; e3e"N'\ 6TN?AO PREVENTI ON AND TREATMENT OF AMYLO DOGENI C DI SEASE

in part of USSN 09/322,289, filed May 28,1999, which is |ncorpor

reference in its entirety for all purposes. TECHNI CAL FlI ELD The 1nv
resides in the technical fields of imunol ogy and medici ne. 10 BACKGXEIRD
OF THE | NVENTI ON Al zheiner's di sease (AD) is a progressive disease
resulting in senile dementia. See generally Selkoe, TINS 16, 403-409
(1993); Hardy et al., WD 92/13069; Sel koe) J. Neuropathol. Exp. Neurol. 53)

Nature 373, SSRvENSIOR AR rRERIMERICOR Ak bIbiceiCBmRa e e O D

categories: |ate onset, which occurs in old age (65 + years) and early

oOel o ol e RSBk RS S RRERTED PTG o 1 et pee 3 and

CROSS- REFERENCES TO RELATED APPLI CATIONS This application is a wgmwglmlmmﬂm

. abnorsral i ti es t en@hisapplizaticorie a sentimnatioarid pat EIHSNE 8213227289 Sked Meygi Nni ng at

an earli e (di sease har acteri ze ' | east 20. two types of
et ons. 2 109 il s e RBRREL bR R S ey BB PpPRSy (angl ea: Son o
pl aques are areas of disorganized neuropil up to I50 armacross with
extracel lul ar anyl oi d deposit CE r visible by mcroscopic
analysis of sections of brai nsqﬁl%é'gﬁt}gﬁll\l:%ﬁ“ ibrillary tangles are

i nt racel | ul ar dep@hé invemjon Msiieointhedechrics Geldabfichrivavlopy aidmediciansi sting of

E | aments tw sted about each other in pairs. 25 The princi pal
cons tuent of the plaques is a peptide terned A(i or (3 anyloid peptide.

~ A-3 peptide is an interBAICKfGRQﬂthOK)THEQNWI\HImNo acids of a precursor

protein ternmed any, curs protein raI nut.at i ons W|th|n
t he APP protein hﬁ(‘/’g’ ‘SEEE%EW?@\%’%”W%%; ‘ggeﬁf té’ég iBFIE hei mer' s
di sease. déseatia. eS’eggene&ﬂyt&elkee HNS 16,8408 (1399); Hafi)et 41., MBOD2)1306%al | ne7l ~ to

o gyt £ apher B Bpursh o3 andl e il M alibel) (Vi e

phenys al 477 (1295);. Gdves btad,, Mmaad 173, m«wmx Bendly.spéeking/the (@8 fall a doubl e
Tt At o VAU YIS 98 VIR0 AEST b B IALIAIIFShGIC] nosOs) . Such

mut at i ons are duse Al Zhei her y 1n Pe5¢ed or altered
pr ocessi whichfievalops wdl Pefore tlpascmlmhad lixe., bdtB@&H3IF and 601yemreshitth typesAPP t o

NCr easegr ;I 31-43
:\/Ut ati oncgsjf In o?tﬁ PMOI(?\%Q {hgggﬁéwt@%eﬁgbné?dégé%slt(ﬁndto‘ég%oggseﬁ%?qnﬁd P52) are .
t hought Widespreadiin wsqs@emmgut apreadieragen ghgﬂxsﬁwxstcbarg@nueéﬂ:m ajlpest eased:
ano ese
obsg?q/;t ?Jc?ns&? %ﬁrgg’t@e’é\% (g é‘;‘ﬁfengaquSQ A}lgrn tgL|q 8{3@&#&@@@ I)Sgﬁ’ﬂqf zr m iIs a
causat i vilaguegsre aread of dmomwdmeumpd |u9é¢aé$9 HTN@MOS,SM& extzg@llgx_asargnlgxd pr oposes
adm 1t St &bl AL ATCARMY FicAARARETAARSPIEAAR oPEraffiuale (0 102, MO/ day)

