 4G SespliEe ot b PP ob it diigag vaeiudmioiectes

encode@%9idiferbRaAsL ADN allbies.F  protein, Chl ar‘rydl a _
trachonmtis mejor outer menbrane protein, di pht heri a

o042 3Ri PRI PR, SMRBREE A o e v

(e.g. ﬂfelFIS@dmde@hap@) | IB€PAELtiS BSurfsecdiei H%bﬁ‘ e s, koxbid easlesl virus F
I nfl uenza virus henmagluttinin The i nmmunogeni c

protelpegblﬂa@éwdraoﬁﬁ@ltFSrm@ﬁvf PR @ﬁlﬁbﬁ‘Iﬂ?& @rqi@nc@ﬁil@@%@ xoidy

Pl O Rl U BROREREL, Pafly GRSy Nt

mansdmi mmoslvqldhosphfaﬂe&s&ﬂenﬁe ﬂg%z)chzal-d@ﬁrﬁaT,]anddhﬂadmza vizas |

hemaglgios (Y Togmpinaeisaraiset e javerbgnchnana bacopeated o
the T-%EH %topeb HE@&HBE(PEVSm%@%h'ﬁgGe% ub 3ﬁ§i‘u£~e1 998)77§ Q@@ '@19?3“8) Chicz R.M.

I'S I ncorporate erein ref er ence for "al
et al. pqumé\é@a} 17ed % ﬁéfl%ﬁhﬁiﬂmﬂerﬂneﬁaldélelll7|4fll9ae?m§a(1993) Falk K. et

oL, IR A A o OB 3B 3 g S BRSGF et g

ImmuddlolP) €60:3888-A3 19 ( BOSI-feabl 6¥ Wilich (sSEbhBYa¥ tekeili® t1‘f:ference for all
Shock Protein 65; hs 5153 171 DSl | AEAVDKV

purpopesiFythagexanpl ebmsalu ee Cal mette- Guerin Q\/HFQDLPPAWKL
(SEQ ID NGO 7) Tetanus toxoid: TT830-844
QYI KANSKFI G TEL (SEQ I D NO 8) Tetanus toxoi d:
InfluehZOHEmagMitEMNFIMSHWRVPKVSASHLE (SEQ | D NO: 9)
Hi Vgpl 20 T1: KQ | NMAQEVGKAMYA (SEQ | DNO: 10). [ 0049]

Malarfl €S TRatpitpe EKK K BB ASSYENVASEQUD KNoxgyed by | i nking

agents of the invention to at |east one artificial

HepatHisi® blirfapiantigen: CERRY, €5 OFFINL TRILTY (SEQADAeOF)opor t i on
of MHC G ass Il nolecules., such as the pan DR

Heat Sidick Ppétein' d3ABRSGS SIGBLUEE AMIDEVGNE®! Bad%
N0 95/ 07707, B B L UemAMI |nmrum‘€[tS€Q )

bacilld CARdeti6ud: kO VI ORLAP A% V] (EQ $> NaWpr por at ed

herein by reference for all purposes). A preferred

TetanitfNeRbidP ePlsh £, Y IRANSKWWITEAREE OEHNO. 11),

(common residues bol ded) wherein is preferably

Tetanﬁé/ﬁ)lng(‘le X o o FREVE T STOW DR VI e8B! é@EQﬁB NBiHh
cycl ohexylalanlne bei ng nost preferre

HIV gp120 T1: KQINMWQEVGKAMYA (SEQ ID NO:10).

[0049] Alternatively, the conjugates can be formed by linking agents of the invention to at
least one artificial T-cell epitope capable of binding a large proportion of MHC Class I
molecules., such as the pan DR epitope ("PADRE"). PADRE is described in US 5,736141,
WO 95/07707, and Alexander J et al., Immunity, 1:751-761 (1994) (each of which is
incorporated herein by reference for all purposes). A preferred PADRE peptide is
AKXVAAWTLKAAA (SEQ ID NO:11), (common residues bolded) wherein X is preferably

cyclohexylalanine tyrosine or phenylalanine, with cyclohexylalanine being most preferred.
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16 WO 2004/ 069182 PCT/ US2004/ 002856 [0050]
| mmunogeni ¢ agents can be linked to carriers by
wa@ b@wioceB2 cr ossl i nki ng. Techni ques for | i nki NBCEINS2004/002856
i mmunogen to a carrier include the formation of
di sul fide |inkages using N
[00503 Udainindizehit agenLedpytie lihked tdcapjiers anmhﬁnﬂ:hbcr()&ﬂﬂﬁ)nga M&chniques

succinimdyl 4-(N nal ei E}ﬁdorret hyl ) cycl oh(f

for linkgng aé)dm%e]’(l g\mmfnl' includet efﬁfql%}g)ni of disu éﬁe hnkages using N-
] r dition
B e e A T B g
maleldndillulléthyd)}:yb]ohbagle betrbeoate (EVIEE]) (ié thearegtige pcksla sulfhydryl
teine resid g &bone rot L. N ana énI,aWIde | i nkage
gfoupt 50 Cth Vl@%‘ﬁ Y SRR eénq wafpe): TheseieAgets 18 Sa
dlsulfﬁﬁ‘ lﬁ@(agé’ iRt thehl8Kes A fRPtidCERRineYe¥idéd G Indprofeit€hnd an
di sul fide/ am de-form ng agents "are described by I nmun.
amideR@nkage g@oughgbe @n@@z)arm@p lee . lysife ot othenfite aoingl srogp in other
a for rath
amin ‘i’gcﬁ%a g% alﬂfgpx >9f u?@criet/ 1de %1}1% ]a%e?nr%éj %r%%ggéerﬁot%csl bg Irézmun. Rev.
62, 185ATORI)C l@thér)fmﬁmahbl@é% d@n@ alg&ﬁls Bsith a thedetiidr Y@thesthed § dizhifide
6- mal ei m docapr oi ¢ aci 2- bronoacetic acid, .and
linkage. iMamueidhese thi edheraﬁor(q\]ng agents are comrner01ally avallable and include
reacti@é%é@o?@ RN G ftho hax aiqﬁro}no Q%R% Q%@oac%ﬂeamd 4-(N-
car box groups cah be acti vate y inin
malenfhhdd?n&thd:)bmlﬁhei«ane)ﬂ chrfoggtioagidl - ZThe i:ztrbo]xyl -gscuipﬁs ean be activated by

sodj um sal.t 51]. | en|c
comb;r%% %wwm%m%@ra}d@}dmﬁi&l epa%%fo G dodum salt.
(e.g., Ay- GQy) between the Th epitope and the
[0051|¢e mﬂm@dgmuinihxo ganbeo'ﬂnprh@ed thxomgh itheradditronaaf@paden residyes (e.g., Gly-

Gly) lg%%s' C GBI% pac{qfiil]téil tﬁ%g«mtlglg rpbme}ﬂ.ﬁh%egxgﬁ)tﬁé ﬁ!%ngrtltpogll %pﬁlgiltion to
physib&R/ &?ﬁﬁuﬁéﬂw@h%ﬁﬁ%ﬁ: 61 tRS Bickil epiddp 69(535 Oﬂfé@'eiétlde immunogen), the
structures created he j oi ni ng of the Th I tope

glycing residu¢secap diprvptany mfm@@woném strnéﬁutﬂ@yr@ltqdrhm goining of the T,
ep1toth\gS]& g}?rp(e??, ?'(?)‘11 gﬁloe %rc]agp%}% t{l?rg d/ 12 wélge i eﬁflerehngf 8&%8& the T and/or
B celBRbjdB&s. TRE c&ﬁ’f@nﬁa’ddnbp@éparaﬁbm BéﬁMe&gtlﬁQiéﬁjeﬂ elbllmﬁ: and the antibody
permts nore efficient_interactions between the
ehcmpg demminefus Pkt geere cHfirdent ieraplinnsmetvaren thepigprptest immunogen
phance the induction of T cell
andﬂ? ¥hﬁg¥ﬁﬂ9?%Lm]ar§e per cent age of subjects displaying

varlous HLA types .to agent of the present
[0052] b erlishoe the HLEHPR OB 6B APYAE B [FETPeIrqrfage @ SubiRcts

dlsplﬁfﬁkn% voub P %?ta)}[f)@?tobﬁl DRPH 1R pred iR ifVettion, & rHﬁYurE e E(ﬁi_]ﬁ‘gates

xture o east ~two conjugates wth different
with dilfifecsat 1Fh eqll ¢pitopes cam bvi prepared. oFheamixtya snaytdontsén a mixture of at least

chRSREIPE R dfrerPet el GafSitesn BHAVEST (arier SpuRgetsayvit

d1ff61€§t| T, celRplORASer JMextitodilal RafByurRRnpdhics wstheliferet Ticell
an adj uvant. [0053] |nmmunogenic peptides can also be

epitosep ridis seigtuse ey b odmprigewsd vgthn ddiwanti ers (i .
het er ol ogous peptides). The inmunogenic peptlde can be
[0053]i NikgehnRigehicpeptidids@ah alsBibeésprebded as fusion proteins with carriers (i.e.,

heterologous peptides). The immunogenic peptide can be linked at its amino terminus, its
carboxyl terminus, or both to a carrier. Optionally, multiple repeats of the immunogenic
peptide can be present in the fusion protein. Optionally, an immunogenic peptide can be

linked to multiple copies of a heterologous peptide, for example, at both the N and C termini
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carboxyl term nus, or both to a carrier. Optionally,
multiple repeats of the i munogenic peptide can be
w@e@gmedist n the fusion protein. Optionally, anPCT/US2004/002856
I mmunogeni ¢ peptide can be linked to nmultiple copies
of a heterol ogous peptide, for exanple, at both the N
of thegegtide. t@pﬂnnally,]rﬁuhi@e&@@%%ﬁﬂ&ﬁmﬁﬁﬁ’éddﬁ%ﬂ@ﬁﬂ@ eaBbblinled to

multglf EoRiEyhA G EE HbPE HEbEh ARKER Lo F5h st Sewgicaier
pep‘ud?:fs ﬁé}vg‘ & ﬁﬂﬁéeoagﬁ’élﬁerpﬁ@épllega%%i’é@ bend'k éaw&gﬁgﬁﬁ’e eﬁf?«%ﬁnduced

Sone carrier erve to In
helper'IT cell$ inrtegpiodecs aa@ae}h s¢spbive against the ipmphogbaic fdpeide hnked to the
. induced helper T-cells in turn induce a B-cell
carrie IEesponse agai nst the i mmunogeni c peptide linked to the
carrier. [0054] Sone exanples of fusion proteins
[0054% i Somst examples\o Gusion prioteins sugable Gor use én thiedurentioh aw, shown below.

some 0 et R R P A SRR e
such eis Rebépived 19SSl 6,518, 8PS 78881 and EPR24 347 3€3me$9§{€n roteins

fusion proteins conprise segnents of A(3 |inked to at
comptiseargments oPAPRENked po atdeastiese PADRE papndlSdschlBed ilanS 5,736,142.

0 het er ol ogous t.ides are proms
Some JEIEFQHEL RRRITRS A6k WOTHsoRs 1l ShLePeopuispberheterologous
pept1dé§‘ AT edrsal “TCEll ep@BpdsO H?éi)mé ReHOIE HRIRAR: adifidBebh is
for administration i1s sinply a single fusion protein

SlmplWEmgmA@B ps@gimevith 4n ARedgmentdinked tor phatgrolegose mrdnt in linear
confi.guratio The t.her apeuti c

configgiorh QG RPELH SB05 Shibe LBRPLET te] g CBreF P HLIIne @ fgpnula
For ex@%&IB)if soth® n@@ids,TRE ARG is hiiBinRI 6N fusioh Iﬂ‘yﬂeﬁis %‘ﬁre%ted by the

fusion proteins represented by the fornula ,
formulgh’c in which xdm an integgs frony bih Preferablyef isrlaBloy 3antb 21beng most
red. \Wh

preferdi VRS Fiseru PR B P I S P s R pregered

conﬁgmaf@rree@red@@asfm toUSrsefergopyl to as MAP4 (see US
5,229, 490). [0055] e MAP4 configuration is shown

r e e

L R N —

by iniismthgSpegheide h}&it]libs&mt beth thé N tgshinel and@&tmfhdinrwnme@@f lykige.
nunmber of ti | ysi ne i.s incorporated into th

Depending wppnethe phm o1 QRS lgsingsdneaporaied inte dhn %eﬂﬁalce and allowed to
branck, ttflé'ﬁatsﬂﬁﬁ Wt RVEREIRE emjﬂﬁh%tgleeN NerhfhiTIR Ith1s Efarh l@g S‘four identical

exanpl e, Four Tdentica rmni nave been pr
N terroimi hémee lmea pm”dsded ysthedrawhedlysinegontairgng Gireh Such mult1phclty

greatlxgl ti pI [ r&q&;}%ls %gﬁaﬁﬁﬁchilh r es onS| Vet@f%W,t Fefess to an
1mmuh8§81ﬁl9&§g]h&1t Bf AQRE 7 08 1B to 1ﬁﬁﬂ1n%£eﬁlc rﬁ%%ﬁfenf(@ of AB. The

i nunogeni ¢ fragnent(s) of The fragnents can
fragmenis cam he thesawa eb eathmtherr d@ﬁferrelm ent. Z1 \

Z1
> KGG
72
\ A
Z

3
\KGG/
74 —
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KGG Z2 KA Z3 KGG Z4 18 WD 2004/ 069182

PCT/ US2004/ 002856 [0056] O her exanpl es of fusion
w@e@i®69182 | ncl ude: Z- Tet anus toxoi d 830- 844 i nPer/NREdd4/002856

configuration: Z-QYI KANSKFI G TEL (SEQ I D NG 12)

Z- Tetanus toxoid 947-967 in a MAP4 configuration:

Z- FNNFTVSFW.RVPKVSASHLE (SEQ I D NO 13) Z-Tet anus

[0056] 0XOther &dihpiddofi fision MORdnsRBRGGUr at i on: _
Z- QVI KANSKFI Gl TEL (SEQ I'D NO 14) Z- Tetanus toxoi d

g =844 4,94 i laear. configuration:

Z Te@%\ﬁ%‘ﬁﬁ%@%@@é%ﬁ@%ﬁ%%wm (SEQ I D NG 15)
PADRE TReNSKEIGIAEL (SEQ IDWWa:1onf i gurati ons), wherein
X is preferably cycl ohexyl al anine, tyrosine or
phenyl al ani_ne, W th cl ohexyl al ani ne bei ng nost

Z-Tetgnyy F?lé‘cﬁ“ir%ﬁ(mm RAMNIWANOBEQ | D NO 16)  Z x

SRR ISRV Ve ASAIRYSBIRBRAN SEQ 1D Na 17) 2

- oval bumn 323-339 in a linear configuration:
Z- 1| SQAVHAAHAEI NEAGR (SEQ I D NO 20) Further exanples of

