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TI TLE OF THE | NVENTI ON PEPTI DE CONJUGATE COVPCSI TI ONS
AND METHODS FOR THE PREVENTI ON AND TREATMENT OF

WAL IWER S DI SEASE FI ELD OF THE | NVENTI ON TheCPUSB®6 016481
invention relates to conpositions and nethods for the
prevention and treatnent of anyl oi dogeni c di seases
and, in particular, Al zheiner's disease. BACKGROUND OF

TITLEOﬁTﬁE'HWENﬂ(ﬂ\' Al zhei mer's di sease (AD) is
characterized b rogressiv ry i npairnment an
repToEGIRRGATE Gl RE M S EoR oo AR
TREATMENT QR ZHEINMERSDIEBASEeNi | e pl aques), neurofibrillary
tangl es and neuronal loss in specific brain regions.
The anyl oi d deposits are conposed of anyl oid beta
FIELD OpéHEIIN¥ENTERY of 40 to 43 amino acid residues, which
are
T ?sreﬂttf\%hﬂﬁﬂ 1%1 wﬁf s1ﬁf)ns aﬁ@rr@fesiﬁx&soﬂofjthﬁg%%iﬁﬁﬂ bnd

pr ot el Neur o tang are
treatment pﬁfemsd@é@aealp dseFspy aalﬁelmpe@éula@ Zagiee s diggase.
hyper phosphoryl ated tau proteins (Sel koe, Science ,

: - The pat hogenesi s of AD has not
BACKGR@@P%%&@%W&&?&&@M, but it is expected to be a
mul t Mlzaeitner ediscase(AD) iAcaranetiaid by prapndsiagoeegd tinpairmeht and

cognitive ﬁ@ch%uﬁ lps&ﬂhl[ﬁaﬁ( §t§18'1% c%ﬁ 1&% %%ﬂ/ ofd &?Qﬁﬁq zsegfllglﬁacﬁllgs)rﬁ)elu?oﬁbnllary

| Seas etp e SS, ow a
tangles and agearerd 1038/ pepdsiy byaip &ﬂl@é TlBraaiy}vlmh%qs are cpmpod ofamyloid beta

peptides (A 95940 t6as hielb Red k;aldhsa Shity B&Hﬁk}?ﬁrbt%ely&@pro&@fstdf@t%é' aAfylold
o or vari ous (0] al es,
precursor P%? %PSPf ﬁ?ﬁﬁ‘f‘%’r‘?ﬁﬁ?“y GBS S e ‘PBaCF‘;‘ﬂ%efqa‘E?“g‘g‘a ag%%gates of

hyperphogphodylabditdueprating(Selkbe Sciehbe 325: 85Q6FYA99T3 ar € neur ot oxi C

and for th Q

ass O?IB =R atl}:?% ne,Elg {J%B has nottbeeef-xI ﬁsll¥ eré&)o%’%h? ? 1s g%fted to be a multi-
factored eventt Aecugwitatign gdageregdtion WéAalnsbla@élsw&ﬂl@behemd taplay a plvotal role in

the dlseasyﬁwﬁ&@' a@o kno%g hdile aﬁﬁmd%%a%@vot%@s@ﬁboldb‘ 88695 hol., 15: |84 -87,

e reduction of AD | "";I‘
1995). ACP?IQ%Q% }S 'Ef‘gg gr@c?@fm&f FERIPY P ArPaEPTS iR qfé%ﬁregates

ranging fré@RASI1 toh efsctﬁ e &Eloﬂéa,tedﬁﬁ&’ibnld\ﬁldﬁtﬁfés HksS gg'lgrggat%s are neurotoxic
s fi hat the extrace

d
and are reéqﬂpls% e for epsggalmrtILF ég gﬁlﬁ?g%éoca‘ t@eemfelgpry O & ﬂ)@ﬂ@on decline in
the early stgagrobfhie distdsé E€lyinteaamy Neufobiolmygimgn?2S: WhH9-680, A8GA)J A recent publication
suggests thﬁqghu'ét?on%?%gqg ‘;illtnﬂlée)%%lg%éﬁl%@lﬁé ﬂlto{iﬂ QIngreégrP %fr%%ﬁﬁ%ﬂh&

osit

depositio{¥ldapet 4l.gBioe ]\@ng@a%q;lr@ér 2094). olrhis fingling spggestp ﬂ}agthe extracellular
amyloid defRRIch &thy BY caabRRK f&tsu@equen%fﬁﬁ%nﬂarff Q8s1e ¥tBmiddn/ whil—:ﬁ 9%y in turn
and has now been corroborated by a 1arge nunber of
lead to negsop}i ! j nvol ving different transgenic ani mal rnodel s,
var i ohisufigtiby 6f ARREimgshiamicwith A@Smﬁ@&hﬁ/ e2duce the brain Af} deposits

and mltlg%t% segasg ?ro%ﬁessmnl\gl?ls AQS ei)f ed Q%Hﬁg?&a né,%gﬁ:ﬁg?éz% 1999,
and has ngW bedNzpuetwratefi}s a lg‘gg ng@@er op g@:ﬁcs 1Wmi‘gw1d1’éfpre’gq tranpggtig agimal

models, vg’chﬁls a&?{% v%ﬁles %Q@é?l’ as ngtlﬁﬁluﬁgat@h w1tErA(BCspeé}ﬁ$ hondfag antibodies
850- 885 1, Bacskal

(Bard et%ﬁﬂé@éﬁl_ 6 92§~919/'§9§0 7181?‘88 etzbdii_mwp% o"c?R 9§% 2900; Morgan et al.,
Nature, 40 98D8EH, 2000, BMatoh4pal3 Podk. N&DAI)d. s@prgsl $456188 5512001 ; Bacskai et al.,

5. Newrosgo 3357 ol o Rmeone” i s NS it ¥ o 2 200G Cpppcnc v

these anil deth Gt publictedievaoht@ot ofpestmonem ihzat oainwistuas from patients who had

. -.a a
proviousi SR A AR cn il TPHOARAIN AN N B LA R R
Betabloc)gshowengglgnaéclm@nce of genileplgques Nicglhey 3., Nusure Medg 9: 448-452, 2003;
Ferrer et Lﬁf B fin PARAIOY4:-11.D8; 20bd: IQIQshaIZQzQﬁ;Nh@&B%ﬁ'M 91t2961b1 2005). This data
Neur ol ogy, ~ 64: 129-131, 2005) s datacol | ectively
i ndi cates that vaccines that effectively elicit
anti body responses to Ab ant-igens are efficacious
agai nst the pathol ogical senile plaques found in AD.
However, the nechani sm of vaccine or antibody efficacy
remains to be defined. The nobst advanced
|nnunotherapy based AD progran1|n t he publlc donaln
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formof Ab and the Swedi sh nmutation were imuni zed, no
el evations in plasma Ab were found and no subsequent
wo owen2xwss of brain Ab was noted. By contrast, PETES2006/016481
expressing the wild-type hunan Ab sequence plus the
Swedi sh nutation responded to active inmunization wth
both increases in plasma Ab and subsequent decreases
. r
collectxve'l(%iﬁ@lg{%s ntg'ét v‘gaé%u{egﬂapgﬁe gxtre%}gér%ltcg ax?tmad% Hetsfchg%ég gﬁ%’xtxgens are
efficacious agajps fhe grijrologicalisenile pfnapesdenndrimADa fiowsuern e mpehaisme vaccine or

amﬂmdyMﬂ&%@@g&nmqaﬁéaﬁﬁm@f generat|ng an i mune response
in the e el s w

t hat .resul t vation O | asma

o 2be Bty e St kD DHET i 5 P Ued e b been an
active immerizdtion Phliss Orvdetise tnkiajmg tANlmza(cBehyloe} evadcad cbmmssd Stpre-
aggregateh %\Ge(ll §l2) &pﬁnjn‘f’ ?tﬁxteﬁ vJ]tﬁ rt}?el atﬂglggr}f,e(ggc‘ ? TM(A.nt ne% 0 %lrl\; ollllg In
January 28025 éhl& Stmdycfeqs Itermer@F@d n@en fous patients plesyyeed |sr:rnetnms ednewfante'sth
menmgoea&e@ﬁms At Vigh Set NEoS, 1: 8PIORSE ﬁhﬁmate@owsﬁzg@ ltreﬂ'@tf";{}an et

e a safe_and effective AD vacci ne.

developecﬁ%%f@fj ﬁmﬁ%?ﬁna@héwﬁoéa?g%&er e ANeusolpey, éloﬂéréﬂ 200 Thige was no

correlatiol B&wash endephRlitisand hmmmﬁ iQhas Bédn répSvENIL GhE thl)Oé’hﬁsatlve
[ row ges a har nmace

mechanisrgxo crzrzgtgf.s gﬁer:]ctt ’wag Iz;]cef" viat?c}glxleﬁ -cg dléxﬁ)lug %ep apdﬁgﬁtih% fche Rﬂd' and
carboxy-teringl peytian qitb%r\ A2PAPE @Jonéwawwl o} Glindlnwasiagl 13r#15-422, 2003).
In supporf SNy @onrcﬁl§1’39 rb%@tnloﬁellh Igf(‘anfn Ra[ti%h gf bx@fﬁttis gfég lfr(ca)ﬁl th8v &gme Lé@ﬂ)lents that

one as hi's conposition conprises |1nea
developeqaeac%phﬁ rpﬂségd (sgzstaﬁgqfl @en@geaA@ﬁlt;aﬁog of Ep4H | (gglh;ép one patient (Nicoll

et al., NaafeM@€d. ,9: U48-852¢ m@gﬂd cpﬁ cqmal fCB%S ODSH CHR+ €REL ith MR REher (Ferrer
ed with at | east one spacer or a
etal., ng%ﬂﬁggazpﬁiaﬁﬁgﬁ ed nultiple antigenic peptide (MAP).
The Phaenretidentc: se@lgetodosirdasain plammbAf leveld f@d®wing passive or active

1mmun1za\.’191? &El@& tﬂeﬁ%ltﬁ%na&q p%x?ﬂ)f?ha? gnﬁy J né}écqlrs%i' fohsﬁ§§almn @ecreases in brain

AB. The mhranherﬁé &k 1efeat tochpres i the nqqllsbralnl oftbrash arshpaselaehfestdresgesulting in
a net efﬂlﬁgﬁﬁéntﬁPNPEd thé lpﬁé}yl(m&oe&@ﬂbﬁ ﬁéaﬁg E@E‘dﬁ 3. NeufRei., 25: 11495-11503,

| ackin -cel | eplto e, a nduci ng ar
2005; Delis 0 B @131 e b I8 s %%estsp,%gpst that this

increase i pRsAt AB pbsass f(Abwhrg\mh«S\B 1ffhﬁ1nah&615§&§ ﬁwelss’a‘faﬂ for subsequent decreases

in central 9&%@?? reall IZGH |(6§b3’ ﬁ? ZS esternﬁta na g ?rglécg osﬁfégqng%to, Italy, 2005).
Thus, whéyytaiopmixy alcelv gfithin Afhare syblstitutgd (fph@qalrelebmdh aeercurs fvith e Dutch and

Jowa mutétﬂ)\{l@%ﬁé &B‘udé 1@ fio m@&%@%‘ Eﬂo&%on@&mﬁstb g&% aﬁcﬂﬁ%ﬁ&tg (‘baws et

a.carrier nolecul forma co;@ erel

al., Neurgbigl.-Aging. Hgless: %ﬂa@h Qi 11e A AREFLAOY e@’ﬁ@h@@e EBpeing figoutant

form of A@I’zlhdl th@@lwedisﬁ Bufatién Were Ih@@IRAL no divaBoRli® pREHLAP were found and no
ion, the carrier e outer

subscauefl SRR B e A W TR B O R S LR R g L Bagian AP
sequence PIOWRE)Swedlish aufation feeponduitio détive ihmodizdtios with\bethtiheusestilplasma Ap
and subse %{ rmgeg%ﬁs Iﬁrg&%n rglqgﬁj@éfb :ale ' @%ﬁg&\%ﬁnftoﬁl%og%revﬁncg (?n @D/Pg Sorrento,
Italy, 200 dordimely. it w@xm@\ﬂ@m any zg:tlaenva(:m))e M@mo.maaajalqugmeratmg an
immune résygﬂéglﬁvﬁ@}egﬁﬁs@icﬂg\éﬁ%tlon W@)ﬁsxﬁ’i A@le%él@ Rl B Q@ﬁﬁer ﬁghﬂéé@ﬂ'@ﬁt of

(rs arkville, Australia
Alzheimeg's dissase,airplated disgidess ﬁléq%ctentz%b}i dioakdivsin AB dyPlges

met hagplidatts h&éﬁ\lﬁf/ﬁ éuﬁglsﬁlglytfbu&fﬂtthd'ﬂ @n @ntfﬁbﬁ QAR eliminated T- cell
ssa i at OJd depos

ciopes, B335 oG S IERIR! 8 e L resens
a potentla[mmfs & myhge avele amb@ffnctww@) vaqoiner Appiicans hatingrovidersneh an antigen
amiaﬁmﬂﬁm§ﬁq&hgeggﬂﬁg@&gxughe met hod conprises adm ni stering

an | mmunogeni ¢ fragnment of Ab, lacking a T-cel

epi tope, selected fromthe group consisting of |inear

8 am no acid peptides (8-ners), a nultivalent |inear

peptides interspersed with at | east one spacer and a

mul tival ent branched nultiple antigenic peptide (MAP).

In a preferred enbodi ment the immunogenic fragnent

conprlses a nultlvalent Ilnear peptlde mnth a

£ N ~\ o Y Y 1
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guinea pig follow ng i muni zation Figure 5 shows
representative nultivalent |inear 8-ner peptides,
wokioeh2ves e sel ect ed based on the i munogeni ci PGT/U820061€16481
separate 8-nmers in guinea pig studies (Exanple 3).
These conjugates were synthesized as described and
conjugated to OMPC (Exanple I J and 1.K). Figure 6
shows representative nultival ent branched MAP
nj uga whi were sel ected based on the
S[mmwAﬁgﬂﬁﬁg :ﬁﬁXﬁwyﬂﬁg the separate 8-ners in guinea pig
st ud iLeSne(eE)bammeﬁ By mthtgmrpeO\ﬁdbs 3 PpRMEaERNER S@AYR1toN Comprising an

o1 8 B R S B RS EREAS v e
form of agtjhedize & Ii dIname @Fesclt,rthb edrnmdloo@m]npnms bubat ® ailP@cid peptides (8-
mers) of AEX A% Sndiher aEﬂe ﬁxé@ﬁgpﬁsés ltWAie t 1@'@3‘108 b Tr{terspersed

rom sera col
with at leeqbgua spager or z{lp@gyalquﬁ @@fheé ﬁ(glltmlq apptlg?mmp(lg[e 8Pl e phpsmaceutical
compositio aammtsaﬂastawaéai@@of ADMM4Y fﬁlz@&i dnﬁyld\{& Bigkaséd. um al one or

e D B hSERIE b Sk geion o m a9
plasma eleeyping sgent c;miphang acineasgegdnic fdgasnteof AR, lackis £ Ticell bmitvp&) Gapable of
t S
inducing Qr?fef‘ﬂarﬁuen\r% tre[sﬁtgdrs]g{ﬂﬁfr?ée fé)?rPAF JE%F%%? IA% nthef %%tapﬁéna RB’Y‘%Q The
phatmceaa‘%ﬁl AOTBROSIHET enf befusedl ayamacsinedor AR rndrsiatdi asnyipgd dgeases characterized

by elevaté&r&QMﬁﬁ@v&tsZS) ( Construct No. 12 Fi gur e 6A)

conj ver sus the nononeric constructs,
(3-1 g\‘? st{l]gg@%?rﬁ%ggnggs of é]ixf:‘dnmtl?r? ihegnjim(agg@czf gomsmpg)ls hnked to
a carrier ipalequlddo et axohjublite, wili2reidrihg direie@R]ps to el ah 3mbOe &@E@dcanpnsmg

o 1-
antlbodle%\ﬁ Eeg A? fl%l’gég‘bﬂlza V%?I)re(é er%@(%dlrr]n&ggg t mg/enhfm ghet Céll‘l‘ler.‘ és,sfgel c\éN%er
membran@ PrOtelmTS?ﬂeP(@é Neiskgria hningitigey @MIC). |, Ab (3-10) (SEQ ID

