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ment of Alzheimer’s Disease. More particularly, the peptide immuncgen comprises a main fonctional/regulatory site, an N-terminal

- fragment of Amyloid B(AB) peptide linked to a helper T cell epitope (Th) having multiple class Il MHX binding motifs. The pep-

. tide immunogen elicit a site-directed immunne response against the main functional/regulatory site of the AB peptide and generate
antibodies, which are highly cross-reactive to the soluble AB, .4, peptide and the amyloid plaques formed in the brain of Alzheimer's
Disease patients. The antibodies elicited being cross reactive to the soluble ABy 4z peptide, promote fibril disaggregation and inhibit
fibrillar aggregation leading to immunoneutralization of the "soluble AB-derived toxins"; and being cross-reactive to the amyloid
plaques, accelerate the clearance of these plaques from the brain. Thus, the composition of the invention comprising the peptide
immunogen is useful for the prevention and treatment of Alzheimer’s Disease.
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[ 0001] The present invention relates to a conposi tion conprising a peptide

i mmunogen useful for the prevention and treatment of Al 3RgjNELh& 2Bbsease.

More particularly, the peptide inmunogen conprises a main

functi onal/regul atory site, an N-termnal fragnment of Anyloid (3 (An)

peptide | iy :;fg a helper T cell epitope (Th) having patich 8! ass Il

- IVHC bi ndi ng notifs. The peptide i nmunogen elicit a site-directed i mmune
response against the main functional/regulatory site of the A(3 peptide
and generate anti bodies, which are .highly cross-reactive to the sol uble
AOi -a2 peptide and the anyloid plaques fornmed in the brain of Al zheiner's

.Disease patients. The antibodies elicited being cross reactive to the
sol ubl e API -42 pepti de, iMNWROGENIC FERPTIDE GOMPGRIAIONN and i nhi bit
fibrillar aggregation FeritRg AREVENTIONAND TREATMHENN of the "sol uble
An-derived toxins"; and bei ngF ALZHEIMERS DVSEASE the anyl oi d pl aques,
accel erate the clearance of these plaques fromthe brain. Thus, the
conposition of the invention conprising the peptide i munogen is useful
for the prevention and treatﬁﬁtﬂJ@FWEWEﬁﬂ(ﬁ\lDi sease. BACKGROUND OF THE
| NVENTI ON [ 00021 Al zheimer's Disease (AD) is a chronic, neurodegenerative

di sorder  Ghgpact erJrﬁgﬁrel%g{\ﬂpllé?glﬁn%laféggﬁ'atcjo o§ﬁib|‘ni g%ﬁﬂﬁg ?%\éﬁflt?e behavor al

abnornmalithées?in a pati en e eventua epatlent
There are mmnegeh)aséfuﬁfot mecprevenmhlandmreamw@mtqf airheimer's Riseases Maied 17 to

26 mllion u h West ern
cul tures, pp#@"d‘ gdglﬁﬁeﬂptt'g? 'rﬁli‘grg?ée%f ésoé-'zl;ib rzseg%gg%ggl?ﬁéir%ﬁafﬁeg E)try S?x%{l CEPT(r),
aam alcet y![ mi‘ﬁmm?&@a}e”ﬁbf flbl_nybrd [haiﬁ)lpﬁptlde hﬂq&d?oemdmertmlimopqrt _

eceleratin erate o ecl i zhei nme atie ver.. it is
CTocti ve G Gvies mutisias! MG Blache roue. Thpenids Rimuadel fiktal, ' £,
the presenéntetdw%rc?ed |ﬁm'ilﬁ1éjf%fs 6HsTel st @RtrABin fudtiofairre m@tory bitssofthgast at i ng
di sease. -1 Novenber 200 2/ 096350 PCTI US02/ 10 0%%340

m croscopi&p B@M ang ggnegate 31'?8%‘?? mehigh afp pighhngfioas e
anyloi d pl “‘tz ﬁep A Snd fﬁ%w&l&g F@‘L in%PAI‘\ eI of@ﬁzﬁé?rﬁepébﬁ%%' C
& uro

hal | mar ks o I sease ary tangles consist of two 10 nm
wide fil apatiehss. t Miesamibodies wiidletamingtrhes reactietortbd spubiesApai peptidee| i cal

thggﬁgﬁ §,| aq%ﬁggg }bnl dusaggrerga%grrrgnd mhlbttq'fbnwhr aggregatlgmesé)cp in r%l ated tau. The
immunoneutralization of the “soluble Ap-derived toxins”; and being cross-reactive
to the amyloid plaques, accelerate the clearance of these plaques from the brain.
Thus, the composition of the invention comprising the peptide immunogen is
usefui for the prevention and treatment of Alzheimer's Disease.

BACKGROUND OF THE INVENTION

[0002] Alzheimer's Disease (AD) is a chronic, nedrodegenerative disorder
characterized by a loss of cognitive ability and severe behavoral abnormalities in a
patient leading to the eventual death of the patient. There are currently 2.5t0 4.0
million AD patients in the U.S. and 17 to 25 million worldwide. 1t is the fourth
leading cause of death in Western culfures, preceded only by heait disease,
cancer, and stroke. ARICEPT®, an acetylcholinesterase inhibitor has been
approved by the FDA for decelerating the rate of decline of Alzheimer patients.
However, it is effective only for a limited period of time and in some patients. Up

to the present there is no definitive treatment or cure for this devastating disease.
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of serine at anmino acid 262 of the tau protein represents a crucial step

leading to physiological dysfunction of tau. PHFs are »Nca580dr2hes and
are found in many of the abnormal dendritic and axonal processes, or

neurites that make up the periphery of senile anyloid plaques. The senile

anyl oi d plggygeusssgnsi st of disorgani zed neurophil filageRhs, i{fdzsfa‘” ar ea of
up to 150 p.min cross section with an extra-cellular core of anyloid

deposit. The cerebral anyloid plagues are wultrastructurally distinct from
PHFs and consist of 4-8 nmw de filaments that are not wound together in
pairs. The plaque core consists of aggregates of a. peptide, initially
referred to as A4, with a relative nolecular nmass (M of about 4,000

(Masters_ e | . oc Nat! Aca 0004] A
parti al Dr"?i aci d f"%%a'bce(ﬂ%%’pbc‘f < S*(s §' rﬂ&é%@d“%ﬁﬂ%f Zpt | Eie (o]r Apt
2), Eho},\@%f"r@%mwb'dl @?@jeﬁ}, vare ‘Henttﬂed m:r’Mbmuﬁdzrae:rpeoaelhe pa@ml@ui@d :CDE) om
cerebra ood vessels o tient | i s wn''s

syndr one hafrepesal the,digedign g elgfeb’{:‘ﬁ'@\m, dﬁ?@gs ﬂges's&g’fg“o ﬁ@é&' ‘H@SO 885- 890;
%22 1131%314@,5% tw.g@@%daun%péapcﬂ%tm:o‘rdﬁ@%ﬁ qumpdlmdltmmltﬁtagtmﬂs elated to AD
or a nunber of reasons. Fir | 0i.do ri mar
|i ght cha&PHFa). seaaier mmPMHE‘é{iﬂ%‘F‘Mw&#&’F‘BB’&%@g %$rxia§°burdgns g

strongly (¢QEfisd & %%tﬁid »63664f8he ﬁznucbr@feﬁlﬁfbpdefsﬁnwtmmm stSﬁ(t@mhhg/to anyl oi d
pl aque densi t};@pOSl tively correlates wth ntia sc res in AD.

Thirdly, phpsio u@égrﬁjvmqt@n of tau; H’é’"?a?'leu'BQ%CGQH@&PB%QE%%P'&EI 'H'r’"ﬁhﬁ ker in AD
and rel attﬁ%agéérgﬁag%(eﬁ%ﬁ% daé(oﬁgvﬁ?gées%wddr%mes\mﬂrrﬁaﬂetup:ﬁhﬂ precede NFT
formation Fourt hl

Y, nyI0|d05|s i's relattvely specific
to AD ancbem@hatyemf sghimaagiox Piﬂtfqﬁhl"ﬁ}‘e seie amyjaid plgapes §Q9sbat ons”  (Yankner

et al. L en to THOSHRNE Bro8¥ badtioARsitH n the -2
25 Novenb §°f§%§§e&/\%8'8rfﬁﬁg@gé’éﬁlﬁ%&%b&)2/ 102%?? st r'ﬁr?turgl anyl oi d precursor
prot ei n (APRtracslrIaravseoiamylyid depesit. ofhd ceriebiahpmybid glamasea™®t al ., Nature,
1991; 349: 704-706; 347) .

Not abl y, ldﬂasféﬁwa%w'a{m%ﬁf%‘ﬁ‘é'é% 'ﬁ\ﬁwﬁ qSt%q%E&%g%@%o S(t:sg*ihgﬁére Citron et
al ., Nat uxg, wd@%&gﬂ&ﬁ& 0 f2ir6.73he p[006@hre corkedT of dganepates ofta PQFN&*Bure 1987;
325: 733 7|:|))117tlail§;1 pedfeltreé teoeaso }\Qe \Lith a relative motecular mass (M) of about 4,000

{Masters et a1., Proc Natl Acad Sci USA, 1985, 82:4245-4249).

[0004] A paﬂiél amino acid sequence of A4, now renamed amyloid f3
peptide (oF AP1.42), shows that it is similar to the amyloid p protein isolated from
cerebral blood vessels of patients with Alzheimer's disease or Down's syndrome
(Glenner and Wong, Biochem Biophys Res Comm, 1984; 120:885-890; 122:1131-
1135).

[0005] ABj.42 has been hﬁpothesized to be related to AD for a number of
reasons. Firstly, in peripheral amyloidoses, e.g., primary light chain disease or
secondary AA amyloidosis, large amyloid burdens strongly correlate with tissue
and organ dysfunction. Secondly, amyloid plague density positively correlates
with premortem dementia scores in AD. Thirdly, AB142 deposition is the earliest
neuropathological marker in AD and related disorders such as Down's syndrome,
where it can precede NFT formation by 2-3 decades. Fourthly, B-amyloidosis is
relatively specific to AD and related disorders. Fifthly, AB1.42 is toxic to neurons

(Yankner et al., Science, 1980, 250:279-282). Lastly, missense mutations inthe
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groups (see 1987 status reports by Anderton, Nature, 1987; 325:658-659 and
Bar nes, Science, 1987, 235:846-847) independently clonegs \Nheerisneohy om
which A(3142 is derived. This gene, now known as the anyl oid precursor
protein (APP), encodes a protein of 695 am no-acid residues with a MV of

about 79, GPBesMRLsel S expressed in virtually all tissuegerlBgii603" € at
| east five spl fbg% ng variants of APP, four of which cont a]rn t(’ue 9?3-arry| oid

pepti de sequence. [00071 Four genes have been inplicated in famlial forns
of AD. Three of the genes, (3APP, presenilin 1, and presenilin 2, when
nut at ed, cause autosomal dom nant early forns of AD. The fourth gene,
Apol i poprotein E, has a naturally occurring polynorphic form ApoE4, that

represengﬁue{uﬁajaﬂ{ 18 PRlcLGof bidteih A8PRY gdrercautd eadicurdet piitaniiliadALL he di sease.
The concept that glterations I n severa?

di sti enes .can ad to a
chroni ¢ i(Boatecetcd, Hatumd9OAr 342 7~ A% Mitlen & ag%f‘i”%sge’lq"éﬁrg?ge, with the
resulting, aty fonkl dush niStidhicahe8d ragmatt Ap! hedvekpredddlionr esi due
pepti de ?‘n?‘%ﬁé%biﬁoogig%ﬁﬁn%q%%g LPslsu;;jgorted by a\g’ai I abl'bg@evi dence. The
evi dence (gitromngtla)., Magmstod2t 3BA:6tR6&dt s in each of these four genes
predi spose the AD phenotype by (1) enhancing t-he production and/or the

deposi ti APl 42 --PRRLI ) - de6reaTnNYanddiréd eance of ApoE4
fromtisgﬁgﬁ)%]Sel kol ?93873%{"@g@ﬁ"eﬁ?at%gé?wﬁ?wzg& e 00681 Fr om
avai | abl eyrdaps(sebt198pstausrephas bydededen datwra 199%5% 338RBEEP @nda0142

peptides can ingduce c cdysfURCE ' et fgnge of
presunabléa'inﬁ?' Y% E@?@%ﬁéﬁ??ﬁ?ﬂ?ﬁ@%@iﬁﬁ%@ﬁﬁ%ﬂ t(ﬁ)?id(’tlézgjte ?&gﬁ M%ury ( Thonas
elt al ., A@‘t“,grgsede_:ril@ﬂﬁTfhﬁijél'nlaﬁﬁeﬂrﬁ;ngeﬁlheeimgdbidzpf@elfﬂic_?f PIgtgin; (A :)81;—827?\5 |
alterations In intracel]ular calciumhonegst S ri te.al.., Proc Nat!
Acad Sci esmdes ggsoteingy. 695 AN PCIdLRFAUGH %‘gk%@g gﬁ%%ﬁgggor@ Ztg.?dl Bn

(Busci gl i g 6Lsdly in VW@PQI i85, Thele 3k Aownhes sAiR0G VABabR/BIEFE0 J

CT/ Us0211 3 14:879-888). Sufficient know ed(?e of sone of the principal

steps in foueobwhichicantainiba PeaMPadReREde SRAUERET-ged, even though the cascade
hypot hesis is hotly contested. [0009] Pharmnal ogi cal approaches of

| dentifyi fifho? y wu?g&!.e-sshwy teen ifBHtated lTarkilibl fonms of ABNGhremrofst ep of the

amvtord | theug;:en(cjas,(.: g;igg,dprelsesnil?nol\,/v ax\glplreseniﬁn 2, when mutated, cause autosomal
dominant eériy forms of AD. The fourth gene, Apolipoprotein E, has a naturally
oceurring polymorphic form, ApoE4, that represents a major genetic risk factor for
the development of the disease. The concept that alterations in several distinct
genes can lead to a chronic imbalance between Ap1.a2 production and its
clearance, with the resulting aggregation of first the 42-residue and then the 40-
residue peptide into cytotoxic plaques, is supported by available evidence. The
.evidence strongly suggests that defects in each of these four genes predispose
the AD phenotype by (1) enhancing the production and/or the deposition of ARz
peptides or (2) by decreasing the clearance of ApoE4 from tissue (Selkoe, J Biol

Chem, 1996; 271:18295-18298).

[eo08] From available data, it appears that aggregated butmot monomeric
AP142 peptides can induce cell dysfunction and death in vitro by a range of
presumably interrelated mechanisms. These include oxidative injury (Thomas et
al., Nature, 1996; 380:168-171; Behl ef al., Cell, 1994; 77:817-827), alterations in
intracellular calcium homeostasis (Arispe et al., Proc Natl Acad Sci USA, 1993,
90:567-571), and cytoskeleta! reorganization (Busciglio et al., Neuron, 1995;




under way. O particular interest are two approaches: attenpts to interfere

with the aggregation of Apl-42 peptides by decreasing bhg,s&ab&bhen of
AP142 peptides fromneuronal and filial cells or inhibit the toxicity that

t hese extracel lul ar aggregates produce on neurons and glial cells and

their pro third approach attenpts to control joal 1 zed
i nf | ammat oq'?;é/ﬁir?@g%@nse that appears to be triggered by ggg@%ﬁ?@% APl 2

(including mcroglial stinmulation, activation of the classical conplenent
cascade, cytokine release, and reactive astrocytosis) nmay prove to be of
benefit to Al zheimer patients. [0010] Aside fromthe above-nentioned

phar macol ogi cal approaches for AD intervention, i mmunol ogical

i nterventjp e |5 lohat ! Acad.

sci - 19061 28E A AR O B B R e g o showed 1 hat
t hree spedntifided casoadd bamémarged bedindsougti the caeepdedwapidesisds betli n  t he
N-term nal regi on of the human APl -42 peptide, bind in varying degrees to
pr ef or neoc‘?qt%’??é)‘s | eading to their disaggregation and inhibition of their
neurotoxic effect. The antibodies were also found to prevent the fornation
of fibril|c@09]A0142Phasohlogical appregiches ofidertifvieg sopll maleculgs Wil ed to prepare
a phage display.of an _epj - L iyni-stering the
phage di sﬁ?‘g‘g/g%'bglpqqeoodean%we?E%Bﬁfg{e%ﬁ@gi"ﬁﬁﬁgsg %E‘g"z’ﬁgﬁg’ﬁg’%" )

i ntraper i uaderaldyy Ofpaniadartintersst aiettwarpploadhess aftomplsdo intederepwiflit i de. I n

vitro testing with ra henochr onbcyt . - - 5 il dition of the
ani t sera Fragdiop r?éAﬁéf}rngﬁ? S(r;ii’oyt %ecg‘%%@m%gc#ﬂgﬁ gﬁ% 514 Sﬁe\'dzﬁé a

di lution ghmlnictréHil ada dRalwess ol iBRIbE fraoxitity tiabthepé extrecellulari | structure of
AP in vitro wth extensive deteriorati ﬂ” of fibril nor pgolbo y. However,
the adj uvaggregates pirduicerasy nqurRnsrandglial aplis apd el RIOCRSSESI &Y 'R Er eund' s

Adj uvant \é‘h?’%m ggé,aggr{glc%}.@ol e pbshlise AR smBaRtor) esspohee gret appearsj ect i on.
The adjuvahts used are entirely -4 25 Novenber 2005 42/ (¥.96354f

PCT/ US02/ 10b@siggamd hnagasegard Afewi(RCkiing faIcrogla é’HU@}g ,E'Of'h%C vl ¢ of

anti bodi e ner. at r ; | geelidi®clithsisyse of these
har sh adj Zh\fgﬁ?%s.'&f ggTﬁ%"%u%ég%cl?g%ﬁy&?ﬂ'%gﬁg?ﬁsgddéﬁé (Nat%'?e?t 19’69;

400: 173- 1#idy mhosverbe bhendfitou/eeameopraightsh APl - 42 peptide inhibits the
formati on of amyl oid plaques and the associated dystrophic neurites in a

rouse rmd%ﬂﬂﬁ AD.  HOMEY S thd YBotriehfoned pharmacological approaches for
AD intervention, immunological interventions have aiso been attempted. Soloman
et al. (Proc Natl Acad. Sci, 1996; 83:452-455; Proc Nati Aca. Sci, 1997; 94:4109-
4112) showed that three specific monoclonal antibodies, directed toward a site in
the N-terminal region of the human Api.42 peptide, bind in varying degrees to
preformed fibrils leading to their disaggregation and inhibition of their neurctoxic
effect. The antibodies were also found to prevent the formation of fibrillar AB42.
Solomon et at. (WO 01/18169) also attempted to prepare a phage display of an
epitope of the AB1.42 peptide and administering the phage displayed epitope or
peptide containing the epotope intraperitonially to mice to elicit antibodies to the
Api.42 peptide. In vitro testing with rat phenochromocytoma shqwed thata 1.5
dilution of the anitsera prevented the neurctoxicity of ABi.s2. The antiserum ata
dilution of 1:5 and 1:20 was alsa shown to disrupt the fibril structure of Ap in vitro
with extensive deterioration of fibril morphology. However, the adjuvant used was
for the first injection was Complete Freund's Adjuvant with the incomplete

Freund’s Adjuvant for the second injection. The adjuvants used are entirely
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| ow i mmunogenicity of the AR142 peptide, the nethod enpl oyed required
repeated admnistrations of the antigen with a harsh | esiNgRefBEM08
adjuvant to obtain the higher levels of anti- Al 3142 plaque anti bodi es
necessary to affect plaque formation. Morreover, it was cautioned that

i muni zat i @8 ¢9hdehsy(31-42 m ght induce nore accunul ati ogGfisebi@ed OXi C
anyloid itself (Araujo, DM & Cotman, CW Brain Res, 1992; 569, 141-145).

[ 0012] Despite these criticisnms, additional studies in transgenic AD mce
nodel s through simlar active immnization have tent credence to the

i mmunopr ophyl axi s and i nmunot her apeuti c approaches for AD. Janus et al.
(Nature, 2000; 408:979-982) described AP142 peptide i mrunization in a nouse

nodel for ,gg,tgg@tfo,rl%qﬁ%qnﬁﬁgam&éodemﬂéﬂéﬂ%ﬂﬁof&iﬁﬁb@ﬂléqgeﬁeramr\mﬁ et al.
(Nature, % 00; 408:982-985) descri bed A0142 geg@ll de vaccination to prevent

menor y | oo 10w te he effeciive desaite the[uss Pithasehacth eliBIMNE: for the effecti veness
of i nmune therapy carre from t he observation that peripheral adm nistration

Of ant i bOﬂjoa ler@ly, SEHENKE! anahatupg Ai009] 404 B7pePT)istiewsdduced
nyloid b en V\D 99/2 9447 Bard at _al 2000

di
6 916 919that m@@pmtzetlcmewm Aﬂazyeﬁ%%@b'bgéﬁ‘aﬁﬂqf'@%%g/? fi‘ﬁé@é"%ﬁ’&éﬁ"é‘l y
adm ni st e{l—%ﬁs%%i'ape%lddﬁfro%g?'ﬁgﬁ nBQﬁ"l ﬁ%s(@%del 5[.3@ Howe¥BE dl€ k9 the

(anti - API anti - 1. 42 were able to enter the central
nervous Rysienundgenicity of tre Afht:p b@l&ild@s theomeihiot emptiexndasquired eRERIEE]

cxan nod_ AT Eops obmeR0uag wih i BTk SbabRfe Stepp BRI R, 07 0

transgeni gigh@rF 1638isAIPBnl A, PRIGEe Antib@iledyecksphgttebéectgdaqueed growt h fact or
pronot er) or AD patient brain -5 tissue, antjbqdi es al nst '@3 eptl de

tri gger edformationl Mareewer|iswes caytioned hal dmewnizakion, wih @#'@@B@ F¢%redi at ed
phagocyt osi s_an T ppnstrat ed

t hat passfn\})éwi ngﬁlH%ﬁ%?gﬁgé an’?%@g f‘g‘g&g gféndgrbAhlgf gg%agtgtdlvdge}gand t he

AP1- 42 N- tRasnt 8@ 568gildhi4Educed t he extent of plaque deposition in a
nouse rmdel of AD; and that nonocl onal antibodies or polyclonal antibodies

elicited }t e-di PS%lfaeqh ?&Eﬁtf&%ﬁtsaéﬁdlﬂgﬁeﬂ st Th@fank§eniChB e

therapeutl ca evel s Despite the prom sing findings of
i munol oglmadels ﬂvwg)wmﬂwatlne mmnlzﬁwéha\fetiﬁn%@ed%ﬂc@é@é'ﬂ%e agai nst AD

suitable flr?l['nuno@op%yfa%@n’&sim%dn%ﬂ%rél}?e\ﬁtse Bproaches for AD. Janus et al.
(Nature, 2000; 408:979-982) described Af142 peplide immunization in a mouse
model for AD that reduced behavior impairment and plaques. Morgan et al.
(Nature, 2000, 408:982-985) described Af1.4z peptide vaccination to prevent

memory foss in the mouse maodel.

[0013] Direct support for the effectiveness of immune therapy came from
the observation that peripheral administration of antibodies, monoclonat or
polyclonal, against AB-peptide reduced amyloid burden (WO 99/27944; Bard et
al., Nature Medicine, 2000; 6:916-919). Despite relatively modest serum levels,
these passively administered antibodies, monoclonal 3D6 (anti~AB,_5)l and 10D5
{(anti-AB1.42) or polycional anti- Af.z, were able to enter the ceritral nervous
system. There, the antibodies bound to plagues and induced clearance of pre-
existing amyloid plaques. Bard et al., reported that when examined in an ex vivo
assay with brain sections of PDAPP mice (i.e., mice transgenic for an APP mini-
gene driven by a platelet-derived growth factor promoter) or AD patient brain
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(Chapman, Nature, 2000; 408:915-916). The principal hurdles reside in the
extensi ve work necessary to design and fornul ate an i MypagRRLECPIPOSi tion
that is uselful in humans before a practicable vaccine for AD can be
achieved. Sone of the issues that rely on experinental data for guidance

are: (1) 10 the specific target site for antibody y& obdzon Wi thin
the AR? (\2%@%2 > Sgt form should the i munogen be present eﬁggi?%% What ot her

sites need to be included before an inmunogen is achieved that will elicit
a therapeutic |evel of antibody? (4) Wiat is an effective vaccine delivery
system enploying a clinically acceptable adjuvant for humans?. [00151 A
maj or gap exi sts between what has been disclosed in the literature and

e PSR AGioa ) pdefiok Mt ARl GoiBPask i eorbaabesi te (1

rmnorrerl c soluble Apt-42 peptlde) and
how the gRegh fFlcQ—eﬁerit@r médtbt@dhmaguwtoseaadl sﬁbﬂequmll@@dcwdaﬁ*ﬂ%r vent i on.

In spite of some 5, 000 publicatiaqn t decade t he
anyl oi d cldiealydy dﬁﬂ?ﬁ?‘l‘?é%ﬁ’ thal pagRlyq ﬁ&ag@ﬁg‘t%)‘%’%é ﬁt% aﬁﬁ%“ e formin
whi ch AP q‘b%dé tﬁ'eRﬁu%%r&%slré@usﬁvameamermtrmspmqneaapwum At the
heart of R I'em “argued by Terry and col] eagues

correl atijpm :’aelnsmmodélldwm laad thatynasioglanebentibrdies a%'M?'eEa'aﬂ“h%‘ﬁE #%! ogi cal
dysfunctl e Ne f_ Al ructure Basis
! Péa‘{ FB ste- Ao t&%b élc(ﬂ'\e% ar@‘aﬂaeefef@ﬁﬁr%é efseat tRdtdpbitrafn

of its A% err zhei mer Di sease, pl87-206,

Li ppi ncotdeiadaht legss. and WI kins, 1999). . -6 25 Novenber 2005 WO 02/ 096350
PCTI US02/ 10293 [ 0016] In AD pat i ents, anyloid deposits often format a

distance (i the ishie Ble MGHIHY f f ithfHnBR8lcaliRterroh aimidel N

pat hol ogi errent ynaptic term nals. However, the | oss of
synapti c #eu8lfeaAb, a@acmmaagmngm byitakile for hampnsremainaa long way,gff

mani f est at | ons of th what i
froaid In@dsGLsidbOfthe then what is

the rol e Gfharman, fgaé '?’T?(fo@l 86%5 $<t9e6 et étiirwlﬁéh "Targeting small API-42
ol i goner sgxiehive Yot hesestaryao détsghendﬂomlajegeagmudemFQfﬁW%'tF?TEnds in
Neur osci ences, 2001; 24:219-22 S LS ba%SEhiedg.t he only
toxic for Hatrusesul ‘&M”}?@P%’&égeﬁ(ﬁraaﬁgﬁf?v %)ﬁrﬂh T ?S most rel evant to
AD. Snmal | gome of the issues that rely on experimental data for guidance are: (1)What is

the specific target site for antibody recognition within the AB? (2) In what form

should the immunogen be presented? (3) What other sites need to be included

before an immunogen is achieved that will elicit a therapeutic level of antibody?

(4) What is an effective vaccine delivery system employing a clinically acceptable

adjuvant for humans?.

{0015] A major gap exists between what has been disclosed in the literature
and what remains to be done. What is the suitable specific target site (i.e., the
polymerized APi42 plague or the monomeric soluble Afy.a2 peptide) and how the
specific site is to be engineered for immunotogical intervention. In spite of some
5,000 publications on Aps.42 over the past decade, the amyloid cascade
hypothesis is hotly debated and the issue: the form in which AB14_2_shou|d be used
for intervention remains contentious. At the heart of the p’rbblem, argued by Terry
and colleagues, is the weak correlation between fibritlar amyloid load and
measures of neurological dysfunction (The Neuropathology of Alzheimer Disease
and the Structure Basis of its Alterations, Ed. by Terry et al., Alzheimer Disease,
p187-2086, Lippincott Williams and Wilkins, 1999).
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ol igoners and protofibrils, also terned as A[ 3142 derived diffusible
ligands (ADDLs), may al so have potent toxic neurol ogi cabNaeéhidrbyof 0017]
An AD vaccine for successful inmunological intervention wll require an

I mmunogen designed to elicit site-directed high affinity antibodi es that
bind to tweose@asshe pl aques in the brain tissue to accelperaiseyiofd cl earance
of the plaque by the Gial cells, and i nmunoneutralize the sol uble
Al3-derived toxins. [0018] The problem of raising high affinity
site-directed anti bodi es against poorly i munogenic site-specific peptides

have been known for decades. | nmunol ogists and vacci nol ogi sts often resort
to the cl assical hapten [ peptide]- carrier protein conjugate approach as
denonst r | n WG,9%% gzt%{ig ahffloid h@podﬁ@wb@mmmta)cﬂusansefrenﬂheect ed

vacci ne st AD, Frenkel et "al. attenpted

r] [Qé g‘ Salggl%@?t API - 42
pl aques tsﬁte@lﬁghUl'DEIdRmagﬁhéT@é bﬁ&ﬁﬁ%f%‘@ﬁﬂ"&rﬂ’%'ﬁ’%‘&!ca ax 2000:
97: 11455- 1%%@ }gﬁ gﬂs/ HEWEDr, e I@Ef's?ﬁ'%ﬁ!cél@:ﬂ\lﬁals 6RaQiesTherigphoaches:

usi ng APISY e aggregate or étlde fra g Tci cfer protein
conj ugat @m(lmmdzngaw)mam&swgpn@ﬂﬁw%a’%éﬁpae te,wagley WiNSMAS) %lj‘ "EFRH
peptide" @as the a NARY “FeRjelfg sMall Agryd oi d
deposi t tﬁ en 5'3 'IS Oﬁe PPA% %‘radsr{(')ér%ngcﬁrFﬁﬁf ecti ve@eFogr; sexarﬁ%l e, after
the fourtdyg bm&wltﬁ@wmrbroﬁo shQizheimede disdaseptanpimagumB e Terms e pi tope >95% of

the anti bod| es in the es. Onl
Lol Nogmraecs peabeor Szl s B Al LS AT Gy Ik BRROCS O Y
peptide ((52%0%;15 &k pefha |notth\é&€é©hﬂ6xuaﬁ}€h1,|srﬁestZéleaﬂﬁmg\sDV\Errﬁll/ 18169). -7 25

November WD 02/ 096350 PCT/ US02/ 10293 %002%@1{1 gl ? rsome net hods
wer e des coligoeters andEpragoibrits alsanermag asodfiy danved ¢i'ieigigeTGsed t he

adm ni st r@mlﬁnsgg%a?g%ﬁ gg&Heﬂgg}& ddu ?(E]}B?:E‘é\ta'cﬁ\mys wi th pre-established AD

and t he | mmunogens to a pati ent under
conditions that generate a "beneficial" inmune raj ponse h‘ AD patient.
However, [POMEYi ew ¢ ADIBECITRIN sypraRsiuhisIMyMRIPGHC r"@eﬁ’ﬁf‘Bﬁ’"W dFfi¢%ncies in

the vaccine.des ggg‘ﬁndéjésgé{%%qg eh&?&?el recié?ﬂ%étl a#ﬁﬂntfaﬁﬁbdanésathat Bih@ ter obl em

lies in tfARTIHER arnmaceut | |y accCeptable and effe tlv% vacci ne
del i very #hssemite pmmeaﬂvmudn@ew@@@cmeta@ he clearance of the plaque

the Glial cells, and immunoneutralize the soluble Ap-derived toxins.