2o BB SR b oo 2 (582
PW%’WI@TE%SEQE@ NO: NP 21)  Z- PKYVKONTLKLAT- Z
(SEQ I D NO 22) Z-Z- Z- PKYVKONTLKLAT (SEQ I D NG 23)
Z- Z- PKYVKOQNTLKLAT (SEQ I D NO 24)
Z-Tethinie toNETTE50"8A I S49 I MR iRm0 rlu o ANSKFT G TEL
Z-QYIKANSKFIGITELFNNFTVSFWLRVPKVSASHLE (SEQ ID NO:15)
PADRE peptide (all in linear configurations), wherein X is preferably
cyclohexylalanine, tyrosine or phenylalanine, with cyclohexylalanine being most preferred-Z:
AKXVAAWTLKAAA-Z (SEQ ID NO:16)
Z x 3-PADRE peptide:
Z-7-7-AKXVAAWTLKAAA (SEQ ID NO:17)
Z - ovalbumin 323-339 in a linear configuration:
Z-ISQAVHAAHAEINEAGR (SEQ ID NO:20)

Further examples of fusion proteins include:

AKXVAAWTLKAAA-Z-7-7-Z (SEQ ID NO:18)

Z-AKXVAAWTLKAAA (SEQ ID NO:19)

PKYVKQNTLKLAT-Z-Z-Z (SEQ ID NO:21)

Z-PKYVKQNTLKLAT-Z (SEQ ID NO:22)

Z-7-Z-PKYVKQNTLKLAT (SEQ ID NO:23)

Z-Z-PKYVKQNTLKLAT (SEQ ID NO:24)

Z-PKYVKQNTLKLAT-EKKTAKMEKASSVFNV-QYIKANSKFIGITEL-
FNNFTVSFWLRVPKVSASHLE-Z-
Z-7-7-QYIKANSKFIGITEL-FNNFTVSFWLRVPKVSASHLE (SEQ ID NO:25)

Z-QYIKANSKFIGITELCFNNFTVSFWLRVPKVSASHLE-Z-

QYIKANSKFIGITELCFNNFTVSFWLRVPKVSASHLE-Z (SEQ ID NO:26)
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FNNFTVSFW.RVPKVSASHLE- Z-
Z- Z- Z- QYI KANSKFI G TEL- FNNFTVSFW.RVPKVSASHLE ( SEQ I D
WONEN025§918Z- QY KANSKFI G TELCFNNFTV SFW.RVPKV SASEL/ES204/002856
QY1 KANSKFI G TELCFNNFTVSFW.RVPKVSASHLE-Z (SEQ | D NGO 26)
19 WD 2004/ 069182 PCT/ US2004/ 002856 Z- QYI KANSKFI G TEL
Z-QYIKAYSKFINGTEL)(SER B MO 7 00 heddbranchied resin: figaivht @abe e same
as .each other or different. Lys-Ay-Cys Z
as ea%(@%ef]%ﬁ% "%e or similar carrier proteins and
met hods of |inkage can be used for generating
nog ns to be used in generation of antibodies
/;gys y&@ydrysan i mmunogeni ¢ fragment of A[3. For
Z anpl e, A3 or an inmunogenic fragnment of A(3 |inked
to a carrier can be admnistered to a |aboratory
nimal in the production of nonoclonal antibodies to

[0057h( Fhgsamg r s @gréwr profeinggndrmethedsiof lmkagmmnd)emsﬁd; fat
generég{%qnst a;éy eSlE)Cg L T Ql%lgi%l[l QP ggibgg@gﬁg%eégﬁggr an 1mmunogemc

fragmentrdfi B t F(ﬁ‘thﬁlﬂlpleofi\[SmmahMuﬁﬁgdﬂﬁc eaanelitdg ApAeReA tSa Sirrier can
be ad % ti df’b and fragnments thereof, other peptide
o s ipTOR i DO PSR L e AHRIICHGR P DoRpRER ATt hadiorso AB or

anlml%ﬁ Mﬁ&%ﬁé{ty)?A mmuni zation. Such nucleic acids can
/ reucl eic acid segment encoding an

g 0T 0 kentk t 0 regul atory el enents,
such as a prom)ter and enhancer, that allow

[0058 X Pin@fifie @8k phsds @galm%nﬁ@&%@ﬁoshtg chdBlsb B& ﬁf&ﬂ%ﬁ ﬁ}a:{lcﬂﬁhlstratlon

cells of a patient. For expression in
of nudlejc @eids praormefssgmentd 0 APqreptidle, and fnargmmets mles@rfmher peptide

imm %ﬁ%to%%ﬁﬁ%cb?s %ﬁr{ﬁﬂr &%ﬁ}écglge t S h%ﬁl\%r1mhn?1?r¥%/atlon Such
nucleit tidk RIbEDBIA 6ARNA. Q&ﬁﬁ@lél@racﬁrk@ gBBNANEEIinS LR i Iﬁhﬁ'ufl Gs
to direct expression. The |i nked regul at ory er enent

typicall élmb@bmgg@l@@mﬁl@@@max sichhs @proc:ﬂlqicmdl enhancar, tkat tabow

corsFl AL AP AL QUL 5000581, BB

blood Yzellﬁ; s 13.dedingble ﬂ:ﬁ'llﬁhﬁ:tlal@ bflgn mﬁﬁ@ﬂ&leﬁlﬂ)nts@ RSt hifd enhancer
gents of the invention can also encode at | east one T

clemegia fonpfightqdeavphehainjinypymagiabalin igenesion tehCHV maj aatietetmediate

early ﬁrlrrgﬁlglcé? gn&) Enl?aﬁuc%jrvzﬁ@ %ﬁtat%[légtlo ﬁdﬂggt(?(@ﬂreg%o? he ﬁ% ﬁ%l? éia %El&%ﬁo% elements
and coelntgxﬂ:qu@cbh aretdfenajrard ito agectbs Bdr ddhtnibi-@fardf double-chain

ihve
antibodies, tﬂe two chains can be cloned in the same or separate vectors. The nucleic acids

encoding therapeutic agents of the invention can also encode at least one T cell epitope. The
disclosures herein which relate to the use of adjuvants and the use of carriers apply mutatis
mutandis to their use with the nucleic acids encoding the therapeutic agents of the present

invention.

[0059] A number of viral vector systems are available including retroviral systems (see,
e.g., Lawrie and Tumin, Cur. Opin. Genet. Develop. 3, 102-109 (1993)); adenoviral vectors
(see, e.g., Bett et al., J. Virol. 67, 5911 (1993)); adeno-associated virus vectors (see, e.g.,
Zhou et al., J. Exp. Med. 179, 1867 (1994)), viral vectors from the pox family including
vaccinia virus and the avian pox viruses, viral vectors from the alpha virus genus such as

those derived from Sindbis and Semliki Forest Viruses (see, e. g., Dubensky et al., J Virol.
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[0059] A nunber of viral vector systens are avail abl e
including retroviral systens (see, e.g., Lawie and
waovoeo1€ur . Opin. Genet. Devel op. 3, 102-109 $APR98I0D4/002856
adenoviral vectors (see, e.g., Bett et al., J Virol.
67, 5911 i1993)) adeno-associ ated virus vectors (see,
70, 508-54.9 (1990 V @eziglan equinemngephelitls virro(sed BE T, G4BOS) pnd

rhabdéﬂzllﬁﬁlas \éﬁg‘f %\Zes%:\(}%gﬁgo%ga)t(lgg s)\(nﬂ-{hsa(g]gé ‘y\’\ﬁ ?@{32%?@ l\g/aall)% %ﬁév?ruses
(Ohe ¢thﬂa Humaa Geine ugzeg@msmum @A995Y); Woseetde! W@@4f1@@f§9 and Xiao &

Si nd rest Viruses (see, e.q.
Brandpgg Cé‘f’“&i HLS 34 \%@381262%019\?@)2004/ 069182
PCT/ U82004/ 002856 70, 508-519 (1996)), Venezuel an

[0060]3q e cocasemhan ininsnogenjsr o wemr UentainGh3thb e, a8 be packaged
abdovi such_a ul ar tormtltls virus (see

ino LigAPRReR 3 SRISRTE a2 it Miaihomalas ate dosemeeduy G 5,208 e

¥ 3 I
5,264 @ES‘ ?2%12%8%%(1% %80%2%{5 é&gﬁ%@%@ DN}@ ecSIhn an dm% 9gen cap also be

adsor@g:g@ opgBOciated g\ayh) pari[i@tlzﬁe)]:arﬁm enpdesngf valnclh eluge geimethyl

| ni t can ckaged into
ety e MO O B O e S g 20 B e M o
al. JM&OrEﬁaepl (tp996)S 5,208,036, 5,264,618, 5,279, 833 and
5,283, 185. Vectors and DNA encodi ng an irmunogen can

I CI at wi t.h art iC
[OOGIEaﬁ%ngglgrﬁ)gifa%Qf r%%@é\}q)?ﬁ/% an 15 (fjagl elis:glngn Vo l%1m1nlstrat10n to
an 1ndrvmddahpat;dnattﬁp1pﬂl}ylﬁsesysteﬁﬁd atﬂﬁin}’sltﬁﬁbﬂl tes, ﬁiﬁﬁvenous intraperitoneal,

L g txﬁél act de co-gl'ycolides), see, e.g., MGCee et al.
nasal, gas alpintragtigeplar, f@@ﬁm}al@ﬁéﬁ%qli@tl@\lpyfuﬁm or topimal

apphci’cﬁiﬁe(ge% 9@”5 ?@ %gt Igﬁéﬂegec dis Xé.n ll%f'tﬁglblﬁgfndg 'tfatc’cﬁﬁtgt%ng agents such

an | ndividual’ ent yplca

as bupa@mnn i(E8r5a193cV OOGDIjA, canraisoaieadmmmsteteﬁttfsmg&f genenadl (See Xiao &
i ntramuscul ar, subder mal ,

t rad |
Brand 5 Ber 3 The DA e moiurodin Eavecitisied exp i Beeor
micros@oic meti beadkd gl“&‘lﬁ))crop%bﬁ@&ll%a&& Qb1 ARA bl \Gock Ral L de

facilitating agents such as bupivaci ne
expandingheliuyy gys, amhpensiatedtisseesiie a depthroif s¢vera dell ddyegs. Fog er@nple,
e DNA encodin

The AGHIY e Dol e rinaid Bive-bsius dos Middieaan Wiis sutable
Alterna¥fively e ]§N'I§eéa§1| pa %gcﬁc,lgh-gﬁﬁ iflothOBo3H %%Eérh @ﬁrgﬁ& %X]spottmg the

accelerated with wave or expan
DNA cg?é@sklamdthpé]nemadmemecmmlmmmn d&epWOG)‘S/MB} al cell
| ayers. For exanple, The Accel TM Gene Delivery Device

[0062] el Bnetherf i abivn AdRfRd é&ﬁ:odﬂn@ Dl\%n%tcgﬂ bWielll ed to Cﬁlls ex

suitable. Alternati vel y, naked can pass t rou
vivo, sugh} 45 Gefs exnlaried ﬁgﬁuammdwmahpmny(etgy lymphbtnyl@, binee mﬁlh@w

oG P W o R

reimplartativai ofghe callsringenstieanuialigafeniicRfon reglld #hfh have
uch as cells explanted from an indivi dual

mcorp?f%eﬁ Ve(’ Ig., |ynphocytes, bone marrow
VI Adjuvants

[0063] Immunogenic agents of the invention, such as peptides, are sometimes administered
in combination with an adjuvant. The adjuvant increases the titer of induced antibodies
and/or the binding affinity of induced antibodies relative to the situation if the peptide were
used alone. A variety of adjuvants can be used in combination with an Immunogenic

fragment of AP, to elicit an immune response. Preferred adjuvants augment the intrinsic
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aspirates, tissue biopsy) or universal donor
hemat opoi etic stemcells, followed by reinplantation
wobtonuled18El | s into a patient, usually after sePErUSIN4/002856

for cells which have incorporated the vector. VI.

Adj uvants [0063] |mrunogenic agents of the invention,
respossgdh aaslnpmpogmhevsl,thca;lt eaisarpdanfmatidndl chatges attheiifmunogen that

conbi nati o an adj The adj uvan i ncreases
affectttﬁ%q'fﬂlﬁaé’rveg?m? hEE SerPahie dogfmed adif e glyseippgy hydroxide
and aRdimith bﬁos%aﬂenﬂ Pead- a@%te@%rﬁﬁh&s?h@fy‘l ﬁﬁldt& (MW,TM? gee GB

situationif Eeptlde wer e ed"al one. "A va
2220231 (B&?hhﬁnﬂ@@m esearphdng. nHamdtnnnMommamcwhpam of Conxa)

t to eI it. an e i
st D RARET 57 p AT oy S deocut ol R b TR e it
Sapoﬂéﬂa%@@ﬁa&ﬁ&%&ﬁﬁﬂddﬂi@ﬁ%@@@s%@KenﬁlﬁéﬂmnﬁﬁV&&“z;ﬂzﬂDeszgn The

n w t hout causing conformati onal chan

Subunitgeng 4?2‘2%@4@%%’6 (edsf Pasgall &ﬁ%evqnw,uﬂl@mm&es%gﬁiow%hem
Paten{]ﬁg p%g?ﬁﬂd? r@gﬁﬁl? ﬁoﬁ%‘ﬂx h§ ai " e&rﬁ%&t@k@&ﬁg Per 0adjuvants are

um num p

oil in mtnn pi‘nmispﬂns (stichlas pqm‘hléhe(d&/lﬁbﬁii\dt o(l)‘; optibitllydR Zaﬁbﬂnaﬁah Wlth
search | nc on, Montana, now

immugg S*éa\ﬂiawéa such g FWBPB‘FPFRXIQ%I BaiaiA G Sicuiceat gndl. £ngl . Mea. 336,
86- 91&9’@7955  ipfiRoflE pBARRIL Mnli 1AlARIbEAL NenfiRbladifvahlIR Cng (WO

a Saponaria M
98/401¢®e A(]ewsmts cah baladministeidd as amembesemg nf a THeeapeBtid uafmpos1t10n with

an actYlEage oA b 4B TR0 BB Ao, G v hon

admm%tfaﬁbﬁbffﬁﬁ‘i}ﬂérhlfeﬂtl&a ghitam ngham  MA) . Ot her adj uvant s
are oil in water enulsions (such as squalene or

0064f 040t SO LSRPY AR 0l o RS

alum gHosphate, aim Edigte. Sudiediijuddfs, can B6ubd \(1119 8’ Witho! dﬂﬁ&@bé‘clﬁc
pol ymars and kil led nicobact eria. Anot her_ adjuvant

immupgRE RS EnEel SU) 25 ML oy drioME: 8- B DAl aHicT ERangpsicamin
acids SRARE ng;glu%m atcnie r%?ﬁ diffe. d&%)[ﬁétj ctl sg %f %ng?ntéﬁ o"i‘lcﬂ'x Wihter

agent “or “can mnls ered separa
emulsummormulem)ﬂsy Such hd] uUantaf:alehse usad mlthj @tm&touoothe:f spiebific