of A~3 to patlents vvlt na typlca fuman with about 5
liters oNemtamﬂaryt@ng&;qqametraqplbém deposits omcmwlsﬂmmgéedmpratebe expected to

gener at €xRsiGHAGCE Rk Riinits RfistetPabBRt &ich BRkr id phigd, M - The normal concent rati on
25 The principal constituent of the plaques’is a peptide termed AP or p- -

amyloid peptide. AP peptide is an internal fragment of 39-43 amino acids of a precursor
protein termed amyloid precursor protein (APP). Several mﬁtations within the APP
- protein have been correlated with the presence of Alzheimer's disease. See, e.g., Goate et
al., Nature 349, 704) (1991) (valine’"’ to isoleucine); Chartier Harlan et al. Nature 353,
30 844 (1991)) (valine”’ to glycine); Murrell et al., Science 254, 97 (1991) (valine”” to
phenylalanine); Mullan et al,, Nature Genet. 1, 345 (1992) (a double mutation changing

596

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

Alzheimer's disease by increased or altered processing of APP to AB, patticularly
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10 of A~3 in human plasma is typically in the range of 50-200 pg/mn
(Seubert et al., Nature 359, 325-327 (1992)). Because EP 526,511's proposed
dosage woul d barely alter the | evel of endogenous circulating Ap and -
because EP 526,511 does not recomend use of an adjuvant, as an

i mmunostinmulant, it seens inplausible that any therapeutic benefit would
result. 15 By contrast, the present invention is directed inter alia to
treatnment of . r s_an oth dls

adm ni str rf’%cﬁsm%&h rre"rlr reasec?mb?‘? fg’r@% fggggpAﬁcg ar e epr topes within
A~3 t0 a papi-e3t Mmﬂ&fns Mﬁatgbm&ub}h&tthgﬁﬂa%fﬁhﬁeﬁﬁ)BSBit}dfﬂsalarbrmune .
response ip the, patient._ The invent thus ful.fills a |on i ng nee
for "¢ her apeREREI B FaR e PBPBYEH ) AP brErrel iR R B SRR SR ho! ogy
and, in sOﬂp(saaﬁardparmtmsﬁ(mwwgmwelo%@ewmas indRAe 138 ABCinAt €d Wi th

Al zher nmer di sease, This application is related tq W99 27944, filed

Novemnber 3@“10119‘918 its tsesrﬁomﬁ%@u%w elemprddn plrbgimses diseasa.997,  USSN .
60/ 080, 970, filed ApfdMiciael, E3%86 SFﬁgrop%%ﬂﬁﬁ%QQm‘%ﬂvoﬂebﬁa@Qc dlygaber 30,

1998, each of which is |n(é| rporated by reference in its entirety for all

pur pozes (5 Senmrqualer 167 mmﬂmtpmmpmemsmdwtlnaﬂgmcal n\éentr on
By o o copbiny 2t bost B of Al b e PR R AR SRR L. ™50 e uae

Al zhei mer ' epeitgigagenerdioanorsesiation of e aerd tlw@mgt’mk/ & hicmpanal newrentralibe | at t er

can ocgyr L LROU t he ch ract er a enic -
di seas{edrl rred%n%tl?']l gf‘ 3{5‘? 1ca'il { ?ﬁj’&?mlrtﬁ% b‘*?}lkggﬁ Effective
dosage of %M, mﬂzt’i(ﬂw}mb)haiecmeEPSE@allrgpr@mdﬁddsmgeavmmmaeamerﬂte an arryl oid

deposit tq the tient ho are l,ar | fuI

br bvent i ng<ts Sf PRaRFRL sreH e b A8 GreRisk £ R KNG tbromnt R e et hods
ent ai | adm:;mdﬁtvart; aagn&mmﬁéﬁﬁmlamextdeammpmjmm titdd bnybetypduliabefinds t o A~3.