[0018] The problem of raising high affinity site-directed antibodies against
poorly immunogenic site-specific peptides have been known for decades.
Immunologists and vaccinologists often resort to the classical hapten [peptide}-
carrier protein conjugate approach as demonstrated in WO 99/27944. For the
develop'ment of a site-directed vaccine against AD, Frenkel et al. attempted
immunization against A4 plaques through "EFRH’-phage administration (Proc

Nali Acad. Sci 2000; 97:11455-11459, WO 01/18169) as mentioned above.

[0019] The approaches: using AP1.4z peplide aggregate or AB142 peptide
fragment-carrier protein conjugates (WO099/27944) and using filamentous phage
displaying “EFRH peptide” as the agents 1o induce immune responses against an
amyloid deposit in a patient, are cumbersome and ineffective. For example, after
the fourth immunization of 10"! phages displaying the EFRH epitope, >95% of the
antibodies in the guinea pig immune sera are against the phages. Only a small
population (<5%) of the antibodies is against the soluble APz peptide (Frenkel et

al., Vaccine 2001, 19:2615-2619; WO 01/18169).
-7-



or active fragnents of Apt-42 conjugated to a carrier nolecule such as
cholera toxin as the active vaccine conponent. See pagesfooémi¥p298527944.
Al t hough page 5 taught that a pharmaceutical conposition conprising the

i mrmunogen. should be free of Conplete Freund's Adjuvant [CFA], the only
exanpl es swowtmgssot he efficacy of the Al2 vaccine for theThmammant of AD
in transgenic mce enployed |arge doses of aggregated Ap42 peptide in CFA
Despite repetitive recital of preferred adjuvants that are to be used with
t he di scl osed i mmunogeni ¢ " agents to enhance the inmune response,
experinmental data showed that only the fornulations enploying CFAlICFA
provided a sufficiently high titer of anitbodies. See, page 25 of WO

99/ 27944. [omaopxarrplt_esslcum!bm‘sqmep)hgthfatstwe;reefeﬁscrdmﬂ)m(ﬁp Be6,54Dand® nst  AD was

S Goce. or DAt WM S hE A Fliseandf oL AT BRI ubt Pafiig T PE, O S
Freund' s Qi Yapitabifshéd Apad 0k A0RiASaticndt AR, o) darmm@k imyhumobengloea  boost er

doses of the sanme A312 peptide enulsified in Inconplete Freund ﬁ Adj uvant -
I n Exanpl patiext under dondiines thetgentials g hepplicali i B"’G‘i“?q eceppsedathRAalt s were
studi ed t Mrloogfb e RedlthatiREre@dr8lnhdfeA were used. with
t he purpo%%tyhgggg%ﬁgmg en AN1792 (i.e., aggregatﬁ human Ap42), the
| evel of defididswitissin ttue)vmnev@ﬂgﬂrm thered. st ati stical |y significant

| evel in conparison to mce that received the CFAI I CFA vacci nes. See,

Tabl e 9, y page f rieviris mgﬁa NQY 8 HRaFmZ&E 02/ 096350
PCTI US02/ ﬁ@%&ﬂ% 10025?%[&618 éh%\gsog&lvﬁere C Iﬁthl drg fra‘g:gérrdgnts wer e used

(human APhegidtatje pni géfiscliye vantm@darmeassmiesn ’_WQ fl%%sclw AB.2?) | each

fragnent was shee r carrier. In
a later dPé@?tli’?ﬁFA@,"ger{‘%%f '@f‘f"? 5%'}!@9&]?%& laon%TB%ﬁ'gl J(3,;%&5}{:%% ﬁggtcﬁég{r agnent s

coul d onl yodeas Haecty vBessd ¥emparisatinbeapagnd of WO 80/2084analthaughi bodi es
(Bard et at, Nature Medicine 2000; .The efficacy of these

fragment s pagmplguattdhatd Rhaeapcaichl Q?Hﬁ?é%f:’ﬂ @o%wggm%l? € OB heref ore, the

only i muRegeR b%ffﬁé@bftcb,ﬁ;ﬁetefﬁr@@ﬁdwdmaénttmem aggosigakadplbPshadingept i de in
CFAI I CFA. [ 0023] Up to the present, all of (e/%[ﬁtmm ne formJI ations shown

to be ef thaeffigackefhe Ha:PAFNEfordhe Fﬁ%‘"’%ﬁ?j‘ f e Chmunogens
targeting eﬁ%loyed large doses of aggregated AP, peptide in CFA. Despite repetitive

recital of preferred adjuvants that are to be used with the disclosed immunogenic
agents to enhance the immune response, experimental data showed that only the
formulations employing CFA/ICFA provided a sufficiently high titer of anitbodies.
See, page 25 of WO 99/27944. In example 1, the prophylactic efficacy of AB1.a2
against AD was demonstrated in PDAPP mice. However, the formulations
administered consist a dose of 100ug.per mouse of aggregated A, emulsified in
Complete F‘reund's Adjuvant [CFA] (p34 of WO 99!27944) followed by muitiple
booster doses of the same A4, peptide emulsified in Incomplete Freund's
Adjuvant. tn Example 1X, the immune responses in mice to different adjuvants
were studied. When the adjuvants: MPL, Alum, QS21, and CFAACFA were used
with the purportedly potent immunogen AN1792 (i.e., aggregated human A.2),
the level of antibodies to Ap..4 were reduced at a statistically significant level in
comparison to mice that received the CFA/ICFA vaccines. See, Table 9, and
pages 59-64 of WO 99/27944,



42 have thus far been prepared by conjugation of the various API-42
fragnments to sheep anti-nouse i nmunogl obul i n, conj ugat 29RNedmisenbhet i C
AP13. 28 via rn- mal ei m dobenzoyl - N- hydr oxysuccinim de ester to anti-CD3
anti body, or aggregated. Al-42 peptide al one. These i mrunogens, i.e., A042
pepti de alwoe2ms3soAPl - 42 peptide-carrier protein conjugatessiaweis

emul sified with conplete Freund's adjuvant for the first inmunization,

fol |l owed by subsequent boosts in inconplete Freund s adjuvant
(Johnson-Wod et al., Proc Natl Acad Sci USA, 1997; 94:1550- 1555; Seubert
et al., Nature, 1992; 359:325-327; Schenk et al., Nature, 1999; 400:
173-177; Janus et al., Nature 2000; 408:979-982; and Modrgan et al., Nature,
2000; 4090937- 985) in tmeeas@whubaﬂsﬂmmemids@agmtsiwemsgwmmuf\ﬁmot her s
using CFA Aas j.uvan I daretoo harsh for use
in hurransf"ap?g?ﬁjg AMPREC @P %a"@ 89’3"{5 ‘?38 ra\gg\gn}bﬁaﬁescrl bed in the
prior ar tco%[t@ate‘iﬂtbtshééﬁ ah@mouse lgmahmmleurﬁ ehradl |hralst¢nﬁ’aclpsuuéesp| te

stat enent s suggest t he potenti for the treat ment of

AD in vi diie osaﬁvéomrgxbpem t‘aﬁéeF’B@f&ﬁ é%%?“ kr»?waOt‘pr WRPYIBASSYE o1 obl em

sol ving v 1 BRI Bt A! Abtird WRARISTE: Lo addr ess
this key mri'o;dbr{%mﬂ q@s’ﬂkféve Al R [0025] ~ Anot her

di sadvanttagazeweh Theeeffieasyi of thesa fragmentsr gniiaateddrjshiger asti-mange > 42
a0gr egat Qgad Rot didlun’ NTREDR: HR\BHRPindGhdYCAThYwh TBe BifeARtE valsang! T 11 cUlt  to

characterize an to devélop effective quality control
pr ocedur eaggregated A srapaptide inCFAVCIpAocess. A further di sadvantage is that,
AP1-42 peptide or its fragnents are self nol ecul es when administered to

humans. T, or e, C{;ﬂm eni c in humans.
It is, th@??sﬂecesé}é’%x? p'%é e?'@%“gw gg‘ggﬂo?mg@g@%‘s \E}g%m ne

f or nul at i effectife emgibyiedi GRAVERA axthe radhuaahs}f’eptlﬁieﬁmm}md}gensgallgﬁbn@Aﬁhat
prom.scuous Th epi ent T eII hel p and

b |
may be corfiayed" ‘&ﬁ{aggﬁ%i"‘eﬁaim%@%?&’@%@?I"a”%lbﬁe%[{i 9'8 Bﬁs Vi de pot ent
| mTunogengne ?%r{tl-rqg&egiﬂﬁgurﬂfg%uﬁﬁL&Hﬁ:gﬁhérBoP@)ntheh@WﬂﬁﬂP@ﬁ mhimeric peptides

have been s to be useful” in elicifin responses - and resultant
anti body melsimitobenzayl-heudronyauroinmisie %t‘y’éﬁé‘ﬂl' 3 3ntppderage  popul ati on

expr essi ng, di v el G MG O30k AorRe SrheBE RIBROGHS, T4, A2 PeptidtSIBRE or
AP1.42 peptide-carrier protein conjugates, were emulsified with complete Freund's
adjuvant for the ﬁrét immunization, followed by subsequent boosts in incomplete
Freund's adjuvant (Johnson-Wood et al., Proc Natl Acad Sci USA, 1997, 84:1550-
1555: Seubert et al., Nafure, 1992; 359:325-327; Scherk et al.,, Nature, 1999,
400: 173-177; Janus et al., Nafure 2000; 408:979-982; and Morgan et al., Nature,
2000; 408:982-985). The formulations disclosed in WO 89/27944 or others using
CFA and ICFA as adjuvants causes lesions and are too harsh for use in humans.
Thus, none of the vaccine compositions for AD described in the prior art are

suitable for use in humans.

[0024] In summary, despite statements suggesting the potential of ABs.4»
peptide for the treatment of AD in view of the previous disclosures of Kiine (EP
526,511), no problem solving vaccine formulations were really offered in
WO99/27944 to address this key problem.




of pathogens, such as neasles virus F protein and hepatitis B virus surface
antigen, are known. Tables 1 and 2 lists many of the knoywopéamer200uUs Th
that have been shown to be effective in potentiating a short poorly

I mmunogeni ¢ peptide, the decapeptide hornmone LHRH (US 5, 759, 551, and
6’025’468hW0B9@%%% Potent Th epitopes range in size frog.approxiggately
15-40 amno acid residues in length, often share common structural
features, and may contain specific | andmark sequences. For exanple, a
common feature of a Th is that it contains arnphipathic helices,

al pha-helical structures with hydrophobic am no acid residues dom nating
one face of the helix and with charged and pol ar residues dom nating the

surroundi ng faces (Cease et, at, Pr | Vat |.. ,Acad. _Sej : ;84

4249- 425@90.925% epié‘?ﬂ%@ disadyeriAgs g?’(‘)‘ﬁbf?ﬁ%‘?Pr%‘d%%%ﬂ%ef%’é%‘ﬁ@? Plrlrjérgg/gam no acid
pat t er ns ,SUGlE. aSadhrEdHedis thRaARGRIMbREIIEs ard lghipwemiplex andare difficuitee
hydrophogl c residues, followed in turn by a ch {Yged O[I"prm‘?r rioSi due. This
pattern tolehamacterintand Risdifighht &F’W@!Wtﬁﬂeﬁt‘%‘lﬂf@ Qoo pOER Y EREL of t en obey
the 1, 4, 5 § I Lt 8HRIsARSt, ABS tidsof id | oned by
hydropholsri‘%rq’agglfa umenlsaggt tsﬁ'eaffgﬂﬁrrilééf%ibfy?hggr?d el gﬁfdlﬁqjggsji tions after the
char ged negintbits aSi setfendlbtulef whéresdministerad tahwsang. & hetsipgs¥8Y 3¢ common

hydr ophobi ¢, charged. and pol ar 1 .00 - r 021096350
PCT/ USCR /850 8nURqussic AL 50 -‘@F\”G@%’?@'%@g"%‘% S g?ﬁpnﬁlr}eégg%ﬁ\@ y within a
singl e Thy&RideaRickRaddceg@Ble wicciak formbldens Wrrdminisedion iFHUMR08) . Most, i f

not all, of the promscuous T cell epitopes fit at |east one of the
periodicities described above. The ' ARQERRD into the
desi gns dPORBkal i z8d KD &‘EF%WO%C%%J% i@teﬂlﬁtf%‘stﬁél( ”nﬁge‘é_‘g%nat orial Th

epi t opes_giibht T e8IPRAD ah® nidysbetemitinecdfitrc podslyrimnsinogenitl® edlites, 1ists of

vari abl e positions and preferred anmn Cl r | Th/BYenMHC- bi ndi ng
motifs (NBRIGPER tféPma!d?,p%HPW@?OQL%S?N%@%-%gS{?ﬁ@EE%er more, a method
for  prodycidgs cAmirRaieplided halle tees shown talbs abefskid dlicting ShiseIRANEPS al
library peptides ternmed structured s%rgt hgtrl C gniéngﬁ&“gléﬁeggé/ (Wang et al .,
VO 95/ 1199 respligrt antipggy responses in mos{ frempsis §f @ denscali GNEIRE e “with known
conbi nat opj,ahatiiGe R estinaiveres MHC hapletypég rPiomisouoas Thdrth degeiber at e
positions 1'n a conbinatorial Th si tl? :{md ég setltﬁ%vﬁu%séu%@é for the
degener at of athegensosydsas Jreasiesyiges RIS A0 "gPaYURR Y

antigen, are known. Tables 1 and 2 lists many of the known promiscuous Th that

have been shown to be effective in potentiating a short poorly immunogenic

peptide, the decapeptide hormone LHRH (US 5,759,551, and 6,025,468).

[0027] Potent Th epitopes range in size from approximately 15-40 amino
acid residues in length, often share common structural features, and may contain
specific landmark sequences. Fof example, a common feature of a Th is that it
contains amphipathic helices, alpha-helical structures with hydrophobic amino
acid residues dominating one face of the helix and with charged and polar
residues dominating the surrounding faces (Cease et al., Proc Nat! Acad Sci USA,
1087; 84: 4249-4253). Th epitopes frequently contain additional primary amino
acid patterns such as a Gly or charged residue followed by two to three
hydrophobic residues, followed in turn by a charged or polar residue. This pattern
defines what are cafled Rothbard sequences. Th epilopes often obey the 1, 4, 5,
8 rule, where a positively charged residue is followed by hydrophobic residues at
the fourth, fifth and eighth positions after the charged residue. Since al! of these

structures are composed of common hydrophobic, charged and polar amino
- . - 10 -




responsi veness of an artificial Th. See, Table 2, WD 99166957, and WD
95/11998. [00281 Wang at a!. (US 5,759, 551) suggested tagbwﬁgﬁ&&goos

i mmunostinul atory -elenents to render the self protein Anylin i munogenic.
Wang at a!. suggested the adm nistration of imrunogenic synthetic anylin
pepti des agovaseisnes for the treatnment of non-insulin depaReeibdi abet es
mellitus (NIDDM, an anyl oi dogenic di sease caused by over production of
Anylin (colum 19, lines 9-39, US 5,759,551). Anylinis a 37 amno acid
resi dues peptide hornone produced by the cells in the islets of Langerhans.
Overproduction of Anylin will result in the depositon of insoluble anyloid
| eadi ng to anyl oi dogeni c di sease in the pancreas. Simlar to the

over pr odughdORagmh siithicbansat RinfliaaEb@dly Githinlesiddit ThZpitepe (Rmhd'asl | lead
to the deposition of ins

h f AD
However ettaie#é?qnsvfrquQQédT%éa%@nd‘éO%dﬁﬂP‘c%&8%‘3%%&2’?1%\%%ﬁ Lgni ﬁe AP- 1- 42

pepti de. o\é)es it é:h@ééé br&i@b@fod@me@%@mm drvedTagse 1ahiks miay
Anyl i n32. or responds - 27. Anti | roduced, agai nst the Anylin

pepti de ile M@DIF@)@@@M@@I1‘1%d%fl§r®$%eal'f?%€?‘ﬁ9'€'eﬁbg'§§l [SIUiNg( 312 pepti des nor
accel er at goré&ﬁat% ISﬁfﬁQgF‘op% gwgchegict% ﬁ%&%@ﬁbﬁd&ﬂwbﬁﬁaﬂbm TR sitéew of the

st udi es by et a! whi ch showed that  the
sequence EEEREF vagiabld positions anﬂprafsfrm@mac'%e? F\eilabie barddse-mes02/ 10293

[00291 t@ Egr‘g/ﬁeés&gﬂoéécagf oL c&!?é" 19@?5?{5‘3 g?’PSQ&qﬂ}fﬂeﬁﬁ oD ainBihePeen that will

enable th ffinity antibodi es agai nst
the N tepmdnanhgfcumbunmaﬂl Tblrtae bekn diseloaed 4o q@gﬁnnai@ﬂ%ﬁbﬁﬂh%m'des

Cross- react|V|t tot enile h nts. The
ani t bodi e?"@'@ﬂ C[;Vrﬁh‘%'&la 9'%)'1' ﬁﬁ%@s N\%Tb%ga‘ge\gg 9%@ pﬂmsgem |l e

pl aques i theekKpPRE! Bdulte@aa(be&!lp@hed te)gemerwitea:nawo@oabtnaﬁm@wm-hqdm fromthe
brain, pronote fibri ation,, inhibij on, and
i munoneufModifs t?ﬁsf’@h‘ 'B‘fa’laﬁgg“‘gg?%eéatﬁﬁ Oa’trn%/'e ?‘%’b(ﬂ) hg(p"fa so'faegtg édrj med as
An-deri veg, gblkétuasilies for w@égsmem@ates] to JaB0Bediatge the randanfimeunebj ecti ve
of the present jnventioon tg a.v | VA1 cle that is
suitabl e fPORBINEREYOf \?é"t%ﬁcr'f“j %& FS%%W%P%&%M{“&/‘Z% treat nent of
Al zhei mer 'gg/qBigsgase.

[0028] | Wang ef al. (US 5,759,551) suggested the use of immunostimulatory
elements to render the self protein Amylin immunogenic. Wang ef al. suggested
the administration of immunogenic synthetic amylin peptides as vaccines for the
treatment of non-insulin dependent diabetes meliitus (NIDDM), an amyloidogenic
disease caused by overproduction of Amylin {column 19, fines 8-39, US
5,759,551). Amylin is a 37 amino acid residues peptide hormone produced by the
B cells in the islets of Langerhans. Overproduction of Amylin will result in the
depositon of insoluble amyloid leading to amylicidogenic disease in the pancreas.
Similar to ihe overproduction of Amylin, overproduction of the AB1.42 peptide will
tead to the deposition of insoluble amyloid in the brain of AD patients. However,
there is limited sequence homology between Amylin and the A, peptide. Only
a short stretch of amino acids residues, VGSN, of Amylinsz.ss corresponds 10 APz
7. Antibodies produced against the Amylin peptide is not expected to be cross
reactive to soluble A4z peptides nor accelerate the clearance of amyloid
plaques in the brain in view of the studies by Soloman et al. and Schenk ef al.,
which showed that the sequence EFRH is critical.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00311 _ Figures 1la, 1b, 1c, Id, 1e and

1f are photographs showi ng | munoperoxi dase stai ni ng obs sRke@berd®0si ONS
from2 AD brains, using Avidin- Biotinylated Antibody Conplex (ABC) nethod
with immune and prei mmune sera at 1:100 dilution under 10X magnification.
Fi gures | avoamepsi® show significant binding of anti bodirxmsezboth senile
pl agues and AR pl agues (both labelled as "P') on thioflavine S positive
bl ood vessels (labelled as MW). The anti bodies were generated in guinea
pi gs using ARLl_28-cK-MWF Thl-16 (SEQ I D NO 74) prepared in |SA51
water-in-oil enmulsion. Figures Ib and | e show the cross reactivity of

anti bodi es rai sed agai nst the sane peptide i munogen in CFAII CFA. Figures
1c and | {0829%w br df is the objeotef the invgninreiodevaleprsarimmynogsthatMilir es 2a, 2b,

2c, 2d, a : i i : NJi ng of serial
sections gﬂaﬂgtﬁé Q?'ﬁé}%@ﬁgmn@zlrﬁ%g%\r%rﬂ%ﬁ‘rém%eéﬁe%ééagg%ﬁﬁéﬁgom dilution and
under 40X teredmal funaibhalrsiteeif ther AB:.42 peptivg withchigih owse-resciivity tedthgsentdi es i n

gui nea pigs i Mmunized wt P.1.28-sK-WE Thl- 16 |.D NO: pr epar ed

T sash WaaspsimterirabatAd Baeafy oMt 97 pdih agtered by BHBTY Be Forhing a
patt ern ofapq Qs SeptidEizad tife 2dnileplaueiad egieril tofactbierat¢ diendiegandol5 Novenber
2005 pattern of AD pig brain sections using the sane, j munogen in CFAI | CFA

$

f or mul at | dmeseTriaquas from dhebreim piaots BHUHEFaaRe9a)on; PRLEMBEESs on the bl ood
vessel s ( hqur e e 296/ BNhe Fs AutsiE iApederkd tdimd" fal§@ct i on Wit h
prei mne%g’getﬁhgﬁ'd&sﬁ@m@a]@g%?;i n?ﬁg Fi%ure gg sﬁdws trlle lrger’ai n section
Wi t h hypenemmadhas Aprderigeddifiasibig ligandsouADBREE on. with AP 1-28 peptide al one
in CFAIICFA showing a surprisingly weak staining pattern despite the
strong r ity wi.th Al3 1. 28. ‘ THE

et o ROHY oo i s gL el PtsohlTh P U i0rR haite's,

i munogen dflivelyoiehickOthtabis lddatsaiforchaeandss vetavgpagoussr fos thegpropiylaxis kel per T
cell (Th), e itogerﬁﬁ | ected fromthe group consisting of SEQID Nos: 1 to
64; (ii) aFRMePEIAMETMErSDREAPSof A(31 42 peptide, SEQ I D NO 65,

consisting of from10 to 28 am no acid residues wherein each fragnent

conpri ses am no acid resBBUE DESCRI Tt or an
i mmunol ogi cally functional anal og of the N-term nal
[0031]  Figures 1a, 1b, 1c, 1d, 1e and Hf are photographs showing

immunoperoxidase staining of serial sections from 2 AD brains, using Avidin-
Bictinylated Antibody Complex (ABC) method with immune and preimmune sera

" at 1:100 dilution under 10X magnification. Figures 1a, and 1d show significant
binding of antibodies to both senile plagues and AB plaques (both labelled as "P")
on thioflavine S positive blood vessels {labelled as "BV"). The antibodies were
generated in guinea pigs using AB1.2e-eK-MVF Th1-16 (SEQ ID NO:74) prepared
in ISAS1 water-in-oil emulsion. Figures 1b and 1e show the cross reactivity of
antibodies raised against the same peptide immunogen in CFA/ICFA, Figures 1c

and 1f show brain sections using preimmune sera.

{0032] Figures 2a, 2b, 2c, 2d, and 2e are photographs showing
Immunoperoxidase staining of serial sections of AD brain with immune and
preimmune sera at 1:100 dilution and under 40X magnification. Figures 2a and
2d showed that the antibodies in guinea pigs immunized with AB 1.2s-eK-MVF Th1-
16 (SEQ ID NO:74) prepared in ISA51 water-in-oit emulsion strongiy stained the
plaques (P) forming a pattern of cores. Figure 2bis a photograph of the staining

-12-




fragment of A 31.42 peptide; and (iii) optionally a spacer consisting of at
| east an amino acid to separate the imunogeni c domai N35 NyveReHHogspect
of the present invention provides a peptide immunogen selected fromthe
group consisting of SEQID Nos: 70, 71, 72, 73, and 74. A third aspect of
the present invention provides the peptide inmunogen represented by one of
the following fornulae: (A" (Ntermnal fragnment of API-42 peptide)-(B)fl
(ThymX; or (A)n (Thym(B)o ( N-term naI fragment of Al31-42 peptide)-X
e e 0 42 2pRdrl o AERRRAA AT NS fhmBAGbrFnl GrAYCFA NI g 0r oup
sel ected f omthe p consi s I ng o an am no ,

N) - Lys, an%rmmatBhoTP@anﬁxsérdﬁmceﬂq)ré&EanIil;N@tﬁ§Daqu$@oﬁQlﬁ@blo@& an am no
aci d sequence that constitutes a helper T cell epitope, selected fromthe
group con¥essdlnP\of FGE@ Rga\@shotmgl@@hanﬁ@ guindanpin beaie israliw with anal og
thereof; (N _.term nal (rgng gf A(31, 42|o is, 10 tp aqﬁut 28 am no
acid resi dfE EHH‘ 5YA 08’5 N %’Blﬂgnf%'g%% 7 P %‘Esﬁﬁiﬁatﬁs‘% 8'A(31_42
pepti de an i 7 COOH or
a- CONH2 of th m no ac%?réﬁe o T%ﬂa tg)g'tw'?%‘s %pg&ﬂrd%nﬁh to about 4;
and o is fUﬂN[ﬂ}HﬁOsh(ﬁhﬂglb swpnsﬁag‘lpweahsmm@bammtdeepm fheedgttonignvent i on
provi des a conposition conprising a pepetide i munogen of the first aspect
and a phar FeassUity Wil AP 12ab¥ &M e adj uvant and/or carrier selected from
the group consisting of alum 1iposyn, saponl n, squal ene, L121, enul sigen
nmonophosphyryl lipid A : bnt ani de I SA51,

| SA35, | SA206 and | SA 7%%%— d28ht i nvention provi des

the use of a conposition of the fourth aspect, for the manufacture of a
nedi canent for- pr evérftrﬁtr@ﬁP@Pt @ﬁ@ﬁﬂ%“ﬁ\l“ﬂﬁ%‘i%mgfd@ﬁ§é@§é‘deA si xth aspect

Sspeet. "t ol hnoBRF Al PO Y 68 Splil? aRE i, SmeTRTRATL P et T 4ol ool "
Al131. 42 pepfh)dﬁ)ltbbébelbéte@rfﬂﬁﬁ tﬁeeg«%hg\e@nglem@bmt@|Bmoqunbleieﬁl)anqh -brain

ti ssue plaques fornmed therefrom An ‘enbodi nent provi des an
i Mmunogeni temmqitﬁagmeohotﬁﬁp@pspmbe mumm 65, payisisting of frpasb1 (etod?8 | nduci ng

ant i bodi es a?al nst the main
mino acid residues wherein each fragment comprises amino acid residue 1 of

the AB4.42 peptide or an immunologically functional analog of the N-terminal
fragment of AB1.42 peptide; and (iii) optionally a spacer consisting of at least an

amino acid to separate the immunogenic domains.

A second aspect of the present invention provides a peptide
immunogen selected from the group consisting of SEQ 1D Nos: 70, 71, 72, 73,
and 74.

A third aspect of the present invention provides the peptide

immunogen represented by one of the following formulae: (A)y(N-terminal

- fragment of AB1.s2 peptide)-(B)o-(Th)m=-X; or (A)x=-{Th)m=(B)e-( N-terminal fragment
of AB.4z peptide)-X; wherein each A is independently an amino acid; each B is a
linking group selected from the group consisting of an amino acid, gly-gly, {a, &-
N)-Lys, and Pro-Pro-Xaa-Pro-Xaa-Pro {SEQ ID NO:73); Th comprise an amino
acid sequence that constitutes a helper T cell epitope, selected from the group
consisting of SEQ ID Nos: 1-64 and an immune enhancing analog thereof; (N-

terminal fragment of AB+.4, peptide) is 10 to about 28 amino acid residues and
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functional /regul atory site of the AD peptide with high cross-reactivity

both to the soluble A[il_42 peptide and the plaques insthgvehBir005

Al zheiner's Disease (AD) patients. The inmunogeni ¢ conposition when

adm nistered to an AD patient or a person predisposed to ADis expected to
accelerate the clearance of anyloid plaques and i mmunoneutralization of
the soluble Al13 derived toxins in the brain to prevent and treat AD. In
particul ar, a peptide i mmunogen of disclosed conprise a Th epitope

sel ect ed fr\t\fﬁfﬁr%,in%agﬁ %gﬁnaﬁpéérﬁblii&% &Rﬁ%@%ﬂq%i%‘%&eﬂ%@%a d the

i mmunol ogi ¢ unct anal ogs Thereo short N-term nal

API - 42 Pe%hﬂﬂpfc@ﬁ:ﬁﬂ?ﬂlncﬁ@heﬂ%ha@gfthé}@bf; beis HNWE RN Dr SLCOBHIbf 49 to 28
am no acid residues conprising 14 25 Novenber 2005 EFRH of the A(3l-42

pepti de, SBE@ih®@abdidy n &5froror0 tarabiooh1@ioh dgyireral 1 i dhowt 4§ amhd is mealldg of t he
A01- 42 peptide {Rreagrrent. Preferably the ANL-42 peptide fragnent is

sel ect ed f rPORYE group SEQ ID NOS: 66-69 or a imunol ogically functional
anal ogs thereof. [00321 Anot her enbodi nent provides an i nmunogeni c

composition conprising, an a%ﬁ%‘%lﬁ?'t}%gﬂn%éér\txnf‘érﬁiﬁﬁ 'ré/\ﬁd@%@k!&hp%iti&n pepti de

conposition in a pharnmaceut y acceptabl e vaccine tornulation

conpri si ng camphiging \edpetitie iramundhén 6f thedirsteispdctdrna phanticeuticalignsi sti ng of
| i posyn, saponin, squal ene, L121, enul sigen nonophosphyryl liprd A (ML),
pol ysor bat @cgeptaidisztjuvephandipiearriesigacted Bogethe|gsazDeonaigling Sha as wel |
as the other efficaci.ous agdjuv and ., emul sifiers. 0 f.urt her
embod nent TRPS0r SAROHIT AR C12T rEhiisiegMBrPhrsmpl B AR ear ance of
anyt ol dpl aaiesaRlad TSP NANIGEALASAL PSR! IASTRI4HA 18A 703 deri ved
toxins in th rain to prevent and treat zhel ner sease In a manml, by
adm ni stering one or nore of the inmunogenic peptides to the mammual for a
time and under condi W fifttsaspett ofcthe predent invdoiion piotides theasaloffect ed agai nst

t he functional /regul at orfy site of the A131-42 peptide. A typical exanple of
a vacci ne campepiger af the faura peperd. febisdspnyfasiuteat? medicgmeM&mo | ag of the

peptide i ogen | vaccine formulated as a water in oil emulsion in a
phar maceut :Fgé;\ﬁ ngﬁ%(%E?%‘B]geﬁléhfim%ﬁtd;%ﬁa?br carrier. A typical nethod of
adm nistering the vaccine is to inject intranuscularly the vaccine
formulation at 0.5- 2 siRfirasPestoi A Present invention provides the use of a

composition of the fourth aspect, for the manufacture of a medicament for

producing antibodies to AB+.42 peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.