SR SoRSet ol OBl S TS SR
1soglutb¥1‘i§h@ (thfiﬁdDP)ai\UieeBh%Hﬁﬁ‘ltaﬁlyl ZE' M- ﬁs%gﬁlhalﬁﬂg Enor-l}/[DP) N-

juvants can be uUsed wth”or w t"hou er speci

acetylnmmnﬁsﬁ-ahnylal)ﬂs@lmgmm;d -Isslehinel-(VPR dipalnditdisen-glmenti3 -

N T AN K T
Al-D-REpMVBAIS dipalRitbxy fropfbSide (m#-ﬁppmhfm%ﬁuéﬁm Qﬁ%the‘é%aenal

adj uvants can be used with or w thout other Specif

cell Wﬁ%ﬁ@ﬁb@nmfm |Qil-imyyatey emutsiang direludse (aUMERY I (Wi 901 ld§é7) contammg
5% Sq(u"file%e, 05\’%5‘1’%%%'8’695&{‘?{%%% arﬁrﬁ%oﬂtlonally 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% Squalene, 0.4%
Tween 80, 5% pluronic-blocked polymer 1.121, 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) containing 2% squalene, 0.2%

Tween 80, and one or more bacterial cell wall components from the group consisting of
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I sogl utam ne (thr-NMNDP),

N-acet yl - nor nur anyl - L- al anyl - D-i sogl ut am ne (nor-NDP),
W(N2004/069182 PCT/US2004/002856

acetyl muranyl - L-al anyl - D-i sogl ut am nyl - L- al ani ne-2- (1"

-2'"dip almtoyl -sn-glycero-3 -
monopkeRPEKHEEY M@m@ srghaleserdimaedlate (TRIFD, BE) ¢ell wall skeleton (CWS),
I L Ol N-acet yl nmuranyl - L-
prefe%ﬁﬁ%&g#ﬁ@%@d?'pm mi toxy propyl ami de (DTP- DPP)

theram deTM, or other bacterial cell wall
[0065¢ o yenilsrtcdass of prefarcodadaetsid sipomis ailjuwhnidesutaps SHEBAIon™ (QS-

21, AGHR. BB AT B s SR o Sa s SR °°
(imm@istimutatiab colMbRxEy)and S OUMA BRI NOthep Hggi/éiw{gééfgclufi R(529, GM-

particles using a mcrofluidizer such

CSF agd Gogmm]giediround's (Adievast (CFA) ol Intemplete Bvisynd's AJjuSas (IFA).
LN 0% lene, 0.4% T . 5% .
Other SR BN RS HS1 GhBs (ag e e Frspnep ppides, 112, 11
4, IL-63 I+ 1, [TL 3} iazi@ UL 1185, Onarophd BEE 16 AN stRAMASALACRE (MQgS%)ed
an

to generate a |l arger particle size enulsion,

granuieepieiacrephagy selony fimelatingpisior (GR-BISF),rmonGheosis factor (TNF),
i1 1o, i 0i:ng, 29 lene, 0.2%. T 80, .

e 5 T L AR i St

analogdue® ir@haiiie NOgl§éosylantdeR] Nzg'fiy%@yﬁ%@/z&?911%§((>ol\%lf):alrbamates, each of

__PCT/ US2004/ 002856 npnophosphor yl | i pi d
whichis aiphstiBeed iy th@mameeldptrgmap agyied anid,|as watruneueddaaiors or

sdjuvie e USTE T ARG s oo Sl 5- S0 an 5190, may
also bs usdd aadfivanes] onTM (QS- 21, Aquila, Fram ngham MA) or
particles generated therefrom such as | SCOVs

[0066%5%&%%&@%@?@4@%n @gué%%#négeec%&f&iﬁon, or

can berdainigtesedAatiforeactunc@EEmwiting: dffee adrpingdtatibh 6£he iGimunogen.

et 480 ot ttcan b Eggkegg@f?ﬁa%%tegliédgi%ﬂ% Emff‘ry)%gﬂf&g; be packaged
in sepdrhteZsialt knd thixddlsefore hbe. %m‘%rﬂ%&?&lgdj bt Re tyﬁ@&lﬁ}p&t&g&d with

col ony stinulating factor
a labelgndiqafing the éntemded dhdragpatic epplivatien.i Hiinatunogerf ant aljuvant are

CSE unmor. necrosi s..facto TNF),, chenpki nes
packade b atelyy BTBETEE Oickiu Heee e tRbiam dor BPag bafpre use. The
choiceastjau\edftivant Mmd®r ¥@@iet Béptnd 20RIRGUDAitY Q¢ eIt} unogenic formulation

.N-gl ycosyl am des, N-glycosylureas and
contaiming (e yVaah thramentecaf admwrisrasion, thieidobing scledblst thewfchcy of the

. I e8] no.acid, a .
v o OGS St S0 10 5 By sccepai
adjuvadt Baine 288 has bieatappioeedk oPis@bsiodsble SorthumaiAdAlinidstion by
al sg be used as adjuvants. [0066] An

. HSP90, mma
Peﬂlﬂ%f%&%ﬁﬁ?ryg’aﬁleﬁeFafo?ﬁamp& &ouwletp Frevad's dintiam dgenotayitable for
' 0gi. L Y r bef or e
8845, S0TPOR, v, 0521 BE RS BSFHPIE o
differentradjwoptncan bermsethsigmitamsvaisigd Pusfamntd eanbibgids skaaehlandvith

ML, SRR &5, ML SR 52 MBL 6 HE350 RARENESF, and atum, 08-21

and MPL together. Also, Incomplete Freund's adjuvant can be used (Chang et al., Advanced

Drug Delivery Reviews 32, 173-186 (1998)), optionally in combination with any of alum,
QS-21, and MPL and all combinations thereof.
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in separate vials and m xed before use. |nmunogen and
adjuvant are typically packaged with a | abe

w0 p@io6ed18Ng t he i ntended therapeutic appli catiper/uki004/002856
i mmunogen and adj uvant are packaged separately, the
packagi ng typically includes instructions for m xing
before use. The choice of an adjuvant and/or carrier
depends on the stability of the i munogenic

vILL | phssN Ak iRbhisthAioh DHAbolifke adj uvant, the route of
adm nrstratron, the dosing schedule, the efflcacy of

o0s7) P She R R s@@%e@&%&%@ Ly e

admuﬁaﬁmtoh%tfaﬂmd?e%efrhemw@& REd fo°r d@@hﬁn&% g
at ory

adm nistration by pertinent reg I'es. For
antlboalxartp Il\étenﬁmaﬂ) bgitapesoEAf dblsmdui}tlmajf ta phagatic slebtiaptesponse of

human admi nistration. Alum ML and Q521 are
plaqu?ﬁ 6F @%nﬂ&jant@sfine@ iragamiral qrifertesmingd regionsiof ¥} o clearing soluble AB.

i s HREL 5680 B85 TN, AR o L SH IS gommivoty s

perfoﬂstféld ﬁmttb olFar 2distiddam ploidREpbIB. Wubb\e@ht@&ﬁ fragfnafrom a central or
and, MPL together. Al so, coqﬂmete Freund's
cr

C- terraaljahxﬁgmn RE LY w@deg@ate{eéﬁaﬁ veRt faﬁh ogiieraf amyloid deposits
from &Mﬁ it 0¥he|1?%¥et1$(]\g§ a&%‘e g 3}%@10&119%&)1 hh%[ﬁgrtltll\/gré%lg]h 1or C-

in co |nat|on any o
termuﬂiégoﬁ%bﬂf ﬁfofrﬁkﬁi &ef to g%ﬁeﬁé@ 2083418648 ear soluble AB. Then
/U82004/00 856 VIl. Passive Adm nistration O
when fyetlewe) dif eantibodieyin the blopd startstmivang, ian mddutlphalfdoa@mnplshed by

s A SRR BB S LR

of Apadni ni stration can be antibodies to N-term na
epitopes of AR for induction of a phagocytic clearing

o063, B sufarP el e Mot APl rfgesSingie D oom2sso
and W@ 032623 TRicBAdsate Py FofdtEnRAPTMriddl AkibOM ey JebifRBlly binding to an
anti body to an N-term nal region antibody is
N-terrpimat epitope of iAfshind ¢ @l epaiope siaginigrag resides 3+ Hardlegndbig ag residues 7-
bsequent a fr nent a central or. Cterm
11 of Rl SEearetaghid Sruiaii it el birip Shbimpes iiinanino s 1.3, 1-
deRos] 0 o
1T G BT o [ERBSES speblIRLT Blrd20 fin Gtope syting
residea 1elemid @ldimy at@esidues m-]iad»f Afr SuchnandibodieStyipicaie spevificatly bind to
first to generate antibodies that clear soluble A(3,
amylofeh deposiith Bt mpgoy @@bnotdwm%m sobibde 48 iSemetiwefredantirogdiess
L ti.0 dos
specitl Gl ATnE R £6 B RPOR TAL BRI bindia R TE I forogrine
long f@rrﬁ SRR QA p%2 A WA hyifRut §i6ificlly 'ﬁlnd{n% Q6 §]natura11y occurring
Anti bodies suitable for use i'n passive adm ni strat’ion
short form afelsfE (7 etiP3% 400 H0). 72880 dica bal CWENIAAAGA Ientral epitopes of

typlcailﬁggécﬁﬁéajf}je@n&/%{ﬂﬁpgé egtﬁglﬁ sggcel 1(? {n%gngchtalmgf cgld %eposﬁs When an

antibody is said to specifically bind to an epitope within specified residues, such as Ap 1-5

for example, what is meant is that the antibody specifically binds to a polypeptide containing
the specified residues (i.e., AP 1-5 in this an example). Such an antibody does not
necessarily contact every residue within A 1-5. Nor does every single amino acid

substitution or deletion with in AB1-5 necessarily significantly affect binding affinity.
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N-term nal epitope of A(3 bind to an epitope starting
at resides 1-3 and ending at residues 7- 11 of A[S.
weom/opaief er red anti bodi es specifically bind tBCT/US2004/002856

epitopes within amno acids 1-3, 1- 4, 1-5, 1-6, 1-7

or 3-7. Sone preferred anti bodies speC|f|caIIy bind to
Epltomsmpllﬁtcﬁp of sn antiiady can be detsintiasd, foiSexanmhle asldegridéd by WO
00/72§ @I dues 7-11 of A Such antibodies typically

g cifically bind to anyloid deposits but nmay or nay

not bind to soluble A Sone preferred antibodies
[0069% p efsititiogies (cgn b¢ nelyelgnaler snaBotlenali Palyckyial spe twﬁcaﬂ[y&ontam

iR 5 A, M85 e L 18108 o
A I8l g cal bcRSTo S S 6T, AR g Ap1-1.

(i ,
Prefer@@}mytl;bpd@p Areqhdmend, humngda(sley Qupercétfal.c Brdey Noilndcddo Sci. USA

s 0L ool B GiEy H800 49, AT AISBES s s

5 53OQDlhﬂ@W1Wtei~fIU$l sszascssb) ofmirfigh dWeergSeiah, %9%%2%7%1993) US
Is neant is that the antib

5,877 380078 SO 99LUA S 1 15, 515y oS0 ES AHIOM L i 56616016, US
5,633 g S B SR SbdeFedt J4R L e loon.

Nature Bﬁatehlmamgiz hl4n82‘§( @996)5Kublosilapie SVEVE VO 7=l TO9H )RS dveral mouse
ion or. deletion with in AR 1-5

b
an“bogr@é o€ ditfer St ' u(ﬁﬁs sheeuisitics arg availablp ps stpritpeanatetials for npaking
humaﬁf‘%c?&@ﬂ)’o@@g 1?[%11‘%?&0%&3%&2@1 Q%%ﬁegredggf guﬁf?)%d%? ?(th 'N:-lce%mal

an anti body can ter r exa
reglorda"sbfrqabmbﬁayhamlg Digh&p 88ty [0@ Q6&kn Mtypbm tbrehe EGRII ﬂeeeptor on
era typical

phagoPy H%/ %?h]gng {%ﬁ% S%??léﬁ@r mil Ongdﬂﬂb%b@ﬂ@& afﬁl@&f grpater than

Orequgltrécgbggt i@, WVF@ fpP ipres along the Iength of A
However, polyt ona sera can be specific to a

VIII pgrtlgu%ar éﬁgqeﬁi of AR such as A131-10. Preferred
T a it . humani zed (see Queen et al.
Proc. Natl. Acad. Sci. USA 86:10029-10033 (1989) and
[0070\\OPgtigrdy m@nab&ﬁoare@mqm trcludgSndivBma]s a6 tisk beilEe,aS@ byutG®® showing

symptpts, apl s pebe S ol oo Suirisind Ui e Serpl dmeimers

diseas®, \Bridal BOhyohlSisSut Bité o BduBferi® ot 8 Lt Rfsr s %653671? fe 82he lives
US 5,661,016, US 5, 633,42 US 5, 625,

long enoughy Twreforgsths psasnigoehodseran e aﬂnmnsttwprmﬁﬁfmlmgmp the

s 385 PUGBITEL R84 o BB AR S4B e p 1B 7

presentl infefleide ate dxpadalgusepe cof individuak vlied@iAiel A0S naenetic risk of
al.s for making humanized anti bodi es.

Alzheigas fﬁﬁﬁg ygtﬁ’é{ll ngtyidpals Bielrdgtiosg brwing aeletiss dvieshave exprsienced
this dlé\éag@ A Bdse wWHoS: A%k ﬁfdegﬁﬁﬂﬁég %P’%B%lggl's__ %éﬂéﬂc i ?ﬁr@ﬁ%‘lﬁlcal

finity of human |sotypes recep
marke}:sh &garetic nprkees bSriskSomerdafizhbioth' edlssmandludmhhmtibhsrﬁd thO APP
gene, pa(r?’ mﬁﬂartly muta Joﬂ‘sj ot pq)sﬂlfofnlﬂ% ahd 8051 ctn?sr6 0 ang 671 referred to as the

Hardy and Swedish mutations respectively (see Hardy, TINS, supra). Other markers of risk

are mutations in the presenilin genes, PS1 and PS2, and ApoE4, family history of AD,
hypercholesterolemia or atherosclerosis. Individuals presently suffering from Alzheimer's
disease can be recognized from characteristic dementia, as well as the presence of risk factors

described above. In addition, a number of diagnostic tests are available for identifying
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or equal to about 107, 108, 109, or 1010 M1. VIII.
Patients Anenable To Treatnent [0070] Patients
wapwaakdie2z t o treat nent include individual s at PCEKSIN/002856
di sease but not showing synptons, as well as patients
presently showi ng synptons. In the case of Al zheiner's
mleldlléd@Wb@ havg ADy&aThege tneisleendasurament ICSH tan uhd arfidadedelom
enough.