Some net hods | adm nistering an effective dosage of an anti body that

speci fi cal Y§¢ ‘g 'gg to an epitope wthin residues 1-10 of A[3. In some

met hodss the anti boBy cemest, tHe@adstnt idvientits it etr&teﬂrrnzepmaxperexmtemdf ‘T esidues
1-6 of A~ n s thod t he, anti bo pecificall inds_to an epitope
within resM&{ﬁ"é@e’% a§dg§‘e oxflﬂgegrg efst ﬂ%ﬁ‘i’“ “tSH%“QSrﬂfl%’@HV“téﬁgépf’P’cal ly
binds to adﬂtteﬁg'tt@@&taw éﬂtbﬁesrvaaﬁrdnsso 4 pafiefundérondifofsAnR ghRtAO&s, the

ant i body specr ically binds to an epitope within residues 3-7 of A(3. In

some met hdgaetical H“‘&H’tei I5ERAPsep e pPP?PéI W invenyen ths fifiklsa opgganding Besd 1 esi dues

| -3 of A(or thBrapcfie r maﬁpretelaeng's\wak&ﬂdmﬁ@@e hf:drSﬁdtl{oYog%rQn@hﬁ'E’&né 0 an
epitope within .resi sone. net hods, the antibody binds

to an |tQ§B‘é‘“%8??p?PIg%‘FH§‘”§’aWE’§ aﬁiofléﬁﬂt“ﬂ‘glmi‘@gf‘ﬁﬁéhsﬁ‘fs% 3. In some nethods,
the antibody binds ThisapplRptidndpelandditdWOIRSI9ddefedNovenitidr 30, 19983 Wherei n

resi due | d of A~ i ' i d n _so t hods, the
i body SPEtT Fyrel T Ba Reteeng d oS AL b acBl et Rainh TeBF kel 1 engt n
anyl oi d pressN emmpmt ﬂleaNo»e\BPaer 30,1988 RBRcH B tWIESs irlchPolakaby per@hcelS t he
anti body i.,s.hunn %%1 n sonme nethods, the antibody binds to an anyl oid
deposi t H“ttﬁ&“t’ﬁ"ﬁ' PHR?5$Snduces a cl earing response agai nst the amyloid
deposi2s. For exanple, such a clearing response can be effected by Fc
receptor nedi ated phagocytosis. The nethods can be used on both
asynptonmatic patients and those 20 currently show ng synptons of di sease.
The anti body used in SWIMNARYDOF THIICHAIMEDUNSENTIONaNI zed, chimeric or

nonhuman anti body aﬂldon%%?pe[cjtethg?nrl/ggtko?trb?owges methods of preventing or treating a
disease associated with amyloid deposits of A in the brain of a patient. Such diseases
30 include Alzheimer’s disease, Down’s syndrome and cognitive impairment. The latter can
occur with or without other characteristics of an amyloidogenic disease. Some methods
of the invention entail administering an effective dosage of an antibody that specifically

binds to a component of an amyloid deposit to the patient. Such methods are particularly



polyclonal. In sonme nethods, the antibody is prepared froma human

i muni zed with A~3 peptide, which human can be the patient to be treated
wi th anti body. In sone nmethods, the antibody is admnistered with a
pharmaceutical 25 carrier as a pharmaceutical conposition. In sone nethods,
antibody is adninistered at a dosage of 0.0001 to 100 ny/kg) preferably, at
| east 1 ng/ kg body wei ght antibody. In sone nethods, the antibody is

adm ni st er e |5 d npl e, of
2t 1 oast o ot ehier ARG AR %ﬁ%%ﬁ??‘%ﬁ%ﬁﬁ?@%@?%d as a
sust ai ned erahxémnxstyrqm@m ¢ffegtive dilssgeanien mdvdx:éint tindsde AiPniSeme methods or

exanpl e, i aper.i.t one rall ani al ly,

i nt rawscuf'&t#?{mlﬁg{ efué%ﬂ %ecgv &)Oeslgeo\f H}? ﬁ??s%\%%ﬁéé&l bﬂldg nalhsorre met hods,
the anti bOépﬁtdpSMlﬂmrEHl(ﬁieel-&d oBy&ﬁaMdmmﬁhodaghaarpmbympehﬁemymwm:odl ng at