[0031] An embodiment provides an immunogenic composition comprising
synthetic peptides capable of inducing antibodies against the main
functional/regulatory site of the Af peptide with high cross-reactivity both to the
soluble AB;.4; peptide and the plaques in the brain of Alzheimer's Disease (AD)
patients. The immunogenic composition when administered to an AD patient or a
person predisposed to AD is expected to accelerate the clearance of amyloid
plaques and immunoneutralization of the soluble AR derived toxins in the brain to
prevent and treat AD. In particular, a peptide immunogen of disclosed comprise

“a Th epitope selected from the group consisting of SEQ ID NOS: 1-64 and the
immunologically functional analogs thereof linked to a short N-terminal AB4.4;
peptide fragment selected from the group consisting of 10 to 28 amino acid

residues comprising
14



| muni zati on schedule of 0 4, and 8 weeks intervals. [0034] Yet a further
enbodi nent provides an i mmunogeni c synthetic peptide o about
60 ami no acids consisting of a helper T cell (Th) eplt%%EBQPhbﬁgﬁﬁ?o an
N-term nal Al131.42 peptide fragnent selected fromthe group consisting of
10 to 28 amno acids wth each fragnent conprising amno acid residue 1 of
the AP, -42 14a 25 Novenber 2005 peptide. See SEQ ID NO 65 wherein D,
Aspartic acid, is designated as amno acid residue 1. Preferably the N

t erm nal Ammar the AR, dpdptidg) BEQ ID NG@5¢ ot ad irfimanvlogiballygunctipn3EQ | D NOs:
66- 69 or a peptide analog of N-term nal fragnmentof Al 31 42 pepti de.
Opt i onal |y 2nalre &b thechBng periisiesragmenk faetarably tre Abwa RERIET faamenlihs may be

coval ent] y P BrSAA, HryySup REE B BORTBR B A R iodoau RIRGRB et i vicy of

the pepti gﬁalbﬁgir@ﬂeéﬁ substantially preserved or that inmunoreactivity to
the NN termnal Al 3 peptide fragnent, soluble A31-42 peptide, and the

pl aques is generated. [0035] An inportant factor affecting i Mmunogenicity
of a synt hf10i32] pept i Asothéoembodimentgaronides andfredurRgenigeempositiomnogen is its
presentation tqQ the immune |4b 25 Novenber 20 5 WO 021096350 PCTI US02110293
system by §ORBIHRY apdnmusglopisglheifegiye agpupt ¢fa peplideGomnasfion| it as yppl i ed to

the pepti gﬁar‘rﬁgﬂépﬁ&eﬁﬂ #ﬁt@ﬁl@'vﬂ@cﬂ%f&ﬂid&ﬂﬁ%ﬂ@%ﬁg a‘hr%o?nﬂ%‘?\%F .

pepti de main e are extrinsic pepti de. Such

peptide | BRRFREESCBY rHR the g@umdnsaam@darp&yﬁoéappmnts(;fﬂmnbyuzﬁonbl nant
DNA expression. They may al so be nore sinp nd | ess expensively supplied

as a synt EWIWWOHMQSDWMUW&MMM|m|ml‘ba1983a¢l§@ﬂ WemptasideB cel | site

pepti dos | B, R SRR aRa 19 81 3R Bl pF e SRRIARRGBLR aaliart pd ' >

nol ecul es, @9 Sfigition to antibody binding sites (Babbitt et al., Nature,
1985; 317: -8 5 and thus stimulate a tightly site-specific antibody
response to the target anti body binding site.

[0033] A further embodiment provides a method for the induction of

accelerated clearance of amyloid plaques and immunoneutralization of the soluble
AB- derived toxins in the brain to prevent and treat Alzheimer Disease in a
mammal by administering one or more of the immunogenic peptides to the
mammal fo.r a time and under conditions sufficient to induce antibodies directed
against the functional/regulatory site of the AR peptide. A typical example of a
vaccine disclosed is a peptide composition comprising 5-1000 pg of the peptide
immunogen in a vaccine formulated as a water in oil emulsion in a pharmaceutical
acceptable adjuvant and/or carrier. A typical method of administering the vaccine
is to inject intramuscularly the vaccine formulation at 0.5-2mL per dose on an

immunization schedule of 0, 4, and 8 weeks intervais.

[0034] Yet a further embodiment provides an immunogenic synthetic
peptide of about 30 to about 60 amino acids consisting of a helper T cell (Th)
epitope, linked to an N-terminal AB1.42 peptide fragment selected from the
group consisting of 10 to 28 amino acids with each fragment comprising amino

acid residue 1 of the ABy4
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Previously such Th was supplied for workabl e A01-42 peptide i munogens by
Th intrinsic to aggregated full length Ap peptide (VW>99%ﬁ©8ﬁ%&jm%
1999127944; Janus et al., 2000, Morgan et al., 2000) and can be supplied
by carrier protein. A wholly synthetic peptide inmunogen enjoys the
foll ow ng advant ages over Apt-42 peptide aggregates, carrier conjugates
and reconbi nant pol ypeptides in that the product is chemcally defined for
easy quality control. The synthetic peptide immunogen is stable. No

el abor at e douial IARRY 49 RRS) AMAGENY ALBRRRIE s TBIYAGH Uelpd act 111y s

needed. Th nine response 1S sité-specrric and e AO target

and not t hexckbiekidee 1. Phéfera N tehlital ABS RYRpade FHgMentis seRicteRIfréim
suppressi on are avoi ded. [0036] I munogenicity of synthetic N-term nal

f unct i onal {kg geougi SEQ B INGE 66sEH 0T al peptidammiemet Ndernbraldragmentafdifay (1)
conmbining N-teryinal Apt 2 peptid fragnent with sel ected foreign

promi scuoug? REPUSE @E“‘?%"\Xh?'%ﬂpoﬁfé‘? HRGES 1o separaje t F‘Jpﬁ'ﬂ?%ﬁ“caﬁ’%“%%ponsi ve;
and (2) conhipy i TR i 1.0l LS, enl ar ged
t hr ough coﬁéwng%@rc@gﬁab eén%% an%a?%&g%%ﬁeﬁggg%&dﬁ @y %@éc{eﬁsebz\%ari abl e

I Mmune r espevERARS Pirdd if B§Rd&aRblided thet GRRer the HmaihbRactii§bitle |t has
been found that peptides conposition of the present invention are

ef fective ipeptide haptan insubstantialy graserved afthatinmuusgreastivigaioribe N-he main - 15

25 Novenber, 2Q0 02/096350 PCT/ US02110293 . functjpnal/regul atory site of
the Ap pepﬁ?r%?aﬁ\?{bﬂeéwzf@”é%{&?qm? 1Jﬁ?<?elpH%e’§6’ldJEFé"aqH§g-'s42 and the

pl agues i nﬁﬁaﬁ@ral?é@i ns of AD patients. Based on the inmunogenicity data
obt ai ned i W guinea pigs and baboons, and the data obtained fromthe

i mrunoper oxi dase staining of the anyloid plaques present in human AD brain
secti ons byoa3d% spi ciah imporarihacte afecthigdinnohogehicity obX patthetit pdidet he
peptide inmmunogens of the Pr esent_invention formul ated appropriately are
ef fective ifor amiiriamainal ABsisgiragmpat inpawnPoenas its presgatetion i Hiedeune baboons
are particularly significant in that this is a species whose inmune
response closely resenble those of humans. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON :
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[0038] This invention is directed to a novel peptide conposition for the

generation of high titer polyclonal antibodies wth speékNeihderbotist he
main functionallregulatory site of the AP peptide, with cross-reactivities
to the soluble Apl.42 and the plaques in the brain of Al zhei ner D sease
(AD) pati apggaeddze anti bodi es generated by the peptidepepiRepbisson are
highly site-specific and bind to the A peptides and to anyloids plaques in
the brain. Thus, the present invention provides. an effective nethod for .
accelerating the clearance of anyloid plaques and inmunoneutralization of
soluble AP derived toxins in the brains for the prevention and treatnent
of AD. [0039] N-termnal Apl42 peptide fragnents selected fromthe group

consi sti ngy@émiy 1 Reid8r &M dplopss (h) WhecreTmisancs réliabiyrapipiiedtoptheses EFRH of
the A0142 peptide (SEQ ID NO 61’?1)’ .are shoréA | i near eﬁéi des, whi ch, by
t hensel vegeptide immynasembyderetanct” srilorenBlarenel #5CPa3ES IR PEPWfent s can be

| Muno-  pahRAT AbREnPhatARExEMsicB i ia@attf-\g pRp&dd. " Sfdh epidei n, for exanpl e,
keyhol e |linpet henocyanin (KLH) or by fusion to a carrier R|O| ypepti de
t hr ough r éomabogenstmanbe peodvced 8t bibrid sty replides &y reasepkinant BNB sur f ace

antigen. Th lLCl f ARG dHA8ES) expRhEivEIl sBhRieRidy'a Vaccines is

that a majeésregg];)b’l gﬁgg%agnﬁ'%%?‘é’ﬁ@s‘g@ﬁedﬁgt e%)%% nlon? fsyE@t i ona? ant i bodi es

di rect ed agathatit péfteledamunegepconpiising thedargst heptemBeaell 206 Sondd2/ 096350

PCT/ US02! 10293 [ O The i nmu ns of.th resent [ .aveni,t whol |y

oyt ht | ¢ PopUR PRfL TR GaLRESLaprmerrs ey Sistiord SHPLBRRER sPidlor 1

p?ptide 0fwiﬂadeetl;SérziSc?!ﬁ@b.@;ﬂo@fér@&h%tabs HAMHIC hricigrubes, Hcmmitidrstbng ElFRH om(‘j ]'Ehe

A(31-42 peptide coval ent Lhke 0, proni scuaL it opes. sel ecte rom

the group @Hh@%@*ﬂﬁ@géﬁe%{%bm éﬁ&&aﬁup%g%i.w@g}ﬁﬂﬁ 5 'é"%?s‘etahe

i nvent i on Rhinrkite- SRR £ABEEY RRpBHsStottife tasg ehfibadyanndihgdites which bind to

the Apl-427peptide and its aggregates and are Ccross reactiveb L.th anyl oi d

pl aques i rPrevieusly aveh To wesspalediter warkalp &iPanaRPPUEE FRIYRLEEN Pl oi d

pl aques_and| \egifdeh dh8e PRICUGY/GodiF: O i1980/2704Ki NS i n the

brain. Thﬂ@f’hmﬁlg%hé%gr{&@% @ﬁ(ﬁ{)‘? ep'tsﬁe%t invention is useful in

prevent i nglaang et als@000gMARan @@l 12000hendeapbe sTprlied byegiriespegteinTh) usef ul

'n the i nvﬁ#&ll&%@n&%{{g Hegtlede immunogen enjoys the following advantages over A2
peptide aggregates, carrier conjugales and recombinant polypeptides in that the
product is chemically defined for easy quality control. The synthetic peptide
immunogen is stable. No elaborate downstream processing nor an elaborate
manufactusing facility is needed. The immune response is site-specific and
focused on the AP target and not the carrier. Thus, undesirable responses such

as epitopic suppression are avoided.

[0036] " Immunogenicity of synthetic N-terminal functional-site directed Ap
peptide immunogens can be optimized by (1) combining N-terminal ABs42 peptide
fragment with selected foreign promiscuous Th sites to which the majority of a
population are responsive; and (2) combining A peptide fragment with Th whose
repertoire is enlarged through cbmbinatoria! chemistry, and thereby
accommodate to the variable immune responsiveness of a genetically diverse

population.

[0037] It has been found that peptides composition of the present invention

are effective in stimulating the production of antibodies against the main
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multiple class 11 MHC binding notifs. Specific exanples of Th covalently
linked to an N-term nal APl.42 peptide fragnment are pr@yﬁg@gﬁbe'[lig gesults
of anti-sera from animals immunized with the inmunogen pepti des o? t he
present invention denonstrate that potent site-directed A3 peptide
reactive apbbhReisss are generated, in a genetically di 45201098

popul ation. [0042] Generally, the synthetic i munogenic peptide of the
present invention are approximtely 20 to 100 ami no acids |ong and
conprise: (i) a helper T cell (Th) epitope selected fromthe group
consisting of SEQID Nos: | to 64; (ii) an N-term nal fragnment of A3142
peptide fromabout 10 to about 28 am no acid residues wherein each
fragnment conpri ses RH. of i L e e\l th | honal ly a
spacer cJH@&E’t”?ﬁ@%F@W Sltée)gfstﬁqggxr?% %#hén% vﬁ@ﬁ%ﬂrbt&gpeag{ggtéérsé? gaet ﬁg&t%lfnm nogeni c
domai ns. 4904 3hd Biechlagady i thé brirls df ADWpatients riapedion thé inmenegeniclly pept i de i s
sel ected fromthe group consisting of SE%Ig NC%.GG-@Q nd an

i mrunol oglatalobtaired iB@uinga pigsiandaboele g e ga% QRIS 698 PCTI US02/ 10293
anal og t b S tHeSarsAvia pRituky pRdseactinadinizm AD bt the N or
C term rr}}tjf{sn(?o cpﬁ%&é@%}gﬂ&ﬁﬁ@%ﬁﬁ% r:‘;:?ﬁérf_rag_m;:ntp of ﬁ\Pé42 eptjde optionally
with a sgetiens by the spiciigingnyne seryoplpined, tirexpestedd a*ithﬁ‘?rﬂgl?}tj’én of this

i nvention j r ‘ | e vt BradfRectiveSh’ - (N-t er mi nal
f ragment 'B#rﬁ%@%é‘gg’zgif’%&%’k‘%ﬁﬁ%’hﬁﬁ%?gd_ Ad)%'s'}( Th) m ( B) o-é N-term nal
fragment dmagS 11 tode naded the! thardatapbtangd fin Rabeons FRpeME¥AYY v an ani no
acid; each B.is .,a Linki. : sRasist i ng of an
ami no aci d9NGFILeR b“,a‘ﬁ\?%é? W&?%ﬁggmﬁﬁ‘é’kﬁg&&ﬁiﬁ? oIS (SEQ ID NO 73):
Each Th ctwsgeiosBumansim no aci d sequence that constitutes a hel per

DETAILED DESCRIPTION OF THE INVENTION

[0038] This invention is directed to a novel peptide composition for the
generation of high titer poiycional antibodies with specificity for the main
functionaliregulatory site of the Af peptide, with cross-reactivities to the soluble
AB1.42 and the plaques in the brain of Alzheimer Disease (AD) patients. The
antibodies generated by the peptide composition are highly site-specific and bind
to the Ap peptides and to amyloids plagues in the brain. Thus, the present
invention provides an effective method for accelerating the clearance of amyloid

plaques and immunoneutralization of soluble AP derived toxins in the brains for

the prevention and treatment of AD.

[0039] N-terminal AB1.42 peptide fragments selected from the group
consisting of 10 to 28 amino acids wherein ea_ch fragment comprises EFRH of the
AP 142 peptide (SEQ 1D NO:65), are short linear peptides which, by themselves are
non-immunogenic. The short A4z peptide fragments can be immuno-
potentiated by chemical coupling to a carrier protein, for example, keyhole limpet
hemocyanin (KLH) or by fusion to a carrier polypeptide through recombinant DNA
expression, for example, hepatitis B surface antigen. The deficiency of such

“Ap peptide(s)-carrier protein” vaccines is that a major portion of antibodies

generated are non-functional antibodies directed against the carrier protein.

-16 -




T cell epitope, or an i mune enhanci ng anal og or segnent thereof;

(N-termnal fragment of API-42 peptide) is a synthetic Q@gtog,gﬁbg}zgggl
target site antigen and is a fragment of about 10 to about 28 amino acid
resi dues wherein each fragnment conprises EFRH of the AR1-42 peptide or an
i mmunol ogi @H@éﬁ{synctl onal analog thereof; X is an a- CON.g §ozﬂ02§g\|H2 of an
am no aci nits fromO to about 10; mis froml to abolt 4; and IS
fromoO to about 10. [ 0044] The peptide i nmunogen of the present |nvent| on
conprises from about 20 to about 100 am no acid residues, preferably from
about 25 to about 60 am no acid residues. Preferably, the (N-term nal
fragment of AR142 peptide) is -18 25 Novenber 2005 PCT/US02110293 sel ected

from the. @oalp ,conrpbrRbe g hPpheen fibarttn RchuRbs/ Srgiahy e T

epitope | cte group BonsI'sti n I'D°NGs: 1, 3, 4, 5, 6,
7, 8, 9, p@ftidedfrdthogdiis ammmgﬁu-témmmrfefgembo%&mcmeptmepf19&@1 28=1 or 2.

0045) Wh A d t | 1
O e i T s coghS R I PONE R R .
| ncl ude, PﬁﬂedﬁB&)a@mscuédsnTﬂ 8itdp8s sE!eHeH)fﬁirrﬂfhe g‘r&:paécﬁi%!slﬁﬁg oDSEQLINI ne,

nor | euci ne, nor hydr oxyprol i ne, %:ﬁl ? fﬁutyrl c acid,
honoser i nOsciltto B8 iThe immenpeRns ofae 'nNaff'tt‘R"a‘?"PVhed?fe TR M no aci ds

i ncl ude a';g%&eamﬂ:[o@te@'mc GRE T HEIAIR.., PERAEIENA iRlgregatiedraidg, gl utani c

acid, glu cl ne |st|d|ne i sol euci ne, |eucine, lysine,
et hi oni nerosahewivalvmm anayloig ptdguas jn ertiraip to DmV@iQrinn%GCGtetf%lQ@ ophan, tyrosine

and valine. when m.i ater _t am no
i ds, 1 neparanerp Amini® BERLT Al P ERTisBRf ot oPhe SBLBIAL B fie ST T
(A" may kfGhdiRQha briRatRis, e ghmurfdgenGfthe meﬁédtywen[uﬂﬂﬁaisetal is a spacer
and is an amno acid which can be naturally occurring or the non-naturally

occurring P&@H%“ﬂé‘ﬂﬁé’%@“% cri bed above. Each B is independently the sane
or different. The am no acids of B can also provide a spacer, e.g.,

Ay-Gy, Fob¥y. Or ThshepebELekepitdpbs (Pt indbs inkent coperisend  t he
N-term nalm&trn&g rcr;‘?ansts |lol{nHé0b]Inc? ng rr%tt deSp(ecm% exar%%@s oPTN%%Vglgntﬁgl nk24 t&"

an N-termina! AB.s2 peptide fragment are provided. The results of anti-sera from

animals immunized with the immunogen peptides of the present invention
demonstrate that potent site-directed Ap peptide reactive antibodies are

generated, in a genetically diverse host population.

[c042) Generally, the synthetic immunogenic peptide of the present

“invention are approximately 20 to 100 amino acids long and comprise:

)] a helper T cell (Th) epitope selected from the group
consisting of SEQ |D Nos: 110 64;

(i)  an N-terminal fragment of AB.... peptide from about 10 to
about 28 amino acid residues wherein each fragment comprises

EFRH of the AP, peptide; and

(i) optionally a spacer consisting of at least an amino acid to

separate the immunogenic domains.

[0043] Preferably, the N terminal fragment of the AP, peptide is selected

from the group consisting of SEQ D NOS: 66-69 and an lmmunologlcaliy effective
-17 - '




i mmunol ogi cally functional analog thereof. In addition by physically
separating the Th epitope.frcmthe B cell epitope, i.e: t 1 nal
fragnents of API-42 peptide or its inmunologically funczz%ll\]tgggrp el{r%gpgng, t he
Gy-A@y or E-Lys spacer can disrupt any artifactual secondary structures
created byYwbiSodspyni Ng of the Th epitope with an NtergRak OI/LﬁQ”E”t of
AP, -42 peptide or its inmunologically functional anal og a‘ncf t her eby
elimnate interference between the Th and/or B cell responses. The am no
acids of B can also forma spacer which acts as a flexible hinge that
enhances separation of the Th and the N-term nal fragnents of Aj 1 2
peptide. Exanples of sequences encoding flexible hinges are found in the
i mmunogl obaddley theezofy ThaThpeblidegis coegieotly. atficbgd ko eithisr theeNsedences are

often proline ric e rti.cul.arl S I i b j | S provided by
t he sequen'@H“'IBPB-OE’Fﬁ?]ME B?}Sm-‘"l f@n&\ggﬁ%@r«z é%@%%%@%@%%

PCTI US021142R3; ¢ag; BIaGyoER Lye).NO 77) , where Xaa is any amno acid, and
preferably ‘aspartic ‘acid. The conformati onal separation provided by the

amno acids of B permts nore efficient interactions b f. n the presented
pept i de i nmhisbeRlidedminynegen ahihisdprericr 'Wp&eélef‘ge‘jatﬂ’d"@%fg %Eo Py hhances the
i mmune respanges to the Th epitope and the antibody-eliciting epitope or

their imunol ogically functional analogs. [00471 Th is a sequence of am no

acids (natural or ngon-natural amno .acids) t ises a Th epitope. A
Th epitope may be a(ébﬁf\'i“ﬁ[iﬁ'ﬂgta}@gm%'ltggﬁa‘t‘iz Hﬁfg@ie)'i%ﬂ%&@: )%'Ph a

di sconti nuous Th epi @ _EME A x 6 AB, tiga)-mecessary. A Th
epi t ope, or an anal é}aﬁgﬁh}"‘r(g" I‘gﬁémgéi‘efga?rr%ﬁg E:g%ag%bep of) enhanci ng or

stimulating an i mmune response to the N-termnal fragment of AP,-42
pepti de. Twhegsin opes that are i nmunodom nant and prom scuous are highly and

broadly reactive acr i 0l glri]gn RGBHgat i ons with wi dely divergent
WMHC types (Parti dose(%gﬁ AZ\?."FH%ES ; t@l 5, 7‘59, 551). The Th epitope of the

subj ect peptides is about 10 to about 50 am no acids, prefer ablf\\/ from
about 10 to about 3®chi W& liskingaroumesiesied frop e BRowhtaNsiag &f 80 pr esent

(i.e., m2), each Tt’bmiﬁgiarcfapﬁlg-[@g f{Q%-Eil_ﬂfs,Wr&Ra@iﬁrB_@(aﬁmPfo AEiegnent

conprises a contiguous port a epitope that is sufficient to
enhance or sti nul at eN@r73);mune

Each Th comprise an amino acid sequence that constitutes a helper

T cell epitope, or an immune enhancing analog or segment thereof,

(N-terminal fragment of AB14: peptide) is a synthetic peptide B cell
target site antigen and is a fragment of about 10 to about 28 amino
acid residues wherein each fragment comprises EFRH of the AB.az

peptide or an immunologically functional analog thereof;
X is an a-COOH or a-CONH; of an amino acid ;

n is from 0 to about 10;
m is from 1 to about 4; and
o is from 0 to about 10.

[0044] The peptide immunogen of the present invention comprises from
about 20 to about 100 amino acid residues, preferably from about 25 to about 60

'amino acid residues. Preferably, the (N-termina! fragment of AP, peptide) is
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response to the N-term nal fragment of Apl42 peptide. [0048) Th epitopes of

including but not limted to those exenplified in Table

Nos: 1-21). Further, Th epitopes include idealized artificial Th and
artificialygphgdpRisszed conbinatorial Th disclosed in WO §94&R80%2¢Nd | i st ed
here in Table 2 as SEQ ID Nos 22-64. Peptides conprising conbinatorial Th
are produced sinultaneously in a single solid-phase peptide synthesis in
tandemw th the N term nal fragment of Apl42 peptide, A and B. The Th

epi topes al so include imunologically functional anal ogs thereof, having
conservative substitutions, additions, deletions and insertions therein of
from one ggeabationlBeaffbiicatishing bESEQUEsNes B6ditambpreferaihthet Trul at i ng

function has not been essentially nodified.— Nov, r 5,V
02/ 096350ePtOPCB§0'EEEIPT zﬂéfuﬁlmﬁlﬁé‘"wg?ﬁ&g fﬁ’cﬁéég?i%gigo?-%? r 9
i nvent i ongotdwafu7est hRBE2i5a. Feeeribyhyl, akl aaiee=1 braugh a spacer B to

either the Ntermnus or Ctermnus of the N-termnal fragnment of Al2
unct.iapal _ anal

peptide or_ an_imu ogically f th f n

i munol ogi@@#3y fu%k‘?gﬁ\a{? an g add. e WW’%@%EWXIogﬁ'sgﬁ%ﬁfat&a"X\Pl -42
pepti de MaYcARYP bR §64.SRblaatwalyadeatringuniina aicidadebludeobst ardelobt | ons, or
insertions of fromone tg abqut faqur am no acid residyes as |ang as imune
r esponses e t@yeeN SisEs p@é@’?%_émw\{'fw" f‘ﬁﬂemez;?OE)V.@BF?H'&?"WB"OE'P%Ci ted. The
conservat 'tﬁ@ﬁ?ﬁg%’,srt-érmﬂ@b% ic A0 hbhBSSrine2 BRuIiRG YNBitNE fke ﬂﬂatb?(l)lgg conpl i shed

w th natura non-natural am no acids as defined above. 0] The
pr ef er r ed opewtingd amimnacidg ewkideflanines argivioat sparagine, BI3pAHC 2gidnpri si ng t he

N-term nal_fragne aof the -4 JoIl [.a S .S fromthe
group con§V§t?Ir%gglg’iaﬁﬁéc%abg@@%%@@%rh gsg?ﬁfnghggﬁgf:@& %g ﬁ%/q%d;r'\%:t i onal
anal og t hesgpibnine, phersdalar(ise, proling| serBley threeniys,)tryptophianelyiaseeansk| ect ed from

the group consisting of gn HBS Th I : Mo . NOG: 20) ;
M/F Th (SE&H%D Néﬂ?g,%sé)‘?a Wwﬁoﬁ%ﬁ%%ﬁgo@&&?%@ A?Eaml‘d‘rg#{&%gﬁéﬂpl D NGs: 3,
4, 6); CT chlth RS ati rsind@perdintly B thEnsanBEQ difieds@t. 18), nda))incIM¥EaTh deri ved
artificial Th selected fromthe group consisting of SEQ I D Nos: 38-40,

47-51); HEvaceheder WA NilySci al Th sel ected from the group consisting of
SEQ I D NOS: 52-54.

[0046] B is a spacer and is an amino acid which can be naturally occurring

the present invention include those derived from forei
9?1@?@%@9&%@5

or the non-naturally occurring amino acids as described above. EachBis
independently the same or different. The amino acids of B can also provide a
spacer, e.g., Gly-Gly, e-Lys, or lysine between the promiscuous Th epitope and
the N-terminal fragment of A4, peptide (e.g., SEQ ID NOs:66-69) or an
immunologically functional analog thereof. In addition by physically separating the
Th epitope-from the B cell epitope, i.e., the N-terminal fragments of AB1.42 peptide
or its immunologically functional analog, the Gly-Gly or e-Lys spacer can disrupt
any arlifactual secondary structures created by the joining of the Th epitope with
an N-terminal fragment of A4 peptide or its immunologically functional analog
and thereby eliminate interference between the Th and/or B cell responses. The
amino acids of B can also form a spacer which acts as a flexible hinge that
enhances separation of the Th and the N-terminal fragments of AB2 peptide.
Examples of sequénces encoding flexible hinges are found in the immunoglobulin
heavy chain hinge region. Flexible hinge sequences are often proline rich. One
particularly useful flexible hinge is provided by the sequence Pro-Pro-Xaa-Pro-
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See Tables 1 and 2. 10051] Peptide conpositions which contain a cocktail of

the subj ect peptide imunogens with two or nmore Th epi$0REs.ABY 286hance

i mmunoefficacy in a broader population and thus provide an | nproved i nmune
response to the A(31.42 peptides and their fragments. [00521 The peptide

I mmunogensygh,ddiiss 1 nvention can be made by chem cal . §é@h@ Slosyz et hods
whi ch are vvelf known to the ordinarily skilled artisan. , tor exanple,
Fields et al., Chapter 3 in Synthetic Peptides: A Use-'s Quide, ed. Gant,
W H Freeman & Co., New York, NY, 1992, p. 77. Hence, peptides can be
synt hesi zed using the automated Merrifield techniques of solid phase
synthesis wth the a-NH2 protected by either t-Boc or F-noc chem stry

usi ng si dRaglFabNSEQAD MG 7iRp witehe Kad QOS\WAEhiD 2 /2080 35dpRrohigaapatizo 3

protected am no acids op, for exanple,. an |ied Biosyste Pepti de
Synt hesi za?*divﬂ&aCO&&@WGE?MA%PH@#%E%{P&F%Hé\ﬁfe %’Bﬁ?iaﬁﬁs@i&?s‘gjﬁ]ggs conpri si ng
conbi nat opjcRé effickindinterBEiins $eswdedr thd preighicdneptieaimmenayencemd thehed by

providing a mxture of alternative am ng acids for coupli t a given
Vari abl ¢ pBBiopiiate, Thrsalleand Erepl de EnbRSERitS MEPuNS/EeRSEr Lol Bell i de

i mmunogen &#}?e éﬁ‘&ﬁ'& dnfibbdiealcg cPR6PE Bi theirimahabgisaly fonaeaur es to cl eave
88 rom:t

t he pepti e resin and “deblock the functional groups on the am no
aci d sideaohlegps. The free peptide is purified by HPLC and characteri zed
bi ochem cally, for exanple, by amino acid analysis or by sequencing.