Blevalpf SCal dectcanic SRR el Heny 4o WSHopeoGAR: Indnghel suffering
from erﬁelmer@ QlsesR! daX alsB v S&H%fﬂlagﬁgyg@&hg % @fs&ﬂggé in WO

the need for any assess nt 0
00/728%(.i ent . The present nethods are especially useful
for individuals who do have a known genetic risk of

[0071ﬁl Thesymitomatit fARMS, tromflini GHIDLLRIUR hg@{ ;gdgmt BESH). Usually,

aving rel atives who have experience dease,
howevgrit isties BearBgRE tcr pegiin freatnientamtil a@atidng reachsyl, $0,060 or 70.

Treamqgrﬁ%g]{lgal ealk?a'aﬁ gt R%ac{ogagg:? rggejga}epﬁ pﬁ%\@(&ﬁé&ﬁ%{gﬁ@%&e
monitbfed wa&ayg@mlb@@y tor GetivatddyT-Bbll @ didSrrdt) d%q&béu {%@pJ s to the
and positions 670 and 671 referred to as the

therapgyée sgqEti{esh, 44 Paplide) overdipe cifithesiespanse &llsipa bqusteﬂdbl&ge is

T IR RN

by adrhilﬁsttéﬂng tﬁéraﬁaltlc ARERIO Qﬁ@l&l@ﬁkﬁé@h@ﬁl}ﬂafﬁ& birth.
at heroscl erosis. Individuals presently suffering from

| Ssease can be recogni zed from
IX. A?‘a‘r‘a'ﬁ&‘g:"krgg{l‘?;%‘ denentia, as well as the presence of
k factors described apove.  I.n addition, a nunber
l0072f>f iaszr&ﬁ%&eﬁ%n@é Lqgimgs Bvalysidminigenng an agsni eifgativg tomduce an

BSO8R LR GRESERy AL By By DE

prophylastis applicatioms mhadmaceutical doniposibersant nididehdnesvart administered to a

e B P S D bl
ehmmé@@éecﬁfcb RS ik, BEsé thE SSRAE, bPdMG) thg%z&%§91e dif9éd Lnélﬁhmg

synpt omati c patl ents, treatment ‘can begin at any age
physm(lqgl@al bigghengigal, mgplo%u@yq@ehamm%@nptom of thenttigease, its

compt}3REREREN O b T et s 55 ens o

the dlswdet i kieerapeatio esplivaaons ap 85dnP ddmikis@Red tEra%hBiﬁrkhsﬁe@féd of, or
noni t ored by assaying antibody, or activated

alread}rs‘é@fffing(fao@ iSueh flisease )n pFegBne epmpiitag am ewountent rf@quency of

ver tine
i 50O S P o3P LSO P
detendrhtmmdsthe sympotrsrifitted difave(physiylogicaly®ideatiiat, histologic and/or
'if{ can be n antenatal ly by adm nistering
beha"lf’ mi P15 6IR pligagonsandipienmpdiate pafhwiagiqal Bhensiypes in

develoBh{ehhof th&disd4sR2 T ESthe FRAHAE Sidministration of agent reduces or eliminates

myocognitive impairment in patients that have not yet developed characteristic Alzheimer’s

pathology. An amount adequate to accomplish therapeutic or prophylactic treatment is
defined as a therapeutically- or prophylactically-effective dose. A combination of amount
and dosage frequency adequate to accomplish the therapeutic or prophylactic treatment is
defined as a therapeutically- or prophylactically-effective regime. In both prophylactic and
therapeutic regimes, agents are usually administered in several dosages until a sufficient

immune response has been achieved. A dosage and frequency of administrations adequate to
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[0072] In general treatnent reginmes involve
adm ni stering an agent effective to i nduce an
WO pow0egeni ¢ response to A(3, preferably an i nPCMOSE04/002856

fragnent of A(3 to a patient. In prophylactic

applications, pharmaceutical conpositions or
accom?ﬁﬁﬁ Sherpaitl @fpeopitliicnic sicathtst isalefinedad i thotapsuticadipt ol e

or otherwise at risk of, Alzheiper's disease in an

prophylagsisally-stfestiveiresime: o ypigelly the PSS FERIBRGICSpRISP isgonitored and

repeat%(? 5&%@ ed 16 <RE ﬁcl i glft%% ¥mmhy3| o*)@l%_etsglft’s @(E%ﬁﬁe Ofpd une response can

ogi c I ochem ca
be mohitsied by @eteomtgldmlbobmh to/ABrialtheshlopd orthe patldﬂb,elethcgaghfyels of AB

oy A SR SRR R SUPS v, e

ADAZ Jﬁﬁﬁ?ﬁ 2 cb FRNGRE Ydal & foR BPAL) £ Aol faliSnts W"th@gﬁﬁém‘le?s Disease
m ni stere to a patient suspected of, or already

status god fuexctiong from such a di sease in a regine conprising
an amount and frequency of adm nistration of the

[0073 P9 BHechwt ddsed 6Mthe bferis!ifl codipositioneasthe }pﬁd‘sémtahilmtlon for the
arrest, or inhibit deterioration_ of the synptans

treatnlen@ﬁh@ ehoye depmipstl 6prdjiiens varpenchding sgpn nwpgtdbﬁf%@mcfacwrs
o B g L o
patlent)fs Hud€intr 38 as#nal) cISth&(Iﬁedwmioh@ admindstierdy antl vetetlen trefitment is

ent reduces, or_el]j cogni.tive i npairnent
prophy clifz@n thpraReUtGa U Sﬁé\]/lé tﬂ%?at% is iwg}%a&@an apEglse
1ncluﬂcétl?ﬁis %ﬁla 1904LAYo b ReREP UTteaiBiBAERREed Red to be titrated to

erapeutic or prophylactic treatment is
optlmcbefsafeta}damlsefﬁcache Thp @otouniadf ippmumogen depends on Whether adjuvant is

ro ctjc ffective dose.. .A coO nat|
aiso ool it BisbldPen P el R 0 SRR L s gy, The
amouht 6 ah 6 géﬂ for Qiijinﬁﬁﬁ%lﬁh 36hbEmbd PRI H3M 1%00 defpenpatient and
as a t erapeuti ca - or prophylactically-effective
more GQ@IFEon ﬁl-sbomg per ﬁ@étyiomﬂsn lmmamohdrmmstratpnut(D@asmgalbeahlgher
agents are usually adm nistered in several dosa

dose afrit-? mepes ifeqtiondpiised; nhipirelly aklsatide, 3hs019ed RO 481 Uxpdor each

o35 30 SRR PR O A P

epltoﬂel'lﬁlﬂﬂﬁﬁtﬂ finfm@fogpii epthy nesk bﬂnﬁrﬁﬁl&ﬁg&ﬁ Bs aindiobte Typehliys16x to 107
her apeutl cally- ar pr ophﬁl actj cal ffective
mlcrorrajqr ImpyPEes GRIGPR AT R PR TSTAZHHHE 98 T RUR#RDe The timing of
1nJec‘c{B‘i’1EJ 519{'&8 %’ﬂfjf cahff ﬁ%h{e&lcg%‘ctﬁg% o%hga ?éé{'% drfce blBcade. On any
mmine r onse s arts to wa mrune response .

given@ay thdve dosgietod irathunygeeis giveh e dodagh dxiirestet 1(ha14\EB lighpatiest and
bl ood in the patient, detecting levels of AB or

usuallyl grepiershim1Q pg/ patishinif adjussrrps Ppsadnyinisiesed; end grqager ghan

o SRS SHST) BoubL b YBEy et s S At R opia

regm@#l £6&4iebf 1Qhﬁﬁﬁ§eﬁlon%ﬁé\k‘§d BBodstsn edjb@idns bO@MAS Intervals, such as
fective doses of the agents and conpositions of the

6 weqkrla'semls i Amagheriregimeh gonsiste of a1 wampripttionf follpwed by heoster
nj ectbqn,sf e? ? ondit g}s SlgtrC]IS 8 rtﬁerdr% El%gxl SAthildRR nnJ g&ibh every two months

for life. Alternatively, booster injections can be on an irregular basis as indicated by

monitoring of immune response.
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i ncludi ng nmeans of adm nistration, target site,
physi ol ogi cal state of the patient, whether the
w@aiumed1st s human or an ani mal, ot her nedi cat i BEIEUS2004/002856
adm ni stered, and whether treatnment is prophylactic
or therapeutic. Usually, the patient is a human but
[0074h oriDeses for macler awidsiencoddidg imymtnegeag eanige fivanaimius 16apto 1 g,

al so be treate Treat nent dosages need to be titrated
100 ng ¢ l%mlgm{ pg ta 1o 818 OL AYr389 pe &iﬁg penpiieBhyJdpses dor infectious viral

' 0 juvant is also
VeCtOIggmSnﬁgﬁgrogggggmp@ﬁﬁ{%ygﬁ%gg%%%gés being required in
he absence of adjuvant. The, unt of an i nmrunoge
l00755 o PR FRTHCSP TR O8 S anytibgdy (s combrgfiqn %@P@esgéﬁe dosage

he4HouP0000 TR WOUEHRE, ' 500, SUUG
range%’gﬁg) R adrm i St r a%y?g’n%ﬁdéﬁc%glg?%ag%ﬁ %1 @?rﬁ:‘o’gdhggﬁﬂhgglg%t body

weightf For xamplpdoesages can biedrmp/kg bodylweibhpot H) tng/kgtbddyaretight or

s 10, 20 100 g.1s,used for.each unman inji.ection.
withisy s fike ot e Y bl o i S §0wdsn 0 52 %8 200 WP iR e e of 70-
700 nf¥, réspeativelS forG 708Ky patiefit. Wik BtdinglhG tidaTiif 8&ime @nialls

_mass_ of i mmunogen as a whole. Typically, 10-3 to 10-5
admiristeatioRones P TCVPIYHIREREKE 6F esietagpenth os oesRyerivd to 6 months. In
. r 4 b Sel .
some PSR, A0 @ b TIMARAER TEGSIN Y sl TR ORR R v
admirdstered 3indtaadenslyoin ehich ogsesthe ddsige bl aichantibsdygadmihistered falls

oo nogen j.s gjven, the dosage. is.greater than 1
Wlthub@g;a%geé mdl%aﬁ‘zﬁ- Aythady s prughy adminiRiered on gyuliiple oegasions.
: r
Intervgﬁy Hé%AEn sﬁrgggﬁhisgggsﬁ%%%k ; moﬂgﬁy % g&gl?b ;%t?@)%%s% also be

pat i ent greater t
irreguiidres alilienatbyfeaalying didod 1évelsy/ @l angibody ©oA prémthe padérst $n some
of an inmunization foll owed by booster injections at
methadspdospgr isedisted te peievess plasmgpantibiody epnegnisationeft 1hd P00 pg/ml and

. regi Ihst foan imuni zation fol | gwed b :

in sompgiethgHs 2t giggheA fematiVeRy oo hen Do adiiisteied o apstained

releask SSABA ) irdvhieh dhsel leéseﬁéqt'u@ﬁt RAUBRVMrANR iSRuled. Dotage and
life. Alternatively, booster injections can be on an

frequéncy gty dapending on the hahlifpat{dlee anpibodpin the pitirnt.oln generalduman
o358 el T SRR T RS BBRTRE R o

and nédilfiianldtiBedit® TheddosdDanddfréqueddCofM@midis@ation chl vy dépending
30-300 g DNA per patient. Doses for infectious viral
on whether ghedfeptpentfis piophyjaqtivoor therapgytie, In/propBylactiseappiisaiions, a

a0 RS UL eI R oo o

time. (SddfXatients LOAtinG/ th gecedredraatment Ganthe togt 6f thdir lived Inghdegpeutic

appliq%fbiplag %B Osqugg%\tdo\é\%e%gtrﬂﬁt}:\{% %g&ﬁ{ﬁg\fagﬁfs% e%ti%%? Fﬁ%ﬁir%d until

progrédifon’ @lgeedigéasé-is]rgd%?&ﬁ I8 tehnirlafed? W@reﬁ?ﬁﬂ? unt{O0hBYaf¥nt shows
700 ng or wthin the range of 70- 700 ny,

partial es@eaglete@ingliofation af Fonpigms af dsease. Aheraferptharpatent can be

admir}jgtgraetdrerl‘:'f)rr]ct)phry‘fa%ltig:r?eg(:i‘rrlllte.a s

[0076] Agents for inducing an immune response can be administered by parenteral, topical,
intravenous, oral, subcutaneous, intraarterial, intracranial, intraperitoneal, intranasal or
intramuscular means for prophylactic and/or therapeutic treatment. The most typical route of
administration of an immunogenic agent is subcutaneous although other routes can be equally
effective. The next most common route is intramuscular injection. This type of injection is

most typically performed in the arm or leg muscles. In some methods, agents are injected
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adm ni strati on once per every two weeks or once a
nmonth or once every 3 to 6 nonths. In sone nethods,
WO 2m406918Dr € nmonocl onal anti bodi es with differeet/us2004/002856
bi ndi ng specificities are adm nistered
si mul taneously, in which case the dosage of each

d1rect1y31ﬁfo| Pedicashissisivbere deperit haverdetinnlatdie e ga mgesranial injection.
i ndicated. Antibody is usually adm nis

red on
Intramusgitley q@n@tl% eREgHIous mftl%% Al PTEIER G L a&“ﬁb} teatipgofgatibody
(in comE)énatlo reg%diés? Il 5o né(}!l‘l clu)ér tﬂepép%ﬁﬂ@ﬁlﬁlb%ﬁ{bs%}esﬁjected

y neasur i ng blood | evels
directlydihtcht ickmtlym t Ih ik mathbﬂne amahddeastare ddmisistared aes histaned

dosage .i s adj usted to 3& eJasna ant i body
release campaTHPHOY icss SUCh P66 5‘5‘ Pn some net hods

25-300 g/m. Alternatively, antl body can be
[0077] adhgamrtsdfethemvastlm waoften addinisterd asphampeaytigelcorporitions

ch case.le frequent admn
comprigy)ls 35 8 SYRICRPRHAREY: Uir SR S B riRb e,
acceptd®le &diEpBhis DOSBYRAniInEDR's PAli Hdeutitdl Sornes @5th ddudack Publishing

anti bodi es show the |ongest half |ife, follogﬁfﬁj‘ey 4
Compahysgastane Bernsyiveuigi £350)c hheraieferred form depeads on fifntended mode

nonh t
of admypistr: ogtapcfi‘ p'x %%ggcg él}gﬁcag ggﬂeg%n‘gﬁgmoﬁ? uill §e\(¥ 1n9fude depending

on the for@aldiA detifedpplphyibaticalty- Ncepﬂabieamﬁutovcm cakmiers or dlluents which
rophyl actic appljcati onf | ati ve* %atll ow do§ ]gse al
are defmefhap veligles gorgmoply] %Fﬁl% OVHPHF% Agetfital pPRPRTgyfor gnim
or humaf qgmﬂﬁgt%aﬁ’fanoﬁhe af1 tdattlol 48 'i‘lbﬁto‘%fffé%t 1A Bidl 1ca1 activity of
receive treatnment T rest of their |ives,
the cortibi@atigre UExaplesyd] sudadﬂlms are dxsauat waf@r,;phvmlgl@gcc@hnlgz@pbate-

e i Al SO0 i
pharme?créqtlf‘e[ g@ﬂlé(n Hlnfokﬂlufaﬂgn RAY afBLinAR@YStherRAkridral adpfvants, or

loration of synptonms of disease.
nontoxId) emnﬁ:fetapeutwt, henipawnogeniastabidizersanl thesiker ed a
prophylactic regime. [00761 Agents for inducing an