NO 6%) afurther%%b()&ilne%@f theShfent le i hZ@aC%E% %E};}c@h@nﬂ“e

mer" refers to _an elgt m no acli

administfgey " %Ri\a‘fﬂé@ﬁ&ﬁ qegepiAbie-adifyantt g PrAErre%ﬁn%ﬂﬁian@g thgpdjggvant is an
alumnunﬂﬁﬁWaﬁ' (MRR KRR AR, VA DR b sA RN HAR aQjuv N ISCOMBIEIX |, CSL

be conblned with at | east one spacer to
L, PMI?VHEE gﬁ%t ivalent linear peptide or to forma

mul t ivailientth&reatbodied niyie. 1nv’Ehtﬁ>rﬁ;&dSﬁdlesA&tlﬁﬂﬂfdﬂ gﬁtf@ltmg or treating a
. i fr
disease aﬂﬁc@ﬁg 1?1? %m)ggd g%ols osgrﬁtkgf 193 bralf(l o IPE o1egt gs'félfl'?&éeases élilfélﬁie
Alzheimeg's diseaptrdlosnl § smomh@mymmamem beotbertfenms o€ sepiledeanentia. The

method c&ﬁﬁﬁs@i ﬂnﬁﬂ&&h%xan%am'hﬁég%ﬁ{c'ﬁ%g%&ﬁ E !&Q' 15&1%1geﬁ &éﬁ\é’%pe Jd&ted from

term peptide" neans any
the group GBI kf 5e AN RHE PIRYAFRS -1 arfavlﬂml?ﬁt ilé‘d*f peptides nterspersed

with at lehst B@paddr fRraSmulfivhldnk ¥ah&RE rultpRAdntipeRd pegﬁﬁe (\MA}l’b & a preferred
r and nultival ent. branc

one s e
embodimeg % i Goss B F e Eqpts ¥ FrE e sretioBa hpefpgyiene
glycol (PEQ) macr-t v aomraprefentd gebodimentkhiedmmBnegedic dragieng ebingrises a
eld =€ e :
SRR MRS (R85 e CLALBAL S LT, e
- juxtaposed by tertiary folding of a protein. Epitopes

f or MedcH hhads eMthil e QUSinRMafieh Fah dBeRVE db¥RE Sf¥ninfinogenic fragment
retai neq on exposuyre to de é}aturl n%&sol vent s whereas

of AB, la%rgtao“b@ 1 epipnte mR{jenisingmeed of spely teratigpnihat Wil faduse o impgwe response
in the formra)f tuitibadinentAPM $4d aeibatiyirekpigsesio baprble S el'arvaﬁﬁé blagp APROEs. In

another ascpec So|f Bs e%boHigﬁB{ﬁ EL%% | C%%%a rfr%glﬁgs ?oblﬁe aggFlpst%rSg}sg%g%d tp g cartier
moleculeahm@mthmtsp@:lt a’féthSIengﬂleth ths jmmimogkniafregmens panminidtaeed with an
adjuvant.f OF 1 nduction of CD8+ T-cell responses, generally

conprise 9 to 11 anmi no acid residues, while epitopes

for human MHC .cl ass |1 nol ecul es, whi ch are

responsi bl e for CD4+ T-cell3-responses, typically

conprise 12 or nore am no acid residues (Bjorkman et

al . Nature 329:506-512, 1987; Madden et al. Cell

75:693-708; Batalia and Collins; Engel hard Annu Rev

| munol ., 12: 181-207-622. 1995 Madden Annu Rev

ALY N NSNS A NS\ o —— ~ '
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982-985, 2000; DeMattos et al, Proe. Natl. Acad. Sci.
98: 8850-8855, 2001; Bacskai etal, J . Neurosci. . 22:
w(Q@ 008AYBF8, 2002; WIlcoc, et al, J . Neurosci.PCERBS2006/016481
3745- 3751, 2003). These preclinical studies are
supported by a single clinical trial where an
aggregate formof Ab42 was used as an active
i mmunogen. Prelimnary evidence fromthis study
suggests that pathological (N coll et al, Nature Med.,
9: 448-452, 2003; Ferrer et al, Brain Pathol. . 14:
BRIEF DEICROTIGOQF THEBRIAMINESS al , Neurol ogy , 64:129-131,

200°K 20 SRS LI Suereal 2 2B S1 i nos: 20
derived fifooi Amm (3H@R Nont). frafhivhieh pdpeides Wdreehlevgsl tatenduct a linear peptide

scan to iSRG H{% i g consistent with preclinical studies,
o 1%ﬁ Y le g ﬂ%nt proved unsafe and was term nated

foll &ﬁung epEseaTbas-mats seleftedion¢anjimatiercto i (Higyrd 2A) and OMPC
gﬁguezgpprOX|nately 6% of the treated patients (Orgogozo et
urg% g{ 61l: 46-54, 2003% Thus, there exists a
n eed 1E8Fe HEPiesRuts thipmupagenishy gt sslasted Adcopimgales deseibed ip Figure 2,
after the fabf(PDAX seusd (PD2) mel thied@sag3and devoi d of adverse

S af eﬁ:“}/ 4S I%SI%SGHE; tﬁeggrgssé-sf%acpv&ér () %Gr:l‘?l te%racleﬁqio hae %uq]r?ata l#)]{g péefvmusly

dVer sereve
lmmunlzelﬁla’gthk?@eﬁrﬁ @B%Kl@ewmhte (SReE N @a«ﬂ(bros hhmAEd‘Wlm tpoe. tigure 4A

shows mﬂnhﬁor&fcﬁ%%’mh@efntl%ﬁo@d@f&n%ﬁbdﬁ?%F’BDY\?mgﬁfé'c&lgl%é ammo acids 8-17

infiltrates on post-nortem eval bation (N col
of AB). TS iEnastio reyekls gxsense amslorkpatiolagy o thishugan biajy fi‘g*t‘re 4B
demonstrited 110¢k of, mﬁhﬁnor&zﬂcﬁﬁ@y of 200 éhime PG H RSthé YR-ifinude SrLBbh the immunized

nse dir
guinea pi EERAS Bl et o o T G it e S84 G o smmuniea
guinea pigyEdldwing imvonidationsel f - di rected T-cell response while
”ngl_j In a{@é‘%‘u) .‘pglo@rg T Pegérf?ﬁ v@ Muﬁlvglg%tgﬁg%%aﬁlgﬁﬁsﬁﬁg v&l@c’hqrﬁe!ré selected
based on fhe @E@Pwemgltmftthwmwe 8 W%m @hinga pig |stu§he$ Erempip gm rhege conjugates

were synthdsizad baddscrifed Rh®EHnfilshiv10ONIPRENRHR! B Aid 10Lher
preclinical assays with kﬁdlctlve validity for these

act i VIETeEShOYE TR MNP Daached AR cRBEAS: Wikeh were
selected tdseidfoarthenigabgeneitg bf the supakrald Scidérk 116@111&:@ @%stltdﬁbs sl 3). Figure
6A shows ljc%?e]x %r uc d¢ﬁ§al&1§ igql;s and ggre%%vsﬁm oPretsenta%vete Eré)n'ﬁoaceté/l-cysteme

S were restr
MAPs. Thesptcpuiegasds xeere wnénpfgteﬂ aaﬁqswdoeé@mueonmdted |tdr‘ OMECEExamie 2).

r e rm‘FigﬁﬂB ﬂ@ﬁre%ts&ﬁ@ ArAlAfS Otti@Jr Mofderalcof&didd i HHRRR monkeys
resi dues. Accor é%ﬂééﬁone aspect of the

foﬂowmgplr@?émr 2 RPeninissHonsadthian { Poptidaganieeist 1ABMPC formulated in

Merck alfni sigiresrtMertihatimate IMXNISTRMATRIX DUTSIL, aek, RarkhilkeAbstralia) as an

epitope, for use as an AD vaccine. Prior to the

present application, it was not definitively known

whi -c Figard Sep@eint the iagnen frsplafnat Afeledls foliptind edministration of a AR
p . .

conjugated FRANEE Bfbs IEHARIRAN Bl 3SRURGidel Bl héls3RioR Br a MaP

icient 1n epl tope
construct a?mprm%ﬁ @pwa/é%lr%so éCftnhtétCt Hpem Biguretsda epiingyteditnOMRE versus the

monomeric c@hﬁu@lﬂs %jg@tl(ﬁ (Sigth B3 NOf 69 aBXKAPRD 1228) H§N08 71‘;5?5 Construct No.

12, Figugi A0 ARSI R TRV B o g 2R SRR D21 g eves 8 ahws tht

plasma AP &gtlo a® indepédientAls tipeRiilde , (S@struct Ngd@xangJeleas.A o, & (3Pa? (SEQID
, 787,144, An additiona aspect o]

NO69), #?éﬁﬁﬁvgﬁﬁﬂi%ﬁ%erel “includes the identification of Ab
pl asma el evati ng agents conprising an i nmunogeni c
fragnment of Ab, lacking a T-cell epitope, that induce
an i mmune response in the formof antibodies to Ab and
that elevate plasma Ab | evels. Such agents can be used
as an AD vacci ne and for ral.ated anyl oi d di seases
characterized by elevated brain Ab levels. Prior to
Applicants' invention, it was not known or predictable
whi ch i mmunogeni ¢ fragnments of Ab would result in
el evated plasma Ab | evels. Wthout w shing to be bound

adjuvant.
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fragnent, lacking a T-cell epitope, capable of
i nduci ng an i nmune response in the formof antibodies
w0 2006h21630he | munogeni ¢ fragment of Ab can be PCT/UN®06/016481

formof an 8-ner, a nultivalent |inear Ab conjugate

havi ng at | east one PEG spacer or a mnultival ent

branched MAP Ab conjugate. The therapeutic agent can

be adm nistered in the formof a pharnaceuti cal

conposition. In an another enbodi ment, the therapeutic
DEFINIT t is an Ab plasma el evating agent capabl e of

' NdUGHOGrA RS- LEFUBRrst6 SPAPS rrdirld dcfi .
to Ab and that el eyate 8?1§ epe%lgc{e? k%h SRR 161 fragment

of AB, anjapalpg pidirafural Sffgrpiiisen e seriidn n%la%r Qs opmpsimes Iy be combined

with at 1€ 6 sphdaBioFeid 4 A8l A188 BB pOFtiddRY tol BiSh H%ﬁlt@&@nt%an@ﬁérd%AP
substltutlons addi tions or ‘del etions, and may include

synt 8¢ °Em ofP RHLEAist meats ) Soeer OF FPRENOSFAIN Bagiesnbief AP that is
chemically oA BIBRBic Sl1yAi e € @RSThFrieE, s8chCad e 1Rl IMRERREb i or the outer membrane

. r oph ctic and ther ic efficacy in the assays
Pmtem“g@i%r gdgedser’ﬁ"ferrrélgré& ﬁg@@&her ein. Wile in a preferred
enmbo d‘hdsrtteﬂh ‘Appeptide r@mu hrkyCof AGEAR §e|pﬁ@d'§m'é$cl$16%cﬁhe@§ﬂ tihdh@ling, but not
nt o al so inclu
it to A e g ek R A R0 et oraps R Balgn trnched

multiple zsmgmdpepacms (daPs)o aci d sequence simlarity with Ab,

but A8V th,e serve. as m i.cs,of and
i nduf:rg 3 S ?ﬁetf)%e ¥ ﬁ%%ﬁ" &5 npaBﬁ’gt on g P é(gr‘?ﬁfygr el respond. B-
cell epitops® otn bbefsrnmddaomdmCmgtﬁcms Aining abldpbla@haﬂltigrhme tRin0 aﬁldbﬁixtaposed

by tertmx%&ﬁcﬁﬁ?é; )})&(9 ﬁ%ﬂn’éo@?éo 1#0%‘1‘%11 d t%o?%?c%llrﬁeléolsug érﬁu&tola? 8,are éyé)lcallxI e Oaéned on
exposure mnﬁerl@ﬁpbemte Whéress epitopea fiuiringd §y teiart ﬂokllngrweenypucmy lost on

treannent%{h%'elg}n #%leélﬁi n. l;éﬂ e[%ﬂ yﬁe@ %&&Egiﬁ:}; Ptl(ﬁ? WC a?eacq zg?e of forming

nke her c em ca arr er
complexes gith a@st MH(étnelet:tﬂeq rT- @ﬁél@pé@eafpr i rlmmmokgléiﬁl c1®a ¢ motsaamlps, @hgh are

respons1bte&‘é ectlcﬁTnerrir)J ns g nll rr]espmr}s 4 %efnglgllly Sé{g?rﬁu Eﬁcﬂ? f%/nélpg Fﬁj% residues,
while eplﬁ)pé%(fbﬂluﬁfa@ MEHIO cla@rﬂ moreaml dhlfcri m@b&erblep@f tpge rrLdén responses,

typically bcﬁptgg iZa (grn?og% Qrajgg é%lﬁg ggl bé{ggg_eg%l%%% 2 12 1987 Madden
et al. Cellpr5e08170& Baexllih ast Oslhtbs; Eﬁgellﬂhﬁl Aﬂuﬁ(ﬁvl Ifubblg 12:a1811207-625 1995;

addn, 5, SUSE B S3025T A 1 STRLEE, B 1L SSCL Rt i

peptides asemhlémqﬂ aties adidsan lenethoflt is the T-deli epiepeMHC cagglbtes thahar8 recognized
3 e ition conprising an 8-nmer or
by T-cell |pec ‘%feé‘?]l’. go?lrLr ‘ée%rren asF Ab, which may be |inked to a
carr ﬂ‘hqr terth O‘Hbtemw@mm fragoemedt Affitar dmahdnpgmd faagarent of AP, lacking a

T-cell resﬁéﬂsy’\;’?g“sed @I’élﬁ %%rgt %] 8uﬁ/19rn§@tr E%A%%ragg?nt ?halflls capa%le &y 11¥d§1c1ng an

immune respoEp ho@p frmmy)lf aftihodids & ARVPUL)wiieh rasp@a:p@hﬁmOb & ke a T-cell response
In a preferred enbodi nent the adjuvant is an
touwsaﬁ¥l%¥l ad uvant (Merck al um adjuvant, MAA) or a
sapoﬁhmwbesemmmdkgwdnprOmSGGNRTRﬂmmumﬁnMJmﬁmmﬁne&mtoﬂw
developm dﬁ Bk Y hih&a (ﬁﬁ%ﬁ%%ﬁate&raﬁ%{?&glu&egﬁ% ed"ﬁﬁfaﬁﬁée'nv ﬁec fic T cells or
0ses 0 e conpositions of the i1nhventio for
their secrqtipg pmdegﬁyrseew @hrmtedt ageinsipe griigen i evarivbrate individpl. a&tcth a response
| o
can be an %at(t:{? g?sg&lié% gfdgce:a rr]ﬁ %@%ﬁ?strﬁﬂg%ﬂ Of?ll?n fr%ﬁgg%ggrp@ r?;k%ﬁslsf\%g%pm%duced by
administra{iprioh psantihedyon, target site, physiological state of
the pat ﬂeﬁﬁ‘tmulﬁt/ahéiﬁ pEpdL C@fe'rsoteielflfdi@% RvileSh &8 @R Bhe anti enic
whet her treat nent |s a therapeu I.e. after on-s
determing@gt. dj sease synptoms, or prophylactic, i.e. to prevent
the on-set of disease synptons. In a preferred
enbodi nent the patient is human and the therapeutic
agent is to be adm nistered-.by injection. The anount of
i mmunogen or therapeutic agent to be enployed wll
al so depend on whet her an adjuvant is to be
adm ni stered either concomtantly or sequentially,
wi th hi gher doses being enployed in the absence of an
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in mltiple forms, the first wwth a 6-am nohexanoic

acid (Aha) spacer plus a functional group for chem cal
weemsd2166ki ng at N-term nus and the ot her forPCTMS1006/016481

Aha and the functional group at Cterm nus. As a

control, Applicants included a | onger peptide, Ab

(1-18). As used herein, the imunogenic fragnents may

be 8-TREterRe ?ﬁdrﬁlséu&c%l &mpoﬁmmneaﬁi Qcﬁeﬁﬁdaﬁ&iecﬁalogii@éi tfsbsition
fromthe naturally occurrin

suitable faRAdpyRiftFAEOME A SRl Niéwﬂuag rASa\de Fﬁi?lat if f%%ﬁo a composition

comprlslﬁgéy ﬂn&% | b bRLRAFagmSHE b ABALA Pddnfipaté@dds@ited B&BinRSbe
uced by synthetic gr reconbi nant means known to

adnnnlswf?‘iidg’gowlyd‘fl%%é’#@o‘g kR fUYaRt t he art. One exanpl e of
such a variant is the EV substrate
( EVEFRHDSGYEVHHQKLVFFAEDVGSNKGA PGLWGGWI A)  (SEQ | D