{55 ogBe X BT ke 1o e el B MY B b 570 00520
pol ynucl eot gfiopdGARR SestRRY V-5RAp! 'Ilgmm&hélh&@ 113 aﬁtfb@dﬁéﬁebxh@ﬂb& bint %o

pol ynucl eotida I's expressed to produce the heavy and li'ght chains in the
patient. | anemiope wishinaesidues hd opAPi dntsomne methads, mtlwv spesifishllobinds

adm ni stered ant.i bod |n t of_the ano aspect, the
i nvention ﬁ BRI e CRIS ?Br gggn?? %oﬁjeorggﬁocga%eaélbm Spse(é'glg% ass,oci.at ed
with anyl orbdldd@ms:pf&@e@&thmesmﬁhstlI:Beofbx;al IA s&he pRibiogy) the ahiode Xpoeiically t he

nmet hods can_be used to treat Al zheiner's disease or Down' s syndrome or

cogni tilfe bipgatoramenitopre Sitip wEdwsdd itk In %HWI’?ﬁ"%‘tdér‘I“?ﬁ“'P?da’Mtt%a‘bf A(3 or

anal ogs th i n pi topes
Nt At e T B Y ot ve

dosage of % goipitereprithireresidngsrof 41 10@f A8 Wicesimicsidie kangrmesidue 7af ABéaist

resi dues 1- I | residue
of the pol ééjaxq’tcagig véIte}‘r%enf’értlﬂQt%% tﬁ?ﬁ{t{gg eaﬁa%g%ﬁdggoéggﬁg%ﬂ?ﬁ?nal segnent
of A(S3. Sornfmdmgmhﬁwslex@dt anylomdamcmsextmouemQ{APB) almpameersthoes, tixf if@ypiciofe dosage
of a pqsyp r| Si ntgl an N-term nal segnent of A(3, the segnent

begi nni'hg at reS| 1 ‘'of A~3 and ending at residues 7-11 of A~3. Sone
met hods ent ai | adm ﬂns&mmn@odsoﬁlaamdioidghmdam apfafrytid deposivipaigrepatiéntan agent

t hat i nduc n I gnment of A(3,
t he segrrenfeig%egl nsg?}niga?glgm onsg%gg{’]s§gle%g@k’6(§&c§§§t ginoélgn ‘?s‘r‘%‘g“. dues 7-11 of
A~i Wi t houtleamigirespngse am baeffentedbpiFc rercaspmngbata@magwoam epitope within

resi dues 12-43 of N term nal
segnent of A~-3 is I%ﬁ‘émcf&%dé%nsogggtéégrnrﬁoﬁﬁ%%g%ﬁ]aﬂg{) %?(%%@g pol ypepti de.

1 n son@0of curkeatlnbpwanssyiriptrss)of tdfseasiit éﬁlnamadodxegmtucmnem@dsmbbnanked at its
N-term nus Q. Apheteral agnUs RALRERN aAod) BnEON®e Honblishaphiove met hods, the
N-t er m nal {sugaﬁnen gﬁe A~3 J#s l'i nked at |tos£’N and E: togrm r?? to first and
second het eolastlg@d;ulsx spwk wsthetls, thesntibedydoprepaséd frére adiboorimmeutirsd 8vithtAfe N 25
term nal s I AU 0 a heterol ogous

pol ypepti d é”h?{ Hﬁ%rlan&&}ﬂ’étﬂg le tgbgﬁc%}g&a‘g{ ong&ga}édi tional copy of the
N-t erm nal segnent I songcomrethods, ﬁlhentﬂigdvsadmtmﬁdsqlmthephmmewmi@gous

pol ypepki d th Spo, agﬁ! S £gment. I n
sone OP tst hgarg ovepg&rﬁ%&&?w@cﬁ‘%&u{ o {}én%e 4 h%}lwg% ;%ﬁg&@%@ feast one
addi ti onal desegsof@f000hte NOtmeg/kd, mmlferstégmeh‘ast llrmg/m)lmlyo\fenghngxt@gbvlm met hods)