Purificat yggy;gnd chey RS §‘ét1']uéﬁ&é Bnammbhems (haurahephdriesturaamivgel | known to
one of ordinary skill in the art. [0053].  The igggno en of the present

i nvent i on agisly) Hiat eomerigaschbh epitape- £ THERIRATA2YBE REPUMPUS\ANt hesi s of the
desired p ' E‘}!FQQ' k i : Repitip@Nahes Mmb¥aed of iy € resin
(Wang, et %:%[Cbﬂ Cl gn g, I.ngl%&g%dﬂlgg@%8§?l [‘%054] &%rﬁativeﬁ)y, t he

| onger syri hetdssanye gk T epitoneu abaR ABalea Ar aoMeRitherest. seepPFPIe®l |~ known

r econbi na ' A hAUES AeRRifNI RN ¢ - known
standard %&'Hgﬁﬁgé\%%@g@% ?,EWS%,,I&E%QPS Totﬁ%glntgﬁlﬁgit a égdgr?gﬂglrféodi ng a
pept i de ofpeblitis. THephdpeathatidre irmmunod@uingntsegisomisciguy aedighly and ans| at ed

to obtain b?ogcﬂs((: lreealic :\féi gti:r%sss g :lr{r\%rl]gr?d gar%%gipggulgﬁcﬁﬁs%ﬂhr@idgﬁ?i cﬁue?&&ll{%ﬁ@’
types (Partidos et al., 1991; US 5,759,551). The Th epitope of the subject
peptides is about 10 to about 50 amino acids, preferably from about 10 to about
30 amino acids. When muliple Th epitopes are present {i.e., m > 2), each Th
epitope may be the same or different. A Th segment comprises a contiguous
portion of a Th epitope that is sufficient to enhance or slimulate an immune

response to the N-terminat fragment of A, peptide.

[0048]  Th epitopes of the present invention inciude those derived from
foreign pathogens including but not limited to those exemplified in Tablé 1(SEQ
ID Nds:1-21). Further, Th epitopes include idealized artificial Th and artificial
idealized combinatorial Th disclosed in WO 99/66957 and listed here in Table 2 as
SEQ ID Nos 22-64. Peptides comprising combinatorial Th are produced
simultaneously in a single solid-phase peptide synthesis in tandem with the N-
terminal fragment of AB_42 peptide, A and B. The Th epitopes also include
immunologically functional analogs thereof, having conservative substitutions,
additions, deletions and insertions therein of from one to about 10 amino acid
residues as long as the Th-stimulating function has not been essentially modified.
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preferably with codons that are optinumfor the organismin which the gene
is to be expressed. Next, a synthetic gene is nade, typsRaldbd¥005

synt hesi zi ng ol igonucl eotides which encode the peptide and any regul atory
el enents, if necessary. The synthetic gene is inserted in a suitable

cl oni ng Ve\%gioﬁfﬁ transfected into a host cell. The pepihdey st hEN
expressed un suitable conditions appropriate for the selected

expressi on system and host. The peptide is purified and characterized by
standard met hods. [0055] The efficacy of the peptide conmposition of the
present invention can be established by injecting an animal, for exanple,
gui nea pigs, with an inmunogenic conposition conprising peptides of the

i nventi onp&af Tabﬂnﬂhésynt@ﬁ@ ddﬁtn&@ofﬁﬁs?ﬂ@enﬁm theiifbealtopeisune response to

the N-term nal” fragnent of -22 KgﬁV@OZ/BﬁGBSO
PCT/ U8021992@'3"§*&Pﬁ1%23h§€|&'%fpﬁ@ éﬁaa?eﬁ@ ':961 B’ItBe HONHR SF LTRSS Qhnit ored. A
detail ed ggs Wlﬂggrgig?ﬁraAgmeﬁt%eABLQﬁ@&wee& ang@ehunslogically fledtional bhalogxanpl es

her ei nbel ow. ot her aspect of this invention provi des a peptide

.conposi t i ahereobniwn insmngolagicaliyfurdional analagyol dhe Ydeiyealdiasmant fAbe or nore

Secontan bepliie A capacohsghllive HIKAIILR] abGidad RIeRBRE G °2 |V

accept abl @58 éct pept'i de conposition
can be f orifgdrBémeofdtond ond eeatist faumangwqomd mmv@ma@ad)ng/aammsabl e

adj uvants, carriers or other re rou nel Y- in the

for mul at | JRSRANSEALRAAER c‘oﬁﬁfﬁﬁﬁ“@ .ﬂ]ﬁ g'd?sha%é éégﬁéé)bﬁﬁgused inthis
| nvent | on gy ﬂ%hW%JrBs‘ﬁtL@iBn@Hélhﬁlbf\é nd méuﬁfd#@ldaﬁ bel asgpmpligheswith  saponi n,
squal ene, {‘f si gen nonophos pid A (MPL), polysorbate 80,

Qs21, Nbnt ratiigéof IBABNatUIaSARE0 4’%%"%1%‘8 IEBRVWZO as well as the other
ef fi caC| ous adjuvants and enul sifiers. The conposition nmay be formul ated

for gj ﬁ? g) rel easg p?éfeﬁé@bét;btm%drrfnﬂln@gér% of Thie in@mfios bt thoseray al so be
for mJI ate or

i nduction_of system.c inmun ntr rrent in or

coadni ni stecmprginadherN-tafmina fagneel dhe Sien pﬁéﬁ'qﬁf"%’??fﬁé S%’\'F‘éte 5’8? ly
avai | abl e 40 008, Bl AL URLEH) bs! 868 BParinimub@gGiiy Focormrnogens of
t he presen v e% i on mnistered via any conventional route, such
as subcut amealog thevedt| a spacer (agu §dyiGh , &) ienTle paORgrselected from the

group consisting of an HBs Th (SEQ ID NO:1); HB. Th (SEQ 1D NO:20);

MVF Th (SEQ ID NOS:8, 9); PT Th (SEQ ID NOs:4, 5, 7), TT Th (SEQ iD NOs: 3

4, 6); CT Th (SEQ ID NOs:12, 21); DT Th (SEQ ID NO:13, 14), MVF Th derived

artificial Th selected from the group consisting of SEQ ID Nos:38-40, 47-51); HBV

Th derived artificial Th selected from the group consisting of SEQ 1D NOS: 52-54.

See Tables 1 and 2.

[0051] = Peptide compositions which contain a cocktait of the subject peptide
immunogens with two or more Th epitopes may enhance immunoefficacy in a

broader population and thus provide an improved immune response to the APz

peptides and their fragments.

[0052]) The peptide immunogens of this invention can be nade by chemical.
synthesis methods which are well known to the ordinarily skilled artisan. See, for
example, Fields et al., Chapter 3 in Synthelic Peptides: A User's Guide, ed. Grant,
W. H. Freeman & Co., New York, NY, 1992, p. 77. Hence, peptides can be
synthesized using the automated Merrifield techniques of solid phase synthesis

with the o«-NH; protected by either t-Boc or F-moc chemistry using side chain
' -21-




enteral route. The immunogens can be admi nistered in a single dose or in

mul tiple doses. A suitable immnization schedule is rea I ed and
avai l able to one of ordinary skill in the art. [0058] TESeN%S\e/%ﬁl?ﬁZ@bS‘
corrp05|t|on of the present invention conprises an effective amount of one
or nore ofy 9{; gt i de i mmunogens of the present i nventy-QRisiiidR

phar maceut I ca ?y acceptable carrier. Such a conposition in a suitable
dosage unit formgenerally contains about 0.25 pg to about 500 g of the

I munogen per kg body weight. Wien delivered in nultiple doses, the
effective anount may be conveniently divided per dosage unit. For exanple,
an initial dose, e.g. 0.0025-0.5 ng per kg body weight; preferably 1-50 g
per kg of d?@l‘élétedvﬁhtﬁbfac@& dnh&)rréﬁahpidsean ApplrualglausyssamSJPbpn@dm ni stered by

i njection, preferably l\g ﬁ th/ 09 35 PCTINL%% /10293

i nt rarruscﬁﬁ'r‘m%ﬁ'zelfMQQ?\ké@p’b?’f‘ bea‘Fp?r@ 8’%9‘9‘?3‘)' §$8E5'G '*c AR amount .

Dosage Wi ddmt#eRensl 18y pepias. fo:WEh Qﬁfl(op@@da@ﬁé%b@dmﬂil%ﬂéﬂ by cpfowduag subj ect as
is we nown 1in the vacclne and thera@_‘eutlc arts, a[bgaa % I mune
response dhixiuie o§gigrRativeampo agsisenfoupling 3hAASER FiEble,poslion; gﬂ?oved by
delivery t R (Pt PeRahRRAbIne ﬁhw@malcles of the
type descr%"%g%é%gmm%ew& p(\a/}gém ne, 1?9%? 9re768 771 The

i mmnogecharﬂubmtcema@@rmpa@@du\basﬁﬁ clepveiterraptide fomdhe yesie ap

bi odegr ad JAAMARs TRRRESeptide® t O
provide t ?Pgo%lc}ﬁ% &W'Bhgléﬁlé%se @gta?r%%tg%?r?gd oraﬁgerq?odl c%r%gs'ponses and
for oral putifiedibytHRLT angd ch@aetegiaed biochgmicalyy br examale, by aringRcidt af .

1991; 28: 287-294 0060 h
T ustrat SHAET Re/%%?%% "HE ?’unﬁéﬁl‘a}’\v’aﬁg Cﬁél%. Eﬁucﬁ{ Belody Ideplides

nvention 1s not ‘'to be limted
to the spegiefwel remin trba)nemflmmgwsskﬂimdthecaylmo5|t|ons provi ded. The exanpl es
demonstrate that the peptide immunogens of the present invention are

useful for glehel i N0l i ldoBh Lot AP AERd P bRoAR iepdted 8% A01. 14

fragnents as cross (actl Ve ran les to soluble AOLl. 42 peptides
as early abrahches slyafet by syhibesiaof thaldesinedipéptigiei construekdivestiz qutorsgp| CAL-

METHODS TQ SYNT ! B syt core resin (Wang, et al., Science, 1991; 254:285-288).

[0054] - Alternatively, the fonger synthetic peptide immunogens can be
synthesized by well known recombinant DNA techniques. Such techniques are
provided in well-known standard manuals with detailed protocols. To construct a
gene encoding a peptide of this invention, the amino acid sequence is reverse
translated to obtain a nucleic acid sequence encoding the amino acid sequence,

| preferably with codons that are optimum for the organism in which the gene is to
be expressed. Next, a synthetic gene is made, typically by synthesizing
oligonucleotides which encode the peptide and any regulatory elements, if
necessary. The synthetic gene is inserted in a suitable cloning vector and
transfected into a host cell. The peptide is then expressed under suitable
conditions appropriate for the selected expression system and host. The peptide
is purified and characterized by standard methods. )

[0055] The efficacy of the peplide composition of the present invention can
be established by injecting an animal, for example, guinea pigs, with an

* immunogenic composition comprising peptides of the invention. See, Table 4,
SEQ 1D NOS:70-75. The humoral immune response to the N-terminai fragment of
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AO PEPTI DE | MMUNOGENS OF THE PRESENT | NVENTI ON [ 0061] Pepti de i nmunogens
listed in Table 4 (SEQ I D NOS: 70- 76) were synthesized bhafiovédsoogs by the
Merrifield solid-phase synthesis technique on Applied Biosystens autonated
pepti de synthesizers (Mdels 430,431 and 433A) wusing Fnoc chem stry.
Preparat i tide i mmunogens conprising a conbinatrhak,dubdarary Th,
l.e., | degf?%(gegsfpt ificial Th site such as M/F derived ‘F%?h%bﬁ("é() | D

NGs: 38-40), can be acconplished by providing a m xture of the desired

am no acids for chem cal coupling at a given position as specified in the
design. After conplete assenbly of the desired peptide, the resin was
treated according to standard procedure using trifluoroacetic acid to

cl eave t happemeptide Bndthet soéubles . peptidelatsl menitared pdstadlet descrpliotps on t he
am no acid_si de Chcfi ns. 'I(];e cl e{ga\r/?ed, - 24 25I N?]ven[‘goeer!OVQOOS WO 021096350

PCTI US021 PHBEP ERETURT PR NSl ‘%%EF?WBSS\ASF% purtfied by HPLC and
characterized by mass spectronetry and reverse phase HPLC. EXAMPLE 2
EVALUATI O 636) THE | AbAINEGEEE S oFf YhimVEREDAD taR RS e pliNe/ONOCENIBOTOF  THE

PRESENT | NVENTI ON 10062 P- derived. pepti ' S | uat ed on
groups of CCHRFIES aﬁ’l'ﬁ@'&?@b‘:@ﬁ?’ Fﬁ%‘g“’gfﬁ%g?'gﬁéﬁé#%ﬁ@a?f%%@at i on
protocol @euklunagendel thiy inietiodin S phainegeatidalipssesalile detiaresysterat i on of

i mmunogeni city, Standard Experinmental .Design: | mmu ns; i ndi vi dual
pepti de i MAGABHREY. 1 ?WQ‘/"%‘*H{";& gempasil ?Fg\nb%{?f'gl”&p)%gﬁ %I@g%%ﬁé.mogens as
speci fi ed jsthErdimasanihy addepblel@§uidrls,icarbrd onbthpeingiediants zat i on unl ess

ot herw se specified Route: intrapuscul ar unless ofherw se cjfied
Adj uvant s:Togiggly employed imie ormyialipaaf veegings. Ameweéf'%mdﬁﬁfqﬁis%‘fap(l FA); or

water in Qjd y&uh i e ESS RNBRW Gensinates ifidudingiith], ifogmoups recei ved
CFA week 85 u1F_A |hn lsubseé]uent wse.eks. Dose Schedul_g: 0 % and 6 weeks or
ot her wi se sgpeoini pawplene, L 21, emulsigen monophosphyryt lipi A (MPL), polysorbate

80, QS21, Montanide ISA51, ISA35, ISA206 and ISA 720 as well as the other

efficacious adjuvants and emulsifiers. The composition may be formulated for

immediate release or sustained release. The composition may also be formulated
for induction of systemic immunity, e.g., by entrapment in or coadministration with
micropartiéles. Such formulations are readily available fo one of ordinary skill in
the art.

[0057] The immunogens of the present invention can be administered via
any conventional route, such as subcutaneous, oral, intramuscular, parenteratl or
enteral route. The immunogens can be administered in a single dose or in
multiple doses. A suitable immunization schedule is readily determined and

available to one of ordinary skill in the art.

[0058] The peptide composition of the present invention comprises an
effective amount of one or more of the peptide immunogens of the present
invention and a pharmaceutically acceptable carrier. Such a composition in a
suitable dosage unit form generally contains about 0.25 g to about 500 g of the
immunogen per kg body weight. When delivered in multiple doses, the effective
amount may be conveniently divided per dosage unit. For example, an initial
dose, e.g. 0.0025-0.5 mg per kg body weight; preferably 1-50 ng per kg of body
weight of the peptide immunogen is to be administered by injection, preferably
-23-



t her eaf t ed005@r e adHeiimmBURG EeSPERTY ¢fdhe Byttiedic

Bl eed Schedul e: weeks 0, 5, 8 or otherw se specified Species:

Duncan- Hartl ey guinea pigs or otherw se specified Assayjs ﬁB@&hﬂér%O?' SAs
for each inmune serum s anti-peptide activity. The Sol1d phase substrate
was the ASS peptide fragnent e.g. All4 or full length API-42 (SEQ 1D NGCs:
67 and 65 was, -25 25 Novenber 2005 WO 02/ 09635 /10293
col | ect ed)‘%%@mg%g%essed into serum and stored prior togﬁf%‘}&H\%%h t he
target peptides. [0063] The i munoreactivities of the antibodies elicited
agai nst AP peptides and against the soluble AP142 peptides were determ ned
by ELI SAs (enzyne- |inked immunosorbent assays) using 96-well flat bottom
mcrotiter plates which were coated with the A0142 peptide fragnents, SEQ

ID NGs: 67 ntRimifeuRfy liBRwddBHRPSET BEbiter) Bbbdishizssihnli@larhpumtf Didsegpept i de
I mmunogen solution at a concentration of 5 incuhated for 1 hour

L .
00 i dehandebrdbe S0 NGORLENIGEr BRI Pl SHROUDEEALE WEIENEHP o hour

wth a 3W‘¥rﬂﬁ4eﬂféc@i’n€%§ gs,gérg?é&&.aﬁs‘_rhe bl ocked pl ates were then dried and.
used for the assay. Afji gquots (100L) of the test inmmune sera, starting with

a 1:100 dilution in_a sanple dilution buffer d ten-fald serial dilutions
iR bR AmMIPE0RE ey o

I ncubat ed fon 1 AON] WMEbiBddwahssle si X tinmes with

0. 05% PBSIC?ﬁé)gﬁT??&{%S?) &edr%m‘eng'%gﬁ’l 8211 g?éggtrrg?cjri sh Ip.e?ﬁgxi dage | abel ed

goat - ant i sipepeadiclespd thd ypeaesiiimhbyRbaganieler] Macaippr B Bt €6&i | utions in

conjugate di lution buffer (P : F=TMAY . a, and

nor mal gozﬁ| 1i'eﬂﬁ%n?'gﬁ%gep Sgﬁag%%};ﬁé%tﬁ%éﬁg@g?%ﬁbﬁ“ d?ﬁ%(glrjaﬁtl hjfC?,l?C before

bei ng was histeasadibly/micréparticles, do ptRatitE irnfmuoe refponsespaditantavedesubst rat e

sol ution re the dded. The gol . al I for 5-15

ni nut es bgem'ﬁo'{}@egﬁ‘gﬁﬁﬁoéstﬁ%fa@ga Pﬁg‘%t'ofyc')énr%%%]stseg b%@“gﬁ’?ﬁ%q the addition of
50 L. 2N H2a@finisrhsorAdOHaganfet shet 3 naed) tEddraige edeh, 1881} 280287-284). in a plate
reader. ELISA titers were cal cul ated based on |inear regression analysis of

the absor , W of f A4%§{ t Aiadd B inuEiSiE kAl Jeniah Ughehosen was

ri gorous \%ﬁﬁﬁgfhe Viaﬁgoglto%r}g el 1£eEd§r§ rr%?&cor%tur ol sarrp{' eeg' eing |l ess than

0. 15. scope of the invention is not to be limited to the specific peptide immunogens and
compositions provided. The examples demonstrate that the peptide immunogens

of the present invention are useful for eliciling site-directed antibodies to both AB1.
10 and APBs.14 fragments as well as cross-reactive antibodies to soluble Afi1.42

peplides as early as 4 weeks after the initial immunization.

EXAMPLE 1

TYPICAL METHODS TO SYNTHESIZE
AB PEPTIDE iMMUNOGENS OF THE PRESENT INVENTION

[0061] Peptide immunogens listed in Table 4 (SEQ D NOS:70-76) were
synthesized individually by the Merrifield solid-phase synthesis technique on
Applied Biosystems automated peptide synthesizers (Models 430, 431 and 433A)
using Fmoc chemistry. Preparation of peptide immunogens comprising a
combinatorial library Th, i.e., idealized artificial Th site such as MvF derived Th1-8
(SEQ ID NOs:38-40), can be accomplished by providing a mixture of the desired
amino acids for chemical coupling at a given position as specified in the design.
After complete assembly of the desired peptide, the resin was treated according to
standard procedure using trifluoroacetic acid to cleave the peptide from the resin

~ and deblock the protecting groups on the amino acid side chains. The cleaved,
-24 -




25 Novenber 2005 WO 02/ 096350 PCT/ US02/ 10293 EXAMPLE 3 CHARACTERI ZATI ON OF
THE RELATIVE | MMUNOGENI CI TIES OF ML42 AND | TS N TERM NAE \GRADENDEs FOR
OPTI M ZATI ON OF DESI GN FOR Sl TE- DI RECTED A(3 PEPTI DE- BASED SYNTHETI C

VACCI NE [ 0065] To design a total synthetic vaccine that generates a high

| evel of j inity antibodi es against the A 3 pepti | hi gh
cross-reac‘??\g/?%gé&tgo the soluble A0142 peptides and the p agﬁ\ﬂéfsogs}sn t he
brain of AD patients, the relative imunogenicities of A01_42 and its
N-term nal fragments were characterized initially. In order to determ ne
the relative i munol ogi cal properties of the various regions within
A(31.42 peptide, a mld adjuvant suitable for human use, alumwas enpl oyed
in the firestrageddyd wEshed pkptidesevarenpuriiegicny Pt Cemdahargciiizd@ bpepdssde and

an N-term nal fralﬁﬂrren(i t her eof , %8 wer e conpared. The inmunogenicity
eval uat i orfPREECRERGAY @Yeﬁfdﬁﬁ?ﬁéﬁ&o procedures described in Exanple 2
Unexpectedly, API-28 was found to be nore i mmunogeni c than the A31l. A2
peptide, indicating that there i EXAMBBBRuppression within Ctermnal
fragment AP2942 (Table 5). [0066] Subsequently, the immunogenicities of
AP1.28 was conpared tEVWRIUATION GFd] <

nmor e potent adjTiEAB FERTIBE IMMWNOGHNSOF dd A JAE Seppi c,
Paris, FR) was enployed for the preparation of a water-in-oil enulsion for
f ormul at i {@082je vacApweriv@hpemlidenmihwogels werstavaluatet oz gelupswf i n Tabl e 6,

the relative imunogenicitjes for the three AP peptide Iy €. 1.14,

AC51. 28 iR TG S ses ted Rote Asnednen By aBRRro05 oklings el 1y ¢ ne

| oss of t hgdGytirobbivhl debaps dr demrAbtidilof inirpgedicitat her than  reduced the
i mrunogeni city. The anti body response against Al3 is primarily directed to

the N-term nal regi articul arl he A(31_14 N-term nal fragnent as
shown by ELI SA dat agpdﬁggf({eé’écj‘?""f%\}\%ﬁeeﬁg"a further shortening of the API-28
fragnent fromthe Ctermnal to formthe Apl. 14 fragnent resulted in a | oss
in inmmunogenicity. im@2dn@gersoVdbedivil@bpeptide immunogen; or

(2} amixture of equal molar peptidé immunogens

as specified in each example.
Dose: 100 pg in 0.5 mL per immunization unless otherwise specified
Route: intramuscular uniess otherwise specified

Adjuvants: Complete Freund's Adjuvant (CFA)/ Incomplete
Adjuvant (IFA); or water in oil emulsions unless otherwise specified.

CFAJIFA groups received CFA week 0, IFA in subsequent weeks.
Dose Schedule; 0, 3, and 6 weeks or otherwise specified.
Bleed Scheduie:  weeks 0, 5, 8 or otherwise sﬁeciﬁed
Species: Duncan-Hartley guinea pigs or otherwise specified

Assay: Specific ELISAs for each immune serum’s anti-peptide
activity. The Solid phase substrate was the AP peptide fragment
e.9. AB.44 or full length Apy42 (SEQ ID NOs: 67 and 65). Blood was:
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WO 02/ 096350 PCTI US02110293 [0067] The short Al3, _14 fragment contains the
mai n functional /regulatory site, EFRH, |ocated at posi b RBSembd 2065t he
AP1-42 peptide as reported by Solonon et al. The blocking of this epitope
by anti bodi es nodul ates the dynam cs of aggregation as well

resol ubili i f already fornmed aggregates (Sol oman Jroc Nat!
Acad. Sci %?33%@3%3 452-455; Proc Nat/ Aca_ Sci, 1997; g @f&’él“ﬁflz) Nbst
of the anti- ARL. 28 and AP1-42 antibodies are directed agai nst the
N-terinal fragnment of the APl 42 peptide containing this epitope (Table

6). However, the AO0l.,4 fragnent by itself was poorly immunogenic. The
results of this experinment suggest the presence of an intrinsic Th epitope

W thin the AP15. .28 ﬁ@%ﬂ%mi}gﬁfﬁigé ngj %‘?B@ 380 SRIdORRrAS ERIIA Rith o the

nodest i nmmunogenicities o 42 peptides in guinea pigs.
[ 0068] The presenceﬂeﬂm@eﬂMﬂEMeSOpe in the ARLS5 28 fragnment is desirable.
Fbmever is desirable to be able to engineer a nore potent immnogen for

succes @%ﬁ] hu ”anTl\{?ﬁﬁthﬁo U;(t) FQ%?ﬁ\evﬂnthBo&lQ@ efidit8l Ta@’élr@f‘ﬁ\ﬂbeﬁhde%‘s tricted

hunan ecul e e nunber ropriate doses and

adj uvant s angeigairst Gk Solubldapan pesmesTmEeremmnmemsmst(entm Ilnkage of
a foreign or extrinsic Th such as that d fro HBVZ%?VS QIDNO 1)
to the C tigked mamugesorben aﬂf*—‘?yskﬁs'f}%ﬁﬁl"@é‘ E?;B%"RE? P! WY i nsi ¢ Th

epi t ope S'vgé}bfcbst%lat\kam m@fumlzqféaua@ﬁagmau@osam 3] mwwj? 665 ADhe28 fragnent
as shown in Tabl'e 6. The “"antibody résponse to the engineered i rmunogen

with the ARIm®®sbrbegheMiquotsdtel pbofdhe peptele imgnynegern sakdipdab® N-t er mi nal

fragment of tide i truct a

bet t er |mﬁ9ﬁgﬁ'§ﬁtﬁq£{%mgb”f¢2@ E?%‘SEF%W houmak%%%g'ﬁgeny alone. This
pepti de i rgReKRAY dnkifer! |rQuB@'on7é1)3?°CQ@r€B@ntv&trﬁa B%gjelstwpﬁmﬂ.nmgam with the
formula: (A)n (N-term nal fragnent of AR peptide) -(B)O - ;I' wherein: A

s aN-D, iherblngier plateaterg then cisganivean b ABTAY- MaRPEIIOBHL) olog o5
Novertber 289 ’T’es\{@n%%/ng%g?’asgtaﬁ%[ﬁﬁpgﬁ L@8WAution in a sample dilution buffer and

ten-fold serial dilutions thereafter, were added to the peplide coated plates. The

plates were incubated for 1 hour at 37°C.

[0064] The plates were washed six times with 0.05% PBS/Tween® buffer.
100 pL of horseradish peroxidase labeled goat-anti-species specific antibody was
added at appropriate dilutions in conjugate dilution buffer (Phosphate buffer
containing 0.5M NaCl, and normal goat serum). The plates were incubated for 1
hour at 37°C before being washed as above. Aliquots (100 ul) of o-
phenylenediamine substrate solution were then added. The color was allowed to
develop for 5-15 minutes before the enzymatic color reaction was stopped by the
addition of 50 pl 2N H,S04. The Ayganm of the contents of each well was read in a
plate reader. ELISA titers were calculated based on linear regression analysis of
the absorbances, with cutoff Ayganm set at 0.5. The cutoff value chosen was

rigorous with the values for diluted normal control samples being less than 0.15.
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Bis glycine; Th is a helper T cell epitope derived froma foreign

pat hogen, HBsAg Th (SEQ ID NO 1), and wherein n is 1,94WhSeribedBloP IS 2.
EXAMPLE 4 LONER LIM T OF N-TERM NAL FRAGVENT OF Aft. FOR THE DEVELOPMENT OF
Al BASED SYNTHETI C VACCI NE FOR AD (0069] Since the main

functi onal | atory site conprising the EFRH residue ed at

posi tions ‘%bgg@fﬁ%he AP142 peptide (Sol oman et al. Pr oc%ﬁaﬁlﬁbz(?i%éd Sci,
1996; 93:452-455; Proc Nat! Aca. Sci, 1997,,94:4109-4112), it was usef ul
to explore the shortest N-term nal fragment of A0142 peptide as an opti nal
B cell target site on A(3 for incorporation into the synthetic inmmunogen of
the present invention. [0070] - Each of several short non-inmunogenic
N-termi nal fragnments of AP, 8 wasgpxAgm@ipoated into inmunogens A(31.10,

Ap, ,zi Apl 14 along with API-2 designéd wth a representative idealized

artificial Th CHRRAGTHKIZATION OMFABREVEEVE MMUNOGENENTIBSOspacer . The
engi neered conagr UAIND W& R-TERMINAL EAABMENTS FORTOPRIZATTIS Ofue to the
expect ed | od TR GRYEPERBCTEIPAS ﬁEﬁnﬁﬁAsiEnﬁwﬁ_ﬂmﬂ_EﬂJb'ﬁddhnee

synt hetic ccn*st‘r‘urt‘s“v%'r‘é"fv*rfm ated in conplete and Tnconplete. Freund's
adj uvant EESt ed T%Q{es@% {]tél mﬂem&irieltﬁéz RASRGLINigRIOREBHT €S as

descri bed own'in Table 7, all four peptide i munogens
were hi ghl lynghrafﬂm@ehquw 2gRing e AB peplidastvdinchighcropgsreachivly totBen 4.3 to

ol A= e oo R0 20 e e 11

| mmuni zat | pRmuddyeRiditiR At ipt ] and ltsf Na@?fﬁrﬁﬁISragmeaEMdre abardcRrized, Ap, .12 and
AR, ,a each linked to the idealized artifici.al C&Sggo(g NO 51) were
found to b@rtw!ghlworﬂﬁwrﬁ%@m%e thetrelatiye pragpelegcal gr & Y9 cial Th
epi tope (T A Rid JEmiiiEMNSRRBIARE Br hdesharedalum wasor dance
with the fo rru ‘)”th i{aﬁﬂ(% pté?er m nal @?yiagrrentl of AP pepti de) gB) 8- ((jTh) m -29
25 Novenbeenﬁmyﬁdmmzﬂrﬂmo PeTnelalige fnmopegenicities of A4z peplide an

an N-terminal fragment thereof, AB1.s were compared. The immunogenicity

evaluation was conducted according to procedures described in Example 2.
Unexpectedly, ABs.os was found to be more immunogenic than the AR+ peptide,
indicating that there is immunosuppression within C-terminal fragment AB29.42

(Table 5).