DETAEE@DESGRIHI@N@F@EEGNVEE§m}hdi ng to Ab (1-42) in which
pOSI tAs%?e%m]u lgl?lgscglb&lf Péﬂ:l gca Q{Qcﬁ ﬁ%ﬁ%@t at%t%ﬁ ?ﬁumggmﬁ? sulting in
con tes ruse vaccl ne tor i

an anti-Af\jgo. dﬁ]‘lau @aiibody fesponsrsproyidesfelioaen mamﬁfgthapaﬂad@qabanﬁ@ggmtwe

sympto@@%t%ﬁﬁ‘@' 1%%%& ﬁMt &fer Fﬁss&h@rﬁngyrﬁmld Ilgfbgﬁ}‘égr%ot&ﬁ (Bard ez

e_ i nmunogen
ot Nauusg Ao B B8l Y ey attho 408 $0ria T90Mepdiuhts Naure, 405
982-985, LO0D; PEMpedtdr dBPréd-Nariead Ai. \98t 885035 51PB0E BatRailzXhl. , TONeurosci.,

2: 7873307670, WG M IR ARG, HEES 1AL, s oFhe i Byt s are
supportedy)a sjpgle qlw&ah@ébwhqﬁe HABETORHR OYBio§ AP MABISCH RS afiyedmmunogen.
Prehmakmuynzeeﬁmﬁangawsh&%gs it W&x €N1§>1wt b 1&ARE NAAL §has 452,

I NmMuno ens fOFI’TU ated

2003; Ferpasep Ol 1120, 904 iRl A o REGDEY. #1129-133, 00S) and
cogmtlve(ihﬁﬂe{/erﬁdihtsft(}‘iﬁﬂaﬂ gl s Nelrbloky) 649 €9)i 155811662, QO@B’) |Wr§f9«f6ﬁlﬁﬁﬁll&mng

treatment%zl&ﬁl?esage cgagsrﬁr e#{?cgq?ggnpg-laﬂa ggn%eél}(g{%ﬁeéfmc@ggﬁcﬁes ‘Ehe treatment

proved wisafinand wad teowipattyl obowisgtip lapeammeceofauningodneephalitih it egptrexdmately 6%

of the tre#%:d eﬁ'ﬂk&é%é)x%égogg tgz,l cp oggurglbéf E§ 4%?521' %&7’3 A@‘é‘gt tgqu E)&l%g a need for active
1mmun1za¢1p{gp1)ocqu1§f§tca@@g:@f m Qfﬁg@)oua ﬁ@ng@gpspg@pg@n@ dgvPER) adverse safety issues.

res p@%g'réé@ Inund&:9tahd¥ tAGndtht8 of bk alveksRle@&id i@ Phid 57 alﬂnn%@ﬁmcal
reciapl e anti bod

trial has ggrP laflcg:e zligg\%ét%ai?gs:,{{a?egpo%v eﬁor&g }txe![ Rigfease of 4+tan§i CD8+ positive
menmgeai:mlﬁlttbmtoﬁipoﬂﬁﬁd’rﬁﬁmﬂdatfmg (Noler aliNauravieds9:U48-452-2003; Ferrer et
al, Bram:f’atlagl /1 12%0 28@4) %%ge@ﬂg of3PT401 @Lﬂon&r cﬁf&!ﬁ@ gt tBé ge%fé%pﬂlcﬂ: AB42.

~ excess of 1: ter the second I njection
Howevermhlkh@mbbﬂ@rw E@aﬂe@um fegrighiael theme¢ditodyoid a sedf- @rqcmd T-cell response

while maﬁ?&?r&?gsanoaf 113c11191g gntﬁ%@ﬂ’ei’p%‘n% @LceB U8R, ?he’%néaﬁga)lproduc? an agent

further COﬂ irmed that certain regions of
having thjs ﬁfﬁ?ﬁﬁb et knoging {Thiy g;f{igllt@;tuh@a@ouz@g cd Pr A lack @f »pdictive ammal models
or other pet2BiBAakAy Hlith proditiveFaRdlydor thiaActviR00. These

5 140 b A SR BEA Y £ RS D43 isigiss o

design tlléZﬁédeesalmﬂ 20thd Gvelffont Mbsecciegtansyctf ware destpied g rasaicang the

linear pegl]i'dg Eﬁé’ to figﬂg gﬂﬂg g&g O&g r:lllg n%tg&%g) relflﬁgilng gﬁf%tesn&gé&e %&ﬁin@‘lﬁlﬁ-fdl
epitope alifféialtraﬂﬁuee- am no acid regions of Ab are highly
| mu 'AQQ&Hinglg WRiakRc QU AR prdsBtiiQR A drBw B the ientification _03 ;\8 fragments

31-38 and are _non-imunogenic (titers < 1:
that are PRIl & oL FORT FOALE® T HcH e Fiorpgfhe preson
apphcancmollﬂwgﬁdt dsfinifivedy odPa iihech@ini®] dcil frdpn@n@df ABAB peptide would produce

ific ntlbd s n | fr. nt s

an 1mmun%§gnAcbre V%)rnge té%mvc]u lﬁo 29 P{c eenﬁ qug P2 %ﬁfﬁ’%’?% a orsevﬁkﬁéggrf tthgsrt would
appreciatpibpt frefdousli¢dcliogy in gatfelzd dmh n@rpd@uct,tfor ckenplasthatah €-nhdnatould produce

the i mmune sera generated fromthe gui nea pigs

foll owi ng i muni zati on w tfo6t he Ab pepti de- KLH

conjugates is relevant to human AD, a study was

performed to evaluate the i mmunoreactivity of

polyclonal sera froma guinea pig inmunized with an Ab

(3 10) KLH (SEQ I D NO 40) conJ ugate The serum san‘pl e

o o s o o -
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i mmunogeni city and greater peptide solubility. In a
preferred enbodi nent of the invention, the i mmunogenic
wo e@gherese i s a mul tival ent MAP conjugated to QOMPIZUS1006/016481
shoul d be understood by those skilled in the art that
such a conjugation is not a 1:1 ratio of peptide to
carrier. Rather, a plurality of peptides is attached

an lmmuﬂogerﬁ’c 28L& 'dld%ﬂ &‘i@ﬂi ghgh %%Bef@k\@goﬁﬁ!@%{s%mﬂ &lff\éfehd regions of
further appr

e
the AP PetPH%ﬁl“ SerrdonfEample. ﬁﬁl ¥ %t\}\&rSeﬁ?O& ﬂ%éﬁﬁl 63%?1%441‘ uct s and MAPs
W | | Aenbdineel spbathf theiyvendddrieisipintiofes $ﬁeﬁ@éﬂtﬂﬁbéﬁon of AP plasma

ctevang IR B0t OF 1o . Bl iewPal YEERT By

immune raapomsteﬁrotht farm of wetihediee ta Apardriman elegaapleinia/Apieveln Rzh agents can be

used as argﬁﬁtv' &?ne apMR ?el&t@&‘hrﬂﬁ@fd%s@%gs % a(:féf&eﬁ%& e%‘é%%&‘&faﬁl Adqﬁvels Prior
enefit of. an ad) uvant I'S vacci ne construc

to Applicayiy) IRVEBiffNs it IMaF BetAPRE of redicighle whieh é@n@om@wenmé dfgvould

result in IBVAKE YRsHEA B V. CW&&Q’VIM‘hﬁthO 88bdAd bl adyBthe QVRGs beheved that the

ate (dose_ base tide conte
8 plas G SEHERP AL o PO REPORIIFARTEE th Joen of anibodies
to AP tha(, M&A)irgrto MeAedpterdl SAIONMAIIRIGE AB c(eﬁShqe inbduc,e elRautkd/ iehdi€of plasma AB
that le:ads'%J %E%luérﬁ)de gasgs n1? bga?rg:gf} eﬁ[oyggge? \%lg e 11? i‘gal %rﬁ?eriu Sul Wtugogenic

trters agaln
fragmentmfa’#m%be@ﬁpabh of inshweiog pryinenund yesdenye psh thet eldsrmhéﬁ leaels are

elevated, R@ﬁﬁc'aﬁ’t@ ftind tHal’ :gn)ﬂu‘i/gl@ntrﬁ%&%ﬂ%/lm‘;ﬁi (;311@? tﬁ? (dﬁ%ﬁc@ﬁo 12,

n Vi ny r [
Figure 644) h‘i9§1élg?t%‘£ Q}\?[ﬁ@ i) Pﬁﬁs %sh FF§“Y%?‘E‘ gfeu%ﬂng @%Pé%e Sewewlatwe to
those of idlodntinpaandnometi¢ to@kBuctsAAB (FOMKEEEG I INa: 69mmw(e@28ﬂSEQ ID NO:
73) al um plus | SCOVATRK(r) formul ati on devel oped
) significant antibody titers. At post-dose 2 (PD2) both
doses of the Ab conjugate in alum al one produced
Amyloid BisBdsk@r titer levels, whereas the cohorts receiving
he al um pl us ISCONATRIX(r) devel oped 10-fol d hi gher
ant i BBYRVentior poVides eanppsitions apg mekipdsfonpionylackn errc? thergppatic

treatmentlo€ SisdabSchafacteRbed bytabelitnuladiah bf z{Hﬁﬂmﬂ B&dosikd Q&rﬁﬁm@&%@sﬂs comprise a
u e.lS. | ICc 1IN n
peptide o GRRLEF i b onTOGT iy BU PGS PR PP oy it i utin mos

cases, theapgpgatiatios a Paplaiadahdes stgicgims dndcaits|withalvngnRetldjay Diseases

character l(géié’%gggs?g%?{%n%gfé% %?)Sﬁ&sgw-g%%gte )and rreslonselE %n both
diseases, the g@ploielspesiicoppisa p aeltidn tesbedimyleid bptd 6AR% aglnb pa¢cymulates in the

brain of affe&BANGIRLAY. TREUNE Rfm 48108 aGORE VAR B8R0 dis&QU e&r&&nzed by
! q ﬁ response in the formof antibodies to .
clevate @%@g@ €lSon of Ab (8-ners) peptides (SEQ ID NOS

37-65; Figure 2A) The peptides intended for

ation to mal ei mde derivatized carrier proteins

Thmﬂﬁm&cg %&nthe5|zed with a cysteine residue at the

car bd. kgraneenmmms forTseinghapresent inyeati¢bindwrie o frememeoisponse in the
form of aﬂﬁa‘o&ii)ss L&P&f%%ﬂmﬁﬁé Hsetcgﬁ b@ﬁdtl@@ﬁsywl&%%h 'ngﬁunogen is

Euence an e carboxy termnal cysteine as
adnnmstesqd %E‘@Eﬁeélptl@dé%?ﬁ? Cﬁllfrreft‘ﬁlm ith AR dn 4y iadividugl og e&sglmap when an
antibody 1s Qd6stek @ th iQd1EHiAdAY AIPNA tHe dRii@al.i on. Addi tional | y,
soluku|2|n reS|du%% represented by EEE, ﬁKK or
wer e HPHIFERTHEe aeenf o &seE 1P BFENFTHRE OF Healng e Sléiémeases Such ag AD,
include pépfidd fraghfents bf AB, LRick Eandid ady o2be ﬁ’zﬁurﬂl?y aBu2ig forhe (iIRE&B39, AB40,

[ Loduced as
AP42, ABHQ ok Ag@% Ll‘;l«tl 6seckw2ncg% a ’kn(%rg 1[#‘ ﬁ!%rg%ﬁ ﬁ%?e%)é S’ﬁ%’“fﬂeéﬁ{é‘b e%: ebl], TINS 20:
155-138, EQQ&OC NHCHZCHZ(X CH2CH20) I 0 CH2CH2OCH2CH2CO2H] .
Starting wth Rink Am de MBHA resin the Ab peptides
were prepared by solid-phase synthesis on an automat ed
pepti de synthesizer using Fnoc chemi stry protocols as
suppl i ed by the manufactur-agr- (Applied Bi osystens,
Foster City, CA). Follow ng assenbly the resin bound
pepti de was deprotected and cl eaved fromthe resin
using a cocktail of 94.5%trifluoroacetic acid, 2.5%
1, 2- ethanedlthlol 196tr||sopropyIS|Iane and 2 596

N S~ o B .. " . o

o
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hexaet hyl enegl ycol [BOC- NHCH 2CH2Q( CH

2CH20) 6CH2CH2NHCOCH 20CH 2C2H] . The am no term nous
woer®eazpeped by the coupling of acetic acid. AfPE&F/US2006/016481

assenbly of the primary sequence the Fnobc protecting

group on the epsilon am no group of the carboxy

termnal |ysine was renoved by treatnent with

pl pe@ls‘iis&ﬁxere%‘ﬂ Q&QH&%H@/ C%(é: s,hh & efk?re@ EﬂU&lM@rﬁ aﬁqﬁﬁlﬁlﬁﬁemc

BronDaCth c anh in nE I ene chloride as
fmgme“t’tl?‘f:é‘“ég@i Vet cotigre. st ﬂml@scmgméﬁma%wwseaﬁ therfemrpefaptibodies to
AB. The ﬁﬁmﬁﬂ'ﬁ;@elﬁeﬂhgrﬁ&m f)if mah fﬂae 1rf 1868 foRmSif PP Binter, Wai Bt ARt Ba@EA PYonjugate

having attleast onnggg- sp%cegg \fguﬂg\gl en rﬁlcl)cf | %g/h}g/é g(é@lfggt%d OOPPeéa&)eBty: agent can
be adnnnptﬂ@qdan tieifors ¢l pGammncubva ceepgstiag e IMGmlBothed einmadlmehu thasherapeutic

agent is aﬁ %Brb@asﬁla gle:!fed‘ir% F?%]n"il Gagﬁﬁg Bf rhhl!lc?n qﬁ“n% }é re% g&{)ﬁl ltﬁeyfoﬁxpgf antibodies
enel t r e con

to AB andath%u VRLE alasmpééleazﬁla lméaggdlglééeit Pagh 3@?\1&15 gﬁg.cgmp@e a naturally occurring

peptide fr@ﬁiﬂéﬂﬁ Bﬁﬂnﬁy ﬁif:lu@é SRR G te)suB Ao, ¥ddiGHs oMiTatiokQRRd fubhF include

e 6A The s esi s of bronoacetyl ated
syntetic gPignchue i ReF e e Y0 Reshey ol romacet il ated  or
prophyladtio ahdditrag@sic efflved in thelxapydescribeCin tho kxampies gexemu plin g
(()2 ZQ’%uféq'{l E? é—:%ﬁ %Béﬁlmgm% tﬁéﬁ}geutlc ag%)lts cornpr[se a pep%lde fragment of
AB, such ggegisgnay- aéﬂyencélrd@pymudérem@)otl@r prsttophdsisbat @b hotuecavBily raxs an

significankt R@ind a8idisEeFRmiRkRL Bt AR BubthAUR v 1e5ER V&6 éésﬂnﬂlgncs of AB
pi perjdine and the synt heS| s continued with t

and induce Gt SPPBRF TEPORe pb R lprisEdeppd ppiews f%ﬁ%&@%"r"oﬁh@ets can
be screened fot hﬁtabthOR)r e Qivpntion eheﬁﬁ‘xq L@ﬁﬂeﬂy;mmamt&ﬁul @Bravibd dhdtoliRr

e S B RS A S ey 412,
coup ISuﬂglda@Iéied thegapeudic @geHltS_hcan A8linlsyleithe shangeally Dhbiokigielly to a
carrier to %ﬁit&’ce t%ﬁ'u@@as%&?\%@@ Cduch ?a\?&g YR §erﬁtﬁgﬁvg\ﬁg‘;s\’\ﬁekﬂole limpet