[0078]' %a&&ﬁﬁ@%@@ﬁoﬁ@ cAtUIEinSlude &algd) ¥lovdy endtahiodized
i ntravenous, oral, subcutaneous,
macromntacalas stm aalprotpmﬁ,rm%ysamwmes s4eh apelifosgm@glylactic acids,

I |
polvetygRiegRE ey SRRl R b PRS0t RARAKAND) fgnrose,
celluld8é banadm ﬂk@ﬁ’ﬁcﬂ%’mﬁm\c aﬁlmmﬁldmmmg anida:oagkgmers sncli I11p1d aggregates

subcut aneous, al t gh other _routes can be egua
(such asrqibdnoplets OI‘NPQS‘?’EE?@S Agditionglbydhesp S%H"grsl‘?@nlf\’ﬂq"‘l%gﬁﬂ cul ar

1mmu1’1cﬁh§ﬁ1tla{tﬁgr afg%ﬁl% ﬁ’e arﬁ%\’%ts} njection is nost typically

eg nuscles. In sone nethods,
ents are ec .28 WD 2004/ 069 dmini
(0079 LR AIe BB I ALt Of e g Nieh AP piuk s Admipistered as

inj ecta}ﬁﬁl‘?ﬂc?sa?é”sm' shfutida\oe sepehidl ot 186 sulistdice il zﬂf)lﬁ;&ib‘laglbﬂly acceptable
I'ntranuscul ar injection or intravenous

diluent withsi pharmacsuticad Cemice that ean I&ﬁﬁtm@ diguid syah as waiet P &?ﬂme

v,y SRERAT SR FBGH B8R Wil it

agents 5lr@ddns, pPt Kutehio s GhRiriee aﬂm.hs tike carEbmesent an¢drmditiams.
are adm nistered as a sustai ned
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 propylene glycol or polyethylene glycol are preferred liquid carriers, particularly for

injectable solutions. Antibodies can be administered in the form of a depot injection or
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rel ease conposition or device, such as a Medi padTM
device. [0077] Agents of the invention are often
wa@cdivsEser ed as pharmaceutical conpositions PCT/US2004/002856
conprising an active therapeutic agent, i.e., and a
vari ety of other pharmaceutically acceptable
im 1aﬁ0pl’epz[reﬁnhswhi‘3h fealRBmdegmﬂBﬂé(BmEhel’[ sacahéd Sad pSeiien swstained

c lishin Conpany, Easton,
releasp@ﬁﬁg‘fﬁcvgm%fe CEAIPSF 1 ¢ RP S I GORIs FemaBodenal gatibody
at5 nigA&anﬂﬁ&um%@n gﬁe(ﬁg Bluftb:SdonSisti Pmni\bﬁflﬁftﬁigﬁé, 450 mM NaCl,

ppl T cation conposi tions can al so include,
adjustdé e pldi 0@y with HElh & onaprositloatfooparetgeial atininistration are typically

substfRAITREGIS, ot B et A P cPuBbtn S e D orpimitar

body.to formul ate pharmaceutical conpositi ons for ani mal
or human adm ni stration. The diluent is selected so as

[008020t ! g aa?l o% sq ? ' el p?%')a%%ic ﬁaig]te:c’y éfe%,se?ti?r asgi?cguﬁl F?lgt&ons or
suspeﬂﬁbﬁ solﬁﬂﬁﬁl@ lsmgibteaifor pélog@ha 6r siepédstines, 1$c§111d ﬂ&ucles prior to
Ri nger's solutions, dextrose solution, and

injecting) ignjalse beipkeRaeRs: t%rprenaﬁ%wnm%%@é@m%ﬁe%mmpwaé@d in
hposogﬁdesuo\?gllrf?td}soaﬂa!r@aegr%ﬁ% g%( ?51 1 gérl]ét;' %sp%y@gﬁdec 3t Eé)}ﬁﬁfmer for enhanced
adjuvmﬂmffmu,l nodsaissedsdbtbe (Sez diangansti¢dve 24D K52 7[(0298 Jand Hanes,

Advargeg Rrge ARG SR, SiCage o B Piefien can e

adm1rﬁ&l3ﬁéﬁ§ﬁ alaniAesa ﬁls‘ﬁ(h lgéctﬁﬁ' dr@plnt ?&béﬂaﬁ&{ {vhicAGaf $e formulated

pol yglycolic acids and copol yners as | atex
in suchuyroannen a$ tozmimiesustainse OTlsatile welense of theaklive imgeedicand
the like), polyneric am no acids, amno acid
[0081F O PRM B forditlationp k6l taBEOoe Gﬁkﬁﬁlodéssé{l‘danﬂﬁs@aﬁon include oral,
droplets or |iposones). Additianall these carriers
intrangspd, dndrralmenary fornueHonBSUPPAsiaTies gn%g@wigmqal applications.
adj uvants). [0079] For parenteral adm nistration,
[00824.0 €FUr Suppositbes, bindearsiand cadivrstifclade]ifon edagipss pakyalkylene glycols or
I nj ectabl e dosages of a _solution or suspension of the
trig ygqm,aﬁuelé sunpoaltcms s Pe fireis ipraedpiea spriaingla the Agtive

0, |3 0
1ngre(¥i'lelr1tqn ?1 > 1af! % o 5‘% t53b Axc ?fe’rfé : a]lyi ln/g-? 7z Sqagla? gorr&u’?a{tgys b lude

wat er
exmp&hh;ammlh as;@ﬁaimtacetltﬂ:lal gr,adawf mzirmlity)l Jachsst petarels, magnekiuasstearate,

.Wettln or sif surfactants, H
sodiufy farRTRG. CSBO6 oL EREs MR ETPORE . Lot coppesBps feke the form

of sol6RHRO §hspbMiShs, tagethefnlﬁ @%@Qts%tﬁﬁecpf@é’aﬁ@ﬁﬁhhhla@@hs or powders
conposi tions are those of petroleum ani mal

and comsgist 136-95% qfracwmmgmdmnt oréfgiably 23096-78%anpl e, peanut
oil, soybean oil, and mneral oil. In general, glycols

[0083F UCI'bp’i@al pﬁqmahsm eaxgﬂemqpin tedns@HEBbitredemal d/&ﬁlleryar'ﬁ)plcal

preferred uid carriers, particularly for
adminigfyasiongn e mmmed By, COﬂdmlmé@atw ofdbe agenbyith sheles teyin or

detoxg%fl/ %@%@%@8 ﬁ%@éﬂg ﬂ?e&? Q)% Sgliefe g g}l })%cgery\\ﬂ?m%%%"(ggg %]fé‘g’l etal.,

Nature@OMug 3t @998)). @UQﬁnﬁmmhﬁ‘lrcaﬁi’)etaehIBﬁfdfb}t uﬁlgSﬂhSt:ampeﬁlents as a

mixture or as linked molecules obtained by chemical crosslinking or expression as a fusion

protein.

[0084] Alternatively, transdermal delivery can be achieved using a skin path or using
transferosomes (Paul et al., Eur. J. Immunol. 25, 3521-24 (1995); Cevc et al., Biochem.
Biophys. Acta 1368, 201-15 (1998)).
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rel ease of the active ingredient. An exenplary
conposi tion conprises nonocl onal antibody at 5 ng/nL,
wo cooobased i n aqueous buffer consisting of 50P@VUS2004/002856
L- hi stidine, 150 MM NaCl, adjusted to pH 6.0 with
HCl . Conposition for parenteral adm nistration are

X. t wethadslof Manidosihant i al |y sterile, isotonic and

rranuf actured under GW conditions of the FDA or
Bied vL&éQ%%lth TR ek Sl e [8ainst A
[OOSSE ni}Haezr}{c:f\‘élmas %Sﬁ} ecta Y eFlt@tlhet)rl’n‘c”akg,ip [ qw% sg%st@iagﬁlgs or[3
peptideus peatem ssffersind fromfoo suscepmble &b:luearﬁyimcbgbnic dizaaden, Themethods

are pagpélgaigg ?L@ :ﬁg{rrglamﬂ)l#ﬁ% a\é:t%gllbs% l,ozttrl ; Iegf ggn% gr#.}nk]és%ere fo & patient.
he iRl Fulé 86 16 ma%pb&h%r%ﬂkuub HEARRAPS: %ﬁnﬁfbﬁ{aﬁc patients and

particles such as polylactide, polyglycolide,
prophylapt¢ yremehiom asymphaseatic matiputy.a fome hfedands ea@ﬂdie@mmegl a

baseiRg Ve o LU OBLFpBIRY e prisl Lo GG s e S en

1mmuﬁg§é?ﬁesagéht tahdl SorpMaipt thRRyigias vﬂae fdhe hrtes REpdrRe hiier
f or m of depot 1njection or I ant@grepar ation which
treatmeah b@lmﬁqmt wcesdse (i.g., gwtﬁréhamet fBpices maggip ef srnerignental error in

st HERIPEAR T BEAR Lo RRR0 sPSe RS Wi o e menn
of sudh%ee@hfbﬂ{en@ degaled oftHerbmitridy atsponsd siglaliepasitite treatment outcome
i ntranasal , and pul nopary_fornul ati ons, suppositories,

(i.e., thatpdmyinistyationed] the,pgent Bag dchicyed P@@}g@}entfgran immune response). If the
&

valueZ&)f(ﬁgtﬁg ?Jétﬁwdg%és Eée]ncg)%e ofchen @§1gllru?i5§nrt} P{'/ (l(i:%r?? éso'é neféatﬁe

treatnscup p@some s mehcatad regdreraipphtients mndergbmgen 1mtm1t cwursemg” treatment
the active, redient in I%gerane h

with agwmv%vcl%eg bt X B0 8 oGS 1 RO response with

succefsttd M8 RLsS whitdEeRalRNREORE 8 HidtERl. Mﬁﬁﬁ%&aﬁ&n BRAgnt B generally

act ose, Starch, magresi um st earate, sodium
contmdwﬂahu theantdv@ﬂy néspewse iningrezsigee Aitiamnecat bbihalateaps gw indicator

ot EERRGRL BT 5 355 6 OOk BBl BOBRES e
for nul ations or powders and contain 10% 95% of . acti ve

[0086] nglnemheémethqsise& eqrisil yalns ¢ e7.comeqrouBisyantia deyfation) of an

antlb%c{) re eo?és/é % gge?lglé eﬁ%‘xl (fi rﬁ:énrﬁrsc{l %ﬁ{nca gd'allyam iﬁﬁﬁﬁ@ 1S in the

contr&)bo@)ﬁ]:aﬁdﬂhﬁwesﬁdt a¢dedied Priok {TEatﬁ@ﬁﬂ tMedsuitedchnles od themntibody
det oxi fi ed derivatives or subunits thereof or
respogyaiare RAARY AT BUERESITTHIE A Bgiapsutiegesnigre Hisnepmppred with the

contrgfasyawe nglémﬂ%gﬂt 1{1611%%%)&121‘[1@%411%5}{’5%1 g@lﬁllﬁ?@ aR® than one

using t onents as xture or as
standhndrdeedttlm IfmmJihe snaah} sagm}:ésia pysmmmatlabntmlmta nkilavly ofisignificant

expressi on as a usi on eln 0084] . Alterpati vel .
increq3s 35 & dBFRRY SIS Ape s Ppama gt (Aot Sralih Y faghnis
geneﬁ%éﬁtﬁﬁed Whae %ﬁe‘%ﬁ%@ﬁ@ &s%&rﬁk! s i%Ereﬁémg réfézt[ve td the control value.

5, 3521-24 Cevc et al., Biochem

As beBprepityesnmenttod a pasu rglaqut;) c(ongglgyz)lues in an indicator that the

administration of treatment can be discontinued or reduced in dosage or frequency.

[0087] In other methods, a control value of antibody response (e.g., a mean and standard
deviation) is determined from a control population of individuals who have undergone
treatment with a therapeutic agent and whose antibody responses have reached a plateaun in

response to treatment. Measured values of antibody response in a patient are compared with
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30 WD 2004/ 069182 PCT/ US2004/ 002856 X. Met hods of

Moni toring [0085] The invention provides nethods of
wa@lede069418y an anti body response agai nst A(3 peREI/USE04/002856

a patient suffering fromor susceptible to an

anyl oi dogeni ¢ di sease. The nethods are particularly

the cortt@tialue f Urthemrhduped legeldn apatias iofottsignificaptly dif&irerg (e.g., more
adm nji stered. to_a

tient. Th t hod . b
than oot Gcs e Pa b il et caEon i RERsbbied e
level it Q%}’at?e% B ﬁ%ﬂﬁcdﬁ?}g%Wﬁfe'cﬁnﬁél%wé?éﬂntiﬁﬁe@%ﬁﬂﬁ'ﬁﬁbh 6f agent is
patients. Sone th

ods entail determ ning a <baseline
warranval. U€ theflevah imthieipatiely perststobrdew ithe conpral vadwe, thyer aehange in

ream g pler G eriaSl 8 oL g TN AL 5 e

adming&g&gnmgg{g@{mged_ A significant increase (i.e.,
greater than the typical margin of experinmental error

in_ repeat asurement.s .of th 3
ouss, 5SS PHRCT AP o e it B
underd¥B8 8 Pr SRR cohrsk b HahtRnDis nidigtosil fobatibotlg sgspose to determine
signals a positive treatnment outcone .