[0066] Subsequently, the immunogenicities of ABq.z5 was compared to Ap;.
1a, @ sharter N-terminal fragment of Afi2. A more potent adjuvant suitable for
human use (Montanide ISA51, Seppic, Paris, FR) was employed for the
preparation of a water-in-oil emulsion for formulating the vaccine. Based on the
data obtaiﬁed as shown in Table 6, the relative immunogenicities for the three Ap
peptides (i.e. AB1.14, AB12s and ABi4z) were ranked ABrog > ABiaz > ABraas.
Surprisingly, the loss of the C-terminal 14mer from APz, improved rather than
reduced the immunogenicity. The antibody response against Ap is primarily
directed to .the N-terminal region, particularly the ABi.14 N-terminal fragment as
shown by ELISA data (Table 6). However, a further shortening of the Ap1.2s
fragment from the C-terminal to form the Af.14 fragment resulted in a loss in

immunogenicity.
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wherein: Ais aNH2, wherein the N-termnal fragnent is APl. 10, ARl1_12,

Apt-14 or API-28; Bis s-N Lysine, a spacer |inked thrg?ﬁgv%ﬁer%@lon
amno group to the next amino acid; Th is a helper T ce epl t ope derived
froman idealized artificial Th, MF Thl-16(SEQ ID NO 51), wherein n is 1,

mis 1 an [0071] It was found that further red t he Iength
of the I\I-S%(?H%@g#n fragment of A(3 to less than a1 Oreli’%trhgﬁzdioébessult I n

nore limted, thus wundesirable, imunogenicity. It appears that peptides
smal l er than 10 amino acids are problematic for receptor recognition by
class Il MHC nol ecules (Immunology, Fifth edition, ed. Roitt et al., 1998,
Mosby International Ltd., .London, pp88-89). [0072] Based on this study of

AP, the ugssjer) B cefile §idr€AE‘191r Wr‘é§ﬂlef\f&fﬁta‘hﬁé1th62nauﬁHiﬁm:ltudniﬂﬁeguﬂatbhe si ze range
of about 10 t0 about 28 residues. EXAMPLE 5 SI TE- DI RECTED | MMUNOREACTI VI TY

TARGETED Bite ﬁlﬁ?wmgcna@omwmo{ i MNaeepentidriasterestodrhy BPlemen Th
EPI TOPE [ Q07 oghaw RRTh
00 EP ieh HTRISAGHL by TS Ab ROy alial a6 0

AR pepti I ne spacer to an artificial
Th pepti d%ggﬁb@&n@maﬁwéuasscwmﬂahoaieﬂﬁre(asﬁc@rmdmggsagqtes)tsmcm@mgfmia standard

chem cal cou e to [ ent| s H The two
i munogeni Feoc B)ﬁﬂgigﬁacg %QQ\@?[}%‘?’ f‘%"r{"ag{}&lh g%};‘)ﬁgg‘?‘f% Qi(ﬁel r Yelative
"site-diregddf thel dMI PEYSNES AR5 abibolis Ppepirected agdinstwemesanhalant
respective reactivity of the —antibodies toward

carriers, ffagﬁ@répfﬁhﬁlﬁw.ai pemfide sioniping thig eRIORE | atggaﬁ E’F"e“’%{’)%f &l v,e accordi ng
to the pr iis%ﬁgu%sﬁmdéfl‘%mén nénenfieriichiis Ak dpepfBh{ de al one
noge

as a cont ’ ogeni ¢ - 30. Novenmber 2005 WO
02/ 096350 sB@ﬁéM%@bﬂe&%ﬁé’e obairsmnru'nstcsTtV\eplmpéammm theé’cﬁwn%?gmntar'fhlﬂ oi |

emul sion contal mng.Lhe LUNENL 1 d SATL A LLOMGHLON AR ahdABL, 201 for

peptides in guinea pigs.

[0068]) The presence of a Th epitope in the AB1s.2¢ fragment is desirable.
However, it is desirable to be able to engineer a more potent immunogen for a
successful human vaccine when faced with the limitation of a restricted human
MHC molecule, the number of appropriate doses and the type of adjuvants
permitted for human use. Therefore, we attempted the linkage of a foreign or
extrinsic Th such as that derived from HBV Th {(SEQ iD NO: 1) to the C-terminatl of
the AB1.2s peptide (SEQ 1D NO:66). The extrinsic Th epitope significantly
enhanced the immunogenicity of the Aps.2s fragment as shown in Table 6. The
antibody response to the engineered immunagen with the AB1.2s fragment
remained directed to the functional N-terminal fragment of peptide immunogen
(SEQ ID NO: 70) making this construct a better immunogen than the A1.ze
fragment or AB442 fragment alone. This peptide immunogen (SEQ 1D NO: 70)

represents a peptide immunogen with the formuta:
(A)a (N-terminal fragment of AP peptide) -(B)o -(Th)m
wherein;

A is aNHz, with Ap4 2 being an N-termina! fragment of APz
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termnal APl_14 fragnment by itself is non-inmunogenic as expected. The
synthetic immunogen conprising AD1_14 fragnment and art bfghahbad200$EQ | D
NO 73) was found to be highly inmunogenic in eliciting site-directed
anti bodies to API-14. The antibodies were also found to be highly
Cross-reackhyfudsieSol ubl e ANL. 42 peptide as early as 4 paaksyahier the
initial immunization (LoglO titers of 4.094 and 4.126 for 4 and 6 weeks
post initial immunization respectively). Wen these Al 3-reactive high
titer imMmune sera were tested by ELISA on the MF Thl-16 peptide (SEQ I D NO
51) coated plate, they were found to be negative (Loglo titer of 0.038 and
0.064 for 4 and 6 weeks post initial imrunization respectively)show ng
that irrel evant ar ishyygbies were not produced. The data obtai ned as shown
in Table 8 clearly denonstrated the highly specific site-directed

characteristic of the {1 LA -0f | tion. [0074]
The i nmunogens with 'ﬁ%qgeéégﬁe?éll%péigﬁg%%q f\PAtgﬁ a]B%u %thgde/e%ﬂi ghly

i mrunor eactive w t HBdy ToSEQUDNG 1) papt whereen isi 8m i baerd aixdnj ugat e
(e.g. Log40 titers of 4.903 and 5.018 for 4 and 6 weeks post initial

i mruni zation respectively). Howeyarapb hegqantibodies elicited were only
noderately crossreactive with the A0142 peptide (e.g. with Loglo

titers of 3.342_and, 23R (T AFANTCRUIRRKTRASRENTOE gl | muni zat i on
respect vel Y, T E SRR TRSlo PO S RETSACCINIRRCHERD] D NI 75

Unexpect edl y; MuToygerts. of - the present rnvention were highly

site-di reigggégnd fél'ﬁgég\'%cfi“é‘?égén&fgﬂéi?%ﬁﬂQJ!OWS&%‘?.% thaEsedi es towards

the anti - ation an rega Sites termnal fragnment
of the APres¢pissde lovater gtqusitioned-6 ofithe Api-haeptideiSademaneébePraNattarri er

sites. -31 25 Nov er_. 2005 02/ Q96350 PCTI.US02/. 6

EVAL UAT] AR 36, $%?F’iﬂ%8ﬁ\§tg8 (i (%@é@%%ﬁ? BWRE e

PLAQUES [ QRéRd tBsildie thd siditepaitamhinaMidgienit aflAB s prgtidaagbe optmal

thioflavine S positive blood vessel sHéTSB cont ai ni n am&%i d pl aques
"GagR P

[

ver e used 5 egll tatast sike PRABJPr BEerpsiatiprifte fha tyrdketicdmpy) €eni | e pl aques
of the imﬁ@&nﬁﬁ{v@nﬁ@ﬂ.sed in guinea pigs and

[0070] . Each of several short non-immunogenic N-terminal fragments of AB,
ABi.10, AB1.12, AB1.14 along with AByzs was incorporated into immunogens
designed with a representative idealized artificial Th (SEQ ID NO:51). Linkage
was through an eN-Lys spacer. The engineered constructs were formulated with
strong adjuvants due to the expected low immunogenicity of the short A
fragments. The three synthetic constructs were formulated in complete and
"incomplete. Freund's adjuvant and tested for their immunogenicities based on
procedures as described in Example 2. As shown in Table 7, all four peptide
immunogens were highly immunogenic with Logie ELISA titers in the range from
4.3 10 5.6 [i.e. 10*3 to 10%%] with very high crossreactivities to the full length APz
peplide after only four weeks from the initial immunization. More importantly,
fragments as small as AP1.1o, AB1-1z and AB1.14 €ach linked to the idealized
artificial Th (SEQ ID NO:51) were found to be highly immunogenic after linkage to
a disclosed artificiat Th epitope (Table 7). These peptide immunogens were

designed in accordance with the formula:

(A)a-(N-terminal fragment of Ap peptide)-(B)e-(Th)m
-29-



baboons agai nst Ap peptide i munogens. Pl aques and TSBV reactivities were
det ected by i munoper oxi dase staini ng using Avidin-Bi ot by, adgskra0bs body
Compl ex (ABC) nethod or by inmunofl uorescence staining using rhodam ne
conjugated Fab fragment of species specific anti-1gG All guinea pig sera
were testaglpatnaaswdi | ution of 1:1 00 with end point titaicgnatei/fneg ned for
sone of the sanples. Al baboon sera were tested at a dilution of 1:50.
The eval uation of the i mune and prei mmune sera were kindly perforned -
under code by Dr. Gaskin as described (Gaskin et al., J. Exp Med. 165: 245,
1987). [0076]. In Figure 1, serial cross sections of brains from2 AD
patients were initially exam ned at 14X magnification. Sections (a), (b)
and (C) are frawhedInBrain | and (d), (e) and (f) are fromAD brain 2.

Prei mmune normal serum and i mune sera fromguinea pigs collected at 6
weeks post-initial iyjmuni.zation. Wer j opeprpxi dase staining
on cryostat sectioné lFraorN ZABh%reéw\S@Fi*'[e%i’h%g%gg?ghﬁ% "B’I'é li8s" ahd
neurofilament tangl @s ABNET). The inmune sera used in the first study shown
on slides Figures la and 1d were obtained fromanimls inmunized with

AP, -28 -eK-M/F Thl-16 (SEQ ID NO 74) prepared in | SAS1 water-in-oil

emul si on. The resul &fS %NW'@?-%H‘?\CE%\WE‘G&WBPQ 't?SpﬂéPﬁr@E?lﬂf%‘p Paques and
anyl oi d pl agues on ﬁﬁ'@n%ﬂiéﬁ;ih@ﬂi@? S positive bl ood vessels (TSBV). The
cross-reactivities of the 1mmune sera raised against the equival ent

i mmunogen prepared in CFAII CFA are shown in slides Figures 1b-and Id.
Unexpect edl y, in corftvigsthalirerdirelcpdone @erﬁﬁga{l%anﬁqaﬁz‘i%@'@%@c e

formul ated with 'SAS%WFﬁ*h@ﬁ%(ﬁf@'I@'N@BWWP\QréiﬁntiQ‘F, MRd 1 28dRligques on the

bl ood vessels (TSBV) were observed for the sera raised against the

CFAI | CFA vaccine. This neans that the antibodies eligit by.the vaccine

f or mul at edl0Q7{h | sadiwas fouind thal furthen sgrfuction %ﬁ??ﬁ?ﬁ'&ﬁﬁhﬁgﬁ%é"%i sed by the
vacci ne f o gulabest AfioGEANRSHA 10N SRR restiltfh m3R: IRRitdwRRDEr 2005 WO

02/ 096350 PCTI US02110293 anti bodi es generated by the vacci nes fornul at ed
accor di ng todeswabls; éseunogeniciyt itappepisdhaldwptides Fmelisrdsan fAemnte t he
desired i ghgt L BSBIdRARILYIEsibOeRBRlich BY BALER M ridialidal n tissue.
Prei mune Sérum gave no staining In correspondi ng serial sections shown in
sl i des Fi gmesuricdogn Fiftif edifd0 &d) Réit et akr1 998nitesbye Intsrnatinywl bidailendgn of

serial cross iggii ons of AD brain 1 wth preimmune and i mmune sera at

1: 100 dil uPPB ~af'e shown in Figures 2a to 2e at

[0072] Based on this study of A8, the useful B cell site derived from AB142

shouid be in the size range of about 10 to about 28 residues.

EXAMPLE 6

SITE-DIRECTED IMMUNOREACTIVITY TARGETED BY THE SYNTHETIC
PEPTIDE IMMUNOGEN LINKED TO ARTIFICIAL Th EPITOPE

{0073} The non-immunogenic N-terminal fragment such as AB1.14 of AR
peptide was linked either through an eN-lysine spacer to an artificial Th peptide
designated as MVF Th 1-16 (SEQ ID NO:51), or through a standard chemical

- coupling procedure to a conventional carrier protein KLH. The two immunogenic
constructs were evaluated in guinea pigs for their relative “site-directed”
immunogenicities to Ap peptide and the resultant respective reactivity of the
antibodies towards their respective carriers, the artificial Th epitope or the KLH
carrier protein, according to the procedures described in Example 2. The short

AB1.14 peplide alone as a controlimmunogen, and the two immunogenic
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40X magni fication. The sera obtained fromanimals i munized wth

APl _28-sK-MWF Th 1-16 (Seq I D NO 74) prepared in | SA 535 W3t &hbdrP065 |

emul sion strongly stained the plaques forni ng a pattern of cores as shown
in slides Figures 2a and 2d. Again, surprisingly, staining with i mune

sera prepaggdydgabnst the correspondi ng CFA/ I CFA for nulpgiipQer@sse a
different staining pattern in that reactivities with plaques were

predom nantly on the bl ood vessels as shown in Figure 2b rather than with
the plaques in the brain tissue. Prei mune serumdid not stain the
sections as shown in Figure 2c. The hyperi nmune sera generated by

i mmuni zation with AP142 peptide alone in CFAIICFA, despite its strong

reacti vit t@sstitictshwéiBlforaidigd L4 GAtergave emulsion ntsining ltiye agjakarstt ai ni ng
pattern in the section shown in Fi ure 2e. [0Q781 Sinmi [ ngst ai ni ng of
%D brei n [¥ASe IR BAHB sulgH o FosBBiush: AeRiaRE Biab e ser a
obt ai ned {dipiR4pui nea pigs imuni zed with the various vaccine fornulations

described in Exanples 3, 4 and 5. These sera were also evaluated for their
ant i body ﬂ@amtfraﬁrmqrééymlwsm@ imeoDeNaRs Skpecte, Thesynthetis | S and  with

LR 501 U0k Fba PN A7 EYbERCHTAR. Sl HOISHSOR o Tapkakl o ronds

were fou se ree assa Table 9, the
anti - pept feland to @adtighly imresnaxfenichie eficidng mﬂmdnaem antibad@stth &Pser aheai sed

agai nst the _short peptide one formul A5 1 er-in-oil
enul si on Bytl@_qi@WW?r%SQ Wé‘l‘ﬁb Hgﬁlycqrgg%re,agé 6\10 Hb&'k o2 PERYURES wer e
negl i gi bl %a{}\?/ﬁ a&&eé@%ﬁa HelihiS .Mﬁﬁﬁ.zfaﬂ&mdgwttnerg%m 09l R AN2ETIrSs

vacci nat e Aal. 28 tide al one fornul at | umand in 1SA51, and
AO01- 14 conmpd @awwsmvsmma wruzamnaeﬁwqw\ely)sﬁ(ﬂnen W?ée édisreastivetiigh cant
site- dir

ctivi 1 bl e AP,
and to thgféﬁ '3%’2‘% S8 wgé?é%?)%é?bg’%%l%gt% ﬁtéﬁ%ﬂﬁ)r':aﬁﬁ %éé%@g} esSEid)qugqjvere found
W t h ser a 5flj onatad iptatd, Sheyaae@&od}lm/mrﬁmmegﬂﬁeé dtiil&)m!)lomand abdi zed with
synthetic AP, /T f. the. ent Loy S obtai ned
from t hesdo'st ﬁﬁgé“’mg# '@ H&'r%%”fe’ﬁﬁsgeg& mgdt}%?ﬁéez%nﬁ
i nMunogeniaatibydies wb@ndﬂ@mdtmedl The tlagesttainedps lsbowag nt'Fm)léJ&ceheaﬂynal f ragnent
of AD, -42 havin j no, aci ds d to foreign Th
opi t opes. defmsbaien e Rohfiebaptt Sardicied Fadsrhtstsddun e, For o gn°Th
epi t ope |mmg§eﬁbﬁhelm§mgﬁanmﬁy of the peptide |rmunogens of the
present invention to a surprising extent. The peptide i mmunogens of the

present i rwgﬁ]l on i Illhe? {rrlamnbggg;elng With the E:grtlj'éer protein KLH was found to be highly
immunoreactive with the conventiona! peptide-carrier protein conjugate {e.g. Logso
titers of 4.903 and 5.018 for 4 and 6 weeks post initial immunization respectively).
However, the antibodies elicited were only moderately crossreactive with the
soluble AB4.2 peptide (e.g. with Logo liters of 3.342 and 2.736 for 4 and 6 weeks
post initial immunization respectively). This is approximately 10X to 100X less
than SEQ ID NO:73. Unexpectedly, the peptide immunogens of the present
invention were highly site-directed and focused. Only functionally impottant
antibodies towards the anti-aggregation and disaggregation sites on the N-
terminal fragment of the Ap peptide were generated rather than-tewards irrelevant

carrier sites.
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vacci ne formul ati ons acceptable to use in humans generated anti bodi es

having the desired cross-reactivity to senile plaques bangbh&nk3bis tissues
of AD patients. EXAMPLE 7 THE IMMUNOCGENICITY OF REPRESENTATI V
EADP EPTI| DE VACCNES |N BABOONS AS PREDI CTOR OF | MMUNOTHERAPEUTI C
EFFI CACY F 0079] A representative synthetic i rmug(t%%

A(i 1 _26-c- Ii'-aM//lﬁQ{]l 16 (SEQ 1D NGO 74), formulated in | SA51 ter-|n oi |
enul si on at-dose |evels of 25ug/0.5nL, 100ug/ 0. 5nL and 400ug/ 0. 5nL were
given to three baboons Y299, X398, X1198 at 0, 3 and 6 weeks schedule from
initial inmmunization. Pre-immune sera and sera at weeks 5 and 8 weeks post
initial inmnization (wpi) weré collected. For conparison, a fourth baboon
X798 was given 100ugl0. 5nL doses &KAMPLES I nol ar m xture of free peptides
A(31.28 and A 3142 for rrul at ed in alum the standard adJ uvant approved for

human use. Prei nmune s# iep REP IMMUINOGENBYit rol . [0080] Sera
fromall four inmmuni zeﬁR@,ﬁStﬁEéngIé'!EbeOéiﬁl‘ﬂuEM uat ed for their

antibody reactivities with the functional site by AD -14 ELISA and for
reactiviti 0%kt h sdiraibsef AD) PMQHWM*MMEE@F\SAMQ!@ am;ttaoftaalrtee%pmit:m 0, 5

and 8 wpi blood%sg%gflﬁsg\?%ﬂa\{dlﬁd ﬁﬁllyﬁ)ld cf# @ﬁ%&rg%@é&‘f r8e‘%|ugﬁ é erd tgh the

seni | e pl aques | aques I've Sssel s
wer e eval useastiviigs ta polymers: sdnile plpgass ditbe imimede isard:‘mmenhe gBineh mms@dl of

o By i i RABIEof PA R TaE 1079
recogni zes dewciedmmumbw&ms@mb:mﬁg G405 AvitBaBibliveatet Talﬁt:mﬁpo&n B

[ 0081] Par ds aaln refound W t h seratested in_ all ree
assays. A@éﬁm{mﬂ Of By URrESGERRR Flaindg s thodaRiNg ?Wg%ﬁéﬁ ELI SA
reacti viti @agment & shesiag spseénh: S tgu; fmmm@y pigkers/lSrevasiel Rabfutdr & API - 28
and APl -42 faornulated in er, the reactivity of this serum was

weak for tHelYOMatuRyK RQ"E)‘H"FHF @@ﬁﬂ’@d@’a*‘d’t%%‘)f the SE@ﬁ{etSaSQE“ babiogRisefacwene

si t e- di r ectaged SREHiwibh be%:500 Thb@%aﬁJHﬂﬁ{ 6f%'@|m:§hﬁ@ aRfl pfBkirkthe dePa wRldID! €
A0142, and to the plaques and T
kindly performed under code by Dr Gaskln as described (Gaskin et al,, J. Exp Med.

165:245, 1987).

[0076] . In Figure 1, serial cross sections of brains from 2 AD patients were
initially examined at 10X magnification. Sections {a), {b) and (c) are from AD Brain 1
and (d), (e) and (f) are from AD brain 2. Preimmune normal serum and immune sera
from guinea pigs collected at 6 weeks post-initial immunization were tested by
immunoperoxidase staining on cryostat sections from AD temporal cortex rich in
plaques and neurofilament tangles (NFT). The immune sera used in the first study
shown on slides Figures 1a and 1d were obtained from animals immunized with APi2s
-eK-MvF Th1-16 (SEQ 1D NO:74) prepared in ISA51 water-in-oil emulsion. The results
show significant binding to both senile plaques and amyloid pltaques on the thioflavine
S positive blood vessels (TSBV). The cross-reactivities of the immune sera raised
against the equivalent immunogen prepared in CFA/ICFA are shown in slides Figures
1b and 1d. Unexpectedly, in contrast to the resulls obtained with the vaccine
formulated with ISA51, preferential binding to the AB1.2s plaques on the blood vessels
(TSBV) were observed for the sera raised against the CFA/ICFA vaccine. This means
- that the antibodies elicited by the vaccine formulated with ISA51 is distinguishable

from the antibodies raised by the vaccine formulated in CFA/ICFA. Moreover, the
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patient brain sections were found with sera collected at 8 weeks post
initial inmmunization fromanimals imunized with the reprgs&hbaYS
conposition of the invention (SEQ ID NO 74) at both the 100ug/0.5nL and
400ug/ 0. 5L doses fornmulated with | SA51. The results obtained fromthis
baboon st udp.e2hdeesef ore, denonstrated the useful ness ofpdigei/imasnogen of
the present invention in a vaccine formulation appropriate for humans. The
i mprovenent in immunogenicity (10 to 100X increase in specific antibody
titers to the functional-site of Ap) is very significant in conparison to
the peptide vaccine of the prior art with the i nmune responsiveness in
baboons cl osely resenbl i that of humans. [0082] Simlarly, a mxture

n
cont ai ni ng@Atiedies %ﬁﬁ@@%%ﬁtﬁ@éﬁp@pwﬁmwg@ﬁ@sw inge the eeasrbt INYRIRPDI on can
be used f rocaeéa%hgaf,éd?& {31 RaVEARE WBS R datigHdr @MAsahestivdp td Senild PRIuES iper dose

to elicit functional anti-A[3t_t4 antibodies in genetically diverse hunman
popul at i ontbefberintigeuer BigdRmuba seiven gaveaoridainingfin sprespopdmgisaiiefegiani ty in
humans i s RRES - t rgsence of a prom scuous Th epitope in the
pepti de immnog’é%’qg‘tgyf g%%@%ﬂ@i@h that provides for achieving .broad MHC
recognition. 25 Novenber 2005 WO 02/096350 [0083] Table 1 PCTI US02110293
Pat hogen- dB07¥kd Pr diitbelGusurepsEIXisiase sisiningepl asigberopT Ryctions of ABthraw bf

ThakKLRRL L ORT DR A RV By et R ARG e, 2a to 2e &
TT2ThaKKFNM wignifiretia/Iheidern sitaing iyNGEINYIRIAVEREZEE Withd\B1.2s-eK-MVF Th
R T EAEh 3 TR A TGN G M W
ThaW/RDI | DRYadqiNesSoedihbta pattern of cores as shown in slides Figures 2a and 2d. Again,
surprisingly, staining with immune sera prepared against the corresponding CFA/ICFA
formulation gave a different staining pattern in that reactivities with plaques were
predominantly on the blood vessels as shown in Figure 2b rather than with the
plaques in the brain tissue. Preimmune serum did not stain the sections as shown in
Figure 2c. The hyperimmune sera generated by immunization with Apy.42 peptide

alone in CFAVICFA, despite its strong reactivities with ABs.2a by ELISA, gave a

surprisingly weak staining pattern in the section shown in Figure 2e.

[0078] Similar immunostaining of AD brain tissue was performed with 11 pooled
immune and preimmuné sera obtained from guinea pigs immunized with the various
vaccine formulations described in Examples 3, 4 and 5. These sera were also
evaluated for their antibody reactivities with the functional-site by ABy.14 ELISA, and
with the soluble APz by AB142 ELISA (Table 9). In general, parallel trends were
found with sera tested in all three assays. As shown in Table 9, the anti-peptide
reactivities of the pre-immune serum and the sera raised against the short peptide
Ap+.14 alone formulated in ISAS51 water-in-oil emulsion by ELISA were low and the
cross-reactivities to plaques were negligible. Modest reactivities were found with sera
from animals vaccinated with AB1.2 peptide alone formulated in Alum and in ISA51,
and AB1.14 conjugated to KLH and formulated in ISA51. Whereas, significant site-
directed reactivities to the functional ABy.14 site, to soluble Ap, and to the plaques and

TSBV in AD patient brain tissue sections were found with sera from animals
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TTs ThaDVSTI VPYI GPALNHV11 CT ThaALN WDRFDVFCTLGATTGYLKGNS12 DT1
ThaDSETADNLEKTVAALSI LPGHGC13 DT2 25 November 2005

ThaEElI VAQSI ALSSLMWAQAI PLVGELVDI GFAATNFVESC14 PF ThaDHEKKHAKI\/EKASSVFNV\NSlS
SM ThaKWFKTNAPNGVDEKHRH16 TraT, ThaGLQGKHADAVKAKGL7 TraT?2

ThaGLAAGL WehhADBAIEDVNLS Tr aT3 ThaSTETGNQHHYQTRWENANKLY perius02/10293

HBaq- 69bSDFFPSVRDLLDTASALYRE20 CTPi 1 TheTl NKPKGYVGKE21 a US 5, 759,551 b
Ferrari et al., J din Invest, 1991; 88:214 Stagg et al., | mmunol ogy,
1993; 71:1 -36 25 Novenber 2005 WO 02/ 096350 {00841 PCTI US02110293 Table 2
Artificial ldealized Th and Conbi natorial Library Idealized Artificial Th
a. MVF Th and Th epitopes derived therefromb- HBsAg Th, Prototype and
Der i vat | vEBMPRIZEd ¥ith HYnthefigAA STETmuSeanns o dsaaeseyt Noenfipn. The results

5 OB, AV b TR 4,50 TV v

immunogenicity of the peptide immunogens comprising the N-terminal fragment of

AB1.42z having amino acids from 1-28 to about 1-10, linked 1o foreign Th epitopes.
Moreover, the results showed that the presence of a foreign Th epitope improves the
immunogenicity of the peptide immunogens of the present invention to a surprising
extent. The peptide immunogens of the present invention in chinically acceptable
vaccine formulations acceptable to use in humans generated antibodies having the

desired cross-reactivity to senile plagues in the brain tissues of AD patients.

EXAMPLE 7

THE IMMUNOGENICITY OF REPRESENTATIVE AB PEPTIDE VACCINES
IN BABOONS AS PREDICTOR OF IMMUNOTHERAPEUTIC EFFICACY FOR
AD

[0079] A representative synthetic immunogen, AB1.2s-c-K-MvF Th1-16 (SEQ
ID NO:74), formulaied in ISAS1 water-in-oil emulsion at.dose levels of
25ug;’0.5mL,1-00ugIO.5mL and 400ug/0.5mlL were given to three baboons Y299,
X398, X1198 at 0, 3 and 6 weeks schedule from initial immunization. - Pre-immune
sera and sera at weeks 5 and 8 weeks post initial immunization {(wpi) were
collected. For comparison, a fourth baboon X798 was given 100ug/0.5mL doses
of an equimolar mixture of free peptides AP1.2s and APz formulated in alum, the
standard adjuvant approved for human use. Preimmune sera were used as the

negative control.

[0080] Sera from all four immunized animals were coliected and evaluated
for their antibody reactivities with the functional site by Ap1.14 ELISA, and for
reactivities with soluble APz by AB1.4z ELISA (for sera collected at 0, 5 and 8
wpi). The cross-reactivities of the anti-sera (8wpi only) with the senile plaques
and the plaques in thioflavine S positive blood vessels were evaluated by

immunostaining as described in Example 6. Instead of using anti-baboon Ig, the
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L L V29 | SEIKGVI VHKI EG 30 MVF Thi-2 T RT TR T31 MSEI KGVI VHKLEGMB2 MVF Thi -3
LT MRT TRM TV33 MVF Thi - 41 SEI KGVI VHKI EG 34 MVF Thi - 51 TE) RGWL,MTR, G035 MF
Thl - BMSEMKGVI VHKNEGMB6 MVF Thl - 7LTEI RTVI VTRLETV37 | SI SEI' KGVI VHKI EG LF38 MVF
Thl -8MT RT TRM TMB9 L L V40 | SI SEI KGVI VHKI EG LF41 MVF Thi-9 T RT TR T42

| SLSEI KGVIwblighfedde F43 MVF Thl - 10 MI' MRT TRM TV44 | SLTElI RE¥héiiAemEVLFA5 MWF
Thl-11 1 1 146 MF Thl-121 SI SEI KGVI VHKI EG LF47 MWF
Thl - 131 SI TEI RTVI VTRI ETI LF48 MWF Thl - 141 SMSEMKGVI VHKMEGMLF49 MWF -
Thl - 151 SLTElI RTVI VTRLETVLF50 MVF Thl - 161 SI TEI KGVI VHRI ETI LF51  Th
I dentifierAm no Acid SequenceSEQ | D NO HbsAg- Thl FFLLTRI LTI PQSLD52
HbsAg- Thl - 1IKKKFFLLTRI LTI PQSLD53 HbsAg- Thl - 2FFLLTRI LTI PQSL54
antibody detector used is an Fab fragment from anti-human IgG that recognizes

all human isotypes and is cross-reactive with baboon 1gG.

[0081] Parallel trends again were found with sera tested in all three assays.
As shown in Table 10, pre-immune sera were negative. Modest ELISA reactivities

" were found with serum from animal X798 vaccinated with AB4.ze and APy
formutated in Alum. However, the reactivity of this serum was weak for the
recognition of senile plaques. In contrast, significant site-directed reactivities to
the functional-site of AB1.14, to soluble ABq42, and to the plaques and TSBV in AD
patient brain sections were found with sera collected at 8 weeks post initial
immunization from animals immunized with the representative composition of the
invention (SEQ ID NO:74) at both the 100uglO.5mL and 400ug/0.5mL doses
formulated with iISA51. The results obtained from this baboon study, therefore,
demonstrated the usefulness of the immunogen of the present inventionin a
vaccine formulation appropriate for humans. The improvement in immunogenicity
{(10to 400X increase in specific antibody titers to the functional-site of Ap) is very
significant in comparison to the peptide vaccine of the prior ait with the immune
responsiveness in baboons closely resembling that of humans.