Ferl di ne and arm o sine exten
hemOCYaIAB Kl irpaggoglobuliy pelequigs, qvalbrl@au tetqnghtopeid progein. oF b kagpidgrom

other patHoperti€Bdceslia At g FsHkSia, EM'délz chblelH or¥l. pHloriYor afPattématl AAth

am.no .t er m.nous a I|n acetic acid.
derivtiv i TR <Y PR e e g R o adensgemty e e complex
of Neissexin tianibitidesdOdEMe | n di net hyl f or mam de for 5 mnutes
prov r t he.carbox
A e e
Pharmaceml@h@%mm@n SPTARFEINE @ Sarer gelsEnunogehid fagBraimd|AS, Which may be linked

to a carridel 18 BY a@RR st diopRSRLY d8h bh ALIRE 8SHIE adjh\taﬁts%@tﬁﬁqhﬁrﬁﬁum salts
i fi caté n and characterization are _as descri hed
(alum), a Eg(g %e

niray 3 Be-Orrcylaie porarhosnipryh Hpit b @8Rl 0k  eponinbased adjuvant. Tn
a preferreﬂl(ambbdmleﬁt tidogTjuvadt 19%1(311111ﬁnmﬁ ladjutt MedNIuGQARVAdNIAA) or a
. e ed in Exanple

seponin P 2l IRCOUARR SRR PaRRUEPREEHEEY W,

Construct No. 9, Figure 6A Starting with MBHA resin
Treatment R&if@ | OWi ng t-Boc protected amino acids were

assenbl ed on t he ABI automated synthesizer C,

Lys( %t)ve dageg of the cqposjtions of the igvenfion kergip fqr@lmoniylactm or
therapeutﬁ@#é@dnieﬁgoﬂME PR RR byBRl cﬁ’seas-EE‘ ﬁlﬂmﬁﬁ'!iéﬂ)@nd:ﬁgl?poﬁ bRhPebioRd

ysi ne was reppved and the synthes

including o B iS5 oHARTHE SFHEFGBY P B RIREOPBIH SRS the magent,other
medicatiops atndieiseebdand Wﬁetﬁﬁluéameﬂd’iaa thekapbiticM,e. kfter ¥n-s€bof Sisedst symptoms, or

prophylacfn@I 1I eo%%%vk&t tlﬁ X % e[gilsvglaster;ylgﬁt%é] %Cé{%fg?T nébo‘ia{méeat tge p:sﬂ}?nt is

human anéxwrepetutlagems @beladlsltre%efbby inetiami sol e as in
Exanple I.C, a 1:1 m xture of p-cresol: p-thiocresol
was used as a scavenger during HF cl eavage. G
Synt hesi s of cysteine dival ent MAPs, Construct Nos.
10, 13 and 14, Figure 6A Disval ent MAPs, Construct Nos.
10, 13 and 14, Figure 6A, were prepared as descri bed
in Exanple 6.F. The PEG unit was introduced as
0- (N- Boc- 2- am noet hyl ) -0' - (N-di gl ycol yl - 2-am noet hyl )
hexaet hyI enegl ycol (t-Boc- NHCI—|ZCH2(XCHZCH20)6

~ N~ ISR 1 /NSNS N o s
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was as described in Exanple |.C. Isolation and
characterization of the desired product was as in
waEx@aptesé . C. K. Synthesis of mnultival ent |ineBeT/BR2006/016481
pepti des, Construct Nos. 2, 5, 6 and 7, Figure 5 The
synthesis of nmultivalent linear Ab peptides, Construct
Nos. 2, 5, 6 and 7 are as described in Exanple 1J.
EXANthEa&oga emnﬁﬂino rtﬂ&@gpear& Ent'&bbe%?ﬁﬁéﬂ@%vlﬁ le&hé’&d on

hi s exanpl e presen he chemi c conj ugat i on
whether 15‘938%“1"6‘5 & eF YRGS R A f‘l%ﬁ?ﬁ?f’%bt&‘zt?yt S Siﬂy@mfa.ﬂwmléher doses being
employedviani sbsdcd b atjnvii) rrpl ex ( C]\/PC) of Nei sseria

neni |t|d| pe hem.c ture of the .

cou pﬁ?lng ( Sn% of any i no% n ogvteheeﬁapﬁut c ggené? ‘tfe_aggxmlg%{ﬁ? %fgldvary, but
amounts paging Fem&rdedt ucg Qflpepieiel(beacd rettie AP pewida cortteltth@r irgedbing e
conmderé&qgtpﬂuﬁ?én us%nyﬂhgée(izkﬂl%ﬁm tqgﬁ't Wehig lﬁ%ﬁﬂ fn?ﬁ & 1%81‘111& com ocs)irt]ions

descri bed above W t ronpacet nct | ona
Comprlsn‘égr?é‘tlg@nﬁé?ﬁl??ﬁﬁéd?sé’flb?dllhk‘?ﬁfent | i near epitope pept| des or

on time ﬁi'lﬂnﬂfsffht[tiﬂ&egiﬁleﬁtvbﬁm B&ifdist S Qi MEmARSL&PRIowed by

R b IR N XA T

immunizdtioo the inervasthetveeep Glptblod@erbm e@iogy anthe amnisdr 8 bovgte Dimmunizations

will depend mehg 8&%76@%9&1% a &&a&ﬁ@lﬂed% ftﬁ«{ v tcanéS ?t%}'ﬁqgsg ge?end on I;]he

escri ove. nj ugat i descri
functiona} efifieacy o thg entihedp easponges, nasgsly, davelg pf am,bpdmm panied topraypot AD

developn%&eﬁ&ﬁﬁg&h%ﬁ&ﬁ@ frdets iR AD WasntREA Bgﬁdi?&lgﬂnﬁn it BSHsRASE an initial
|.ow enV| rq |1 ow ng st andar epti

st of infgl S e A0 onitss Spol artBTBCORE Pinigl niepiigneiapt and 2 months.
For eithefQvEien, diobﬁctrriﬁgb&ttbnﬁ wilhbecgi @RS Sva i 6k nathiths bAjeafl@,siepdndbyd on the

=

. antibody h{étssﬂgv aa 1@1§ ad 1strz§ion£r)éIr 11819n8c W3k d b£ A g tas—negc{eg%ﬁ%%as cfgtermmed

pneu occal conjuga eV
by them%srmgmf@mv@jremn@spompmnbf its surface-accessible
| ysi ne resi dues using the reagent

Identlﬁca%&@éﬂb%&%m@ epet hi ol actone (NAHT, Aldrich, St.

Loui s I'n water, 117nmg, was pell et ed by

C ent &‘d&afﬁ i&Brmahe wHiSh 9! QQur?& agldff%%méxgs &3 qﬁ&?? offthe 4 p@&gie were

ernat ant was di scarde

activati on
sufﬁc1entﬁgl P]foa\l °Ed IPPURGSERH FTRYED r@pgcanﬁﬁyﬁqyatﬁ%gy sqerered the gnting dength of
AB42 withemelt (§angjeo aqidse Omldpnlmsyp@hﬂlcemepm deliiekd dnbgﬁﬁe mttlﬂallﬁoccurrmg AB

rQ sus red to
sequence %ﬁ@ D %? n) as sﬁown in Figur e? WH&I gg %ﬁ d gllsiviﬂi t%n%ﬁ/erlapplng eight
amino acypepidles SPapRE ST lenpeh ofifovinere m%mlaeda@wur%xﬁarswe as
antigens. d@b‘ Hﬁﬁgvevybhglhﬁp séztefa@ giecﬁe 5%) 1§&§%@M§ﬂﬁ%}) tﬁ%a%%?onv@ﬁﬂ)le lysine

onbi ned | ean” vess

(KKK) @?&J@éﬂ@?ai% oh 56f561§>9 1967 G704 @élq5aowaralﬁa (FEH) ASHR 13 NOS: 50, 51
and 61) réiic&&sﬁdr\ﬂ%ilsb Bf &&1@1@1@&9 g@&ﬂ () (SRQ M INGY: 5888k €1)3p86d For this

e, b G, R SRS e b i Bt OP ST v e
in multipilfpfiswhs fight w8ioh GacdhinohedRois pcad oith) wakerplhandusdtang gtbup Gor
chemical ?s l'i ta't mex%na S?jlg? [h%toltl}%r ﬁ) %lélg.Ahn%PM '_@un%g?r%oup at C-
procee or t
terminus. tém@nﬁph PAepliggnis insbidedia ¥qnmppﬁ>tgih¢Aﬁ$ fl-E)N2 hood. At
conp |A%tuhéarhere%g ﬁﬁ\@rﬁmﬁ%h c?lta%% effSm! @ﬁ%ﬁ@é@ Sglﬁ Athino acid

re- sugrpende at unce ation

residues) dgrivef) fopdhe %aaﬁflbg%wﬁg Gt v typgor Y P%N@ 1pFiany
mutation 8¢ \'&trlatﬁbn]tﬁeerNSﬁEh) miteiokes Raridhecaadk pRiducdd® sfrdthddic or recombinant

means ks SRS AF 3 <K e o BOUTRIGS Uoy B TBRY sybstae

(EWFMEDS@@V@QK&MWVC@NW@LMVMWVIAQ l(ISEQ WSO 66D egtide
corresporfiffe égggldg%vtlg&ggﬁgs%@e Fah@B oPinEtyhIRB HARSRY, Blifla! e
I\/leasured t hi ol content vvas between O 2 to 0.3 nmol / m_.
B. Conjugation of Ab peptide to OVPC Functional BrAc
content of peptide was assuned to be 1:1 on a nolar
basis. Sufficient peptide was weighed to give a 1.6
nol ar excess of BrAc over total thiol. The targeted
t ot al (]VPC prote| n for each conJ ugatl on was 15 ng.
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observed for the Coonassi e-stained conjugate bands
relative to control. The cal cul ated nol ar | oadi ng

wo 200603166601 peptide/ mol OMPC) for all conj ugaredURA©016481
pepti des were: EXAMPLE 3 I nmunogenicity of Ab
conj ugates This exanple describes the formulation and
adm ni stration of the Ab conjugates capabl e of

ABconju?zﬁgsl{%fﬁhg1@0&&:1Wﬁulﬁt@&hponse in the formof antibodies
A. Fornul ation of vaccine conjugates The Ab

pept lsé&cdi@;m@?mohyggdt@ HAGE iR afvakdnd v@ets%ﬁ!seﬂ Bn the

lmmunogﬁléléi?\%éﬁ%i%ﬁz Parkvi)le, Australia)

FFAG A B e P ey U et speces wit
a sequencglidemyicad itd the hurgan) Afvkdgheroe, the Rhpertides (FRoeh) adjdboajubated to KLH to

form an %ﬂ”‘%}lﬂj@é}g ; Ec? t%%ﬁ?l{] e??i%% %1?1%% %con§8o nanrl?og n(.&\ﬁs h 18)-KLH
(SEQ ID Ngh B Purastincdisd inethis alp;’r?é}‘sﬁsor med under steri I e conditions.

FO r tdﬂfr‘ne@l Db WeRY iRl PR sC B0 HABLESle 3wl !:dﬁélfggte@ ﬂﬁmunogens
zi\lf ne at _a demgg&ged peptide concentration and

formulat iy AR O (SRR LD (O LR Fora S nialirs oordsy o
dlstlngulalmmmn@@nmémmsnmmn@e@tc n’@’mifragmm:k gahwplgsr\mnanmdumnd three

times at fg&r wete 1ent38r9als|_q%reg: wegksgwf:r e@glh Algﬂl%r?zg 1012j ﬁlooﬂ s;irwées\y%%ec?o&lgcted and
tested by F&ISAAS@I ARhefy isrscraingt Ao perside Thasetikesreedshawnin Figue §as post-

- ani mal studi es
e | BRSO £ 5 0l I L

for FOHREPS the irg injggtipn (L 6@“‘?@9%113 egioneeligite appyecia antibody
titers as didthe Y8HRE Sonrol In parﬂié’ulﬁ Hgb&i-_}uéa@é $6rrédpéhdifgle A_[E"Aﬁmm a6ids9-8, 2-9,

310,174 00U 895 RSN oL SRR 10 82 B 1

of the ABetphJuga&ds alicitddl apfleody itikaes ialemenst of It KQ0h Anhlysit sirpgetdosed (HIH further

contne RS SLH Nhn SESHACH LA PR, TGE
demonstrateg tifgyscezeater thap d 900Q, Theeroinglpdepgeeiong/catrespondingsn i@yamino acids 1-8, 3-
10, 7-14, $1 4gli 18011 26. 26@’1[128 3150, QHi3H G B %5 Othhesé REFIVOERL ¥egions were

arat| ng a Cassette menh
sl PRI I i S e 6 10 S R0 6, Thi gt
suggests tRaxadeftain @ antino) acid {SECRIT RIP4ré Bighlly &ilmaﬁi@emﬂtvﬂuls bkt fegions (e.g., 5-12,

25-32, 3153’% amrll ES ﬁgﬂ aa«g Iﬁgngxrqgnuﬁg%engﬁhter g?&gﬁy? (l, rleguiﬁs fifé? Hemonstrate that while
the AB CO@W%WPYG garsplegf eliojtingan A%mmﬁlspeciﬁ@ affiadg response, not all
fragmentss(gfgiﬂ %vbr%%&uallﬁ'nﬂﬂu sy&inge filter (0.22 uMMITex-Gv
syringe frlter, Igllpore Billerica, MA). The
concentration of st erile, dialyzed | SCOVATRI XR i s
Immunor‘?féf“é‘Fyrﬁfri“fﬁcPeB‘}deF@«Iﬁ-lP‘L@gateSCO\MTRI X is stored sterile at
2-8C_until use. epti de- OVWPC conj ugat eand Mer ck
al umipPEFHP éfrfl@ﬁt% tqs@%? FTEBUROPIE SER eIy BT the 2giERa igs following
immunizatiioh withdhel A3 pepatieKi Heohfghalis REvEAkohindR. AT Retudl Wdé fformed to

. pept i de- j ugat t ock th dded t
et (0GR U8 R SO B SE P AR ATIR LD G
(SEQ ID ¥Re4hicanjugaie. alhectmti sagplaiceldctedtfour oeakstleliprangitha seondimgection of
AP (3- 1OMHQ§EQ'I§ l\fﬁ '4@)’&‘51 fe ﬁ%fnta! g%n%g pfgh%t Pe%{éﬁ I?ortrgagtl\g g‘ﬁhl.{man AD

m nutes at room t enperat ur e an hen centri
brain tissyes by ippypnghisiochemistyy (Feieerle 4¥he supernatant i s decant ed

of f gembpivted iﬂ\{s@ﬂ@h WRiigmiho Hi@%sﬁéﬁsé‘&todhc%d Bsamegrm@dlo‘} RLu

m ne % Ab tlde conj ugat e _bound um
seom §f Toanes piedles %wgégp SO i fF G REL Ry AD brain
tissue. Figiwe 4/ detridh@rates irahimgpuatidtyi ofitie rﬁn@élbﬁa@ aﬁil Hﬁ aﬁtiﬂbdﬁ 6F3D (Vector

Is an d.then re

Laboraroffis? 18y Lo infBiait RE R SRS Fposiey s et ikt o g et for
human AIpp Figarst4BodenOng@tea b laek 2f i SCEMETRY Xf seacitom e plerinniPmized guinea

to final fornmulation with | SCOVATRI X, the particle

size of the Ab peptide- OMPELalumin saline is

determ ned by static light scattering to confirm

bi ndi ng and nonitor particle stability. The sterile,

di al yzed 1 SCOVATRIX Rin I X saline is added to Ab

peptlde (]VPC/aI umin sterlle 150 m\/l NaCI vvhlle

o I T
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weeks after each imunization and stored at 4C prior

to antibody titer determ nations. The antibody titers
waowgoe/12iesser m ned by ELI SA according to the proPODU52006/016481

that follows using Ab40 as the target antigen. The

ELI SA based analysis is as follows: N nety six-well

pl ates were coated with 50 ml per well of Ab at a

pig. Figir®hC eiw/s3 Bidi\‘é 1ﬁ1fmuﬁ%1€9ftﬂh bﬁetﬁggd%x?' s%%éaglﬂgétﬁg RIEHBE two
lnlecﬂongﬁédgf‘pfg%{% J&r@?@@%ﬁ Pn‘é@)(Cﬁisgatearﬂpﬂsmewe@lmataﬁie@%strates that

the immuskigenicity Fdand By E’BISAC@)ﬁta&is I’alsi’gglfﬁalﬁ E%b'BVi@&@chl@e directed a ainst human AP

found in ﬁus A]B tlSSEST%)lg Tes sr<]: i 2%1)18 gxtﬁgil\l\ée%x]@ u%exa?qtt%tdfgxglxgé)ﬁ&e é]qjggéegmal

lmmun0$mldlé)dlntp@rt@ehyipam@hlar frwnbntswé Afltafuethendemenitneubatigdregionse is
directed l%ﬁ(ﬁiafnﬁér cBl‘M)sté?nP%{tﬁa%ga Ellﬂﬁgl iémﬁ&{j six times wth PBST.
P-'conj ugat e condary anti bodi es at
5000 d| I ut| on in mlk-PBST was added per well and
Generatl?nrfef QMBS ejygatepand eyl Bple erfiggric panfugagss one hour. The
pl at es x\ee;?é washed three tines and 100 ml of 1 ng/m
o- phétVi Hioh HIHENOGPHSIRYIB S RN hige the relatiye 1opptienorfitprpeptide
fragmentgiithingheAB4i-ding acid ssqaeicie,dhqpmiubiley bf the\Af dragi@éntsramdtheefasibility of

. Ifpcubation at . 240C. the tion was sto d.b In .
wsing OMEH TS0 e Aiosts iR LS o5 28 e P casabeion.
These peptide4@gments ersiesgpnd o the fBawplzgamina aeaicegions i fa sl DOMBY10, 7-14, 17-
24,2128 nli85-4@s defined as the reciprocal of the highest

dilution that gave an OD490 nm val ue above the nean
pl us Togenvertion dascebeherer inshidesapult tdent pantideyenningeionsuch s those

shown inWadukes 5, G end 655U Mu&n@feni ljﬁhrﬁ:h&ﬂqlAPstDIﬁ]I?C %B{? M\ghtés r@Fl ingyd;& and 6B)
e I rsS

nstr at ed t
were gl 53 Rt SHBT PG el Brvaret B LB R BPES BT BC conjugats
(Figure Sawtre pegyred ity esP% lidked. Thee 18HevEn tlE@ﬂtwlﬂlapprbdiate that a PEG linker,