c ! (j.e., th :
whetherdriiesimaption ¢fdreatrent freregyassh ﬂ%n%?éﬂﬁeéyéh‘e&f a’é‘iﬁ‘g‘ﬁféﬂﬁﬁ’d’me m

the pat?eg‘g Iﬁm'%len g%ﬁo}gazgcg gffc’[ﬁ)a'vaue ﬂﬁtibé’c?rli ‘gﬁ"’%?é yp&gi?uggtgkgiggiﬁsi’n the

nse change si gni ntly, _
patienfaff @girdwieus doussetofeeatmmnt. cAmkgnifranndicomserklative to the previous
general, patients undergoin ninitial, course of
measufgraeit ﬁ%@rpt greatet tha%lﬁ tYORSRY %@l}%& o0 e%géﬁgewgmg%%t{l%s i)féthe same
samp1§H9% Huidatibh ﬂﬁa? BrehttheANt dnIRAEs USSP Q0ERnMVelY, tifiGtesmbaared in
osages, which eventually reaches a plateau. . L
a patieftlpambes¢anagaretwish againel viabiedeean plus ytandad dewighen) detgranined in

a popyiipreat P AR e 2 (it v csat By he hf¥Goured
value %ur £ ERNEanCR Lol aftidSH b e velue fieponastiang of prpliglactically

requency. [0086] In other nethods, a control val ue .
treated patients whonsamimfee of symeniems aEdisense.o% popylations of therppeyically

esponse i s determ . C . i
trated GRS Shed AU i Qs (At BhicRAE thall chicse cuses, o
signifid@vieleBRhsd vy esttheicbRtfoltlwsh (e thore Memswstexetlavdierdationr) is an
~~_ the antibody resgonse in a patient after
indicagag thatiticpiandant ghould herespaed i BYERt are t hen conpared
with the control value. A significant increase
[0089] €l Theitissue sandpleefor andlysis iswgpioally Hogd, playmeasaammy anousy
standard _devi ation fr% t he rrea%% siggal.sd.a gosciglive 1
cerebroppinplfBpd from hepationk The gargple 4 YRbred [GTEndIFFRGI £L tyymune
A ' i [ WBab fiaOheQ IFBimmunization.
resporo i L T iR, BpRALY Kb P P Ole T mamun zation
The ithima Réspbiad\cati 6 fewsrined fioncthe psdsenperod katihodéesttbattspecifically
control value. As before, attainnept of a pl

te .
bind tp ol pepider dnbibplissran e driselodin 2rbideg E5e(0 3 fgand iy specifically
. dmi ni strati r . t: is ' d usi
i o g B 63 o8Pt in
labelodRinfiddibtypac astitodg] val ue of antibody response (e.g., a
mean and st andard

[0090] In combination regimes employing both active and passive administration,
analogous approaches can be used to monitor levels of antibody resulting from passive

administration as described in WO 00/72880.
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deviation) is determned froma control popul ation of
i ndi vi dual s who have undergone treatnent with a
WO benapEst i ¢ agent and whose anti body responseBCTTESE04/002856
reached a plateau in response to treatnent. Measured
val ues of anti body response in a patient are conpared
Examplet h 31 WO 2004/ 069182 PCT/ US2004/ 002856 the control
value. |If the measured level in a patient is not

significantly differpgteriaR 8d M&Rs®R than one standard
deviation) fromthe control value, treatnment can be

rooo1; P Praghiety Benst roreSuginto B8 . M A 1 Ap1S-24 and
the re?%ge@ %gﬁéﬂc@tAﬂyll Qfer@Sfithest-2d cHREFRNE & 17-hmidteadi® YRkl iePitope

t1ent 'persists below the Tontrol value, then a
derivedifeorg evalbumirr @atimeadtids 325389, — ISQA FKAAHAEINEAGH (SEQ ID

O3 S SRy SR B bt o B

produb®h Hﬁ%m@%@ﬁ%hﬁd@, a¥i8sctiBed9F TRMEP PN{1988) PR&Y. Wial9Acad. Sci.
treat nent ut as under gone a previous course of

USA 85, 6409v6413. | Bolyadonal entdzbdiesr(PalntAfblody werstasnd end the

) determ ne whether a resu i on qf .treat t i

immupggapilist{aorE TS Ao AT HTGE Brerhed g r b 09 Nt Med

6, 916-9% PRJ1{,@5al PEHEIQ 6CPIRBL 7 Al Phb-E128l e Bbtadell i fRRSIhe sera of
response previously achieved in the patient after a

PDARF mudeansmumined seittopeptidestaresspondingsiesprictival te Afdch, &ddé-24, and
relative to the previous _neasurenent

AB3-9 Fhahhad hogp ERRCSHAAGY S BRneR Graiey oo 38 e <hibAS B ife -BL26

.t sa saml e) . b Cat b h
was oflgipel i oo Ty B4 Bt BBl A0 Fhe pefRA e
synthésiRAbyeAiaSpas) a8 Jey PN, €IBAM th a control val ue (nmean
pl us standard deviation) determned in a popul ation

00920 18 FRbaof PhideaHRES 190, AbroAPRIEAE Yas AR R

e neasur I en canybe

intrapERHRBL1 S e¥idn inRofPItits Preuddls WejuivantPRINGIVAE be®Bo§tE with 100 ug
prophylactically treated patients who remain free of

peptidsyinpncomplet Foiund msdjuvent g3 dpuda wesks, anfl momdhlyghereafeas) | y
treated patients who show anelioration of disease

[0093§ N2A ARG &Ry Bnldfifs tol zﬂggﬂle%at@ﬂ ahl Svuble ABI-422 Sepinfl Mtdrk (@Mrmined
decrease relative to the control level (i.e., nore

by settidlatilution) anddaorebchbaral @ttibody bindingrto aggrdgaied synthdimtAB1-42 were

prtog LS O S GRS bR g 172

177. %g{#g@n%@-%% Yereto tlfeesryﬁﬁfeﬁé R?E 24(% ée@tﬂig sdiomd iﬂ%imethg%]sulfoxide.

e sanmple I's ana I ndi cation of

Seriall dIHiBEs of ABBOAE &eteOintubatddonith 66,00¢ Spmept THAR 114ppiventiglyt at
AR42 or the peptide used for imunization. The i%ne
room tRBpRIREES. LS aplirey SANERING /6 Y Fé PRYLEE dhiphgiose (Amersham

pio]B D2 S0 PGTPRN) L4 Pkt Lo O pratitin,
ImmunioBasrdhl ¥ est Gewief PAAUSY) wais inetsibated with therdilitod aetshodies for 1 hr
at roog% e!gg}%%grgg‘ggﬁllelg %%ﬂ:g, almsd clounmmtég IoklaaggllacBéa?n%Q gou%?eg‘ @grkinElmer
Life Science, Grove, IL, USA). All steps were performed in radioimmunoassay buffer
consisting of 10 mM Tris, 0.5 M NaCl, 1 mg/ml gelatin, and 0.5% Nonidet P-40, pH 8.0.
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| abel ed anti-idiotypic antibody. [00901 In conbination
regi nes enpl oyi ng both active and passive
wa@cdov/6dEs? at i on, anal ogous approaches can be PCEUS1004/002856

nonitor |evels of antibody resulting from passive

adm ni stration as described in WO 00/72880. 32 WO

2004/ 069182 PCT/ US2004/ O0OR&Nmfts Exanpl es Materials and

Met hods [ 0091] A(3 Fragments. Peptides correspondi ng
[0094]tS 0 AAo(eiJ’i%s 5%6?%1@1@5 v%ere%ﬁ@afeﬁ foﬁﬂ‘é%ébﬁﬁy Mgg&% Jfﬁh’é%‘i(ﬁﬁ

wer e nt hesi zed conti guous

antlboiﬂy rei;pbm imeivd. Twelld todpiteepmoniterdd il?@d\RPr mmeowb bnmunlzed with

oéatgesﬁ%e%%% o B RSBl b Ao AT | gPa ragmeplderived

vom o e BBl 1 B, R e A1 24

encon%ligs%g heR¥p@6pe bi&iﬂtlbo&?@@b wiith exXUBhtsGhgh 5&1@&3/ Fdrlsdluble AP
cl onal antibodi es (Pab) A131-42 were raised and

(Seuberh ef ah, (HA9RD DieBIe BSh 3P BT D odper sol igeeanizeagies i sretipys of

DTS e R o e B

respon¥e ldere€16d agaiiﬁ@ﬂ tliis peptidecoarmodifce aRiWddosdapable ﬁﬂplaqu@ﬂ:co gnition,
W th peptides corresponding res ectlvely to AR 1-7,

or whethgrisactivity vith solgbig AG alopa wassa e te proavidestiieasyo An these

R TS B SR R A it
were %leéa ccﬂ%gu&ﬁ@to&ep}tmﬂﬁ% ORIE celﬁé‘pﬁfobé gbAesl B¥m ovalbumin and

aSpec, San Jose, CA, [0092] | nmuni zation

were fReseniadin es JdemOalgnuitwadw cronégwemn (see Madrrialy anddylethogs). All of

o e TBSHet RS s 65 ) S eb SRR b SR bt sy
t
e
AB1- mgroe{gaetnaq;@m fegpediively (B - K. TiBeontrast, bblgrssra against the N-
(determ ned Dby serial dilution) and nonocl ona
termingh pepjisiey wisrndhlntp tegosits A Atiken g%we%m@emm%%’? &4 did not

bind e({ufg? Engﬁadte o% igég%%ﬁé?"u& ﬁ%ﬁl@%%&%ﬁ%@?ﬁdﬁﬁp§ﬁg &Fig ic).

ThereAtctd a3 diffdreiices betvidas tisyseitie bicupA thei# 2bilieptd Epture soluble AB
sonicated in dinmethyl sulfoxide. Serial dilutions of

(Fig. 20t mmwyme% dafitlecudena &dm/mtch igowoed spih Asﬁl -§ 25 APREY captured the

solub{e Pt EAch 95 R FFPeRL ) A omisph sy aibup Sdigt bcof e
anim ith 81, and §W%@| gioké 2RBusided FRAI IAB 13044, © & soluble
%’l %%?H-FL W

(Jackson I nmunoResearch, West G ove,
AB1-416A) was |ncubated with the diluted antibodies for 1
hr

[0095] Because the degree of AP deposition can vary greatly as PDAPP mice age, the in
vivo study was designed with at least 30 animals per group. Efficacy data are shown for
individual mice and expressed as the percentage of either amyloid burden or neuritic
dystrophy relative to the mean of the control (set at 100%). Immunization with each of the
three N-terminal peptides significantly reduced amyloid burden (46-61%, p<0.002) (Fig. 2b).
Furthermore, AB3-9 and AB5-11significantly reduced neuritic pathology (34% and 41%
respectively, p<0.05), (Fig 2c). Immunization with AB15-24 provided no protection against
either amyloid burden or neuritic pathology. These results support plaque binding as one

mechanism for antibody efficacy. They also indicate that capture of soluble AP is not
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at room tenperature, washed tw ce, and counted on a
Wal | ac gamma counter (PerkinEl ner Life Science,
w@2@nm6918L, USA). Al steps were perfornmed i n PCT/US2004/002856
radi oi munoassay buffer consisting of 10 nM Tris, 0.5
MNaCl, 1 ng/m gelatin, and 0.5% Noni det P-40, pH
requird Gor r8diciion 20 04uri B8R 1RFTTHIIS2IDEO 41thoAS B@poResaghinst AB3-9

0094 d f th
providediapops Pk Frger S bs hebe Toes S RRRFBougeiint foeen
dystrdpﬁy VyreY @xhlﬁ_iﬁ&i the weakésh bagabRY 0FREddan ot JF @&Bﬁ’le’ﬁeﬁﬁdé"’e)&ﬁubodles

nimini zed with one of three N-term nal peptid
that bfudatg selnble ARRithodt, bindiBS tdplaques Afad5sblhave such iqtlazgmht

scminyigrgd B HREH (PG OF Oy OTRE PPREAST AT, cOR HERE bingifo solubl
Ap wERGRERREALD flatfif P AR5pQlscllih BRAVFY ol Elhmalor urther

deposﬂion, of (AR 9Phe INgh tites 0B aftibodRS-gddotated betdmmunidation el FES-24
ques i.n sectiogns of unfjxed AD or, PDAPP tissue
mdlcaml}hat s frgmens and sybfragmentsghereelcrpparicwlady pesfubfor generating

high tRQxls%gE&ﬁﬁll anflﬁécﬂté’g‘%?gﬂ bed against this peptide

coul'd produce an apable of pl aque
ni t or .whet her re wi.t.h sol bIe A
10096} s M orcoimini etgrop g pes desdritgi 4o Fohmpssds of larity
of untﬁatré{%(ﬁﬁ'g iewiERd biigoithit cERYR 'h?&hﬁ@aﬁ'dﬁ@ﬁﬁy b&pBRtided within the

served as a negative control. The peptides "were
scopesy theappendad adantsi g’dbm@hpmcaus +7d pateniclaguingnts cited herein are hereby

. rlved r.om ov n_and re presented.n
incorgRetp B retgianes i hriE SREHD ‘GO PPSE o 2Bl SREPLF 1eaeh were
so inddudyBtdraeel. UNIdss Ofherd 138 afifidrt @@ (h@%@ﬁtlékt Bhcheldment, feature
reversener) produced sera_ that recognized ag regated
or embgditieat picthe ppventigipeambemuspdim coaphiniogivitg as: cﬂﬁeran d
A(315-24 produced significantly higher titers than
A(31-5 (p<0.01 and p<0.05, respectively) (Fig. 1b). In
contrast, only sera against the NN term nal peptides
were able to recognize A(3 within plagques; antisera
agai nst A(315-24 did not bind plaques in spite of
strong reactivity with the synthetic aggregated
peptide (Fig. Ic). There were also differences
bet ween the serumgroups in their ability to capture
soluble AR (Fig. 2a). Less than 30% of the sera from
m ce i muni zed with A131-5 or Al133-9 captured the
sol ubl e peptide (27% and 5% respectively). In
contrast, sera from approximately half of the animals
i mmuni zed with Ap5-11, and all of those i munized with
A1315- 24, captured soluble A(31-42. [0095] Because
the degree of A(3 deposition can vary greatly as PDAPP
m ce age, the in vivo study was designed with at
| east 30 animals per group. Efficacy data are shown
for individual mce and expressed as the percentage
of either anyloid burden or neuritic
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dystrophy relative to the nean of the control (set at
100% . | nmmunization with each of the three N-term nal
w@epiiocas2 si gni ficantly reduced anyl oi d bur denPCHESBR4/002856
% p<0.002) (Fig. 2b). Furthernore, A(33-9 and
A(35-1lsignificantly reduced neuritic pathol ogy (34%
Whatascdladdétbisr especti vely, p<0.05), (Fig 2c¢). |nmunization
wi th AR15-24 provided no protection against either
anyl oi d, bur demefodTpdphly xR RAYe asib@HBd WedUniyloid deposits
support plaque binding aS one nechanismfor antibody
of Apeffthcliein of Bafieat, sompnslng administeringcmpftiectvofegant abd fagment of
A(3.is not 34 VW) 2004/.069182 PCT/, 04/ Q02856
AP, wheggis P@of%?%'?enf‘ muess 36‘H88 1%h "rﬁ’fPFFlg§ W&Bé‘ggﬁﬁt RBe Of |ere
epitoffTHe K L RET2 a3 ou R it A Efat PRSIy bind to one
or moR¢) epituples Beweon dsidudy $111 patdythe fragmenttis hott £pi13-D8, MWe28@$t35, 35-
acity for recognition of sol uble peptide.