[0082]' Similarly, a mixture containing two to three synthetic immunogens of
the present invention can be used for formulation into vaccines at from about 25 to
1000 ug per dose to elicit functional anti-Ap..4 antibodies in genetically diverse
human populations for the prevention and treatment of AD. Broad
immunogenicity in humans is expected due to the presence of a promiscuous Th
epitope in the peptide immunogen of the invention that provides for achieving
broad MHC recognition.
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KKKLFLLTKLLTLPQSLDS5 RRRIKIT RIT | L IR56 SSAL2 Th2VRW W V | V57 F FF FF

F V F58 F59 HbsAg Th1-3KKKIITITRIITIITTI D60 HbsAg Thl- 4lﬁb§lﬁolvglégﬁl Oﬁkl TTI 61
HbsAg Thl - 5KKKMMTMIRM TM TTIl D62 HosAg Thl - 6FI TMDTKFLL. ASTHI'L b

Thl - 7KKKFI TVMDTKFLLASTHI L64 -37 25 Novenber 2005 WD 02/ 096350 PCT/ USOZ/ 10293

[ 0085] Tabye odosesseno Aci d Sequences of Apt42 Peptides apgyiksdkdser m nus
Fragments SEQ | D NOAm no Acid Sequence SEQ I D

NO 65A0142DAEFRHDSGYEVHHKLVFFAEDVGSNKGAI | GLMWGGW A SEQ | D NO. 66AN

- 28 DAEFRHDSGYEVHHKLVFFAEDVGSNK SEQ | D NO 67AP, - 14DAEFRHDSGYEVHH SEQ | D
NO 68Al 1. 12DAEFRHDSGYEV SEQ | D NO 69A01. 10DAEFRHDSGY WO 02/ 096350 [ 0086]
Tabl e 4 | mmunogenAm no Acid SequenceSEQ I D NO

AQ - 28- GG-[GMAEFRHDSGYEVHHQKLVFFAEDVGSNK— GG FFLLTRI I, TI PQSLD70 Th
l a- EK--1S-MWF  AQ

Table 1

Pathogen-derived Promiscuous T Helper Cell Epitopes (Th)

Description of Th Amino Acid Sequence SEQ 1D NO
HBs Th® FFLLTRILTIPQSLD 1
PT,Th® KKLRRLLYMIYMSGLAVRVHVSKEEQYYDY 2
M, Th KKQYIKANSKFIGITEL 3
TT, Th® KKFNNFTVSFWLRVPKVSASHL 4
PTaTh YMSGLAVRVHVSKEE 5
TT:Th® YDPNYLRTDSDKDRFLQTMVKLFNRIK 6
PT,Th® GAYARCPNGTRALTVAELRGNAEL 7
MVF, Th? LSEIKGVIVHRLEGV 8
MVF, Th® GILESRGI KARITHVDTESY 9
T, Th? WVRDIDDFTNESSQKT 10
TTs Th* DVSTIVPYIGPALNHV 11
CTTh® ALNIWDRFDVFCTLGATTGYLKGNS 12
DT1 Th DSETADNLEKTVAALSILPGHGC 13
DT2 Tha | EEIVAQSIALSSLMVAQAIPLVGELVDIGFAATNFVESC 14
PF The DHEKKHAKMEKASSVFNVVNS 15
SM Th® KWFKTNAPNGVDEKHRH 16
TraT, Th? GLQGKHADAVKAKG 17
TraT2 Th® - GLAAGLVGMAADAMVEDVN 18
TraT, Th® STETGNQHHYQTRVVSNANK 19
HBesoss’ : SDFFPSVRDLLDTASALYRE 20
CTP,, Th® TINKPKGYVGKE 21

® US 5,759,551
® Ferrari et al., J Clin Invest, 1991; 88:214
¢ Stagg et al., immunology, 1993; 71:1
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- DAEFRHDSGY- EK- | SI TEI KGVI VHRI ETI LF71 Th1-16

A( 3, - 13- EK- | S- WFDAEFRHDSGYEV- EK- | SI TEI KGVI VHRI ETI LF72 ?E:NOJngber 2005

Al - 14- EK- | S- WFDAEFRHDSGYEVHH EK- | SI TEI KGVI VHRI ETI LF73 -1

ADL. 2B- EK- | S- WFDAEFRHDSGYEVHMXKLVFFAEDVGSNK- EK- | SI TEI KGVI VHRI ETI LF74

Thl -16 Ali = EFRHDSGYEVHH EK- | SI SEI KGVI VHKI EG LF7 9T TR T76
25 Novent)e‘rwgzl%}é%l§ 02/ 096350 PCT/ US02/ 10293 O] 0871 Ta%lcenéﬂ%ngl Titer
(Logla) | nmunogenAdjuvantGP I D #4 WPl 6 WPI

Ap, - 14Avg. API - 42Avg. Al 3t _t 4Avg. API - 42Avg.

Aal- 28Al uml63012442, 3260, 8782. 4010. 8881. 9661. 2022. 405 (SEQ I D

NO. 66) 16313. 4083. 9243. 0443. 608

APl - 42A1 umb68)0. 7731. 1240. 6801. 4611. 06217841. 2031. 807 (SEQ I D

NG 65) 16351. 4742. 2422. 5052. 510 25 Ngii%ngigr 2005 PCTI US02110293 Table 6
ELI SA Titer (Logla) | nogenAdj, yvant: 4 W16 WP i0 .

Aj 31. 14Avg. AP -@&ﬁ%@'.'%izfgibg."AM%ﬁQ%' ’—)!?é?%{.'ﬁ’@&z%flgég'g'f‘.' 1Bg1. 1291. 2290
1. 1001. 271a. ¥B41 Toand dhsepitopes derived therefrom

Th identifier Amino Acid Sequence SEQ ID MO
MVF Tht LSEIKGVIVHRLEGV 22
DLSDLKGLLLHKLDGL: 23
EI EIR IXI RIE I 24
SSAL1 Thl vV ovw vV .
F F FFF F F 26
ISEIXGVIVHKIEGI 27
MVF Thl-1 MT RT TRM TM 28
L LV 29
MVF Thi-2 ISEIKGVIVHKIEGI 30
T RFT TR T 31
MVE Thi-3 ‘MSEIKGVIVHKLEGM 32
LT MRT TRM TV 33
MVF Thl-4 TISEIKGVIVHKIEGI 34
MVF Thl-5 TTEIRTVIVIRIETI s
MVF Thl-6 MSEMKGVIVHKMEGM 36
MVF Thi-7 LTEIRTVIVTRLETV 37
ISISEIKGVIVHKIEGILF ' 38
MVF Thl-8 MT RT TRM TM 39
. L L v 40
MVF Thi-o TSISEIKGVIVHKIEGILF a1
T RE TR T 42
WVE Thi-10 ISLSEIKGVIVHKLEGMLF 43
MT MRT TRM TV 44
MVE Thi-11 ISLTEIRTVIVTRLETVLF : 45
1 11 46
MVF Thil-12 ISTISEIKGVIVHKIEGILE 47
MVF Th1-13 TSITEIRTVIVTRIETILF 48
MVF Thl-14 , ISMSEMKGVIVRKMEGMLF 49
MVF Th1l-15 ISLTEIRTVIVTRLETVLF 50
MVF Thl-16 ISITELKGVIVARIETILF ' S1

b. HBsAg Th, Prototype and Derivatives

Th Identifier Amino Acid Seguence SEQ ID NO
HbsAg-Thl FFLLTRILTIPQSLD 52
HbsAg-Thi-1 KKKFFLLTRILTIPQSLD 53
HbsAg-Thl-2 FFLLTRILTIPOSL 53
KKKLFLLTKLLTLPQSLD ' S5
RRRIKII RII I L IR 56
SSAL2 Th2 VRYVW VV VIV 57
FPP FPFVF sa
: F 59
HbshAg Thl-3 KKKITTITRIITIITTID 60
HbsAg Thl-4 KKKIITITRIITIITTI 61
HRbsAg Thi-§ | KKKMMTMTRMITMITTID 62
| BbsAg Thi-6 FITMDTKFLLASTHIL 63
HbsAg Thi-7 KKKFITMDTKFLLASTHIL 64
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(SEQ 10 NG 67)16591. 0900. 720. 1. 4410. 874 AN-zel SA5116322. 3412

3. 6563. 3822. 2762. 7153. 3593. 455 291 (SEQ I D NO 66) 163322gﬁé‘,§mg&72%051533. 550
Al31. 28- GG HBVTh16424. 7924.5264. 548984. 4414 261 (SEQ I D NO

70) | SA5116434. 4324. 6124. 6374. 5824. 4474. 44. 081. API - 42] SA16362. 724864 3. 6032
2. 2861 3. 250%7d9638029972 (SEQ I D NO 65)5116371. 004. 1. 28d1/s0hdd203- 495.

ELI SA Titer (Logio) GP I D I mmunogenAdj uvant4 W16 WP

APl - 14Avg. ARI - 42Avg. API - 14Avg. A( 31. 42Avg.

AP1- 10- eK- WF16664. 2934. 9244. 4145. 180 Th1.16 F 4 5 4 5 F495087320265 C Al
.... A (SEQ 1D NO 71)16674.6965. 2504. 2255. 350

AP1- le-t K- WF16644. 5775. 1005. 3206. 000

[0085]

Table 3

Amino Acid Sequences of AP 142 Peptides and its N-terminus Fragments

SEQIDNO Amino Acid Sequence

SEQID NOB5 | APiaz | DAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVVIA
SEQID NO:66 | APrzs | DAEFRHDSGYEVHHQKLVFFAEDVGSNK

| SEQID NO:67 | AB1rasa DAEFRHDSGYEVHH
SEQID NOB8 | APraz DAEFRHDSGYEV
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Th1l-16 CFA/IFA4 4 4 5 495891545278 .... (SEQ ID NG
72) 16654. 3224. 6823. 7004. 555 APl . 14-Elc MVF16603. 7004. 6784 \pdémana2903nl- 16 5
6835 060625 CFAII FA3.285.4.. (SEQ ID NO 73)16614. 7645. 4434. 8226. 000

15B43. 3554. 6102, 7434. 487 API - 26- eK- WF .

Thl- 16CFAl WwbAd/a#5%- 7073. 2014. 6884. 3283. 7313. 5925. 1554. 9Q}trnds 0 NO 74)
15862. 5453. 6854. 3045. 061 25 Novenber 2005 WD 02/ 096350 PCTI US02/ 10293

[ 0090) Table 8 ELISA Tiler (Logio) GP ID4 WPl 6 WPl | mmunogenAdj uvant ThTh
AR142Avg. pepti deAvgAR, - 42Avg. pepti deAvg or KLHor KLH

{0086]
Table 4
Immuncgen Amino Acid Sequence SEQ 1ID
NG
-GG-HBV
;'::'“ GG DAEFRHDSGYEVHHQKLVFFAEDVGSNK-GG- FFLLTRILTI POSLD 70
-eK~IS-MVF
BB, 0-€K-18 DAEFRHDSGY-£K- ISITEIKGVIVHRIETILF 71
Thl-16
BB,.1;-6K-1S-MVF DAEFRHDSGYEV-EK-ISITEIKGVIVHRIETILF 72
Thi-16
?gll'“l'gx' 5 -MVE DAEFRHDSGYEVHH-£K- ISITEIKGVIVHRIETILF 73
?’;’1'“1' :K' IS-MVF DAEFRHDSGYEVHHQKLVFFAEDVGSNK-eK - ISITEIKGVIVHRIETILF | 74
A,.,,-EK-MVF DAEFRHDSGYEVHH-£K- ISISEIKGVIVHKIEGILF 75
1-14
Thi-9 T RT TR T 76
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AR1-1416581. 229NA1. 285NA | SA 51 0 PNALl. 080NA 975 (SEQ I D NO

67) 16590. 720. NAO. 874NA ARL. 14- eK- M\WF16624. 3880. 0064. 559% &8’2‘5‘{% ?g SA 510
0 4.0940.0384.126. 64 (SEQ ID NO, 73)16633.8000.0703. 69 H

ARl 1416703. 1814.6722.6254.876 |1 SA 51 342 4 2.7365.018 3903 (SEQ I D NO

67) 16713. WG 0Dooksxe- 2. 8465. 160 25 Novenber 2005 WO 02/ 09688RsBfhtdks) S02/ 10293
10091] Table 9 ELISA Tiler (Login)lmunostaininga of serial frozen Vacci ne
Formul ati onGP AD 1-42A131 14sections of AD s |ID#brain tissue
AvgAvgPl aqueTSBV in Al um 16300. 8782

[0087]
Table 5
ELISA Titer {Logio)
immunocgen Adjuvart | GP 1D # 4 WPI & WPI

ABy1a Avg. Afraz Avg. APra Avg. Abyaz Avg.

{SEQID NO.66) 1631 3.408 3924 3.044 608

1634 0.773 0.680 1.062 1.203
Abraz Alum 1.124 1.461 1.784 1.807

(SEQ ID NO:E5) 1635 1.474 2.242 1 2.506 2510
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1.2442 +1+4 Ap401326 t-2e16313.924.3.408. |SA51 3 291 i

+4+6

16323. 6863972. 3412+3+5 A n 16333. 107. 2.241. P,-2e K-WF
15844.6103. 355 A p,.2a-s 15854. 6884. 3283. 7073. 201+4+6 S

(15863. 6852. 540 A3, - 26- eK- MWF Thl-16 in | SA5116423. 6034 5822. 7243 +4+6 510
(SEQ | D NQyo§4dsks#31. 2011. 004.

| 0,.,416590. 720.1 090. AD, . a4-EK-MWF Thl-16 in CFAI | FA16604. 6775 0603. 7004

in | SA51 16581-2290 1. 1684

G

%%énggA/ | FA

Ne@hgy A9751

[0088]
Table 6
ELISA Titer {Loga)
GP
{mmunogen Adjuvant D4 4 WP 6 WPI
Abraa Avg. ABiaz2 Avg. Afiaa Avg. APsaz Avg.

A 1658 | 1.168 1.229 1.100 1.285

1SA 51 ‘ 1.129 0.975 1.27 1.080
(SEQ D NO: 67 1658 | 1.090 0.720 1.441 0.874
Afeas 1632 | 2.341 3656 2.276 3,359

15AS51 2291 3.382 2.715 3,455
(SEQIDNG:6E) |- 1633 | 2.241 3.107 3.153 3.550
AB1.28- GG-HBVTh 1642 | 4.792 4528 4.548 4.441

ISA51 1 4612 4582 4,498 4.261
(SEQ 1D NO:70) 1643 | 4.432 4637 4.447 4081
AB1-a2 1636 | 2.724 3603 2.286 3250

ISA51 1.864 2.402 1.997 2.873
(SEQ 1D NO: 65) 1637 | 1.004 1.20% 1.707 2.495
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232 (SEQ i D 140: 73) 16615. 4434. 764. Ap, . 14-EK-MWF Thl-16 in

| SA5116624- 388094 3.5513 +4+6 4285 (SEQ ID NO 73) 16633 580¢3nHdkB004
,.12-eK- WF Thl-16 in CFAI| FA16645. 1004 4.5774 +4+6 891-450 (SEQ I D NO
72) 16654. 682. 4. 322, Apl.,n-EK-MWF Thl-16 in CFA/ | FAL6664. 9245 4.2934 +4+5
087455 (sgg '5@%&@ 71) 16675. 250. 4. 696. in | SA51 16703.18é3 3,280102 +2+4
KLH (O Ap3a25"3416353. 502. 2. 924. Negative Control <0FSHYS%A

(preinmune serum a: Serial dilution @1:100 25 Novenber 2005 WD 02/ 096350
PCT/ US02/ 10293 100921 Table 10 ELI SA Titer (Logj o)l munost ai ni ng of

[0089]
Table 7
ELISA Titer (Log1o)
GP ID
immunogen Adjuvant . 4 WPt 6 WFI
APraa Avg. APz Avg. AB1.14 Avg. 1 APre: Avg.
ARr-0-eK-MVE 1666 | 4.293 4924 4414 5.180
Thi-16
CFAIIFA 4,495 5.087 4320 5.265
{SEQ ID NO: 71) 1667 4,696 5250 4225 5.350
Atz e-MVE 1664 | 4.577 5.100 5.320 6.000
Th1-16
CFANIFA 4.495 4.891 4545 5.278
{SEQID NO: 72) 1665 | 4.322 4682 3.700 4.555 ’
Ap114-e-MVE 1660 | 3.700 4677 4.544 5.250
Thi-16
CFA/IFA 3.285 5.060 4.683 5.625
(SEQ 1D NO: 73) 1661 | 4.764 5.443 4.822 6.000
1584 | 3.355 4610 2.743 4,487
APy_og-cK-MVF .
Thi-16
) . 3.731 5.155
cranpa | 1988 ] 3707 1 4000 | 4988 1 4308 3.592 4.901
{SEQID NO: 74)
1586 | 2.545 3.685 4.304 5.061
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frozen sections of G oupVacci ne Fornul ati onDoseAP142API - 14AD brain (8 wpi)
05805 8 PlaquesTSBV VJPI WPl WPl WPi WPl WPl 1Aas-2s cKV - 5

p90. 8942. 9622. 7360. 6651. 7452. 706+2+ 2in | SA51100 25Nlovdmblr 2605

pg0. 6102. 9873. 6400. 7942. 8164. 800+4+6 3400

My0. 6962. 6QGf02en36h 5394. 2503. 799+4+6 4Apl- 28+ API - 42 inp@qﬁg%ﬁyws

pg0. 8971. 9632. 4850. 7980. 7272. 850++ 5Negati ve control ------ gNeg 25
Novenber 2005 WO 021096350 PCT 1US02110293 1 claim 1. A peptide i mmunogen
of about 20 to 100 ami no acids long conprising: (i) a helper T cell (Th)
epitope selected fromthe group consisting of SEQ ID Nos: 1 to 64; (ii) an
N-term nal fragnent of A 31.42 peptide, SEQ ID NO 65, consisting of from
10 to 28 o#0AB) aci d resi dues wherein each fragnment conprises anino acid
residue 1 of the A(3112 peptide or an inmmunol ogically functional anal og of
the N-tem nal fragment of API-42 pepidg, and (iii) optionally a spacer
consisting of at |least an amno acid t0 separate the i munogeni ¢ donai ns.
2. A peptide inmmunogen of claim1, wherein the spacer is selected fromthe
group consisting of an amino acid, Ay-dy, ((x, s-N-Lys, and Pro-Pro- Xaa-

Pro-Xaa-Pro (SEQ 1D NO 73). 3. A peptide inmmunogen of claim2. wherein the
spacer ils Ay-Qy. ELISA Titer (Logio)
i GPID 4 WP 6 WP!
Immunogen Adjuvant 4
Th Th
Abisa | Avg. | peplide | Avg | ABiez | avg. peptide | Avg
or KLH or KLH
. 1658 | 1.229 NA 1.285 NA
Abr-1a ISA51 .
0.975 NA 1.080 . NA
(SEQ ID NO: 67) 1653 | 0.720 NA 0.874 NA
AD11a-cK-MVF 1662 | 4.388 0.006 4.559 0.065
Th1-18 ISAS1
4.094 0.038 4.128 0.064
1663
(SEQ 1D NO: 73) 3.800 0.070 3.693 0.063
X . 1670 | 3.181 4672 2,625 4.876
KLH-(C) AB1.14 ISA 51
3.342 4.903 2.736 5.018
(SEQ ID NO: 67) 1671 | 3.502 5.133 2,846 5.160
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4. A peptide i munogen of claim2, wherein the spacer is c-N-Lys. 5. A
peptide i munogen of claim1, wherein the N-term nal fraggitmpd: 031. a2
peptide is selected fromthe group consisting of SEQ ID NGs: 66-69 and an
i mmunol ogi cal Iy functional anal og thereof. 6. A peptide inmunogen of any
one of cl ayyf®mdusssd. Or 4, wherein the N-term nal fragmppgba e, - 42
peptide is selected fromthe group consisting of SEQID NGs: 66-69 and an
i mrunol ogi cally functional anal og thereof. 46 25 Novenber 2005 WO 02/ 096350
PCT/ US02/ 10293 7. A peptide i mmunogen of claim1, wherein Th is sel ected
fromthe group consisting of SEQID NGs: 1, 3, 4, 5, 6, 7, 8, 9, 20,
38-40, 47-51 and 52-54. 8. A peptide i nmunogen of any one of clains 2, 3,
or 4, whef@91}Th is selected fromthe group consisting of SEQ ID NGs: 1,
3, 4, 5 6, 7, 8 9, 20, 38-40, 47- 51 and 52-54.. 9. A peptide i mmunogen
sel ected fromthe group consisting efy9EQ I D NGs: 70, 71, 72, 73, and 74.
10. A peptide i nmunogen of claim9 ctonststing of SEQID NO 73. 11. A
peptide i nmunogen of claim9 consisting of SEQID NGO 74, 12 The peptide

i mmunogen fepresented by one of the fol Eosimig tbss mul a]e'.'“mu °ﬂ?";‘ﬂgfﬂ-ter m nal
fragment off Ap, .42 peptide)- (B) gp( TmX-or 1A =(Th n;eﬁ X fﬁg.sl\l-ter m nal
fragment off A(3Vacsefgepeiode) - X wher eifgach A P%i ndepensientdey an am no
acid; each|B is a linking group selfected {1 [h,%lo copsisting of an
. . A" atjue
amno acidf gly-gly, (a, -N-Lys, and P 0- Prlo- Xaa- Prol Xaa- Pro (S Q ID
NO 73); Th F\g‘r;r?“d@f an am no acl@ 9ddgtencg,tintd* ¢onst |t yfes a.pelper T cell
epi t ope, s¢lecte romthe groupdtqriss{i ng 0¥408EQ | D NOs] 1-64 bnd an
i mrune enhallgl ng,safal og t her eof 163¢ N-X68¢ i, nal | $¥4ag rp;ﬁ,t of.; Ap, . 42 peptide) is
) . ! 3 . +3 T .
10 to about] "28am no acid res| d@eq w=Ad|wher E7#1éac ragngnt conpri ses
EFRH of thg A(31- pt ahdsss M@l ogi cp3dw |f uncti onall anal o t hereof;
A""“"%‘Nﬂ_% PfEr A 1585 | 4.688 | 4.328 | 3707 | 3201 | +4 +6
(SEQ ID NO: 74) 1586 | 3.645 2.540
AByze-eK-MVF Th1-16 in ISAG1 1642 13603 | (27| T, o
{SEQ ID NQ: 74) 1643 | 1.201 1.004
1658 | 1.220 1.168 .
: . 1120 | N N
AP.14 in ISASH TE&5 16750 0.975 17090 . Neg eg
APr1aeKMVF Th1-16 in CFAIFA | 1660 | 4677 | "I3700 [ 1 6
(SEQID NO: 73) 1661 | 5.443 4.764
AP11a-eK-MVF Th1-16 in ISA51 662 | 4388 |, o 35T e b 6
(SEQ ID NO: 73) 1663 | 3.800 3018
APrazeKMVF Thi-16 in CFAIFA | 1664 | 5100 | "o 14877 [ " o 6
(SEQ 1D NO: 72) 1665 | 4.682 4322
AP11g-cK-MVF Th1-16 in CFANFA | 1666 | 4.924 5.087 4293 4455 vt o5
(SEQ 1D NO: 71) 1667 | 5.250 4696
670 | 3.181 3.280
- i ) 3.102 2 +4
KLH-(C) AB1.14in ISASY 163 [ 3502 | >V 2003 *
Negative Control <05 <05 Neg Neg
{preimmune serum}

a: Serial dilttion @ 1:100
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47 25 Novenber 2005 WO 02/096350 X is an a- COON or a-CONH2 of an am no acid
;, nis fromO to about 10; mis from1 to about 4; and 2ONLSefbRA0Es t O
about 10. PCT/US02/10293 13. A peptide i munogen of claim 12, wherein the
spacer is Ay-Ay. 14. A peptide i nmunogen of claim 12, wherein the spacer
i s s- N LysyobdposssoPeptide i mmunogen of claim 12, wherei pelriRoMyiesr m nal
fragment of Al3,.,2 peptide is selected fromthe group consisting of SEQ
I D NCs: 66-69 and an immunologically effective analog thereof. 16. A
pepti de i nmunogen of any one of clains 13, or 14 , wherein the N-term nal
fragnent of Ap,.42 peptide is selected fromthe group consisting of SEQ ID
NGs: 66-69 and an i mmunol ogi cally functional anal og thereof 17. A peptide i
mrunogen BY092]ai m 12, wherein Th is selected fromthe group consisting of
SEQ ID NGs: 1, 3, 4, 5, 6, 7, 8, 9, 20, 38-40, 47-51 and 52-54.. 18. A
peptide i mmunogen of any one of clalakeIB, or 14 wherein Th is sel ected
fromthe group consisting of SEQID NGs: 1, 3, 4, 5, 6, 7, 8, 9, 20,

38-40,47. 51 and 52-54. 19. A peptide inmunogen of claim 15 wherein Th is
sel ect ed fromthe group cpnpsisting-—of SEQID-Nos-— 1 3. 4. 5.6 8, 9,
20, 38-4D,47-b1 and 52-54.{20. |A pepti F&ShTimiregen of cl|ahmmndsGinnbi@]ei n Th
is selected ffomthe group| consisting-of-SEQ D NQOs: 1] f@zengectiogsofg 77 g
9, 20, 3BSUB, | LebdroanEiob2} Bhe U8 2RAPNavenbbr 20G5.M0 02/ OEEEEH W
PCTI USO2[L1029B 21. A conpopitiop conprising|a pepetide ijnmunogen off claim!l
and a pparmageutically acteptaple hdsulaat| amd|os ¢aseri er..o8 eched from

the group copsisting of alum | PBosVh | Y8pbMFh| YEhdd®ne, L1, erdul si gen

nonophos phyyH—H-p-a—A—(MPE)S FHysbrbae—8Pp—h2—vonttani-de—+SAS51,
1 7| Ap1.30 cKV-MVE Thi-16 | 259 P0.8be P280e | 2736 | besss| 7745 | Saon | w2 ¥
2 in ISAS1 100pg | 0.610 | 2.987 | 3.640 | 0.794 | 2.816 | 4.800 +4 +6
3 400pg | 0.696 | 2.696 | 4050 | 0.539 | 4.250 | 3799 | +4 +6
4 ABr-ge+ APrazin Alum | 100 pg | 0.897 | 1.963 | 2.485 | 0.798 | 0.727 | 2.850 + +
[ Negalive conirol - - - - - . - Neg Neg
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| SA35, | SA206 and | SA 720. 22. A conposition conprising a pepetide

i mmunogen of claim2 and a pharmaceutically acceptabl e,agj yyas\d -855l/ or
carrier selected fromthe group consisti ng of alum |[|iposyn, saponin,
squal ene, L121, emul sigen nonophosphyryl lipid A (MPL), polysorbate 80,
21, Montg A51, | SA35, | SA206 and | SA 720. 23. L1.0on
conpri si ng Q"’%@Bisﬁ de i munogen of claim3 and a phar r@g@ﬁ_@?z@%ﬁsy

accept abl e adjuvant and/or carrier selected fromthe group consisting of
alum |iposyn, saponin, squalene, L121, enulsigen nonophosphyryl lipid A
(MPL), polysorbate 80, QS21, Montanide | SA51, |SA35, |SA206 and | SA 720.
24. A conposition conprising a pepetide i munogen of claim4 and a

phar maceutlictl y accept abl e adj uvant and/or carrier selected fromthe group
consi sting of alum |iposyn, saponin, squalene, L121, enul sigen

nonophosp ryI SA51

| SA35, | SA206 anéaéﬂt@ﬁﬁ?%ﬁl’é%” B%%’Z’%@g‘?t ??&S%m?:‘g%l"s 'M%E%%’%‘

i mmunogen of clai m §) anda Iaelpph'ﬁcelh(:Tét)tep(t@el s,elmmombheganmmaamu@dﬂ or
carrier selected fr r.0, 4CONSi sting of alum |iposyn, saponin,
squal ene, L121, g’gog@eNg?mH%énOSphyr yl lipid A (MPL), polysorbate 80,
QS21, Monl ani de ISA@@ ArBRABmMihSARYMen df ABA, pRide4SERBDNOTBSher 2005 WO
02/ 096350 PCT/ US02110293 26. A cor‘rP05| tion conprising a pepetide i mmunogen
of claim6 and a pRepsiitrg@fifem 19 ot apingmce gadUTRAeSRP D RgTe,

sel ected from the QEQMErus&%}ﬁinéta'cﬂlQre&Hué"‘sl!mhéAIP,Q YéptiddaPQRi N, squal ene,
L121, emul sigen nonophosphyryl lipid , ysorbate 80, QS21,

Mont ani de | SA51, | manolommuamwnama@ofma N t&n‘ﬁlnﬂ?ﬁ@gmehb@f Abaprising a
pepeti de i mmunogen of tgcl ali m 7 and a pharmaceutically acceptabl e adjuvant
and/ or carrier sel effR eT‘F'B the group consisting of alum |iposyn,
saponi n, squal ene, (itR21, oftionally @epacer consisting of at least an amino acid to

separate the immunogenic domains.

2. . Apeptide immunogen of claim 1, wherein the spacer is selected from the
group consisting of an amino acid, Gly-Gly, (a, e-N)-Lys, and Pro-Pro-Xaa-
Pro-Xaa-Pro (SEQ 1D NO:73).

3. A peptide immunogen of claim 2, wherein the spacer is Gly-Gly.
4. A peptide immunogen of claim 2, wherein the spacer is e-N-Lys.
5. A peptide immunogen of claim 1, wherein the N-terminal fragment of AB..,

peptide is selected from the group consisting of SEQ ID NOs: 66-68 and an
immunologically functional analog thereof.