: t t.0 Ab
o8 4y oy RS8BT SRR oot v
lmmunogallnpltYpamé atf@@apfmtlﬂmc%uhﬂﬁyekr,msfemd qnt@@@nenmfttber invéngion, the
immunoge e ﬁﬂﬁnénﬂis%%dl%l&l% corpigitbd foftvBe, ”ﬁ %h&lmel'lﬂﬁéﬁt%od by those

lIE ed anti bod ti.ters 1 n excess of 1:
skilled in the a5tihat sy Oglue s 19 A Heptio ofpeptidedeicartie: Radet ap ality of

peptides 1 agachalsm afsplidfieal Anpapb 4 M@mﬂl@ﬁlﬂe i mn&g@ﬁh& appreciated by

those skﬂ'ie% n?{ g rag ttkﬁt?t gtj_lpegﬁsd)aﬂt”ﬁgeélggn %g%g%gggp@ﬁ er(njhance so{u%ﬂlty,
fonnulatle@$talél$tponmun%mwltﬁbnchﬂw Aigeraity «zfshelpcﬁyd@aﬂlﬁspoﬂsel4,

11-18, 13- 20, 15-22, 19-26, 21-28, 23-30, 27-34 and

Immunog€ieinfot SVPE bg(gﬁ,%a{ee\%%%%)%, five regions were highly

I mminogeni ¢ i ncludi ng: regions 1-8, 15-22,

2 1- 2%1 arfe3fordo B ihatetha Rumidd gerﬁ@i?y%‘f L5 Af SERRL % E(ﬁfﬁgate and to

on‘_]g_ug?tes are capab elicitin
further evgbléte Itlcrel hencfyt o WVP%M@ vac[gﬁg)gﬁlés@pgdﬁgp icam gl mét@fﬂdraéfu)dy in
rhesus mdirﬂ?(e)pr R‘hbsﬁmﬁloﬁlfb@§hb1ﬁg'§cc1ﬁa€bﬁ vadhl anfARR@NBROSIAS cMJughR (Bose based on

o 18 4L TUOOREI S50y AL DS 0 AOGH G

IS COMArTE@K@ KESlafLidNPafleilty, AuSrali2), B260d32yplad wa8 calirdtedndl&pd &Y d2termine
the antibd¥Q Brer S APHRQIETNC ikedrich SEFysT of t}g’so&komgstu Mg&%dﬁh&& ;%fst-dose 1

conj ugat e vac i nes 1 n rhesus no
(PD1) thw&%tr@@lww Tiegvaneinain ajm fredis, deveI@ any ldetsqsblnnm«seybue those

receiving GO P &K1 én 410midBllopd@ Ry MB A spBdHi@BrsP Aﬂﬁn&n@ey@%a@ Eé&l@&l the alum

i de- OVPC_conj ugates and an al'um a
plus ISCQVQF%P‘BBKQ%?QW]QH@ SRR By AR PSSO 367D2) ot
doses of e eBudSnjupnKBY:Sunt MosEsadITEd ﬁhﬁlﬁﬁtlt&ﬂé@lsnﬁhﬁéﬁltﬁb&@m)r& receiving the

R L T DT R A N——

Iber| a Research Center (The University of Louisiana at
Laf ayette, New I beria, LA)11Applicants used Ab

pepti des conjugated to OWC as the nodel antigens,

i ncluding, the 8-mers shown in Figure 2B: Ab (1-8)
(SEQ ID NO 67), Ab (3-10) (SEQ ID NO 69), Ab

(7 14) (SEQID NO 70) Ab (17 24) (SEQID NO 72) Ab

~ A ~ S\ NN~ 1 N~ 1
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O (pre-bleed) and the tested for antibody titers
agai nst Ab40 by ELISA, perforned as described in the
w@e@eaziong exanpl e. Interium analysis of this PCIUS906/016481
study denonstrated that at PD the nonkeys receiving 5
meg conjugate vaccine in alumfailed to devel op any
detectable titers, while those receiving 30 ngy
The resulQRLHOE c\éﬁ'ﬁ‘xﬁiﬁ@ Bhal e %'B%Mﬁé\ééhﬁgﬁéj F,ﬁ%éﬁf SRRG i

titers recei ved
primates. [T &gl rrtjemloa%%{?ﬂ éftait @ﬁ eHficos Qfﬁé@ %qogwgqltr» isaine is significantly
enhanced @ taisRgeiin-Basd dRidfvardbudiBe ISdoviATRDE®S of i Mmunogen in
al um al one produced simlar titer |evels, whereas the
cohorts receiving the alum plus | SCOVATRK(r) devel oped
10-fol d higher antibody titers relative to the alum
al one condition. The resxAM®PLBS this study confirned
that this Ab peptide- OMPC conjugate is imunogenic in
non- human primates. The data further denonstrate that
the efficacy of such a EXxaMBQBRtle vaccine is

-Si g A cant enhanced by a saponi nbased adj uvant such
Preparan&&%m%{ r). EXAMPLE 4 | mrunoreactivity of guinea

Ip'n?m ﬁg s%%%rg]ﬁ@geﬁér?%?g% [B¥e$ %1}1&0%%? ﬁﬁ@esitrag%erelts ts&agquerrﬁ?y used for
the AP COPEsaﬁSpqoen@c«B)n imgpR RIS mﬁhmﬁozapf atib IQShO &Bms r KLH
conjugates is relevant to human AD, a study was
A Prepaﬁasﬁ of A ﬁlas)ep\éﬁtkdé@@d RENOBIYNGs.8aGHL YAY Y Of
pol ycl onal sera froma guinea pig inmunized with an Ab

(13- 10he fsdpridésThiviReg ﬁﬁcoxﬁﬁéﬂhoﬂ@ﬁrﬁﬁeﬁ’rﬁﬂé déﬂ&/d’ﬂﬁecﬁcaﬁ@& 1ns  were
ruct Ioo? was C
xﬁygolc ac1d)

Cctl
syanesizfER oRPABY B ROGehl bR o I P oHe (Fome
was incorp@rtied tetlwegythe Réaay paptitly seohiertch enditbb yaabaxyadriial eyswae as a structural

element f@r\ﬁﬁihﬂlﬂgiﬁ stgflik &U&BE& olgér%l %)&8%%_11& H% {)Elégt%]n dltlonally

n secti ons
Solublllzlweﬁe@dlpﬂs é?m%@aeddgy B Bt PrREGweis OB at the Crtgrnriusiin sssuences

14,15,16 I014, mmt 3Im s\ 217 by 0. MTIRUIRS 2&%{ @ﬁnt\‘@lﬁ%sds - %H&—z-
at.ure. ctions were subsequen i mrer sed
et Do ey e oo B Py
CH,CH,JGH:€HpC@H]e i mrersion in ddFQq . Sections were
I rme gga?tgn fv? {h ﬁlﬂ( gmldm a@ﬁg res tgxg %ﬂ’y‘é&ﬁ?ﬁ %?rg %Ife%ﬁrfgg gf gﬁﬁgphase
synthesis plm arph@@pﬁ@d @pbdpfsfy@th@dzesuﬂmg Froor chPBSry piSectls ensipplEddy the
manufact&rmtpbmagy%WP%ge@blgp b@f 'F%ﬁé@m@' %%&Wg l&lsqg é;ltl g&md r]:1) sptlde was

es fol rive mnu
deprotectegand clspyvsdifiom tb?feélntuélﬁg A PRitad of Qﬂ}é%rlﬂuqr@acm%cgi@ 8t5 %12

ethaneditlS €[ L%tﬁ@bﬂr%&%ﬂa&)ﬁn@Zﬁ%ﬂ&zﬁn Flﬂllb%n\gﬁfmo %Jrrt‘reﬂ%nt the reaction was
en incub

fitered, e Pap GRS e The Soflgpuct s herea,
dissolved freff}7e peetic nad/HEQ hidovdengddedf iPudfiation bﬁh@&ﬁu\p&&l’product was achieved

by RPHPIEI@ g&h%yﬁ M@%@Bﬁﬁefgﬁ’dle&f Sh Z{TF qéts%ps oﬁ" %{Actgorﬁs were aevaluated

at  ant | gui-nea

by analytipg) FEd- rﬁur& fn%‘H@é (%t‘—?&%)b’gﬁﬁ@/m@edohné fre¢za-dBiedr 1dpRigy) was conﬁrmed by
amino aciSeeAlsH IR WRkApWaEhedEer five minutes in PBS and

subsequently i ncubat éd with ABC sol ution (Vectorstain

BC kit: Vector Laboratories, Inc. % for thirty

B. Prepaigfion AP pepter K GRS SR BANGSY g 21 ve

nlnu% Sectio were then stained with DAB .

( Dak BEAREES B nJIERfES: Herth Reetides 45-Wash @doareinipige a C-
terminal cyi#@ne Seciusgpndedie i enl bhesmmarial ilsiadenegiubation A @8y M sodium

g 53 B0 SERUED 09 AN L8035 00, B oo,

IL). A2 Ing pampdsof coOvicEl Orlefnyde-fqtiveted Kbk @B rcamdotzahhelngs Rbdiford, IL) was
five mnutes). Sections were then cover-slipped and
eval uated by |ight m crosetipy. The i mmunogenic
response produced by the Ab (3-10) - KLH conj ugate
produced an anti body response that was directed
agai nst human AD brain tissue. As shown in Figure 4,
thls hunan braln sectlon has exten3|ve Ab dep03|t|on

M e e
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1% penicillin and streptonycin sulfate (G BCO(r)
Penicillin-Streptonycin, Cat. No. 15140-122,
wo pstiziegen. Car | sbad, CA), then added to 96- wePCT/BNZ004/616481
sterile plates (Cat. No. MSIPS4WO0, MI1i pore,
Billerica, MA), and incubated for greater than twelve
hours at 40C. Plates were washed and RIO [RPM nedi um
added to H8$HEpidCBOMRGRY to DRt altbB¢Fo:38 B hourk0
f)Qpemg done SHB0070. 03, Logan Ré%hg a@g(fs@c%aratedfrom
unreacted popid Feeélg%%?w sty s P beirone 0 §90 Deogfialyis
tubing. 'IIHEEESJrBUf peptidd it dBpsoated )nto'l.iﬁﬁ Shj B R)was 29628V amino acid analysis

followmgsa hOH]r ?)C)I/Jrlhe a(?glscgeé;? e é:ﬁn?e@r 2030 %g?te élaotg %gggv\v/l 4 and

0.03 mg/mbs penicil lin-streptomycin solution (G BCO R Cat.
15140- 122)] was added before incubation for at Ieast

d
c s 3G ARG R,
C0|U| tB%m&Qé{WaﬁH éﬁﬁ@é‘%@ pleBtkd 6 staxﬁlalﬂdltq}rotc 95‘11d Oﬁﬁle syE@QJE using a

of the aspl rated p ate recel ved
double coupling prefocolfpr thespirodspfaon ¢f ﬁwwﬂa@@ﬂ)ﬁﬁpﬁhw Biegisie model 430A

automated. sﬁl%ﬁzerssgﬁﬁxg with. p-thetly18enzifdryl paimb Eelsiﬁ&h&&ﬂidk? kxmin@f amino acid t-

e Ly ) S PR A BB UT 5 SRR ORISR0 EEIES v
introducefl @$ a Sll@%rmathﬂIhSG sequeeCindn REChlmm inl sc(mlcbsnfﬁiﬁbﬂm to aid in aqueous
solublhtyph?etlﬁ} ﬁﬁﬁ{ x?as"i@t%l‘ﬁged' A4 (?ﬁ%ér% |£ E §Oaw d&lﬁ?&fl —anunPethyl)

ween, lotln-co at e
hexaethylsmalysMB@%W@&%%@%&%@&NH F?Hdﬂ@ The amino

tenmnoui\ﬁish,ﬁﬁﬂed lb? COBSIR g OF hdeti@gbid. nAﬁJi%ss%ﬂlBE' oredip cgtesthe Fmoc
ate; plates V\f‘:tre enlnc ted OC for

protecting oGSt Ep@1S P ERyY b e st Soapzemgrsd b reament

with pipeRttia¢. Mubgquentlf el ahﬁhd.g’i&!;ﬁvas hikh):tf:ﬂﬁ&thdirblﬁbzﬁéhd dwhjdiRle in methylene
t o washe at.e

chtoride & FR PR OB P ot ClmpRrciPR e e A b BB BoPape eyipsurror
were achiqvrdrby trefientewiddiqbidStydpiNGT B MdS0tstisaleas éE&a@mgez; The peptides

were purﬁ&?%@%&xati‘vg HPE@ton n!:\&rse g ?@-18%&21 gﬂgﬁg a@%%r . 4‘1 rIﬁ:‘!g?acetomtnle

on at roomtenp ure in t or te

gradient. Jlontjtyend pgogsapifyoi ﬁlwepwe@ werevgariirined bp kel ysisa i and mass
spectral aghly@yved to dry before being inmaged with a CCD canera

and the spots within each well were autonmatically

cants_have established that

D. Synthgﬁb%‘fr% W%?%F%&angfiﬁvél%‘éégﬁq Fauptatet Benesigusiey 106 PBMCs)

nmust .exceed .55 ceed 4-fold the .negati i

cont A BF FEeH3 O%P?iﬂaéﬁaw%ée% f%’%ﬁdtwfévl? WLEFEC PERLFPS @@‘\Rsbls
similar tortiee tlesobdd it Besaplet.Ct EFollawidgédupbsg o t]ﬂeegﬂ:tokytermnﬂﬂ UFhioc-Lys(idee)—
ot (DA EE B IRRARES 0 SR E.YAGRIIIERS Aty ST i lesiggpe o-amino
Fmoc progpgtmg:grglm\@asgﬂ’lm@@ ﬁflg@gtp@gime@ndj&@@ymhesw cphtlrblgd kvith thetnmpductlon
of t—Boc—IEQ HiOH Qe Héﬂr’&t&cﬁwn Bbné 3B AQQTOSPSEQSA% Yice vx@g lxt@f@lgd &R the

éié?