40, 3¢ pbberidewhemay tsidnoed aaiodiss epeittalbiieshio sofuy A in the

.t l.agues.may.al so have such acti vi.t\y, .if .
patior) P RARE AR oA B el B YL 5 hepraiirppdu soluble
AB, afll ek &P ofAREh O BUpBF1akid J (e digkaled SOl uble AR wi thout
binding to plaques can al so be useful in preventing
formation and/or further deposition of A(3. The high
titer & antThsouéthed gleglaimat.enhessinthmitagment ivheswfisn intact T-cell
.. A(315-24 indicates that,his fragnment and subfragnents
epltol?%tg‘?téB%ucﬁ’F é‘n‘gg’iﬁﬁe&ﬂ“&? ?(S/AEsef ul for generating high
titers of soluble antibodies for this purpose. [00961

Al though t herfcGh&H6d beclhifty BRINREN HidsinBe AEB6dibPRBk dpacity to
detail for purposes of clarity of understanding, it

specifagdlly Hied twoamylant depasitsedrAfai n nodi fi cati ons may be
practiced within the scope of the appended cl ai ns.

Al'l publicatj,ons _.an t.en ocunents cited herein are

ner eby 1 noorRapaPRofFHFLh RREETY Fodthonk Calfies alsBment of >
10 cohBEudtk lanihs RQ&ESE AP. the sane extent as if each were

so i ndividually denoted. Unless otherw se apparent

fromthe context, each elenent, feature or enbodi nent
of t he 3 nvenkliegnetbashobeaigs bovhatein shairpgmens gonfaing agagment of 5-

ot.her. 35 WD.2004/06 CT/ US2004/ 002856 What is
10 COE{I%\?%&II}I’%O i‘?lg \i ﬂ@%l%g% ‘prophyl axi s of a di sease

associated with anyloid deposits of Al3 in the brain

of a pa,i entTheGABMbd 8f El8ine 0 RrSih ehd ﬁﬁl%rﬂéht‘i‘:f $28chddV®om the
reginme of a fragnent of A(3, wherein the fragnent

groui crdsistisg afABbYAl AP ha2, APEEL,iATHISH 34, HA1A-2% ARIS-22 AB16-23,

Ap R P R B orarBL ek b Ebaes AFLERR A1 65 cpa ap1s-

one or nore epitopes between residues 1-11, and the
fragnment is not A1313-28, 17-28, 25-35, 35-

7. The method of claim 1, wherein the fragment is a C-terminal fragment

that induces antibodies that specifically bind to AB42 and/or AB43 without specifically
binding to AB39, 40 or 41.

8. A method of prophylaxis of a disease associated with amyloid deposits
of AP in the brain of a patient, comprising administering an effective regime of a fragment of
AP, wherein the fragment is selected from the group consisting of AB15-21, AB16-22, AB17-
23, AP18-24, AR19-25, AB15-22, AB16-23, AB17-24, AB18-25, AB15-23, AP16-24, AB17-
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40, 33-42 or 35-42, whereby the induced anti bodies
specifically bind to soluble A(3 in the patient
wo b@nobyist nhi biting formati on of anyl oi d deposPtBHUSL004/002856
A(3 in the brain fromthe soluble AR and thereby
effecting prophylaxis of the disease 2. The nethod of
25, ApIsaR6NAB 1 5vitde ABI16-25hand ARUS¥Rfitanidshdrelgeeitdct arophptazistof the
~ T-cell epitope that induces a T-cell response to A(3.
diseasg, The nethod of claim 1, wherein the induced
anti bodies | ack capacity to specifically bind to
anyl oi ¢ depefé htifel ofclatn 1T HRHERUTHGEr @bniphiSing! ddministering a
wherein the fragment contains a segnent of 5- 10
fragman iof Afuhatsindnien antitwidits spéciBdly Bndifige ABtahouk afmalezpitopes
1, wherein the fragnent contains a segnent of 5- 10
with Afdnt}.quous anmino acids within A1315-24. 6. The nethod
of claiml1l, wherein the fragment is selected fromthe

gr oup nsi gt | f 3 5 Al :

A(318- 5 A&[‘rfélig%gg’d ‘ﬁ%@‘ﬁ%%’he%gﬂ%m Al Zi ok f induces
antibo®ed gectBoal B bddding & APNaB bpe AMBIAB 251 isdndiBiséeed before the

A1315-24, AP 16-25, and A(315- 25. 7. The method of
fragmertandnces anttbedisis that kpecificaljrbind to AfaatOneer maia bpitapss hetriteen

. thg,é icp%%ces anti bodies that specifically bind to AR42

residugt by #1d 71343 wi thout specifically binding to A(339,

40 or 41. 8. A nethod of prophylaxis of a disease

associ ai ed Whé feod oTicthisl€p stHes coraprit B adriinidderiy @i antibody

of a patient, conprising adm nistering an effective
that speeificaldy binds td ABgiremepitsoe with AQkdlein the fragnent is

sel ected fromthe group consisting of A(315-21,

Al 316-22, A(317- .23, 318- - 2 ) :
1623, T 1705 petiashhT. S 94 iBoa e fogfbinds o
AP at 3R eM¥dp20R A B89 1825 Birhirike0Q 8£R82H8 Gragitent ik ih8ucdh antibodies
A1315-24, A(316-25, and A1315-25, and thereby effect
that speeifivhlly hitddso dfp strmame odimpeasEtopss berveenmssidoes b ansl 43.m 1,
met hod further conprising adm nistering a fragnent of

RERRNI TR e G R T R
is chafRtchioed B c6&miive Sapapkihei n the fragment of A(3 that

i nduces ~anti bodi es specifically binding to AD at an

epitope with A(31-11 is admnistered before the i
14.  The method of claim any of the preceding claims, wherein the disease

is Alzheimer’s disease.

15. The method of claim any of the preceding claims, wherein the disease

is Down’s syndrome.

16.  The method of claim any of the preceding claims, wherein the disease

is mild cognitive impairment.

17.  The method of any of the preceding claims, wherein the patient is

human.

18.  The method of any of the preceding claims, further comprising

monitoring the induced antibodies in the patient.
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fragnent induces antibodies that specifically bind to
A(3 at one or nore epitopes between residues 12 and
wd 300408918The et hod of claim 1, further conpriBCTYS2004/002856

adm ni stering an anti body that specifically binds to

Al3 at an epitope with A131-11. 12. The nethod of

cl ai m 19. wh&hemesthodefamy bbhihd prachding siadws, Wisatih yhapatigst is

to A(3 at an epitope with A(31-11 is adm ni stered
asympidP¥i%e the fragnent that induces antibodies that

specifically bind to A(3 at one or nore epitopes

bet weep(.r esiraefiethbd ofafly 48the beeceding clihb orheéinChepdtient is
any of the preceding clains, wherein the disease is

sympteimatiaendibie adaningicdeg imhitity deterpratiopef the ppuentsIHYMPERS d
of claimany of the preceding clains, wherein the
diseasg) is |00 afly O thg-clali§, WEr&iadhOpatient i
claim g}fy o;[ﬁ% ﬁ%ﬂlgggoggg}/ gg&gﬁ’z&n‘é gv%aer €in tﬁe d?é?leggels
under 66. Down' s syndronme. 16. The nethod of claimany of the
precedi ng clains, wherein the disease is mld

cognitiye ippair t.. 17. .The nethod,.of a of .

pr eced%‘g c IL@F H%EHF(\%W; A8y ﬂfgﬁ@riggﬁﬁngﬁganpg, Wﬁﬁﬁl&ﬁﬁgﬁ"é@t has an
inherittd §isREAOnaicaftly subeptiBRitP ieABMbIAKL'S dka, further

conprising nonitoring the induced antibodies in the

patient. 37 WO 2004/069182 PCT/ US2004/ Q02856 19. The

met hod23f aje stethadeofistaimd s whereiuihapation dpes petdgeelop

tient. | ' . The: t he

s B S L S S S

and the admnistering inhibits deterioration of the

pati enp4s siiphotitod Fhny Sfielaimd had and 23 wharéintthepatient has no

precedi ng _claig, wherein the patient is under 50.
knowrprisk ffﬁ@rf’r@ing%h%’Fw St he preceding clainms, wherein

the patient has an inherited risk factor indicating

suscepbkbi | ity nlethdd FgY B theprelcdBRIEaimeSwhdiBi thetdidde

of claim 19, wherein the patient does not devel op )
compdges edmaibtering mdosags of airledst §@ mjeragramsfafdhe frpgment on a plurality of
days adm nistering step is first perforned.

26.  The method of any of the preceding claims, wherein the fragment is

administered with an adjuvant that increases the level of antibodies induced by the fragment.

27.  The method of any of the preceding claims, wherein the fragment is
administered intraperitoneally, orally, intranasally, subcutaneously, intramuscularly, topically

or intravenously.

28.  The method of any of the preceding claims, wherein the fragment is
administered by administering a polynucleotide encoding the fragment, wherein the
polynucleotide is expressed to produce the fragment in the patient.

29.  The method of any of the preceding claims, further comprising

monitoring the patient for level of induced antibodies in the blood of the patient.

30.  The method of any of the preceding claims, wherein the fragment is

administered in multiple dosages over a period of at least three months.
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24. The nethod of any of clains 1-21 and 23, wherein
the patient has no known risk factors for Al zheiner's
wale@meacds2 25. The net hod of any of the precedi PQI/US2004/002856

claims, wherein the regime conprises admnistering a
dosage of at |east 50 m crogranms of the fragment on a
plural Bly offhedeejod afglaimii), miseteduitheidosasps afe af keast 50
receding clainms, wherein the fragnent is

mlcrogﬁm Snistered with an adjuvant that increases the |evel
of anti bodi es induced by the fragment. 27. The nethod
of any 3of t MhepicticrRibMMbivl BiwkRreitiiel Bighdnb [frkedw@a tarrier
is adm ni stered intraperitoneally, orally,

mOlequiﬁﬁoafﬁH%alcP@“g%tEbcut aneously, intranuscularly,

topically or' intravenously. 28. The nmethod of any of

the pregedi e%@hdasof W?%T%laﬁn%bewﬁér@ﬂﬁﬁé‘%aﬁér is a heterologous
admi ni stered by adm nistering a polynucleotid
polypepiciedi ng t he fragnent, wherein the polynucleotide is

expressed to produce the fragnent in the pati ent. 29.

Igrerpmaélﬂgg 01&,8 %{169’({ ?#gCﬁ]%lﬁlgizg X&e&eﬁfnpgc}ple eQPe?s (gfttﬁe fragment are

linked fd0i\Gderanblefdd ieforin dolifagalepod of the patient. 30.
The nethod of any of the preced| ng clains, wherein the
fragment is _admnistered in nultiple dosages over

peri od 38f atTheaugthod efrchaimmizarhsreimmultints opmay efgba gggment are
ke ERRALAQZRIR o IS TENIRG B 154 (.30 o @11

age are at m crogr ans.
nmet hod of claim1, V\hereln the f ragnment |s I|nked to a

car ri er36. nolBewhathedoffadaim 38, cdiejainy titedhetedlogTisepadysteptide

compﬁéqﬁ%ﬂ%é@&@%%ﬁgwkeﬁ? £r1=,frhoiczls’o1?l claim 32,

wherein nultiple copies of the fragment are linked to
a carrizgr nonRGHtBod @fdmﬁmea vﬂﬁfﬁlﬁl ﬁ@ﬂ@ter@l@gmﬂ@ol@éﬂlﬁﬂ
of claim 32, wherein nultip copi es of f ragnent

compeiges the pmknechoidsaquence mI%X‘a’é\p%‘é@ éSEQrID NP1 1)

nmol ecul e, which are linked to each other. 36. The

pol ypeptt de Tsaheed SORHTH o neRpt BRI AR, g T-oet
response against the heterologous polypeptide and thereby a B-cell response against the:

fragment.

39.  The method of claim 1, further comprising administering an adjuvant
that enhances the titer and/or binding affinity of the induced antibodies relative to

administering the fragment alone.

40.  The method of claim 39, wherein the adjuvént and the polypeptide are

administered together as a composition.

41.  The method of claim 39, wherein the adjuvant is administered before

the polypeptide.

42.  The method of claim 39, wherein the adjuvant is administered after the
polypeptide.

43.  The method of claim 39, wherein the adjuvant is alum.
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37. The nethod of claim 33, wherein the heterol ogous

pol ypepti de conprises the am no acid sequence
WQRRMVASMEL KAAA (SEQ I D NO 11). 38. The net hod pET/TEB0M002856

33, wherein the pol ypeptide induces a T-cell response

agai nst the heterol ogous pol ypepti de and thereby a

B- cel | 4despdhs sctiydi afsiaimt3®, whemgnthntadjugent iTNPLret hod

of claim1, further conprising adm nistering an

adj uva t hat _enhan .1 titer and/lor Rhi.ndi

af fini {‘1;% of ﬁé“euﬁhoglu"gg’g““&g@r EbsEmmPa V?@ég%%'

adm ni stering the fragnent al one. 40. The nethod of

claim 38, WTae eidthdd ot ciinboaiheritttht Adjupahtyip dpbiplet@Feund’s

~adm nistered together as a conposition. 41. The net hod

adjuvgft. cl ai m 39, wherein the adjuvant is adninistered

before the pol ypeptide. 42. The nethod of claim 39,

wher ei p~t he ' {of 1ed

ol ypenti de. g 4teRtof dy BTSRRI SE RGP, e dpase of the
fragmant] is gezater itlsanall0umcrogd@miNO 2004/ 069182 PCT/ US2004/ 002856

44, The nethod of claim 39, wherein the adjuvant is

MPL. 45. The nethqd_.of claim 39, wherein.the adjuyant.

's 5. 2% ae torihad g rsthecs agase pbegeAae I Osits of Ap
. i i: i |.et . ! i . .
e AR SRR Sn U oy BB s ot
wherei® fr0Eagaient Mducdsrangbadiés that Peeificslty bihdro AP arbne egmareepitopes

48. A nethod of treating.a di sease associated wt

h
betwegpyesisiugs d2 gad i3 srigputipduging aHibogies that specificaly bk to one or more
.. CO I Si.Ng. L NS N f | [ f
oIS AT RS ANGH LOELS XSO, D281, 5540
35-4223heRBY HesinbiRl afiiesdids spatikivalbyi bifd tosohible AP iAMke Pdtient thereby
nore epitopes between residues 12 and 43 w t hout
inhibiting dainmagion of Rinyldiddepokitt ofshR i thiedzdin frobi thd solublendp.and thereby
Hore epi topes between residues 1-11, and the fragnent
treat the digegss. o(313-28, 17-28, 25-35, 35-40 or 35-42,
wher eby the induced antibodies specifically bind to
sol ubl @oA( 3 THe nhdiBoPStJI AR 48, RBIeRRY thel fFpnidnt isTEke of an intact T-
formati on of amyl oid deposits of ARin the brain from
cell epibapegbatibduecepd 3celimdspohertoby3. treat the di sease.