6. A peptide immunogen of any one of claims 2, 3, or 4, wherein the N-terminal

fragment of AB+.42 peptide is selected from the group consisting of SEQ 1D

NOs: 66-69 and an immunolegically functional analog thereof.
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nmonophosphyr yl | i pid A (MPL), polysorbate 80, QS21, Montani de | SA51,
| SA35, 1SA206 and | SA 720. 28. A conposition conprising,8naeB&hérdos
i mmunogen of claim8 and a pharmaceuticall'y acceptabl e adjuvant and/ or

carrier selected fromthe group consisting of alum |Ii posyn saponl n,
squal ene, 230 | sigen nonophosphyryl lipid A (MPL), et e 80,
521, I\/bnt‘lgél c}{ F%'/i | SA35, | SA206 and | SA 720. 29. K corrp05| tion

conprising a pepeti de i nmunogen of claim9 and a pharnaceutically

accept abl e adj uvant and/or carrier selected fromthe group consisting of
alum |iposyn, saponin, squal ene, L121, enul sigen nonophosphyryl lipid A
(MPL), polysorbate 80, QS21, Mntanide | SA51 | SA35, |1 SA206 and | SA 720.
30. A com%m tmonem@pmnynﬁgeraobéamd@qrmﬁdgéﬂe'aﬁdépm REBOUWNd a

phar maceut i cal | n@i%ﬁﬁ‘gf&@é’é@ Bl ang aarsdéw £ 96,848 @@L@cmegﬁwmthe group

consi sting of alum posyn, saponin, 'squal’ene, L121, 'enul si gen
nmonophosphyryl lipid A (MPL), pol ysorbate 80, @821, I\/bnt ani de | SA51,

|SA20, 154206 300} finedln 6PaAPYRTERINR085: U0 D2HARETA LR/ 10292

31. A conpusitio risin munbgen 06 Ami
phar maceut i cal |fyoratieegroap kenssljing\od iSE CailiNOs: ta’ﬁr di 816, 9eBeet28d 3BrA6n#T-he group

consi sting of syn, saponin, squal ene, L121, emnul sigen
nonophosphyr yl a%%"!'ddéé&g%m) pol ysorbate 80, QS21, Montani de | SA51,
| SA35, | SA206 and 1SA 720. 32. A conpositi on conprising a pepetide

carrior sehect ohPRPBR U DRl RcIeERAaIRt Mg ate & oo PLoegit @ahatln,

squal ene, L121,7¢erml 33,g8@a 7400nophosphyryl I|p| d A (MPL), polysorbate 80,
QS21, Montanide | SA51, |1SA35, |1SA206 and | SA 720 33. A conposition
conprising a pepetide i nmunogen of claim13 and a pharmaceutically

accept abl eq@dj ux pBhticHMindgah of Elind 6lcefsiethg dfBBA NG GBP
11. A peptide immunogen of claim 9 consisting of SEQ ID NO: 74.

12.  The peptide immunogen represented by one of the following formulae:
(A)y-(N-terminal fragment of AR, peptide)-(B)o-(Th)m-X;or
(A)p~(Th)n-(BYo-( N-terminal fragment of A, peptide)-X;

wherein

each A is independently an amino acid;

each B is a linking group selected from the group consisting of an
amino acid, gly-gly, (c, e-N)-Lys, and Pro-Pro-Xaa-Pro-Xaa-Pro (SEQ
1D NO:73);

Th comprise an amino acid sequence that constitutes a helper T cell
epitope, selected from the group consisting of SEQ 10 NOs: 1-64 and
an immune enhancing analog thereof,

(N-terminal fragment of AB1.4; peptide) is 10 to about 28 amino acid
residues and wherein each fragment comprises EFRH of the APi.a2

peptide and immunologically functional analog thereof,
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consisting of alum |iposyn, saponin, squal ene, L121, enul sigen
nmonophosphyryl lipid A (MPL), polysorbate 80, QS21, MntanodembsAods5

| SA35, | SA206 and | SA 720. 34. A conposition conprising a pepetide

i mmunogen of claim 14 and a pharmaceutically acceptabl e adjuvant and/ or
carrier sewe®e@w3jorom the group consisting of alum | i pEaysp/sagpsoni n,
squal ene, L121, enul sigen nonophosphyryl lipid A (MPL), pol ysorbate 80,
@Q@S21, Montanide | SA51, |1SA35, | SA206 and | SA 720. 35. A conposition
conprising a pepetide i nmunogen of claim15 and a pharmaceutically
accept abl e adj uvant and/or carrier selected fromthe group consisting of

alum 1iposyn, sapgnin | ene, enul S.I nmonophosphyryl lipid A
(MPL), pol ysor bat eX 8%)8“@5‘%% &Ir?]"ﬁiﬂ?f@&saf““ P@ﬂs | SA206 and | SA 720.
51 25 Novenber. 2005 WD 02/ 096350 PCT/ US02/ 10293 36. A conposition

conprising a pepet hgerbimoieeant ¢6; claim 16 and a pharmaceutical ly
accept abl e adj uvant and/or carri er sel ected fromthe group consisting of

al um 1|iposyn, sapﬁh'isrﬁm"s&]&%?@%é 8921, enul si gen nonophosphyryl lipid A
(MPL), pol ysor bat e ,80¢. %Pt afdani@ni de | SAS1, 1 SA35, | SA206 and | SA 720.
37. A conposition conprising a pepetide i munogen of claim17 and a

phar maceutical |y acceptabl e adjuvant and/or carrier selected fromthe group
consisting of alum |iposyn, saponin, squal ene, L121, ernul sigen
nonophosphyryl lipid A (MPL), polysorbate 80, QS21, Montani de | SA51,

| SA35, | S£206 Apahtiddimmthogef of Sa@NROshdrEMIthe eparter $8 Gly-@lypepet i de
i mmunogen of cl al m 18 and a pharmaceutically acceptabl e adjuvant and/or

carrier selected fromthe group consisting of alum |iposyn, saponin,

squal ene, 44121 p@%ﬁ&eslhﬂﬁu @ﬁ%@emﬁﬁhywéreimﬁedp&e(rm.NL@ol ysorbate 80,
Q621, Mont ani A5T 1 SA35. | SA206  and | SA 720. 39. A composition

conprising a pepetide i mmnogen of claim19 and a
15. A peptide immunogen of claim 12, wherein the N-terminal fragment of AB...;

peptide is selected from the group consisting of SEQ 1D NOs: 66-69 and an

immunoiogically effective analog thereof.

16. A peptide immunogen of any one of claims 13, or 14 , wherein the N-terminal
fragment of AP, peptide is selected from the group consisting of SEQ ID

NOs: 66-69 and an immunologically functional analog thereof

17. A peptide immunogen of claim 12, wherein Th is selected from the group
consisting of SEQID NOs: 1, 3,4, 5, 6,7, 8,9, 20, 38-40, 47-51 and 52-54..

18. . A peptide immunogen of any one of claims 13, or 14 wherein Th is selected
from the group consisting of SEQ ID NOs: 1, 3,4, 5, 6,7, 8, 9, 20, 38-40, 47«

51 and 52-54.

19. A peptide immunogen of claim 15 wherein Th is selected from the group
consisting of SEQ 1D NOs: 1, 3,4, 5,6, 7, 8, 9, 20, 38-40, 47-51 and 52-54.

20. A peptide immunogen of claim 16 wherein Th is selected from the group
| consisting of SEQ ID NOs: 1, 3,4, 5,8, 7, 8, 9, 20, 38-40, 47-61 and 52-54.
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pharmaceutically acceptabl e édj uvant and/or carrier selected fromthe group

consisting of alum |iposyn, saponin, squal ene, L121, enygh$l
nmonophosphyryl lipid A (MPL), polysorbate 80, QS21, l\/bn'?:'gr%\l§d %nggfs
| SA35, | SA206 and | SA 720. 40. A conposition conprising a pepetide

i mmunogen @l hahy 20 and a pharmaceutical ly accept abl epadicgypnd; and/ or
carrier selected fromthe group consisting of alum |iposyn, saponin,

squal ene, L121, emul sigen nonophosphyryl lipid A (MPL), polysorbate 80,
@21, Montanide | SA51, | SA35, | SA206 and | SA 720. 52 25 Novenber 2005 41.
Use of a conposition of claim?2l, for the manufacture of a nmedi canent for
preventing or treating Al zheiner's disease. 42. Use of a conposition of
claim?22, for the manufacture of a nedi canent for preventing or treating

Al zhei mer’ 51 di sRR8RpodiBen 6RpRinPa EFIRE ihhNo§én &1 @AM £3nd hOr the
manuf acture of a nmedi canent for Pr eventing or treati n? Al zhei ner' s

di sease. 44. Usthasmagewisafivacaepehlenadiwiant andlar cardpr sefrclerhiiam ha groepof a
medi cament for cqeRYRGL! Al ipdsiRAdoBlin LGRRIEL1%1 Lfgasy 40 Use of a
conposition of claim25, tor t manut act Ure of a redl ca ent for
preventing or tmeaephaspiyryHipidw (MELYipolysereateftl), Q324 MontanideniBéSitt i on of

claim26, for t _ @ff?@ t f medi canent for preventing or treating
Al zhei ner' s di sigg\gg'? ) 86?@?(8)5 7ga'corrposi tion of claim27, for the

manuf acture of a nedi canent for preventing or treating Al zheiner's
di sease. 4 Us f , i ti.on_aof clai.m [ Lh nufacture of a
medi canent §?‘or Eﬁgg\?gﬁ'ﬁ ?ﬂgg@?}‘%’%{a‘gg F%eé!dgllrznﬁﬁ'?‘ﬁ'@%'?gf %J?'E"eg%g&%& Use of a
conposi ti on of ghHamac@@icaflpacdepableadjivent and/ootardemsstededrieoth theogroup
preventing or treati.n zhel.mer's_di sease. ,50. of .a composition of
Cl i m 30t or tSeindpLRb BGm st SoHAE S bI2E PSR NG or ¢ 1 eati ng
Al zhei ner' s di spaaéphdsphybl Iy AAEL), DoBSsorbate 80, QS21, Montanide ISA51,

ISA35, ISA206 and ISA 720.

23. A composition comprising a pepetide immunogen of claim 3 and a
pharmaceutically acceptable adjuvant and/or carrier selected from the group
coﬁsisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide ISAS1,
ISA35, ISA206 and ISA 720. |

24. A composition comprising a pepetide immunogen of claim 4 and a
pharmaceulically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen

- monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide 1SA51,
ISA35, ISA206 and I1SA 720.

25. A composition comprising a pepetide immunogen of claim 5 and a
pharmaceutically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosbhyryl lipid A (MPL), polysorbate 80, QS21, Montanide 1SA51,
1SA35, iISA206 and ISA 720. ‘
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51. Use of a conposition of claim31l, for the manufacture of a nedi canent
for preventing or treating Al zheiner's disease. 52. Uses®cafpasiohson of
claim 32, for the manufacture of a nmedicament for preventing or treating
Al zhei ner's di sease. 53. Use of a conposition of claim33, for the

manuf act urwo@bogsdeedi cament for preventing or treating peARS)HBY: S

di sease. 54. Use of a conposition of claim34, for the manufacture of a
medi cament for preventing Al zheiner's di sease. 55. Use of a conposition of
claim 35, for the manufacture of a medi canent for preventing or treating
Al zhei ner's di sease. 56. Use of a conposition of claim36, for the

manuf act ur.e, of nedi cament for brev nti.ng or treati.n hei nmer
di sease. 5& Usﬁgc%r{;]pgs@%%’g?r{sm@n BEP|l|dg;! 29§ ‘i'?i@gﬁrﬁ'ﬁi?acture of a
medi canent f or ptmrmmeéutlcalgr ﬁcebtrae&tad]‘ng.ra‘?* éhﬁbﬁﬁmér dbleaaitom Y% gideg of a
conposition of claj m 38 t he manuf act ura«? medi carrent for

preventing or t$855t ﬂ%ofdﬁ‘lﬂ'ﬁ'ev‘??éy” SHPPRP, SRl L?%le egI8¥bnposi ti on of

claim39, for trh@n(ﬁmmbﬁﬁ?lllfpﬁl NtMlaLw@w@amde AS2 P VRWEIMdeNGABR treating
Al zhei ner' s di sease Use a_conposition of ciaim 40, for the

manuf act ure of §A§‘§dﬁ3¢g§9§ﬁf‘df‘%’?‘7zﬁf eventing or treating Al zheiner's
di sease. 54 61. Use of a conposition of claim?2l, for the manufacture of a
medi canment __ for produci ng anti bodies to ANL. 42 peptide that is cross
reactive t%/-solBP@PORUOhEHTRIRNY 3 REPHIdg imMunegeroptlaiguesnd ar ned t her ef rom

62. Use of a coippshtefRaf) a&bgfame%?d ulel gB@BhE@rﬂéﬁf QAL Gh 1Re g@ cament

for producing antibodies to Al e ti I'S Cross react
soluble AR pepqu\@@n@ﬁﬁmbmahpﬂsw.sﬁsﬁm@nml agpalend, bl dbcemulgigesf rom  63. Use of

a conposition f,or

produci ng anti 3{888@ %%Ié%ﬂ& %gbﬁgﬁggﬁgﬁ?%%?%Ss%%%ﬁ@@@%o sol ubl e
A(3 peptides dbé3brwiAZ0BieodBABRAques forned therefrom 64. Use of a
conposition of claim?24, for the manufacture of a medi canent for producing
anti bodies to Al131-42 peptide that is cross reactive to soluble AR

pepti des adkl brAcompbsilerecehpripiresa bopetik itdveumebenof claim 8 and a
pharmaceutically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyry! lipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and ISA 720.

29. A composition comprising a pepetide immunogen of claim 9 and a
pharmaceutically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen |
monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and ISA 720.

30. A composition comprising a pepetide immunogen of claim 10 and a
pharmaceutically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryi lipid A (MPL), polysorbate 80, QS21, Montanide 1SA51,
ISA35, ISA206 and ISA 720.
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65. Use of a conposition of claim?25, for the manufacture of a nmedi canent

for producing antibodies to Al31-42 peptide that is cr i to
soluble A(3 peptides and brain tissue plaques forned tggﬁé’?{?@%ﬂég? Use

a conposition of claim26, for the manufacture of a nedi canent for

pr oduci ng | es to A31-42 peptide that is cross re J sol ubl e
A(3 pept i@éb‘%g%bbrai n tissue plaques forned therefrom?’(eg)}]g&ﬁgs)%;‘of a
conposition of claim?27, for the manufacture of a nedi canent for produci
anti bodies to A(31-42 peptide that is cross reactive to soluble AP

pepti des and brain tissue plaques fornmed therefrom 55 68. Use of a
conposition of claim28, for the manufacture of a nedicanent for produci
ant i bodi e$1t o AlDnpbRitipe goingdsinga papetide oesunwgrotdf ¢imd 1sodubl e AR

peptides and brain tissue pl far

conposi tion of pg?rgi’%eﬁéc,a(ﬁy gﬁgﬁgﬁﬁgﬁ{,@&%@@% Ha%r%‘%?‘?&ﬁ@ﬁ% Ell{‘9o¢r()"'r|:'c>r oduci
anti bodi es to Aorsistihg gp@piny, dipotyratsapseniorapslenedctdly emulsigesl ubl e A(3

pepti des and brain tissue,pl.aqu f.or ned eref 7

conposi tion of "?;q"'é"Ph? yyf B‘P'g?’h@ﬁpﬁénﬁ(ﬁﬁrh?gsgf é§5hre'g|8%taa@§tlgég?‘ pr oduci
antibodi es to fEA353SRENE hktLISARL0.I S cross reactive to soluble A(3
peptides and brain tissue plaques forned therefrom 71. Use of a

conposition of claim31, for the manufacture of a nedicament for produci

ant i bodi e 0 ARdorfigosRRRAldofrisliia ifa@peqmesmmn A ofeldim T0antbd e A13
pepti des and brain tissue plaques

> ornmed therefrom 72, e ?f a
conposi tion of phpanareytically acceptableddinvact apdorgrmer r?@lﬁct%\jlr‘r%?ﬂ’ H9"UBr oduci
anti bodi es t o ABLsideh PGREbARIRFH, daPoRinOSqusledBCL e chitisigé bl e AL3

peptides and brain tissue plaques formed therefrom 73. e of a

conposi tion of redrwphogdynf dpidiA VR eebeertale &8 QS2tebontanida ISAS. produci
anti bodies to ’?éﬁ%s‘}éAﬁﬁ@Eh??SAI?% IS cross reactive to soluble AP

pepti des and brain'trssue plaques formed therefrom 74. Use of a
conposition of claim34, for the manufacture of a nedicanment for produci

of

ng

ng

ng

ng

ng

ng

ng

ng

and brai n 3o docaapien sl o e ISAPLERGE) (fcam BYppgs A Peptdes

pharmaceutically acceptable adjuvant andfor carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and 1SA 720.

34. A composition comprising a pepetide immunogen of claim 14 and a
pharmaceutically acceptable adjuvant andfor carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide {SA51,
iSA35, ISA206 and I1SA 720.

35. A composition comprising a pepetide immunogen of claim 15 and a
pharmaceutically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, 1121, emulsigen
monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and ISA 720. '
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75. Use of a conposition of claim35, for the manufacture of a nedi canent
for producing antibodies to API-42 peptide that is Cr°%§1\fo%%%r‘@0§°
soluble A(3 peptides and brain tissue plaques fornmed therefrom 76. Use of
a conposition of claim36, for the manufacture of a nedi canent for

produci ng yaghdRedbes to Apl-42 peptide that is cross regglhnéfyfoRssol uble AR
peptides and brain tissue plaques forned therefrom 77. Use of/ a

conposition of claim37, for the manufacture of a medi canent for producing
anti bodies to A(31-42 peptide that is cross reactive to soluble AP
peptides and brain tissue plaques forned therefrom 78. Use of a

conposi tion of claim38, for the manufacture of a nedicament for producing
ant i bodi es¥6t 0 Al@Ioppmitipamanpsisinga Pepstide saRUPLYEN of\edaimng 6sidbl e A( 3

pepti des and brai ' C@g‘# f sk

conposition of bg?g?ér%egg{ﬂ%ygdr t gﬁlr?aa(ra\lij%gtt%@o Flfa%mrsr'g iE:earrent ﬂieogmulf)roduci ng
ant i bodi es t o AphsigihgofEierddiposn, saporincyalesack 13/ enwisigdrubl e A( 3

pepti des and b@@P%%&ﬁl@bﬁﬁ@ﬂ@ﬁh&@%&&%r@f 63, RdntalRe 18hsT

conposi tion of ure of a medicament for’ producing
anti bodi es to MB35 42ApeHeNAESARAD. i s cross reactive to soluble AR
peptides and brain tissue plaques formed therefrom 57 WO 02/096350
SEQUENCE LI STI NG <110> Wang, Chang Yi <120> | nmunogeni ¢ pepti de conposition
as vacci negy. f ol ¢dmpositfopMstmtprizmganpegetidaimmohogdn & ctdimi 1eandsa Di sease <130>
1151- 4167 <140> TEA <141> 2001-5-25 <160> 76 <170> Fattecﬂtl n,Ver. 2.0 <210>
1 <211> 15 <Pipoungseplicaliy-acc taglleia[dp%vagt% ofcarner selected from the group

consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryl fipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and ISA 720.

38. A composition comprising a pepetide immunogen of claim 18 and a
pharmaceuticélty acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyry! lipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and ISA 720. "

39. A composition comprising a pepetide immunogen of claim 19 and. a
| pharmaceutically acceptable adjuvant and/or carrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryl lipid A (MPL), polysorbate 80, QS21, Montanide ISA51,
ISA35, ISA206 and ISA 720.

40. A composition comprising a pepetide immunogen of claim 20 and a
| pharmaceutically acceptable adjuvant and/or barrier selected from the group
consisting of alum, liposyn, saponin, squalene, L121, emulsigen
monophosphyryi lipid A (MPL), polysorbate 80, QS21, Montanide ISAS51,
ISA35, ISA206 and I1SA 720.
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<400> 1 Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gn Ser Leu Asp 1 5 10
15 <210> 2 <211> 30 <212> PRT <213> Bordetella pert ussisNgerbbiot®/510293
<400> 2 Lys Lys Leu Arg Arg Leu Leu Tyr Met Ile Tyr Net Ser Ay Leu Ala 1
510 15 val Arg Val H's Val Her Lys Qu Gu Gn Tyr Tyr Asp Tyr 20 25 30
<210> 3 <211> 17 <212> PRT <213> Costridiumtetani <400> 3 Lys Lys G n
~Tyr Ile Lys Ala Asn Ser Lys Phe Ile Ay Ile Thr Qu 1 5 10 15 Leu <210> 4
<211> 22 <212> PRT <213> Costridiumtetani 1117 25 Novenber 2005 WO

02108015 PAT1 UG 0380805 s B BT e 7

Trp Leu Arg Val Pro
' preventing or treating Alzheimer’s disease.

42, Use of a composition of claim 22, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

43. Use of a composition of claim 23, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

44.  Use of a composition of claim 24, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

45, Use of a composition of claim 25, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

46, Use of a composition of claim 26, for the manufacture of a medicament for

preventing or treating Alzheimer’s disease.

47. Use of a composition of claim 27, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

48. Useofa composition of claim 28, for the manufacture of a medicament for

preventing or freating Alzheimer's disease.

49.  Use of a composition of claim 29, for the manufacture of a medicament for

preventing or treating Alzheimer’s disease.

50. Use of a composition of claim 30, for the manufacture of a medicament for

preventing or treating Alzheimer’s disease.
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20 <210> 5 <211> 15 <212> PRT <213> Bordetella pertussis <400> 5 Tyr Met

Arg Val His Val Ser Lys Au Gu 1 553Qvipbs2bes 6
<400> 6 Tyr Asp Pro Asn Tyr

Ser Ay Leu Al a Val
<211> 27 <212> PRT <213> Clostridiumtetani

Leu Arg Thr Asp Ser Asp Lys Asp Arg Phe Leu 1 5 10 15 G n Thr Met Val
Leu Phe Asn Arg Ile Lys 20 25 <210> 7 <211> 24 <212> PRT <213>
Pertusaria trachythallina <400> 7 Ay Ala Tyr Ala Arg Cys Pro Asn Ay Thr
Arg Ala Leu Thr Val Ala 1 5 10 15 Qu Leu Arg Gy Asn Ala GQu Leu

thyglo?éilcg)?nﬁggl_{ieéé}@Hﬂ%ﬁ%@iﬁﬁ@@ff@%ﬁ% e? mlé Pca%aeernt %ru e

<210> 8 <
Lys dy Val

1>
Ile

52.

53.

54,

55.

56.

57.

58.

59.

60.

preventing or freating Alzheimer's disease.

Use a composition of claim 32, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 33, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 34, for the manufacture of a medicament for

preventing Alzheimer's disease.

Use of a composition of claim 35, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 386, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 37, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 38, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 39, for the manufacture of a medicament for

preventing or treating Alzheimer's disease.

Use of a composition of claim 40, for the manufacture of a medicament for

preventing or treating Alzheimer’s disease.
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<210> 9 <211> 20 <212> PRT 2/17 25 Novenber 2005 WO 02/ 096350

PCTI US02/ 10293 <213> Escherichia coli <400> 9 Gy Ile LeyNgwmbB& 20060 Gy
Ile Lys Ala Arg Ile Thr Hs Val Asp 1 5 10 15 Thr Au Ser Tyr 20 <210> 10
<211> 17 <212> PRT <213> Costridiumtetani <400> 10 Trp Val Arg Asp lle
Ile Asp Asp Phe Thr Asn Qu Ser Ser Gn Lys 1 5 10 15 Thr <210> 11 <211>
16 <212> PRT <213> Costridiumtetani <400> 11 Asp Val Ser Thr Ile Val Pro
Tyr Ile Ay Pro Ala Leu Asn His Val 1 5 10 15 <210> 12 <211> 25 <212>

PRT <2132 6! Ayl LGRS S 21 for hErmbRHielife bt § oty 9 Phe

Asp Val Phe Ty
for producing antibodies to AB1.42 peptide that is cross reactive to soluble

AB peptides and brain tissue plaques formed therefrom.

62.  Use of a composition of claim 22, for the manufacture of a medicament
for producing antibodies to AP1.4; peptide that is cross reactive to soluble

AR peptides and brain tissue plaques formed therefrom.

63.  Use of a composition of claim 23, for the manufacture of a medicament for
producing antibodies to AB442 peptide that is cross reactive to soluble AP

peptides and brain tissue plaques formed therefrom.

64. Use of a compaosition of claim 24, for the manufacture of a medicament for
producing antibodies to AR+.42 peptide that is cross reactive to soluble AB

peptides and brain tissue plaques formed therefrom.

65. Use of a composition of claim 25, for the manufacture of a medicament for
producing antibodies to AB+.42 peptide that is cross reactive to soluble AB

peptides and brain tissue plagues formed therefrom.

66. Use of a composition of claim 26, for the manufacture of a medicament for
producing antibodies to Af314, peptide that is cross reactive to soluble AB

peptides and brain tissue plaques formed therefrom.
67. Use of a composition of claim 27, for the manufacture of a medicament for

producing antibodies to AB1.42 peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.
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15 10 15 Thr Thr Ay Tyr Leu Lys Ay Asn Ser 20 25 <210> 13 <211> 23
<212> PRT <213> Di phtheria <400> 13 Asp Ser G u Thr Al a A3bveeBelmins@ u Lys
Thr Val Ala Ala Leu Ser 15 . 10 15 Ile Leu Pro Ay His Gy Cys 20 3/17
25 Novenber 2005 WD 02/ 096350 PCT11i S02110293 <210> 14 <211> 39 <212> PRT
<213> Di phtheria <400> 14 Gu Qu Ile Val Ala Gn Ser lie Ala Leu Ser Ser
Leu Net Val Ala 1 5 10 15 dn Alalle Pro Leu Val Ay GQu Leu Val Asp Ile
Gy Phe Ala Ala 20 25 30 Thr Asn Phe Val Gu Ser Cys 35 <210> 15 <211>

21, (212 L AU 2 MO Bl

producing antibodies to AR4.4, peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.

69. Use of a compaosition of claim 29, for the manufacture of a medicament for
producing antibodies to AB4.4, peptide that is cross reactive to soluble AB

peptides and brain tissue plaques formed therefrom.

70. Use of a composition of claim 30, for the manufacture of a medicament for
producing antibodies to AR+, peptide that is cross reactive to soluble AB

peptides and brain tissue plaques formed therefrom.

71. Use of a composition of claim 31, for the manufacture of a medicament for
producing antibodies to AB+.42 peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.

72. Use of a composition of claim 32, for the manufacture of a medicament for
-producing antibodies to AB4, peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.

73. Use of a composition of claim 33, for the manufacture of a medicament for
producing antibodies to AB1.42 peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.
74. Use of a composition of claim 34, for the manufacture of a medicament

for producing antibodies to AB4.42 peptide that is cross reactive to soluble

AB peptides and brain tissue plaques formed therefrom.
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Asn Val Val Asn Ser 20 <210> 16 <211> 17 <212> PRT <213> Schi st osoma

mansoni <400> 16 Lys Trp Phe Lys Thr Asn Ala Pro Asn G y5Yalefb& %oy LYyS
Hs Arg 15 10 15 His <210> 17 <211> 14 <212> PRT <213> Escherichia coli
<400> 17 Ay Leu Gn Gy Lys Hs Ala Asp Ala Val Lys Ala Lys Gy 15 10
<210> 18 <211> 19 <212> PRT 4/17 25 Novenber 2005 WO 02/ 096350 <213>
Escherichia coli PCTIUS02/ 10293 <400> 18 Gy Leu Ala Ala Ay Leu Val dy
Met Ala Ala Asp Ala Met Val Gu 1 5 10 15 Asp Val Asn <210> 19 <211> 20

<212> PRT 7%.13> LE%CO?Src:ioﬁ'mo@itESR loi‘ claim 35, for the manufacture of a medicament for

producing antibodies to AB4.4z peptide that is cross reactive to soluble A3

peptides and brain tissue plagues formed therefrom.

76. Use of a composition of claim 36, for the manufacture of a medicament for
producing antibodies to AB4.4, peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.

77. Use of a composition of claim 37, for the manufacture of a medicament for
producing antibodies to AB4.4; peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.

78. Use of a composition of claim 38, for the manufacture of a medicament for
producing antibodies to AB..42 peptide that is cross reactive to soluble AB

peptides and brain tissue plaques formed therefrom.