_,

EQ.1 D NG &conju at ed C.

gﬂédAlem HoStthél: Fabdi %tl’f‘oﬁmiﬂ% Wﬁusaiapped by
couphng mam h;hd/on thé ABY synshebiacr. ThHE See eHainf 104de Ffﬁdbtﬂﬂé’tectin@ %roup was removed
i LSS 54 B SBh Dok Ry ot o
followmgtm@e@@l @E@* ac@ﬁ PBMES Ko Vi E€Y.i@1S. DEndithe aalido tei@snduks egppbdiby
coupling &cHEQM. | Wegnogﬁloorf fhe PO 1% gﬂ?aﬂléifcfu? %s 3 LASngs a\fn'ﬂ%'% llisyl?i%ﬁme in

vaccCl nes not el ses an
dlmethylfgm@pnn@q for hatinyths pgvadmgthq: u@@o@(@;blg alﬁmg@uﬁoﬁthﬂcgv@m terminal

i v A A R, S AP BT B s

conjugate (Construct No. 12, Figure 6A) or its
nmononeri c constituent conjugate, Ab (3- 10) (SEQ ID
NG 69) and Ab (21-28) (SE@!D NO 73) linked to OWC
as the carrier and fornulated in (r) MAA plus 100 ny

| SCOVATREX . The rhesus primates received vaccinations
every four weeks with bleeds collected and anal yzed
four weeks foI I OWI ng each |nJ ecti on. Ant| Ab4o tlters

M | o o s I N 1 -~ ~

followin,
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Col l ectively, these data denonstrate that sone
constructs have an advantage relative to other
WO pevsnzIgeni ¢ constructs with respect to their BOI/UE1096/016481

to el evate plasnma Ab levels. Those skilled in the art

woul d appreciate that this selectivity of inmunogenic

fragnments, i.e. the ability to elevate plasm Ab
of the perltfa¥ Elofh thd'RSin nﬁtsu@@ﬁﬁnt%ﬁ%atﬁh'aﬁi cﬂapacfehgatfoﬂ Yfenk [i@¥ribed in Example
LC herein and was not predictable fromthe prior art. As

such, the identification of immunogens, either 8-ners

or MAPs, |acking a T-cell epitope, that elevate plasm

Abflovmn tion, i d od for

. symbih ot oy b Ate, onsro By 1 bt T Bl A vacel ne
constMAR ConsAsctaNpe § Uhid I wirk preparednt deamtibbeidixampleNds e
skilled in the art are now able to characterize said
vacci ne constructs both quantitatively (i.e
I mmunogenicity) and qualitatively (i.e., nature of the

F. Synthd3@!of ¢}<aidd mahidROMA T, ESRAASENG. 981!@1%1!@%)( to elevate
pl as AB levels). If wil|l bef her appreci ated by

t hos &g Wl@d@ﬁ&fﬁ%ﬂ the folloans teBRe Hrefeisthangpe #rddsavese dsgembled on
the ABI antinateid mrrttmdlzhcc Bys(Finde), Ak, o, &) SfD.AYITE m’t E folldvkd b coupling with

Lo t bl f
A I R R T T
with the intsoduetiat dfvie fbld:owﬁlg WU&'I@rthctéd_aﬁn\lEcﬁ)acﬂs. AAnapH,&H,m&O:?; Wt GCSUD followed
by coupllfégaﬁﬂ §ée¥1b Q#d %&éﬂdﬁ% Egbtfdmg%& trg:g? Cpuilfagcpan haracterép:d as in

Example {. ﬁ%nll‘i‘ﬁ?ée Mstopd Ak % mao}?eanuoEmrmﬂe bfitd bbdnﬁsrepépsm@l Phiocresol
was used hd AEARMer drindAF LITV4pOgeni ¢ fragment of claim1l
wher ei n sai d i rmmunogeni ¢ fragnment is capable of
evatin nmposition of claim

G. Synth?;%&fé’?’%?lﬂ @‘5‘3@% %‘@‘éﬁ{l‘%w&&nﬁﬁm g, %‘%‘F%éged fro :jn
the n?f‘ja&j%f ﬁ%g’s (%)tnlﬁﬂg{ ﬁesaﬁg | ne{? ﬁ%iirlgubeegg,l\%gé pre ar dt as described in

Example 6 ﬁt dhe PBE siei wwd inttodated B3 {N-Boe-2sytiieethy ied-(8-diglycolyl-2-aminoethyl)
hexaethyl 4 Aeh i P).
exacthy g%lgklc lﬁa??r%lgggt | cazl%ﬂg%l&%zlso? i %ﬂ% F)%Bg f ur’ﬁ%
nprising a carrier nolecule |linked to said
H. Synthwﬁf@sqmqaeﬁyl@ted fontinalent MAP.(epastect Noel6eFigue 6B carri er
pronptes an inmmune response conprising antibodies to

t he Nsiogtheghptomated aynshesizeritreastlive A BacdPpbuisdopledio MBHA
resin. FolldvAhgefnoMIer gie A-BLE ﬁroﬁ‘e@ﬁﬁg 8bup B B NF fnihs gr%ﬁﬁ salgak the %hence

wascxerE BB S0 2L S AL U KOG 1 T, 1
F, E, follawed ibp gouplidg efacetictaeid. ﬁﬁabluaﬁm)c@rmoan@ gmapmi Bxiné¢ GMAEoved by
manual tr«.ﬁa‘tmélt W%% %@ﬁ&iﬂ% ' ﬁﬁl secg\%g%%ditfhrﬂ%r glaboratgd {ln P als?ﬁtl%'sﬁert) r\}v(?th the

arrier ecu rnmace

mtroducﬁ%ﬁ%%@@tﬁ«)@ it B.)@C)QPHOHMﬂ lmtbthﬁﬂlowmm&ﬁos protected amino acids: Aha, H,

H, V., E, R@sybead E(bl@)ﬁﬁé of ad&eplialtheysslk FM@@N afinofrotecting group was

har maceuti ¢ conp05|t| on of claim7 wherein t%
removed %Wé‘fvh‘&‘é’é{dﬁc&lg‘?dl 3pd Hecupte on et wah thei iaredaptaped fmpe-bis(t-Boo)-
OH follovt/dd&)yghd)ﬂuﬂbcqfroté’dﬂedaalrrum Anidn Mhdl 10N, deGavdD ae S’ﬁﬁﬂ@b&mﬁ@ﬁ%@uphng
The N F\%& pyo%h?%& lgﬁ\é%)\ﬂa%%é%&%g;}@ l%e 8 n(ﬁér%% EI%I’Ft{élgend \cw)lth tglﬁlmtll‘ogucélon Fmoc-
LyS(t—BOCQ-@(jbfmﬂlnwbrhlsyade fatlpwingnBoc ﬂz@ﬁecﬂéd amidoadidf: oAhap NeWth any, MrL G and-
acetic am%&l?hh%] q:o"ﬁg ??ng%%alacﬁ’ﬁ%%@ﬁg& ﬁ%tteam.lg g}/oug 09 1 g}%@ 8136 résm bogt}md

a patient
peptide wagreagedavifl remepsstic ashy Hlelamﬂﬁmg’ehl 1eC. flsdgtr@rﬂﬂd elﬁarmbenzatlon of the
final prodh@Giek BYinExdmpi8lilc. epi t ope, capabl e of inducing an
i mmune response in the formof antibodies to said Ab
ment.11. A nethod of claim10 wherein the
I Synthe?‘ﬁﬂ%ﬂﬂ@‘éaﬁ?néWég@%‘ﬁ?“‘it Koz d5apt &-&igue &Brat i ng pl asma Ab
| evel s. 12. A nethod of claim 11 wherein the
i mmunogeni ¢ fragnent is selected fromthe group
consisting of a linear 8 am no acid peptide (8-ner) of
Ab, a nultivalent linear peptide interspersed with at
Ieast ~one spacer and a rrultlval ent br anched rrultl pl e
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Shiver, John W. <120> PEPTI DE CONJUGATE COWMPQOSI Tl ONS

AND METHODS FOR THE PREVENTI ON AND TREATMENT OF
WORMbIELIWER S DI SEASE <130> 21868Y- PCT <150> 60PGTVSBBE016481

<151> 2005-05-05 <160> 79 <170> Fast SEQ for W ndows

Version 4.0 <210> 1 <211> 42 <212> PRT <213>

Artificial Sequence <220> <223> Synthetic Peptide

<400?helsyﬁ§&1s%mﬁ> sAﬁPbxgugme@ dhrStrfs NoSak afd Y7, FrgurddB] are as
10 15 Leu Val Phe Phe Ala G u

Lys 1
descnbed)xg%‘ f@%ﬂ - Asn Lys Gy Ala lie lie 20 25 30 Gy
Leu Met Val Gy Ay Val Vval lie Ala 35 40 <210> 2

J. Synthesi2dflbrorfoasa{idted RidivaRaImeArpeptidecCalstre (lve ndRgE2 20>
<223> Synthetic Peptide <400> 2 Asp Ala Gu Phe Arg
H s SepinSeith MBHA 2&0-thSpritdrg seqBenc? 125 syRRiEsiz&lBing t-Boc chemistry

on the ABgEthr%t&d %hth?%?&‘ QQ&e%c@?e?r 1@%&%ﬁ§‘ AC Iﬁ&%ﬁfksggﬁﬁg ung 1@1;1@

manually PRWﬂU&QdL@ﬁhfﬁFmW“l-éW %éd@éﬂ@@ 13ggdpcanappm-sugiinic lei i Kmoc-

NHCH2CIE®%2@%'EZQ§%?} (gH @I—%Cﬁpﬁl—léb@l—lttﬁﬁ@ﬁ ] #8hg KOV re-E.gént ds tﬁe coupling

2> PRT _<213> Artificial
agent. Pipendige wapussd fagdeprpiettiqn obgisEmee SoppoBrosnoprtyl ?ﬂ %ﬁg aging terminus
was as desofibedGh Exdiygle GU Ioldtios dddchafacts@Aation 8f tﬁéd%hedz’ﬁﬂidlﬂ ¥3as in
Example fbt ificial Sequence

K. Synthesis of multivalent linear A peptides, Construct Nos. 2, 5, 6 and 7, Figure 5
The synthesis of multivalent linear AP peptides, Construct Nos. 2, 5, 6 and 7 are as
described in Example 1.J.

EXAMPLE 2
Chemical conjugation of AP peptides to OMPC

This example presents the chemical conjugation of peptides derived from human A4
to purified Outer Membrane Protein Complex (OMPC) of Neisseria meningitidis, type B. The chemical
nature of the coupling is reaction between haloacetyl-derivatized peptide and thiol-derivatized protein of
the membrane complex. Amyloid peptides were synthesized as described above with a bromoacetyl
functionality on the N-terminus for divalent linear epitope peptides or on the C-terminus or attached
through the epsilon amino group of a lysine residue for monovalent linear and branched MAP forms. The
BrAc group was separated from the mature peptide by a spacer consisting of 6-aminohexanoic acid
(Aha). Refer to sequences described above. Conjugation will be described for the representative
peptide, AP (3-10). All manipulation of OMPC-containing solutions was performed in a laminar flow

environment following standard aseptic techniques.

A. Thiolation of OMPC

Purified, sterile OMPC, obtainable from a process such as that described in Fu, U.S. Pat.
No. 5,494,808 used for the production of PedvaxHIB® and pneumococcal conjugate vaccines, was
thiolated on a portion of its surface-accessible lysine residues using the reagent N-
acetylhomocysteinethiolactone (NAHT, Aldrich, St. Louis, MO). OMPC in water, 117mg, was pelleted
by centrifugation at 289,000 x g for 60 minutes at 4°C and the supernatant was discarded. N2-sparged
activation buffer (0.11 M sodium borate, pH 11) was added to the centrifuge tube and the pellet was
dislodged with a glass stir rod. The suspension was transferred to a glass Dounce homogenizer and
resuspended with 30 strokes. The centrifuge tube was washed and the wash dounced with 30 strokes.
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<220> <223> Synthetic Peptide <400> 6 Arg Hi's Asp Ser

Ay Tyr Qu Val 1 5 <210> 7 <211> 8 <212> PRT <213>
woedosfiziss@l Sequence <220> <223> Synt heti c PepkP@TES2006/016481

<400> 7 His Asp Ser Gy Tyr Qu vVal Hs 15 -2-<210> 8

<211> 8 <212> PRT <213> Artificial Sequence <220>

<223> Synthetic Peptide <400> 8 Asp Ser Gy Tyr Gu

Re- susPe}{@e'd ﬂéhét aﬁ!l %asin wereohfbted 1n<gélg'ﬁl \%ssg% ?,’H/e a. g@ %(?hc dntratlon of 10

i ci al__Sequence <220> <2 etic
me/mL. $oig G AT T Yort g psctied IVAP-SPRL gt o bt b secd t the
reaction vedsel &t a&at‘i’éz&fZHOE’ Rk Iﬂ?ﬂ/ﬁl@ e hadod. s m§E@TﬁV}ﬁC§ONﬁ@ After gentle
mixing, W@% &aﬁ Evea i Cfo ge ffei %@%@ecf@lt%%wn abtheratio 0?0 89 mg
NAHT/mgrQMPCdieatth@cpmeadeé fot ﬁﬁ@?hoﬁ%% krnﬁyﬂttérﬁﬁdr&luﬁgﬁbﬂedﬁi from light in a
R BT R T
Dounce hogegenization nné\@rapa@eckmma@ tffr 24 MGl Sor@erpH §.§, .EUM NaCl)
to wash th@ﬁell@t. ﬁoﬁgﬁp@—sﬁs%eﬁsﬂlg-fhe ®MPC was pelleted as above and re-suspended at 10
mg/mL by Dounce homogenization in N2-sparged conjugation buffer. An aliquot was removed for free
thiol determination by Ellman assay and the bulk product was stored on ice in dark until use. Measured
thiol content was between 0.2 to 0.3 pmol/mlL..

B. Conjugation of A peptide to OMPC

Functional BrAc content of peptide was assumed to be 1:1 on a molar basis. Sufficient
peptide was weighed to give a 1.6 molar excess of BrAc over total thiol. The targeted total OMPC
protein for each conjugation was 15 mg. Peptides were re-suspended in N2-sparged conjugation buffer at
2.6 mg/mL and slowly added to thiolated OMPC solution. The reactions were protected from light and
incubated at ambient temperature for about 22 hours. Residual free OMPC thiol groups were quenched
with a 5-fold molar excess of N-ethylmaleimide for 18 hours at ambient temperature. A thiolated
OMPC-only control was carried through the conjugation protocol in parallel. Upon completion of
quenching, conjugate and control were transferred to 100,000 Da molecular weight cut-off dialysis units
and dialyzed exhaustively against at least five changes of conjugation buffer. Upon completion of
dialysis, samples were transferred to 15 ml polypropylene centrifuge tubes and centrifuged at 2,280 x g
for five minutes at 4°C to remove any aggregated materjal. Aliquots were removed for analysis and the
bulk was stored at 4°C.

C. Analysis of Af peptide-OMPC conjugates

Total protein was determined by the modified Lowry assay and samples of conjugate and
control were analyzed by quantitative amino acid analysis (AAA). Peptide to OMPC molar ratios were
determined from quantitation of the unique residue S-carboxymethylhomocysteine which was released
upon acid hydrolysis of the nascent peptide-OMPC bond. The OMPC-specific concentration was
determined from hydrolysis-stable residues which were absent from the peptide sequence and thus
unique to OMPC protein. Assuming 1 mol of peptide for every mol SCMHC, the ratio of
SCMHC/OMPC was thus equivalent to the peptide/OMPC content. The mass loading of peptide could be
calculated from this ratio using the peptide molecular weight and an average OMPC mass of 40,000,000
Da.
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<212> PRT <213> Artificial Sequence <220> <223>

Synthetic Peptide <400> 13 Val Hs Hs Gdn Lys Leu Val
wWEh®6/12656210> 14 <211> 8 <212> PRT <213> ArtiPCTUS1006/016481

Sequence <220> <223> Synthetic Peptide <400> 14 His

Hs Gn Lys Leu Val Phe Phe 1 5 <210> 15 <211> 8 <212>

PRT <213> Artificial Sequence <220> <223> Synthetic

Pept tileosAQR RatkR il c@lun Ai¥S wheqha}(ehv&y @oﬂ?ﬁ‘ﬁeﬂﬁsﬂs PAGE
> 16 <211> 8 <212> é tificial qutgnce
analysis uwez‘gzo"/éizlsfglygy*ﬁtgﬁléﬁn&“@eﬁt GO 6 A1 vherean Apyyrd St i gty vas
observed fBhe Phem#Aksia-stained toljagildbandstela@klis citeR 12> PRT <213>
Art <22 3> P
<2 OIO I CI IS‘CEIa§ ?l(érgouar\fgaldm'g 1o'§,§r§o% tl%g}n ﬁl\hlgq) tExp lfzc%g;ggafgi BrAc

peptides we] 1> 8 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptl de <400> 18 Leu Val Phe Phe Al a

Ao Asp Va1 5 J210>"19 QIL>W213>
At fi chhigsequence pegrddmi223> Symlolbl)C Pepti de
<4WW%%
AB (3-10) - BrAc 1,412 2,793
Ab (7-14) - BrAc 1,344 2,283
Ab (21-28) - BrAc 1,222 2,126
Ab (17-24) - BrAc 1,809 1,795
Ab (33-40) - BrAc 1,601 2,139
A-D-MAP-BrAc 2,498 2,173
A-B-MAP-BrAc 2,622 2,147
BrAc-linear-D-A 2,649 2,263
BrAc-linear-B-A 2,773 2,178
Ab (1-8) - BrAc 1,378 2,759
F-D-MAP-BrAc 2,463 1,318
BrAc-linear-D-F 2,615 1,812
F-G-A-D-MAP-BrAc 5,111 636
EXAMPLE 3

Immunogenicity of AP conjugates
This example describes the formulation and administration of the Af conjugates capable

of inducing an immune response in the form of antibodies to AP.

A. Formulation of vaccine conjugates

The AP peptide-KLH conjugate vaccines were formulated in ISCOMATRIX® (CSL
Ltd., Parkville, Australia). All AP peptide-OMPC conjugate vaccines were formulated i 1n alum, either
with or without a second adjuvant, such as the saponin-based adjuvant, ISCOMATR]X (CSL L.,
Parkville, Australia). All the sample manipulations were performed under sterile conditions.