50.  The method of claim 48, wherein the induced antibodies lack capacity

to specifically bind to amyloid deposits of Af.

51.  The method of claim 48, wherein the fragment contains a segment of

5-10 contiguous amino acids of Af.

52.  The method of claim 48, wherein the fragment contains a segment of
5-10 contiguous amino acids within AB15-24.

53.  The method of claim 48, wherein the fragment is selected from the
group consisting of AB15-21, AB16-22, AB17-23, AB18-24, AB19-25, AB15-22, AB16-23,
AP17-24, AB18-25, AB15-23, AB16-24, AB17-25, AP18-26, AP15-24, AB16-25, and AB15-
25.
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49. The nethod of claim 48, wherein the fragnent is

free of an intact T- cell epitope that induces a
wa2meloboisesponse to A(3. 50. The net hod of cl aP@T/A82004/002856

wherein the i nduced anti bodies |ack capacity to

specificall%‘bind to amyloid deposits of A 51. The
net hod56f ciThp metiwd afisdaiai 48, wherein thg fagmeniis ef-termanal

se f -1Q. i QUOAS ;,ald N ' f 52,
frogmfiARIDAREs aptichilict Al ORISR L K Eouritlcr Mt Pithore
speciﬁbaﬁg%ffﬁlﬁﬁg ©fAB3D, 40 of ANt i guous anmino acids within

A1315-24. 53. The nethod of claim48, wherein the

fragment is selected fromthe group consisting of
A(315- 33, Al3methed of weBiing-Ddiseasd Sbeeididd wAhIMEYI8HE, deposits of AB

.. A(315-22, . A(316-23, 317-24, A(318-25, .A(315-23, AP
in the pgpin gf 2 pgt ,-@szﬂﬂwgf%a@:steml% 31 géﬁﬁtwﬁ\iﬂ@g?% a fragmengof AB,
_ ) 4 5 e
e e 0 ROR LIPS AR ORER20. e Tapurs
AP18G4t apnH23| ARISQDEAB16-DRL AR THRL o3 1313, ONiSers, WBAG-24, AB17-25,
P spec:Bfi cal IE) bi nd %o A( 34% and/e?r Al1343 wi t hout b

AB18<6e AP HC4 AP1ORAMNIAR H-2F,389 thetebydreatithe di®ased net hod
of treating a di sease associated with anyloid deposits

adm ni $6or 1 M AR RRIEDP sl R ph, ppimstering o

fragm®itDf ApMHRLE Bidfcds aﬁﬁwﬁwéiﬁhﬁbsﬁh@ﬁ%@&&w Bhé Bﬁmﬁf@%topes

consisting of A(315-21, A(316-22, A(317-23, A(318-
with A4R-19- 25, A(315-22, A(316-23, AP 17-24, AP 18- 25,
A(315-23, A1316-24, A(317-25, A(318-26, A(315-24,

A(316- 25, angd A(315-25, .and thereby treat th i sease.
56. Th?met ﬁgan@ﬁhqs#éﬁ B0, HEEKHYILP Jregment thad fgces
. o . ¢ C _
o S8 TS0 i 4 ARTEEL ol A1) MBS e et
fragmei ih@pees antiddiesAa bpdclficly.bidde AR uhei@ 02imdit 8pids between
. Wwherein the fragnment of A(3 that induces antibodies
residugpdgapd ¢l |y binding to AR at an epitope with A(31-11
is adm ni stered before the fragnment induces

anti bodges that, SReCIFJ4R! 49 ﬁm&ggérg%%gﬁ%%g@%ﬁxﬁ{g an antibody

nore eplitopes between residues
that speeifivatly binds ke AR 4 8n epitopeleith ABMANI si ng admi ni stering
an anti body that specifically binds to AR at an
epitope with A131-11. . ) ) . )
59.  The method of claim 48, wherein the antibody that specifically binds to
AP at an epitope with AB1-11 is administered before the fragment that induces antibodies

that specifically bind to AP at one or more epitopes between residues 12 and 43.

60.  The method of claim any of the preceding claims, wherein the disease

is characterized by cognitive impairment.

61.  The method of claim any of the preceding claims, wherein the disease

is Alzheimer’s disease.

62.  The method of claim any of the preceding claims, wherein the disease

is Down’s syndrome.
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59. The nethod of claim48, wherein the antibody that
specifically binds to AP at an epitope with A(31-11

WO 300aded18t st ered before the fragment that i nduB€BUS2004/002856
anti bodies that specifically bind to A(3 at one or
nore epitopes between residues 12 and 43. 60. The

met hod 68f c(Tap metling eficlaimeanyrod deapracedinedlaims, wheredi the disease
. __.the dj . ] s.characterized by cognitive inpairnment.
mlnﬂgf9ggh§§ﬁ%¥wgﬁ%%f cl.ai m.any of the preceding clains,
wherein the disease is Alzheiner's disease. 62. The
met hod 6df c[Themeiimyd @ffany o the eadinpoclgiha] whereishihe gatient is
the disease is Down's syndrome. 41, WD 2004/069182
humapcT/ Us2004/ 002856  63. The method of claimany of the
precedi ng clains, wherein the disease is mld
cogni tigge | M EARSH of £i%-of THEprERIIRRL1A Mt theF cérﬂ}g—ising
precedi ng clains, wherein the patient is" human. 65.
monitPtiag thetindured antbndiesfinthepatieatcedi ng cl ai ns, further
conprising nonitoring the induced antibodies in the
patien 66 d. of...any _of..t he .orecedi n L
el e e SCunerti Ao i & e Bt F e Ihe pacpt i
asympteinagel of any of the preceding clainms, wherein the
patient is synptomatic and the adm nistering inhibits
deteriogration of the patient's synptons. 68. The L
met hod 04 arfye ﬁeﬂw@%ﬂé@é thergecadaiglaimznwheseih thy gatient is
oo i 50 - The: '
ryopRBE s R0 B ST B A b
inherited risk factor indicating susceptibility to
Al zhei 98r ' s Thiesweedlsad of7dy of hee pretddotg déims| wheneBbthe patient is
erein the patient does not develop detectable
nptons for five years after the adm nistering step
is first performed. 71. The nethod of any of clains

1-68 amd. 70, ThelestRddof dh6 ofdiid mBéediascifigns, Whensth the phtient has an
factors for Al zheinmer's disease. 72. The nethod of any

inherigd igkfagiprindifiating sysgentbilityfie Adsheimers digssre  conpri ses
adm ni stering a dosage of at |east 50 m crogranms of
the fragmentri@nndndd o @hikd 86, Wherein the patient does not develop

detectable symptoms for five years after the administering step is first performed.

under

71.  The method of any of claims 1-68 and 70, wherein the patient has no

known risk factors for Alzheimer's disease.

72.  The method of any of the preceding claims, wherein the regime
comprises administering a dosage of at least 50 micrograms of the fragment on a plurality of

days.

73.  The method of any of the preceding claims, wherein the fragment is

administered with an adjuvant that increases the level of antibodies induced by the fragment.

74.  The method of any of the preceding claims, wherein the fragment is
administered intraperitoneally, orally, intranasally, subcutaneously, intramuscularly, topically

or intravenously.
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days. 73. The nethod of any of the preceding clains,
wherein the fragnent is admnistered with an adjuvant

WO ba@t/069182 eases the | evel of anti bodi es i nducerCbyS100€002856
fragment. 74. The nethod of any of the preceding
clainms, wherein the fragment is adm nistered .
i nt r apefSi t onBeithgthodphinyyf theypregerirgelpims, wherein the fragment is

iR AT g AR o bt

polynfleolifieistRpiReEdab prsiicOthett@gnidhemetle pgieht.ai ms, wherein
the fragnent is admnistered by admnistering a

pol ynucl eoti de encodi ng the fragnment, wherein the

pol ynucleot i de methed pF @ny ahthe presedug chmpurtheriaamrising
i85 TSRS BLobi PUESRELAS

| evel of induced antibodies in the blood of the _

pat i ent77. 77.Themeethed hbahyodf theypreoédingrelajps wehgiaig the fragment is

.cl ai erei.n the fragnent i.s . adm nistered in
adumifisferidih GRS gBeres aver I HERY o P AP RoRHE oo

nont hs. 78. The nethod of claim 77, wherein the

dosagesygar € Eie theBsd oPOlain 7T agéifithe dBagekhe BEEERE0 Of

~ claim55, wherein the fragnent is linked to a carrier

micreggams.orm a conj ugate. 80. The nethod of any of claim

79, wherein the carrier is a heterol ogous

pol ypepjd de'TI?é]metiwg f'a%{%) gS,%héféiﬂ'tﬁe %Q éﬁg‘ﬂ fhlkd to a carrier to

mul tiple copies o t he ragnment are |%ﬁe to a
formaapnjuegatet o form a conjugate. 82. The nethod of 79,

wherein nultiple copies of the fragnent are linked to

mul tiplge copi.es o he carrier, which.are |linked it

ench orer - 5 et AR Ui Moeot tfabtit i hierotogous
pdyﬁﬁﬁggologous pol ypeptide conprises QYlI KANSKFI G TEL

(SEQ ID NO 8). 84. The method of claim80, wherein the

het er ol ogous ponEe tide conprises the am no acid

sequencd - AKEhEANT clpigEdY, | vihegin mullipleggpies pbthedraggent are
tinkeflo SLALE Bl SEEHD,ENe POl ypeptide | nduces a T-cell
response agal nst t-h et er ol ogous pol ypepti de and
thereby a B-cell response against the
82.  The method of 79, wherein multiple copies of the fragment are linked

to multiple copies of the carrier, which are linked to each other.

83.  The method of claim 80, wherein the heterologous polypeptide
comprises QYIKANSKFIGITEL (SEQ ID NO:8).

84.  The method of claim 80, wherein the heterologous polypeptide
comprises the amino acid sequence AKXVAAWTLKAAA (SEQ ID NO:11).

85.  The method of claim 80, wherein the polypeptide induces a T-cell
response against the heterologous polypeptide and thereby a B-cell response against the

fragment.

86.  The method of claim 55, further comprising administering an aduvant
that enhances the titer and/or binding affinity of the induced antibodies relative to

administering the fragment alone.

43



fragment. 86. The nethod of claim55, further
conprising adm ni stering an aduvant that enhances the
wao 2a0at06€8zi/ or binding affinity of the induced PCT/US2004/002856
anti bodies relative to admnistering the fragnent
al one. 43 WD_2004/ 069182_ PCT/ US2004/ 002856 87. The
met hod 8df  cIldemeibod ofdrial $6, tvherair fhe\adiitvaniand: the polypeptide are
stered together as a
adm@%%gs&% onaéggf)mﬁg%} ﬁﬁet hod of claim 86, wherein the
adjuvant is adm nistered before the polypeptide. 89.
The metBod Ofheahethod @fclaiwhd, eiherdimtheadjuanis attinistered before
h ‘@dm i stered after the polypeptide. 90. The nethod of
°p %6, wherein the adjuvant is alum 91. The
met hod of claim 86, wherein the adjuvant is MPL. 92.
The netghod afhe@hdthdd Solaitd 8y, Giterdid
93. The nmethod of claim86, wher elhﬁle?&qjd{’\gg?geg%tl&m%aaﬂe”he
polypeptidsapl et e Freund's adjuvant. 94. The nmethod of any
of the preceding clains, wherein the dosage of the
fragne IS a
phar rra?gutlc %ﬁr{%@@%&é?&%ﬁ@gl{hﬁgﬁwﬁn lﬁ%ﬁ? of AP
as defined in any of clainms 48-55 and an adj uvant.
96. Th&luse Tk nzethodagfimdait &, wheRirethkedjuvest it MPL.eat or
ef fect prophylaxis of a disease associated with

anyl oi d,depqgsi ts of i.n e.braip of. a [ in
t he ma%f act én%]?(’d @R%Jaﬁ Zg]ﬁ@ﬁ em é’\dléﬁv ttlﬁgegqiil
fragnent induces antibodies that specifically bind to

A(3 at 930ne Toe niBlhic] GRS WhetNERB adRvhatus i‘ncl)glp?é?@Freund’
43 wi t hout inducing anti bodi es t hat specifically nd

adjuvaid. one or nore epitopes between residues 1-11, and the
fragment is not A(313- 28 17- 28, 25-35, 35- 40 or

o nd 1t ot omp s AT 3P Rk By BREFhLL b oragg of e

fragmewtrisrgteaten thaih lzﬁ)lmgcmgrainsieposi ts of A(3 in the brain
fromthe soluble AP, and thereby effecting prophylaxis

of the_di seas use af. cl ai m.96, erein the
fr agmeﬁ%1| el.@’émﬂ eugﬁﬁ cRREsitiqn E@PPHSl’é%F‘%S@e{m%ﬁAﬁ as defined
inan}zid'f@%ﬁ§48-5-5 #0@lan ddpsBARNSe to All

96.  The use of a fragment of AP effective to treat or effect prophylaxis of a
disease associated with amyloid deposits of AB in the brain of a patient in the manufacture of
a medicament, wherein the Ap fragment induces antibodies that specifically bind to Ap at
one or more epitopes between residues 12 and 43 without inducing antibodies that
specifically bind to one or more epitopes between residues 1-11, and the fragment is not
AB13-28, 17-28, 25-35, 35-40 or 35-42, whereby the induced antibodies specifically bind to
soluble A in the patient thereby inhibiting formation of amyloid deposits of Ap in the brain
from the soluble AP, and thereby effecting prophylaxis of the disease.

97.  The use of claim 96, wherein the fragment is free of an intact T-cell

epitope that induces a T-cell response to AP.

98.  The use of claim 96, wherein the induced antibodies lack capacity to

specifically bind to amyloid deposits of AB.

44



98. The use of claim 96, wherein the induced
anti bodi es | ack capacity to specifically bind to
wanykosdsdeposits of A(3. 44 WD 2004/ 069182  PCT/US2004/002856

PCT/ US2004/ 002856 99. The use of claim 96, wherein
conti guous

the fragnment contajns a segment of 5-10
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contig B R o o R aa5 50 101 The use of crarm 96,

wherein the fragnment is selected fromthe group

consi sty The AéSaEoldin 96AFBbEiR the Hgaicht ehtaifd 3 £ 0f 5-10

. A(319- 25, 315- 22, A(2316-23, A(317- 24, AR 18- 25,
Comlgﬂ?%ﬁ@mé@,a‘?ﬁ%ﬁﬁméﬁlﬁ(517- 25, A(318-26, AP 15-24,

A(316-25, and A(315-25. 102. The use of claim 96,
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24, AB18-25, AB15-23, Ap16-24, AB17-25, AB18-26, AB15-24, AP16-25, and AB15-25.

102.  The use of claim 96, wherein the fragment is a C-terminal fragment
that induces antibodies that specifically bind to AB42 and/or AP43 without specifically
binding to AB39, 40 or 41.
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