79. Use of a composition of claim 39, for the manufacture of a medicament for
producing antibodies to AB+.42 peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.
80. Use of a composition of claim 40, for the manufacture of a medicament for

producing antibodies to AB+4, peptide that is cross reactive to soluble AR

peptides and brain tissue plaques formed therefrom.
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<400> 19 Ser Thr GQu Thar Gy Asn A n Hs Hs Tyr dn Thr Arg- Val Val Ser
15 10 15 Asn Ala Asn Lys 20 <210> 20 <211> 20 <212> < patitis
2 ey SR

B virus <400> 20 Ser Asp Phe Phe Pro Ser Val Arg Asp Led Al a
Ser Ala 1 5 10 15 Leu Tyr Arg Gu 20 <210> 21 <211> 12 <212> PRT <213>

Chl anydi a whaghssst i s <400> 21 Thr Ile Asn Lys Pro Lys @¢mdsesnodad Gy Lys
Au 15 10 <210> 22 <211> 15 <212> PRT <213> Measl es virus <400> 22 Leu

Ser Qu lle Lys Ay Val Ile Val 65%%§£gébﬁﬁgelu Gy val 15 10 15 . <210>

23 5/ 17 25 Novenber 2005 WO 02/ 02/ 10293 <211> 16
<110> Wang, Chang Yi

<120> Immunogenic peptide composition as vaccines for the
prevention and treatment of Alzheimer's Disease

<130> 1151-4167

<140> TBA
<141> 2001-5-25

<160> 76
<170> PatentIn Ver. 2.0

<210> 1

<211> 15

<212> PRT

<213> Hepatitis B virus

<400> 1
Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp
1 5 10 15

<210> 2

<211> 30

€212> PRT

<213> Bordetella pertussis

<400> 2
Lys Lys Leu Arg Arg Leu Leu Tyr Met Ile Tyr Met Ser Gly Leu Ala
1 5 10 15

Val Arg Val His Val Ser Lys Glu Glu Gln Tyr Tyr Asp Tyr
20 25 30

<210> 3

<211> 17

<212> PRT

<213> Clostridium tetani

<400> 3
Lys Lys Gln Tyr Ile Lys Ala Asn Ser Lys Phe Ile Gly Ile Thr Glu
1 5 10 15

Leu

<210> 4

<211> 22

<212> PRT

<213> Clostridium tetani
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<212> PRT <213> Measl es virus <400> 23 Asp Leu Ser Asp Leu Lys a y Leu Leu
Leu H's Lys Leu Asp Ay Leu 1 5 10 15 <210> 24 .<211>,3& 0fRT <213>
Measl es virus <400> 24 Qu lle Ser Qu lle Arg Ay Ile Fl%eolvﬁéﬂ%is Arg lle
Au dy Il'e 1 5 10 15 <210> 25 <211> 16 <212> PRT <213> Measl es virus

<400> 25 AgB oYadsssmer Asp Val Lys Ay Val Val Val H s LyssMagsoffgesdy Val 1
5 10 15 <210> 26 <211> 16 <212> PRT <213> Measl es virus <400> 26 Asp Phe

“Ser Asp p gélLys Gy Phe Phe Phe His Lys Phe Asp Ay Phe 1 5 10 15 <210> 27
<211> 15 _"5212> BRT .<213> Neasles. Vic[d$,5400% 2%k 68585 Gu lle Lys Gy
Val Ile y\?af’ ngse Ii\f/s AISEe dud yl I(Ieepwl 5 10 le5ra v l‘é ve

Val Ser Ala Ser His Leu

20

<210> 5

<211> 15

<212> PRT

<213> Bordetella pertussis

<400> 5
Tyr Met Ser Gly Leu Ala Val Arg Val His Val Ser Lys Glu Glu
1 5 10 " 15

<210> 6

<211> 27

<212> PRT

<213> Clostridium tetani

<400> 6
Tyr Asp Pro Asn Tyr Leu Arg Thr Asp Ser Asp Lys Asp Arg Phe Leu
1 5 10 15

Gln Thr Met Val Lys Leu Phe Asn Arg Ile Lys
20 25

<210> 7

T<211> 24

<212> PRT

<213> Pertusaria trachythallina

<400> 7
"Gly Ala Tyr Ala Arg Cys Pro Asn Gly Thr Arg Ala Leu Thr Val Ala
1 , 5 10 15

Glu Leu Arg Gly Asn Ala Glu Leu
20

<210> B

<211> 15

<212> PRT

<213> Measles virus

<400> 8
Leu Ser Glu Ile Lys Gly Val Ile Val His Arg Leu Glu Gly Val
1 5 10 15

<210> 9
<211> 20
«212> PRT

217




<210> 28 <211> 15 <212> PRT <213> Measl es virus <400> 28 Met Thr Gu Ile
Arg Thr Val Ile Val Thr Arg Met Gu Thr Met 1 .5 10 15,8 ABeNggMber
2005 WD 02/ 096350 <210> 29 <211> 15 <212> PRT <213> I\/Eaﬁogg ViTUs <400>
29 Leu Ser Qu Ile Lys Ay Val Ile Val Hs Lys Leu Qu dy Val 15 10 15
<210> 30 < > <212> PRT <213> Measl es virus <400> Gulle
Lys Gy VaW%I]DI;‘L’ 9‘%%1 Hs Lys Ile Au Gy Ile 15 10 15 g%6i§0510§$j;211> 15
<212> PRT <213> Measles virus <400> 31 Ile Thr Qu Ile Arg Thr Val Ile Val
Thr Ar g<91Be EScherfighig Feli 1 5 10 15 <210> 32 <211> 15

<400> 9

Gly Ile Leu Glu Ser Arg Gly Ile Lys Ala Arg Ile Thr His Val Asp
1 5 10 i5

Thr Glu Ser Tyr
20

<210> 10

<211> 17

<212> PRT

<213> Clostridium tetani

<400> 10
Trp Val Arg Asp Ile Ile Asp Asp Phe Thr Asn Glu Ser Ser Gln Lys
1 5 10 15

Thr

<210> 11

<211> 16

<212> PRT

<213> Clostridium tetani

<400> 11 :
Asp Val Ser Thr Ile Val Pro Tyr Ile Gly Pro Ala Leu Asn His Val
1 ' 5 10 15

<210> 12

<211> 25

<212> PRT

<213> Chlamydia trachomatis

<400> 12

Ala Leu Asn Ile Trp Asp Arg Phe Asp Val Phe Cys Thr Leu Gly Ala
1 5 10 15

Thr Thr Gly Tyr Leu Lys Gly Asn Ser

20 25

<210> 13

<211> 23

<212> PRT

<213> Diphtheria

<400> 13

Asp Ser Glu Thr Ala Asp Asn Leu Glu Lys Thr val Ala Ala Leu Ser
1 : 5 . 10 15

Ile Leu Pro Gly His Gly Cys
20

317



<212> PRT <213> Measl es virus <400> 32 Met Ser Qu Ile Lys Gy Val Ile Val

Hs Lys Leu Qu dy Mt 1 5 10 15 <210> 33 <211> 15 2 Fﬁ%ﬁg%
Measl es virus <400> 33 Leu Thr Gu Met Arg Thr Val Ile %aﬁ%i r Arg Met Q.u

Thr Val 15 10 15 <210> 34 <211> 15 <212> PRT <213> Measl es virus
PCT1US021 7L17 25 Novenber 2005 WO 02/ 096350 PCTI U%Eﬁ/ <400> 34
Ile Ser G]‘gal%%(ég?ésg/)s Gy Val Ile Val Hs Lys Ile Qu Ayl élgsgéﬁwslo 15
<210> 35 <211> 15 <212> PRT <213> Measles virus <400> 35 Ile Thr Au lle
Arg Thr Vval Ile Val Thr Arg Ile Gu TYir Ile 15 10 15 <210> 36 <211> 15

<212> 85T0>14

<211> 39
<212> PRT
<213> Piphtheria

<400> 14
Glu Glu Ile Val Ala Gln Ser Ile Ala Leu Ser Ser Leu Met Val Ala
1 5 10 15

Gln Ala Ile Pro Leu Val Gly Glu Leu Val Asp Ile Gly Phe Ala Ala
20 25 - 30

Thr Asn Phe Val Glu Ser Cys
35

<210> 15

<211i> 21

<212> PRT

<213> Plasmodium falciparum

<400> 15
Asp His Glu Lys Lys His Ala Lys Met Glu Lys Ala Ser Ser Val Phe
1 5 10 15

Asn Val Val Asn Ser
20

<210> 16

<211> 17

<212> PRT

<213> Schistosoma mansoni

<400> 16
Lys Trp Phe Lys Thr Asn Ala Pro Asn Gly Val Asp Glu Lys His Arg
1 5 10 1s

His

<210> 17

<Z211> 14

<212> PRT

<213> Escherichia coli

<400> 17
Gly Leu Gln Gly Lys His Ala Asp Ala Val Lys Ala Lys Gly
1 5 10

<210> 18
<211> 19
<212> PRT

417



<213> Measl es virus <400> 36 Met Ser G u Met Lys Gy Val Ile Val H's Lys

Mt Gu Ay Met. 1 5 10 15 <210> 37 <211> 15 <212> P 53%%%%_%?&@ es
vVirus <400> 37 Leu Thr Gu Ile Arg Thr Val Ile Val ThrF%ag eub u %hr Val

15 10 15 <210> 38 <211> 19 <212> PRT <213> Measles virus <400> 38 Il e
Ser Ile S e Lys Ay Vval Ile vVal Hs Lys Ile Qu 10 15 Il e
Leu Phe <§%8§L§5&%<211> 19 <212> PRT <213> Measl es virdghﬁ§8%@§g9 Il e Ser
Met Thr Gu Ile Arg Thr Val Ile Val Thr Arg Mt Gu Thr 1 5 10 15 8/ 17 WD
02/ 0963543 MVEENELTPReSE210> 40 <211> 19 <212> PRT <213> Measl es virus

<400> 18
Gly Leu Ala Ala Gly Leu Val Gly Met Ala Ala Asp Ala Met Val Glu
1 5 10 15

Asp Val Asn

<210> 19

<211> 20

<212> PRT

<213> Escherichia coli

<400> 19
Ser Thr Glu Thr Gly Asn Gln His His Tyr Gln Thr Arg Val Val Ser
1 5 10 15

Asn Ala Asn Lys
20

<210> 20

<211> 20

<212> PRT

<213> Hepatitis B virus

<400> 20
Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp Thr Ala Ser Ala
1 : 5 10 15

Leu Tyr Arg Glu
20

<210> 21

<211> 12

<212> PRT

<213> Chlamydia trachomatis

<400> 21
Thr Ile Asn Lys Pro Lys Gly Tyr Val Gly Lys Glu
1 5 10

<210> 22

<211> 15

<212> PRT

<213> Measles virus

<400> 22

Leu Ser Glu Ile Lys Gly Val Ile Val His Arg Leu Glu Gly Val
1 5 10 i3

<210> 23

517



<400> 28
Met Thr Glu Ile Arg
1 5

Il e Ser

Thr Val Ile vVal Thr
10

6/17

Leu Ser Gu Ile Lys dvy Vval

PCT/ US02/ 10293 <400> 40 Il e Va
Leu u dy 15 10 15 Val Leu Phe <210> 41 <211> 19 §3¥&%d%§5 3>
Measl es virus <400> 41 Ile Ser Ile Ser Gu Ile Lys Ay Val 1le Val H s Lys
Ile Qu Giy 15 10 15 Ile Leu Phe <210> 42 <211> 19 <212> PRT <213>
Measl es vi w@'smmggg‘? 42 Ile Ser Ile Thr Gu Ile Arg Thr ébé 8@y Thr Arg
lle Gu Thr 5 10 15 Il e Leu Phe <210> 43 <211> 19 PRT <213>
Measl| es V|rus <400> 43 Ile Ser Leu Ser Qu lle Lys Ay Val Ile Val H's Lys
Leu A usi3ly *9. 5 10 15 Met Leu Phe <210> 44 9117 25 Novenber 2005 WO
02/ 096350 2PCHLUSA2( 10293
<400> 23
Asp Leu Ser Asp Leu Lys Gly Leu Leu Leu His Lys Leu Asp Gly Leu
1 ' 5 10 15
<210> 24
<211i> 16
<212> PRT
<213> Measles wvirus
<400> 24
Glu Tle Ser Glu Ile Arg Gly Ile Ile Ile His Arg Ile Glu Gly Ile
1 5 10 15
<210> 25
<211> 16
<212> PRT
<213> Measles virus
<400> 25
Asp Val Ser Asp Val Lys Gly Val Val Val His Lys Val Asp Gly Val
1 5 10 15
<210> 26
<211> 16
<212> PRT
<213> Measles virus
<400> 26
Asp Phe Ser Asp Phe Lys Gly Phe Phe Phe His Lys Phe Asp Gly Phe
1 5 10 15
<210> 27
<211> 15
<212> PRT
<213> Measles virus
<400> 27 .
Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Gly Ile
1 5 10 15
<210> 28
<21l1l> 15
<212> PRT
<213> Measles virus

Arg Met Glu Thr Met
15

Hs Lys



<211> 19 <212> PRT <213> Measl es virus <400> 44 |le Ser Met Thr Qu

Arg Thr Val

Tle Val Thr Arg Met Qu Thr 1 5 10 15 Val bhewRbebsrdHo%

<211> 19 <212> FRT <213> Measl es virus <400> 45 Il e Ser
Ile Val Thr Arg Leu Gu Thr 1 5 10 15 Val Leu Phe <210>

<211> 19 dhdiodRigT <213> Measles virus <400> 46 Ile SerPdTI"%oil;ﬂ}rz%G u

Arg Thr Val

Arg Thr Val

Ile Val Thr Arg Ile Qu Thr 1 5 10 15 Ile Leu

<211> 19 <212> PRT <213> Measl es virus <400> 47 Ile Ser

Lys dy Val
<211> 190>

<211>
<212>
<213>

<40Q0>
1
<210>

<211>
<212>

Leu Thr

Il e Ser

Au

he <210>

Au

Met
45
Ile
46
I'le
47
Ile

Ile Val Hs Lys Ile Gu dy 15 10 .15 Ile Leu Phe <210> 48
29

15

PRT

Measles virus

29
Leu Ser Glu lIle Lys Gly Val Ile Val His Lys Leu Glu Gly Val
5 10 15
30
15
PRT
Measles virus

<213>

<400>

1

<210>

<211>
<212>

30
Tle Ser Glu Ile Lys Gly Val Ile Val His Lys Ile Glu Gly Ile
5 10 15
31
15
PRT
Measles virus

<213>

<400>

31

Ile Thr Glu Ile Arg Thr Val Ile Val Thr Arg Ile Glu Thr Ile

1

<210>
<2ii>
<21i2>
<213>

<400>

5 10 15

32
15
PRT
Measles virus

32

Met Ser Glu Ile Lys Gly Val Ile Val His Lys Leu Glu Gly Met

1

<210>
<211>
<212>
<213>

<400>

1

<210>

<211>
<212>

5 10 15

33 -

i5

PRT

Measles virus

33
Leu Thr Glu Met Arg Thr Val Ile Val Thr Arg Met Glu Thr Val
5 10 15
34
15
PRT
Measles virus

<213>
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<212> PRT <213> Measl es virus <400> 48 10/17 25 November 2005 WD 02/ 096350

PCT/ US02110293 Ile Ser Ile Thr Gu Ile Arg Thr Val Ile \@'No-{}@ﬁxbé"ﬁ)()lkl e Gu
Thr 1 5 10 15 Ile Leu Phe <210> 49 <211> 19 <212> PRT <213> Measl es
virus <400> 49 Ile Ser Met Ser u Met Lys@y Vval Ile Val Hs Lys Met Gu

dy 15 l&oé%m%?&}Le“ Phe <210> 50 <211> 19 <212> PRT, ﬁ%%ﬁ;ugggsles

vi rus <400> e Ser Leu Thr Qu Ile Arg Thr Val Ile VAT Leu Gu
Thr 1 5 10 15 Val Leu Phe <210> 51 <211> 19 <212> PRT <213> Measl es

Vihl‘ us @%e?élll II e eyrs Allera-EhEleq!aLle Il-lg_se Llfyslltgéiuv&ly 1l|ee Val H's Al‘g e Gu
Thr 15,1 5 10 15

<210> 35
<211> 15
<212> PRT
<213> Measles virus

<400> 35 ‘
Ile Thr Glu Ile Arg Thr Val Ile Val Thr Arg Ile Glu Thr Ile
1 5 10 15

<210> 36

<211> 15

<212> PRT

<213> Measles virus

<400> 36
Met Ser Glu Met Lys Gly Val Ile Val His Lys Met Glu Gly Met
1 5 i0 15

<210> 37

<211> 15

<212> PRT

<213> Measles virus

<400> 37
Leu Thr Glu Ile Arg Thr Val Ile Val Thr Arg Leu Glu Thr Val
1 5 10 15

<210> 38

<211> 19

<212> PRT

<213> Measles virus

<4006> 38
Ile Ser Ile Ser Glu Ile Lys Gly Val Ile Val His Lys Tle Glu Gly
1 5 10 15

Ile Leu Phe

<210> 39

<211> 19

<212> PRT

<213> Measles virus

<400> 39 .
Ile Ser Met Thr Gilu Ile Arg Thr Val Ile Val Thr Arg Met Glu Thr
1 ' 5 ' 10 15
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Il e Leu Phe <210> 52 <211> 15 <212> PRT <213> Hepatitis B virus <400> 52
Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro G n Ser Leu4%verhber &fdslS
<210> 53 11/17 WD 02/ 096350 <211> 18 <212> PRT <213> Hepatitis 8 virus
PCT/ US02/ 10293 <400> 53 Lys Lys Lys Phe Phe Leu Leu Thr Arg He Leu Thr Ile

Pro Gn S 5.10 15 Leu Asp <210> 54 <211> 14 <212> <213>
Hepati ti se‘go\#’?%ﬁ;o<400> 54 Phe Phe Leu Leu Thr Arg lle L%%?’gq]zﬁse Pro Gn

Ser

Leu

55 Lys Mefslqy8rq ey 1

<210> 40

<211> 19

<212> PRT

<213> Measles wvirus

<400> 40
Ile Ser Leu Ser Glu
i 5

Val Leu Phe

<210> 41

<211> 19

<212> PRT

<213> Measles virus

<400> 41
Ile Ser Ile Ser Glu
1 5

Ile Leu Phe

<210> 42

<211> 19

<212> PRT

<213> Measles virus

<400> 42
Ile Ser Ile Thr Glu
1 5

I)le Lewu Phe

<210> 43

<211> 19

€212> PRT

<213> Measles virus

<400> 43
Ile Ser Leu Ser Glu
1 5

Met Leu Phe

<210> 44

15 10 <210> 55 <211> 18 <212> PRT <213> Hepatitis B virus <400>

Ile Lys Gly Val Ile Val His Lys Leu Glu Gly
10 15

Ile Lys Gly Val Ile Val His Lys Ile Glu Gly
10 15

Ile Arg Thr Val Ile Val Thr Arg Ile Glu Thr
10 15

Ile Lys Gly Val Ile Val His Lys Leu Glu Gly
10 .15
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<211> 18
Ile Ile Thr Arg Ile Ile Thr
<211> 18

Val
2005 WO O%BWX%PCT/ US02110293 Val

<213> He atitis B virus <400> 58 Lys Lys Lys Phe Phe Phe Phe Thr Lys _Phe
15 10 15 Phe Asp <210> 59 <211> 18

Leu Asp Phe Leu Leu Thr

ég lﬁ%&o Val Ser

<213> Measles virus

<400> 44

Lys Leu Leu Thr Leu Pro G n Her 5 10 15 <210> 56

<212> PRT <213> Hepatitis B virus <400> 56 ArgsNSeAbs dobs LYys
Ile Pro Leu Her 1 5 10 15 Ile Arg <210> 57
<212> PRT <213> Hepatitis 8 virus <400> 57 Lys Lys Lys Val Arg

Prolle Ser 15 10 15 venber
Asp <210> 58 <211¥él1%ﬁso§§%g‘?

Ile Ser Met Thr Glu Met Arg Thr Val Ile Val Thr Arg Met Glu Thr

1 5

Val Leu Phe

<210> 45
<211> 19
<212> PRT
<213> Measles virus

<400> 45
Ile Ser Leu Thr Glu
1 5

Val Leu Phe

<210> 46
<211> 18
<212> PRT
<213> Measles virus

<400> 46

10 15~

Ile Arg Thr Val Ile Val Thr Arg Leu Glu Thr

10 15

Ile Ser Ile Thr Glu Ile Arg Thr Val Ile Val Thr Arg Ile Glu Thr

1 5

Ile Leu Phe

<210> 47

<211> 19

<212> PRT

<213> Measles virus

<400> 47
Ile Ser Ile Ser Glu
1 S

Ile Leu Phe

<210> 48
<211> 19
<212> PRT

<213> Measles virus

<400> 48

10 15

Tie Lys Gly Val Ile Val His Lys Ile Glu Gly

10 15
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<212> PRT <213> Hepatitis B virus <400> 59 Lys Lys Lys Leu Phe Leu Leu Thr

Lys Leu Leu Thr Leu Pro Phe Ser 1 5 10 15 Leu Asp <210>56QvemBdrbn0d8

<212> PRT <213> Hepatitis B virus <400> 60 Lys Lys Lys Ile Ile Thr Ile Thr

Arg Ile Ile Thr Ile Ile Thr Thr 1 5 10 15 Ile Asp <210> 61 <211> 17

<212> PRT patitis B virus <400> 61 Lys Lys Lys | , Ile Thr

Arg Ile ||§%%°2’>%F$"e Ile Thr Thr 15 10 15 Ile <210> 62 J’1‘2’/’Jig‘}"?’\'/‘@’%21096350

<211> 16 <212> PRT <213> patitis virus PCT/ US02/ 10293 <400> 62 Lys Lys
Lys Met®igeterThts fRt G%prllﬂr’bfgwﬂtf Y?le“rgmr"ah/é"ﬂ‘rlﬁré fﬂﬁrGlTﬂhFhr 1510 15 Ile Asp

Ile Leu Phe

<210> 49
<211> 19
<212> PRT
<213> Measles virus

<400> 49
Ile Ser Met Ser Glu Met Lys Gly Val Ile Val His Lys Met Glu Gly
1 5 16 i5

Met Leu Phe

<210> 50
<211> 19
<212> PRT
<213> Measles virus

<400> 50
Ile Ser Leu Thr Glu Ile Arg Thr Val Ile Val Thr Arg Leu Glu Thr
1 5 10 15

Val Leu Phe

<210> 51

<211> 19

<212> PRT

<213> Measles virus

<400> 51
Ile Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr
1 5 10 15

Ile Leu Phe

<210> 52
<211> 15
<212> PRT
<213> Hepatitis B virus

<400> 52
Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp
1 5 10 15

<210> 53

117117



<210> 63 <211> 16 <212> PRT <213> Hepatitis B virus <400> 63 Phe Ile Thr

Met Asp Thr Lys Phe Leu Leu Ala Ser Thr Hs Ile Leu 1 95NoiBmba 70630> 64
<211> 19 <212> PRT <213> Hepatitis B virus <400> 64 Lys Lys Lys Phe 1 Hs
Ile Leu Ile Thr Met Asp Thr Lys Phe Leu Leu Ala Ser Thr 5 10 15 <210> 65

<211> 42 ﬁgjﬂg,ﬁ%gﬁT <213> Hono sapi ens <400> 65 Asp Al a fdtudohifozy 9 H's Asp
Ser Ay Tyr u Val Hs Hs An Lys 15 10 15 Leu Val the the Ala AQu Asp

Val Gy{z% fsn Lys Gy Alallelle 20 25 30 Gy Leu Met Val Gy @y Val
Val 1le,Aba oz35 40 <210> 66 <211> 28 <212> PRT <213> Hono sapi ens <400>

<213> Hepatitis B virus

<400> 53
Lys Lys Lys Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser
1 5 10 15

Leu Asp

<210> 54

<211> 14

<212> PRT

<213> Hepatitis B wvirus

<400> 54
Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu
1 5 10

<210> 55

<211> 18

<212> ERT

<213> Hepatitis B virus

<400> 55
Lys Lys Lys Leu Phe Leu Leu Thr Lys Leu Leu Thr Leu Pro Gln Ser
1 5 10 15

Leu Asp

<210> 56

<211> 18

<2i2> PRT

<213> Hepatitis B virus

<400> 56
Arg Arg Arg Ile Lys Ile Ile Thr Arg Ile Ile Thr Ile Pro Leu Ser
1 5 10 15

Ile Arg

<210> 57

<211> 18

<212> PRT

<213> Hepatitis B virus

<400> 57
Lys Lys Lys Val Arg Val Val Thr Lys Val Val Thr val Pro Ile Ser

1 5 10 15
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Asp Ser
Asp Val

sapi ens <400> 67 Asp Ala Qu Phe Arg H's Asp Ser Gy Tyr du Val

@y Tyr du Val

Gy Her Asn Lys

5 10 <210>w@%206:351> 12
@y Tyr du Val 1 5 10 <210> 69 <211> 10

rEDAsapi ens <400> 69 Asp Ala GQu Phe Arg His Asp Her Ay Tyr 1 5 10

Phe Arg
<213>
<210> 7

H s Asp Ser

21> 45

<210> 58

<211> 18

<212> PRT
<213> Hepatitis

<400> 58
Lys Lys Lys Phe
1

Phe Asp

<210> 59

<211i> 18

<212> PRT
<213> Hepatitis

<400> 59
Lys Lys Lys Leu
1

Leu Asp

<210> 60

<211> 18

<212> PRT

<213> Hepatitis

<400> 60
Lys Lys Lys Ile
1

Ile Asp

<210> 61

<211> 17

<212> PRT

<213> Hepatitis

<400> 61
Lys Lys Lys Ile
1

ile

<210> 62

<212>

B virus

Phe Phe
5

B virus

Phe Leu
5

B virus

Ile Thr
5

B virus

Ile Thr
5

Hs Hs AGn Lys

14/ 17 25 Novenber 2005 WO 02/ 096350 PCTI US02/ 10293 Asp Ala Gu Phe Arg Hi s
1 5 10 15 Leu YaNoRbab&limmosl a A u

20 25 .<210> 67 <211> 14 <212> PRT <213> Hono

Hs Hs 1

<212> PRT <213> Hono sapi ens <4QGnHddsP Ala Gu

PRT <213> Hepatitis B virus

Phe Thr Lys Phe Phe Thr Phe Pro Val Ser
10 15

Leu Thr Lys Leu Leu Thr Leu Pro Phe Ser
10 15

Ile Thr Arg Ile Ile Thr Ile Ile Thr Thr
10 15

Ile Thr Arg Ile Ile Thr Ile Ile Thr Thr
10 15

13/17
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<400> 70 Asp Ala GQu Phe Arg His Asp Her Ay Tyr GQu. Val H's Hs Gn Lys
15 10 15 Leu Val Phe Phe Ala Gu Asp Val Ay Ser Asn LygMdwmGd20dse Phe
20 25 30 Leu Leu Thr Arg Ile Leu Thr Ile Pro A n Ser Leu Asp 35 40 45
<210> 71 <211> 30 <212> PRT <213> Measles virus 15117 25 Novenber 2005 WO
02/ 096350 Wohbhiedwl 10293 <400> 71 Asp Ala G u Phe Arg HisrAsdymess Gy Tyr
Lys Ile Ser Ile Thr Qu 15 10 15 1le Lys Ay Val Ile Val Hs Arg lle GQu
Thr 1le ey Phe 20 25 30 <210> 72 <211> 32 <212> PRT <213> Measl es virus
<400> i£1§§gaﬁla GQu Phe Arg His Asp Ser Ay Tyr Qu Val Lys Ile Ser Ile 1
5 10 152ibs sebatikbeslysuwdy Val Ile Val Hs Arg lle Qu Thr Ile Leu Phe 20

25 30 <210> 73 <211> 34 <212> PRT <213> Measl es virus
<400> 62
Lys Lys Lys Met Met Thr Met Thr Arg Met Ile Thr Met Ile Thr Thr
1 5 10 15

Ile Asp

<210> 63
<211> 16
<212> PRT
<213> Hepatitis B virus

<400> 63
Phe Ile Thr Met Asp Thr Lys Phe Leu Leu Ala Ser Thr His Ile Leu
1 5 " 10 15

<210> 64

<211> 19

<212> PRT

<213> Hepatitis B virus

<400> 64
Lys Lys Lys Phe Ile Thr Met Asp Thr Lys Phe Leu Leu Ala Ser Thr
1 5 10 15

His Ile Leu

<210> 65

<211> 42

<212> PRT

<213> Homo sapiens

<400> 65
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys
1 5 10 15
Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Rla Ile Ile
20 25 30
Gly Leu Met Val Gly Gly Val Val Ile Ala
3% 40
<210> 66
<211> 28
<212> PRT

<213> Homo sapiens

<400> 66
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<400> 73 Asp Ala G u Phe Arg Hs Asp Ser Ay Tyr GQu Val Hs His Lys Ile 1

5 10 15 Ser Ile Thr Gu Ile Lys Ay Val Ile Val H's Arg kh@vente0ps! € 20
25 30 Leu Phe <210> 74 <211> 48 <212> PRT <213> Measl es virus <400> 74
Asp Ala Qu Phe Arg His Asp Ser Ay Tyr Qu Val Hs Hs Gn Lys 15 10 15
Leu Val PhgnR a Gu Asp Val Ay Ser Asn Lys Lys Ile 0 25 30
Thr Glu J“Z"B@@”‘%"y Val Ile Val Hs Arg ITe Gu Thr |le Lo o
16/ 17 25 Novenber 2005 WO 02/996350 <210> <211> 34 <212> PRT <213>
Meas| es™ i 3 thﬁ‘%éﬁgl%z”g? ZhobY ?? KSP VRfLaHlél [USPE%“ Y His Asp Ser Ay
Tyr Qu Val Hs Hs Lys Ile 15 10 95 Ser Ile Ser ulle Lys Ay Val he
Val Hi sueuysall big= Ghé! nth Vo1l @sp 240 2D, 36 en fhe <210> 76 <211> 34

20 25

.£210> 67

<2131> 14

<212> PRT

<213> Homo sapiens

<400> 67
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His
1 5 10

<210> 68

<211> 12

<212> PRT

<213> Homo sapiens

<400> 68
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val
1 5 i0

<210> 6%

<211> 10

<212> PRT

<213> Homo sapiens

<400> 09
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr
1 5 10

<210> 70

<211> 45

<212> PRT

<213> Hepatitis B wvirus

<400> 70
Asp Ala Glu Phe Axrg His Asp Ser Gly Tyr Glu Val His His Gln Lys
1 5 10 15

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Gly Phe Phe
20 25 30

Leu Leu Thr Arg Ile Leu Thr Ile Pro Gln Ser Leu Asp
35 40 45

<210> 171

<211> 30

<212> PRT

<213> Measles virus

15717



<212> PRT <213> Measles virus <400> 76 Asp Ala Qu Phe Arg H s Asp Ser
Tyr Qu Val Hs Hs Lys Ile 1 5 10 15 Ser Ile Thr 3 u bkeAegbdivooyal |
Val Thr Arg Ile Qu Thr Ile 20 25 30 Leu Phe 17/17 :

y
| e

WO 02/096350 PCT/US02/10293
<400> 71
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Lys Ile Ser Ile Thr Glu
1 5 10 15
Ile Lys Gly Val Ile Val His Arg Ile Giu Thr Ile Leu Phe
20 25 : 30
<210> 72
<211> 32
<212> PRT

<213> Measles virus

<400> 72
Asp BAla Glu Phe Arg His Asp Ser Gly Tyr Glu Val Lys Ile Ser Ile
1 ] 10 15

Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr Ile Leu Phe
20 25 30

<210> 73

<211> 34

<212> PRT

<213> Measles virus

<400> 73
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Lys Ile
1 5 10 15

Ser Ile Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr Ile
20 25 30

Leu Phe

<210> 14

<211> 48

<212> PRT

<213> Measles virus

<400> 74
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys
1 5 10 15

Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Lys Ile Ser Ile
20 - 25 30

Thr Glu Ile Lys Gly Val Ile Val His Arg Ile Glu Thr Ile Leu Phe
35 ‘ 40 45
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WO 02/096350

<210> 75

<211> 34

<212> PRT

<213> Measles virus

<400> 75
Asp Ala Glu Phe Arg
1 5

Ser Ile Ser Glu Ile
20

Leu Phe

<210> 76

<211> 34

<212> PRT

<213> Measles virus

<400> 76
Asp Ala Glu Phe Arg

1 5

25 November 2005

PCT/U502/10293

His Asp Ser Gly Tyr Glu Val His His Lys Ile
10 15

Lys Gly Val Ilé Val His Lys Ile Glu Gly Ile
25 30

His Asp Ser Gly Tyr Glu Val His His Lys Ile
10 15

Ser Ile Thr Glu Ile Arg Thr Val Ile Val Thr Arg Ile Glu Thr Ile

20

Leu Phe

25 30
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