For the alum formulations, conjugates are diluted one times saline at a designated
peptide concentration and mixed with two times alum (Merck, Product No. 39943), which corresponds to
900 pg/mL Merck alum prepared in sterile saline (150 mM sterile sodium chloride solution). Thus, target
concentration in the vaccine is 450 pg/mL Merck alum or one time Merck alum. Target peptide
(antigen) concentrations for animal studies were as follows: for mice - 12.1 pg/mL (Dose 0.1 mL); for
monkeys - 10 pg/mL or 60 pg/mL (Dose 0.5 mL) and for guinea pigs - 12.5 pg/mL (Dose 0.4 mL). The
mix is incubated for two hours at room temperature. To obtain the injection dose, the alum-absorbed

conjugates are diluted with one time alum to reach the target peptide concentration. Where a second
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<210> 20 <211> 8 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Peptide <400> 20 Phe Phe Ala du
WAPoNalesdd y Ser 1 5 <210> 21 <211> 8 <212> PRACHEIR®B6/016481

Artificial Sequence <220> <223> Synthetic Pepti de<400>

21 Phe Ala Gu Asp Val Gy Ser Asn 1 5 <210> 22 <211>

8 <212> PRT <213> Artificial Sequence <220> <223>
adjuvantt nte(?le%t il.e(.:ﬁgﬁ&égﬁgg? &iér%i%:’%%%ngﬁﬁeg 7 n%ié ug@{lq %Fg&%l s/talfilnes, 0, 100
or 200 ug%ﬂd&ﬁﬁ@k@s?&?es@ﬂ&?ﬁ% ynLietgumePpigt.i de <400> 23 G u

?ﬁ?(%ﬁ lys3y 1 5 <210> 24 <211> 8 <212>

PRT <2 §Kr P éé uence <@20> <223> Synthetic

Pept |Iéﬁ@g<a4@€¥st@mem@f9ne\l§lld@%ywr DHglyisit (assel, JOKAMAV QO SPierce,
Rockford<ﬁ4 %C@Mﬁﬂiﬂ( 8 dﬁ%&&ﬁn%erff@éaﬁﬁe S%h{tltoh b fg‘f’d} %Hﬁ%ﬂﬁﬁ solution is

0> <223> Synthetic Peptide <4

changed %;%ﬂ@ g}urmgéhabrsg Aitsr Compittiopg QIMSS éSQQWMﬁT%&Q&qstenhzed
using a sﬁ[r{)gb filted (gh2 mﬁﬁﬁ-@}\ﬁ%gﬁge TRt VRN, pelidriea, RERY. I BR concentration of
sterile, d1<lyzed>ISESM%"M{ ®rls de Xe% bgl% Iﬂ’l?c fS%OMA?I‘RIX is stored sterile at 2-8°C

until use.

2. AB peptide-OMPC conjugateand Merck alum preparation

AP peptide-OMPC conjugate stocks are diluted into sterile 1X saline solution. The
diluted AD peptide-OMPC conjugate stocks are then added to 2X Merck alum in 1X sterile saline
solution and mixed for one hour on a rotating wheel at room temperature. The mixture is allowed to
settle on the bench top for 15 minutes at room temperature and is then centrifuged at 1500 rpm for ten
minutes. The supernatant is decanted off gently (UV analysis of supernatant is performed to determine
% AP peptide-OMPC conjugate bound to alum) and the pellet is resuspended in sterile 1X saline. The
mixture is aliquoted mto sterile 3 mL tubing glass vials and then stored at 2-8°C until final formulation
with ISCOMATR]X

3. Formulation of A peptide-OMPC/alum and ISCOMATRIX® vaccine

Prior to final formulation with ISCOMATRIX,® the particle size of the Af peptide-
OMPC/alum in saline is determined by static light scattering to confirm binding and monitor particle
stability. The sterile, dialyzed ISCOMATR]X® in 1X saline is added to AP peptide-OMPC/alum in
sterile 150 mM NaCl while vortexing. Vials are stoppered, capped and crimped to completely seal.

Vaccine is stored at 2-8°C prior to injection. Prior to injection, each vaccine is vortexed for 3-5 minutes.

B. Immunogenicity of conjugate vaccines in guinea pigs

Six to ten week old female guinea pigs were obtained from Harlan Inc., Indianapolis, IA
and maintained in the animal facilities of Merck research Laboratories in accordance with institutional
guidelines. All animal experiments were approved by Merck Research Laboratories Institutional Animal
Care and Use Committee (IACUC). Antigens were prepared in phosphate-buffered saline and
formulated in the designated adjuvant.

Two animals per group were immunized with the AR peptide - KLLH conjugates shown in
Figure 2A intramuscularly with 400 ul of a conjugate vaccine (8 pg by peptide content or 50 ug by total
conjugate) in the presence of 40 g of ISCOMATRIX.® The immunizations were performed three times
in four-week intervals. Serum samples were collected before first immunization (pre-bleeds) and three

weeks after each immunization and stored at 4°C prior to antibody titer determinations. The antibody
titers were determined by ELISA according to the protocol that follows using AB4( as the target antigen.
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1 5 <210> 27 <211> 8 <212> PRT <213> Artificial

Sequence <220> <223> Synthetic Peptide <400> 27 Ser
WAy y Ala lie lie Ay 1 5 <210> 28 <211PCBUSRDAZ016481

PRT <213> Artificial Sequence <220> <223> Synthetic

Pepti de <400> 28 Asn Lys Gy Alalielie Gy Leu 15

<210> 29 <211> 8 <212> PRT <213> Artificial Sequence

<2203“h§ %%f?s?x @é@& E}ﬁ%}sﬁ iR I%lio% Sl Slé(z\geéi‘%;tesg&éﬁe @t%j}g'(laﬁx 50 ul

<211
per well q{rﬁtﬁ eft .aep%ﬂent%@a oht eg/ag 2059 mf%i?scﬁr@w? Reffercpib@ pt 4t d¥<a@omight.

Plates wegOwAshyd VNFt)l%pﬁds Shakd &fﬁe?a s%l{gl:é grm) éﬁ{cﬁlélrc;ékeﬁ “ﬁ%ggzksg% itk PBS
conaining 018 e B S8R Shb e Srpelen g wsEiiy: 4 s WEPST. One

hundred |@of a filfed@2hple B8R ad@ilto e®h w2l 2ond BIRplatslBere Actibatddait ﬁ4°C for two
tide 400> 32

hours andstﬁ%k%gﬁgd sn%é{ﬁ %@@S'lséﬂh? ﬁf %f‘i{@f g nj L@gte< iic?gdaéy es at 1:5000

dilution IPqukzP@ﬁjvaAﬂddeﬂupex wll @éqlaﬁmi@oas wezQ rsubaRA 3 24680 fohaeihour. The

plates weRBPsh&iBhree times and 100 pl of 1 mg/ml o-phenylenediamine dihydrochloride in 100 mM

sodium citrate, pH 4.5 was added per well. After 30 minutes incubation at 24°C, the reaction was
stopped by adding 100 ul of 1N H2SO4 per well, and the plates were read at 490 nm using an ELISA
plate reader. The antibody titer was defined as the reciprocal of the highest dilution that gave an OD490
nm value above the mean plus two standard deviations of the conjugate control wells.

The results of this analysis, shown in Figure 3, demonstrated that following the first
injection (PD1) some peptide regions elicited appreciable antibody titers as did the 18-mer control. In
particular, AP peptide fragments corresponding to Ap amino acids 1-8, 2-9, 3-10, 17-24, 21-28, and 33-
40 all produced titers in excess of 1:800. After the second injection (PD2), 15 of the 8-mer conjugates
elicited antibody titers in excess of 1:1000. Analysis at post-dose 3 (PD3) further confirmed that certain
regions of the AP peptide were more immunogenic relative to others. Eleven regions demonstrated titers
greater than 1:6000. These included regions corresponding to AP amino acids 1-8,3-10, 7-14, 11-18, 13-
20, 15-22, 19-26, 21-28, 23-30, 27-34 and 29-36. Of these regions, five regions were highly
immunogenic (>1:10000) including: regions 1-8, 15-22, 21-28, 23-30 and 29-36. The results demonstrate
that 8-mer conjugates are capable of eliciting an AP4q specific antibody response. Unexpectedly, and
conirary to previous teachings, not all fragments of A were equally immunogenic. In fact, these data
suggest that certain 8-mers are highly immunogenic, while other regions of A (e.g., 5-12, 25-32, 31-38

and 35-42) are non-immunogenic (titers < 1:300).

C. Immunogenicity of conjugate vaccines in rhesus monkeys

A study was conducted in non-human primates, i.e. rhesus monkeys, comparable to that
done with guinea pigs to determine whether Af peptide-OMPC conjugates and an alum and
ISCOMATRIX® adjuvant provided an immune response. Rhesus monkeys (Macaca mulatta) were
maintained in accordance with the institutional animal care protocols of Merck Research Laboratories
and New Iberia Research Center (The University of Louisiana at Lafayette, New Iberia, LA).

Applicants used AP peptides conjugated to OMPC as the model antigens, including, the
8-mers shown in Figure 2B: A (1-8) (SEQ. ID NO: 67), AB (3-10) (SEQ. ID NO: 69), AB (7-14) (SEQ
ID NO: 70), AB (17-24) (SEQ ID NO. 72), AB (21-28) (SEQ ID NO: 73) and AB (33-40) (SEQ ID NO.
74); the divalent linear peptides shown in Figure 5: AB (3-10) (7-14) (Construct No. 1), AB (3-10) (21-
28) (Construct No. 2), AB (1-8)(21-28) (Construct No. 5); and the multivalent branched MAPs shown in
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<400> 33 He Ay Leu Met Val Ay Gy Vval 1 5 <210> 34

<211> 8 <212> PRT <213> Artificial Sequence <220>
wo2@8a216y6t heti ¢ Pepti de <400> 34 Gy Leu Met REN/USH096/016481

Gy Val Val 1 5 <210> 35<211> 8 <212> PRT <213>

Artificial Sequence <220> <223> Synthetic Peptide

<400> 35 Leu Met Val Ay Gy Vval Val lie 1 5 <210> 36

Figure 65%(3—1%)(734?(%_05’&051‘3& 35, A$ Eﬂ-ﬁ)kﬁi-z%k/@%%ﬁa‘nfcvgy ﬁézgﬁ\%{fo) (21-28)

> Synthetic Peptide <400> 36
(ConstrugyNo- {e” Ala 1 5 <210> 37 <211> 18 <212> PRT <213>

AL B i fﬂhgs;;a hlaﬁelg?queS) \ﬁ%B G}ﬁxnﬁﬂe’a?wi&}gﬁg@teh&l éﬁe&tdaa@né formulated in
< > u r er r u
erleal G g SR iy o SRRy By o0t i were
collected £t vee BRIl ov@ig3caciiingdcfioc arell deSeqinehioe AR 2R ice BBy responses by

i ' <400> . - Ph '
ELISA. é%lg¥s%ﬁ{5\blg}bt§§%g‘gg%?ﬂ%> g\élﬁgaﬁg gu@é?, al%c'%xélf) a 5 Ie%ifg!l&nglt@‘gg
immunogggig ifpenke s 2P spezifigantilqdy titars werpdgiedtelde aftpp eingls dnjaltigns@ing further
boosted dBEhABsdghsne AR 1SR dn¥raily Ror ﬁ%%@ﬁuéa@es?&?sge@?thgpé%l@e?s WEL reached

<213> Artificial, Sequence
after the second or third immunization where geometric mean titers ranged from 25,000 to 500,000.

These results confirm the finding that the AP conjugates described herein are capable of eliciting an A

specific antibody response.

D. Adjuvant effect on immunogenicity of conjugate vaccines in rhesus monkeys

An additional study was conducted in non-human primates, i.e. rhesus monkeys, to
determine whether an AP peptide-OMPC conjugate and a saponin-based adjuvant, such as
ISCOMATRIX®, can provide an improved immune response. Applicants used an AP (1-18) peptide
conjugated to OMPC as the model antigen. Rhesus monkeys (Macaca mulatta) were maintained in
accordance with the institutional animal care protocols of Merck Research Laboratories and New Iberia
Research Center (The University of Louisiana at Lafayette, New Iberia, LA).

Five groups of monkeys, three per group, were given the following AP (1-18)-OMPC
conjugates: (1) 5 pg conjugate (based on peptide content) in alum, (2) 5 ug conjugate in alum + 100 pg
ISCOMATRIX®, (3) 5 ug conjugate in alum + 50 mg ISCOMATRIX®, (4), 30 g conjugate in alum,
(2) 30 ug conjugate in alum + 100 ug ISCOMATRIX®. The immunizations were carried out by
intramuscular injections in 0.5 ml aliquots at weeks 0, 8 and 24 using tuberculin syringes (Becton-

Dickinson, Franklin Lakes, NJ). Serum samples were collected at four week intervals starting from week

- 0 (pre-bleed) and the tested for antibody titers against AB40 by ELISA, performed as described in the

preceding example.

Interium analysis of this ongoing study demonstrated that at PD1 the monkeys receiving
5 mcg conjugate vaccine in alum failed to develop any detectable titers, while those receiving 30 pg
conjugate vaccine in alum developed low AP4q specific titers. All monkeys that received the alum plus
ISCOMATRIX® formulation developed significant antibody titers. At PD2, both doses of immunogen
in alum alone produced similar titer levels, whereas the cohorts receiving the alum plus ISCOMATRIX®
developed 10-fold higher antibody titers relative to the alum alone condition. The results of this study
confirmed that this AP peptide-OMPC conjugate is immunogenic in non-human primates. The data
further demonstrate that the efficacy of such a conjugate vaccine is significantly enhanced by a saponin-
based adjuvant such as ISCOMATRIX®.,

=20 -



10

15

20

25

30

35

<220> <223> Synthetic Peptide <400> 40 Qu Phe Arg H's
Asp Ser Ay Tyr 1 5 <210> 41 <211> 8 <212> PRT <213>
woedosfiziss@l Sequence <220> <223> Synt heti c PepkP@TES2006/016481
<400> 41 Phe Arg His Asp Ser Ay Tyr Gu 1 5 <210> 42
<211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptide <400> 42 Arg H's Asp Ser Gy
Tyr GI u Val 1 5 <210> 4XsVHe48 <212> PRT <213>
Sequ <220> <223> Synthetic Peptide
Immunordgyily iémpfasm%g%yc%w &Y Tyr Qu Val Hi s 1 5<210> 44

:g%%@ 8d % monRIBate %1:211' gﬁe L f s %Ia %«%éefg’l%%e fo E%pr@s lbeVe
(Example\3c) fplﬂ(yvm-g glmlun&aﬁmwlih &@et@ﬂ:@o@ug@@}j&rekﬂﬁfm (Qlilgmn AD, a study
was perfoﬁ‘ﬁéd' tf) 'e%h?alte {RE Hﬂﬁﬁ}fb?eac bty f ﬁ?&@naﬁ%ﬁ f15h 'a%m%@aoﬁlg Hﬁnunjrzed with an

Ser
AB (3- 10)@& m@u&%@z >FC{1’}F/?‘W€@<2 f@bwmaq aef%r@awe@@q g& Hisecoagmmgiblood was

collected FA@3xepPysahtheilel g@urB@ PlgiaBdrdiADQ theABI G g hiktho@lbgyVal Hi s

> <
Hs geact1v1¥y otjthe polyc Ocl)lal s%r7a wa2s evalua%ed on human AD brain sections (BioChain

Institute, Inc., Hayward, CA). Human brain sections were prepared by incubating at 60°C for thirty

minutes followed by two five minute xylene washes at room temperature. Sections were subsequently
immersed in 100% EtOH twice for five minute each followed by a five minute immersion in ddH2O.

Sections were immersed for three minutes in 99% formic acid followed by a brief wash in ddH70 and a

five minute immersion in phosphate buffered solution (PBS). Sections were then incubated with a
peroxidase blocker for ten minutes followed by a five minute PBS wash. Sections were blocked by a ten
minute exposure to 10% goat serum followed by a five minute wash with PBS. Sections were then
incubated with diluted guinea pig sera at 4° C overnight or for one hour at room temperature. Following
a five minute PBS wash, sections were incubated for ten minutes with diluted biotinylated goat anti-
guinea pig IgG or biotinylated horse anti-mouse antibody (1 drop in 5 ml PBS). Sections were washed
for five minutes in PBS and subsequently incubated with ABC solution (Vectorstain ABC kit; Vector
Laboratories, Inc.) for thirty minutes. Sections were washed with PBS for five minutes. Sections were
then stained with DAB (DakoCytomation) for five minutes and washed with dd H2O. Sections were then
counterstained in hematoxylin for thirty seconds and dehydrated in graded EtOH and Xylenes (70%
EtOH for five minutes, 80% EtOH for five minutes, 100% EtOH for five minutes and xylenes for five
minutes). Sections were then cover-slipped and evaluated by light microscopy.

The immunogenic response produced by the AB (3-10)-KLH conjugate produced an
antibody response that was directed against human AD brain tissue. As shown in Figure 4, this human
brain section has extensive AP deposition in a manner typical to that expected for human AD. While
pre-immunized guinea pig sera demonstrates a lack of immunoreactivity when exposed to this tissue,
positive immunoreactivity of sera from this same guinea pig is noted following two injections of the
AB (3-10)=-KLH construct. These data demonstrate that the immunogenicity found by ELISA, and
illustrated in Figure 3, contains a significant antibody response directed against human AP found in this
AD tissue. Thus, the results extend the unexpected finding of differential immunogenicity by some Af
fragments to further demonstrate that this response is directed in a manner consistent with therapeutic

application.
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<212> PRT <213> Artificial Sequence <220> <223>

Synthetic Peptide <400> 47 Tyr GQu Val Hs Hs Gn Lys
wWhew612656210> 48 <211> 8 <212> PRT <213> ArtiPCTUS1006/016481

Sequence <220> <223> Synthetic Pepti de<400> 48 G u Val

Hs Hs Gn Lys Leu Val 1 5 <210> 49 <211> 8 <212> PRT

<213> Artificial Sequence <220> <223> Synthetic

Pepti de <400> 49 H s HexXAMBPLHYyS Leu Val Phe Phe 1 5

<210> 50 <211> 11 < <213> Artificial Sequence
entificatigg nrgueenicdAg; F%?f%’ﬂé ?{T Y&PlPed> 50 Gu val His Hi s

gu. Val
<158 Berlippalnogit: Rl hkind a0 esT 390 0B hvenion
herein, theSpiiowieg FuzyPepinkde e @S pat A EHISpothassayGan be peedlag @ mgthod Rhassess T-

cell respori:> Q@to gp%rruﬁlfﬁl aﬁlgbnl Iég%g%ggg %18 s p%gékgs?ngé? célzejp?tspep RE identified by

the presenﬁre?ﬁq dgek spatrg thesprfpfecof pjwhiteymembiage; cagh spg méiﬁaéeSFﬁh%PrE%w ofaT-
cell that hids)Scrbt¥@interforoh @5t TIFNGy) frkdpondelto T ladttgdniile. fdthdrvgenic fragment).
e s S R DA SR g
Larsson eful.] QIR T67-347, 1999, and Mwau et al., AIDS Research and Human Retroviruses 18:
611-618, 2002. A recent review can be found in A.E. Kalyuzhny, Methods Mol Biol. 302: 15-31, 2005.
Applicants used peripheral blood monocytes (PBMCs) from rhesus macaques (New

Iberia Research Center, The University of Louisiana at Lafayette, New Iberia, LA) for response to the
peptides AP1-40 (American Peptide Co., Sunnyvale, CA) (amino acid sequence
DAEFRHDSGYEVHHQKLVFFAEDVG SNKGAIIGLMVGGVYV) (SEQ ID NO: 78) and AB1-20
(Synpep, Dublin, CA) (amino acid sequence DAEFRHDSG YEVHHQKLVFF) (SEQ ID NO: 79).
Purified monoclonal mouse anti-monkey IFN-y (clone MD-1, Cat No. CT 525,
U-CyTech biosciences, Utrecht, The Netherlands) was diluted in phosphate buffered saline (PBS) with
1% penicillin and streptomycin sulfate (GIBCO® Penicillin-Streptomycin, Cat. No. 15140-122,
Invitrogen,Carlsbad, CA), then added to 96-well HTS IP sterile plates (Cat. No. MSIPS4W 10, Millipore,
Billerica, MA), and incubated for greater than twelve hours at 4°C. Plates were washed and R10 [RPMI
medium 1640 (GIBCO® Cat. No. 11875-093), 10% Fetal bovine serum (HyClone SH30070.03, Logan,
UT), 0.1% 50 mM 2-Mercaptoethanol (GIBCO® Cat. No. 21985-023), 1% 1M HEPES Buffer (GIBCO®
15630-080), 1% 200mM L-glutamine (GIBCO® Cat. No. 25030-081), 1% 100mM MEM sodium
pyruvate solution (GIBCO® Cat. No. 11360-070), 1% penicillin-streptomycin solution (G]BCO® Cat.
No. 15140-122)] was added before incubation for at least two hours at 37°C. PBMCs were centrifuged
and re-suspended in R10. PBMCs were counted on a Z2 Coulter counter (Beckman Coulter, Fullerton,
CA). Each well of the aspirated plate received either 0.4ug of AP 1-40, AP 1-20, PHA
(phytohemagglutinin, Cat No. L-8902, Sigma, St. Louis, MO, positive control), or diluted DMSO
(Sigma, negative control); 400000 PBMCs were then added to each well. Plates were incubated for 18-
24 hours at 37°C in a humid CO; incubator. Plates were washed in PBS with 5% FBS and 0.005%
Tween; biotin-conjugated anti-monkey IFN-y polyclonal antibodies (U-CyTech biosciences, Utrecht, The
Netherlands) were diluted in the same media and added to each plate; plates were then incubated at 4°C
for 18-24 hours. Streptavidin-AP (Cat. No.13043E, BD PharMingen, Franklin Lakes, NJ) was diluted in
the same media and added to washed plates; plates were incubated at room temperature and in the dark
for two hours. Filtered 1-Step NBT/BCIP Substrate (Pierce, Rockford, IL, Cat. No. 34042) was added

and a further incubation at room temperature in the dark for ten minutes was performed. After washing,
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<211> 11 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptide <400> 54 Leu Val Phe Phe Al a
waweAspsé/al Lys Lys Lys 1 5 10 <210> 55 <211>P@r/ESW86/016481
PRT <213> Artificial Sequence <220> <223> Synthetic
Pepti de <400> 55 Leu Val Phe Phe Ala Gu Asp Val 1 5
<210> 56 <211> 11 <212> PRT <213> Artificial Sequence
plates wes2dDwed RPBY bSpret erigiinagea pith d CCN OO Db dFRespbls &/ithnaa&H Well were

s Lys Lys 1 5 10 <210> 57 <211> 8
a“t"ma“é??ﬁ"'ﬂ’kfﬂ%y CS%@“A? tificial Sequence <220><223>
Synt HetplicanPdppré eiablisted thatspoiormial; peliagppr MalionEBMGe(SFAA°
PBMCs) Lﬁ(ét ekcerd 58 119(? mast efc%gci]-f ol the ﬁgﬁtﬁﬁa Iﬁglltg%z%{ﬂeg gscdﬁgcjsmve result;

guence <220> <223> Synt het | c Pept
failing to\y%ﬁet l@tlg,thg@rcnggﬁ dg@ges @;ga}a\yeareg_u 1t Rbsguy snagguepwers vq_cggmated with
either a MiRE 2onsirict c&ﬂﬂr&?ngt%ﬂ i3E10y2a 28 PATHASIREE NS 2@P1gﬁt%%§? conJu ated to

omre oY B Fy 5B R ke pE i 1590 T0 MY Byl Al 2 Tsma 0

NO: 73) eo’,gij[.@ated\tq (DM]PC; &hclSega@roas a2 dﬁﬂfx’@the SyueinBiidinl regimen at monthly
intervals Po@ RibG fﬂﬂqgﬁtlgoth@ﬁﬁhésy ﬁgng gveﬂe@oxjd&? aga It e%é/r AL§P 46' & AP 1-20is
only 18 SF\é/ 10 ¥BMCS significantly below the 55 SFC/10° PBMCs criterion. Thus, all resulted in a
negative score, providing strong evidence that the vaccines did not elicit T-cell responses and, as such,

did not include a T-cell epitope.

EXAMPLE 6
Elevation of plasma AP

Rbesus macaque non-human primates (N=3) were immunized with 5 pg of the MAP AP
(3-10)/(21-28) conjugate (Construct No. 12, Figure 6A) or its monomeric constituent conjugate, A (3-
10) (SEQ ID NO: 69) and AP (21-28) (SEQ ID NO: 73) linked to OMPC as the carrier and formulated in
MAA plus 100 pg ISCOMATRIX . The rhesus primates received vaccinations every four weeks with
bleeds collected and analyzed four weeks following each injection. Anti-APy4g titers and total AB1.40
levels were determined.

Plasma ABj_40 levels were determined in these immunized animals using a 6E10/G210
ELISA. This assay measures AB1.4¢ using a sandwich ELISA comprising an N-terminal capture
antibody 6E10 (AP 1-8) (Signet Laboratories, Dedham, MA) and a C-terminal Af4( neo-epitope
antibody (G210) (The Genetics Company, Inc., Zurich, Switzerland) conjugated with alkaline
phosphatase. The antibody, 6E10, was coated onto plates at a concentration of Sug/ml. Diluted plasma
samples (1:3) were used at 50pl/well in triplicates. AB1_4q standards were prepared from 400 pM - 3pM
in 6E10 immuno-depleted rhesus plasma matrix. This assay has a signal-to-noise ratio of about 5-20.
The CDP-star alkaline phosphatase substrate was obtained from Applied Biosystems, Foster City, CA.
SuperBlock,® a pre-formulated blocking buffer, was obtained from Pierce Biotechnology, Rockford, I
(Cat#37515). Counts from individual samples, run in triplicate, were converted to actual analyte
concentrations using a third order spline fit to the standards. QC samples were run to evaluate plate to
plate variability of the signal.

As depicted in Figure 8A, the results of these analyses demonstrated a greater than 3-fold
increase in plasma AB,g at PD3 following immunization with the MAP Ap (3-10)/(21-28) construct

(Construct No.12, Figure 6A). This increase in plasma A4 was not observed in animals immunized
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Sequence <220> <223> Synthetic Peptide <400> 61 Ay
wob@owsdHH e Gy Leu Met Val Gu Gu Gu 1 5 1PRPUSH0E@16481
<211> 11 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptide <400> 62 lie lie Ay Leu Mt
Val dy Gy Lys Lys Lys 1 5 10 <210> 63 <211> 8 <212>
with the ENbneAd 3P cAiijligakd/ OMPIC vaeditedda 8rucid 2 @Eecﬁ?egﬁ? ish0hiBeioh Gsing either

29 -0 BRRBNG 15 AT A7) b0 siogleatlenlchr dppnily tover.

response a hmeag @8 >It Spnndiatle thaRbee idiferend @0rer6hd€Heyddneot tiltlewdslas
ygVal Val Lys Lys Lys 1 5 10 <210> 65 <211> 11
depmtedgm%‘g PRT <213> Artificial Sequence <220> <223>
Synt ketlpativigghesg data deponsege gt sopgicomiyctshyvevia bdvaatags jelative to

other 1mnﬂr@gdn%3cohéfﬁlcﬂs)6ﬁthjfes~'§ecl@o théit Qlﬁh%@o &iévale” lgs%laiﬂgﬁl-l%?elf Rihose skilled in
Artifici.al nce <220> <223>

the art w%\i%mplaaglgﬁ:d%a; tl'e%se&gc‘av ngnanqgﬁlélc ﬁﬁ%mﬁt% 1. %lﬁa a@g}ty ] eg,evate plasma

AB levelsThas n@l beel\/ﬁiowhﬂlpsloﬂosheﬁtﬁbnhylshelelﬁ aﬂcﬂwﬂ@otﬁﬂédl‘@’ﬁble iRtaen thhygrior art.

As such, @1‘8 %&ﬁlﬂ%ﬁgyﬁgﬁ%%ﬁs%ﬂg% %/ or, ‘ﬁalc%lgg g%fg 1 261%022,%8:;[ elevate
plasma Ag'foll@gflrggamgmaggtgm ;n]qqides a method for selectmg said 8-mers or MAPs for use in a
vaccine construct. As a result of the invention herein, those skilled in the art are now able to
characterize said vaccine constructs both quantitatively (i.e., immunogenicity) and qualitatively (i.e.,
nature of the polyclonal antibody response — ability to elevate plasma AB levels). It will be further
appreciated by those skilled in the art that the invention herein is not limited to 8-amino acid A
fragments, but is inclusive of any antigen capable of producing a polyclonal antibody response in the host

organism that is reactive to Af.
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<213> Artificial Sequence <220> <223> Synthetic
Pepti de <400> 67 Asp Ala Qu Phe Arg His Asp Ser 1 5
WO 2000121886 <211> 8 <212> PRT <213> Artificial Sequesmes/016481

<220> <223> Synthetic Peptide <400> 68 Ala Qu Phe Arg
Hs Asp Ser Gy 1 5 <210> 69 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Peptide

WHAT IS0 v G u Phe Arg His Asp Ser Ay Tyr 1 5 <210> 70
<211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptide <400> 70 Asp Ser Ay Tyr Gu
Val Hi.s Hispg2hiizceuticakédhipasiBorohabrisitRin k@ gdiid fridn®inbdf AR,

<22 23>. Synt hetic Pepti.d 400> 7 er )
lacking aéegellll_le%ﬁg c%p%) gfz'_llnégucw%n énrﬁmxle I§Sngsfdg&‘7§°r§ﬂf§t}@ ;lgi iozsgld AP
ffaz‘;ﬂﬂelﬂtPFzT <213> Artificial Sequence <220> <223> Synthetic
Peptlple <4Q0= 1 M3k B %;Ju id 3
<210> 73 <%%n>n¥“§’°é<e§ 12}>@PI5£I')@§ 1%51%@‘6 Sgﬁda’iﬂ}lgy G [ragment Is
capable o lspating phesma 40 lavelst i ¢ Pepti de <400> 73 Ala Gl u Asp Val
Gy Ser Asn Lys 1 5 <210> 74 <211> 8

3. A composition of claim 2 wherein said immunogenic fragment is selected from

the group consisting of a linear 8 amino acid peptide (8-mer) of A, a multivalent linear peptide

interspersed with at least one spacer and a multivalent branched multiple antigen peptide (MAP).

4. A pharmaceutical composition of claim 3 further comprising a carrier molecule
linked to said composition to form a conjugate, wherein the carrier promotes an immune response

comprising antibodies to the AP fragment.

5. A pharmaceutical composition of claim 4 wherein the carrier molecule is
selected from the group consisting of serum albumins, keyhole limpet hemocyanin, immunoglobulin

molecules and Neisseria meningitidies outer membrane protein complex (OMPC).
6. A pharmaceutical composition of claim 5 wherein the carrier molecule is OMPC.

7. A pharmaceutical composition of claim 4 further comprising a pharmaceutically

acceptable adjuvant.

8. A pharmaceutical composition of claim 7 wherein the phannaceuticélly

acceptable adjuvant is selected from the group of an aluminum hydroxide and a saponin-based adjuvant.

9. A pharmaceutical composition of claim 9 wherein the pharmaceutically

acceptable adjuvant is a saponin-based adjuvant.

10. A method for preventing or treating a disease associated with amyloid deposits
of A in the brain of a patient, comprising administering an effective dose of an immunogenic fragment
of AB, lacking a T-cell epitope, capable of inducing an immune response in the form of antibodies to said

Af fragment.
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<212> PRT <213> Artificial Sequence <220> <223>

Synthetic Peptide <400> 74 Gy Leu Met Val Gy Ay Val
wWy/2a00612556210> 75 <211> 18<212> PRT <213> ArtiPCTUS1006/016481

Sequence <220> <223> Synthetic Peptide <400> 75 du

Val Gu Phe Arg H's Asp Ser Gy Tyr Gu Val Hs Hs

Gn Lys 1 5 10 15 Leu Val <210> 76 <211> 10 <212> PRT

<2137 1Ar ti 4 jneinad of28GMe B SRR 1&%&%@6@@5 5 S capable of elevating
Peptide <400> 76 Gu Val G u Phe Ar p Ser dy

PlasmaAﬁ;}?V@ 5 10 <2105 77 <211> 8 <2125 PRT <213> Artificial
Sequence <220> <223> Synthetic Peptide <400> 77 A u
Val u Phe <210> 78 <211> 4
<2 1232PRT <§1A%€d %lr %lxﬁﬁg W regé‘taa Irpmno, ag21th§§ selected from the
group coiSysting of 4 ineRefdniteacidQPpridy G-Bah ofAAR, aGhuitiFleat Wegr pdpsdeAaterspersed
0 Leu Val
with at le§ﬁ on«%?\éce}— id gnﬁltlxg%ntgaﬁ tg'd%ugiepﬁ @S{ % rl]:g/gtué 9}%)& lie
lie 20 25 30 Gy Leu Met Val Gy Gy Vval Vval 35 40

<210%379 ¥Whditols crdhidz ﬁ%ﬁ%@ﬁnﬂﬁog i Ch hmer€id Hﬁl@:@% a carrier
<220> <223> eg%‘:atv%gtlc Pepti de <400> 79 Asp Ala d u, Phe

wolecule jp {pripya LONUE TPIORPICH s ITppge @Sﬂowgoraprgmfo
antibodied b the AfVapméthe Phe 2 O

14. A method of claim 13 wherein said carrier molecule is selected from the group
consisting of serum albumins, keyhole limpet hemocyanin, immunoglobulin molecules and Neisseria
meningitidies outer membrane protein complex (OMPC).

15. A method of claim 14 wherein the carrier molecule is OMPC.

16. A method of claim 13 wherein the conjugate is administered with a

pharmaceutically acceptable adjuvant.

17. A method of claim 14 wherein the pharmaceutically acceptable adjuvant is

selected from the group of an aluminum hydroxide and a saponin-based adjuvant.

18. A method of claim 179 wherein the pharmaceutically acceptable adjuvant is a

saponin-based adjuvant.
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