t he 30 pol C J ! N-term zi al
sognont " of SAEF b ST BIR B8 b AT SRR b SR Ak I L0 2
and the hefcarremdnngqmﬁatamsmnx monts. 4In some grethatls, tHeransbodly inddntinigterathes® net hods,
the N-term nal. se ment . €9 |st I bove nethods,
the Neternmh megég %on&pggﬁloréts 0 u%eﬂbﬁd&ﬁ?%d {o#%%pﬁf he fragnent is
free ofi0at idtepsitorehity, brally tsebautanedushypinecraial s iritmmAscuké8y, thpicalgme et hods,

the fragnent conprises u 0 10 contiguous amno 5 acids from A~i

Fr agnent s Wénﬁs%oéé?wcrg’a Ministered at greater than 10 nicrograms per dose
per patient. In sormnmi'xtehﬁdhodsttlheafﬁtrbagyrhmﬁmixﬁstaddrby\ackrtxmsteﬂngmth an adj uvant

t hat enhanc onse tq th i .pe uvant arid
fragment cBfY 'E)‘I?Pcﬁﬂéﬁ %F%‘ﬁ%gragzepftr?ngﬂtﬂ’é’py %Ia ﬁptgcr‘patﬂ’?)‘aeg‘ H%?cﬁlé&uc'ﬁmé&ﬁpom tion.
The adjuvant can be) for 10 exanpl e, al um num hydroxide, alum num
phosphate) MPL~; QS-21 (StinmulonTM or3inconplete Freund s adjuvant.




The invention further provides pharmaceutical conpositions conprising
fragnments of A~3 or other agents eliciting i nmunogenic response to the sane
epi topes of A~3, such as described above, and an adjuvant. The invention

al so provides 15 pharmaceutical conpositions conprising any of the

anti bodi es described above and a:'' pharnmaceutically acceptable carrier. In
anot her aspect, the invention provides nethods of screening an anti body for
activity in treating a disease associated with deposits of Aj3 in the

br ait n ff 'é’kpf%ﬁ%d%‘%)r_og@egha gntﬁﬁdd}ﬁihgﬁrihiﬂlecﬁaﬁ?@zebtiorﬁuy,hhmlhﬂfﬂe?m ?i :c _
contacting the anti ) ! [ cqQnpri sing at .l eas ive
conti guou@caﬁsﬁ?ﬂﬁggg%m%?ﬁ %—‘%%?rﬁﬁgﬂ%ﬁe@ﬁé’ﬁ@ﬂi’aﬁmldﬁlﬁ XPERN ng at a

resi due bgluRemheheaRthnd light ohaids id the paihy Napbmemetelds) thefpatentaf a Cterni nal
segnent of A(3.. One then_ deferni nes whet het{y?chhe% ant i.body specifically binds

to the pomgpitgsed elevel gbadministerrdrathefy P dif Rafeitcati on that the
anti bogy has act i Viif ¥nokter bipa! the thvehtfondirsBd enettdds biipreviatinesr teapget , t he
i nventi on provides mnethods of screeni ngaan ant i body for_activity in

cl eari ng adisee psgesinteswiderarield dspesits gf BB ©abrainof Pafieh FesrermR' et ai |
combi ni n.gmre@lg?ﬁalﬂ}n'bgggéa@éﬁ‘&ﬁhﬂh@ﬂm&*s%s@&'e%@bo@ﬂ?s's?ﬁ/dr@xﬁgoxtd'&)%rﬁﬁ%' body and
phagocytic cells bearing Fc receptors in a nedium The anmbunt of the
ant i gen- assmirimante Suth webodscatailedministeningniremieng of ABohanatezdithemols t hen

noni tored.,. A.reduction in the amount of. j . 0 i d
bi ol ogi cafhcéimgiaflﬁminﬁ&?gfgltcéesw?[ﬁ a%tarln?gitt 6%%;1/& %’3@8 écllt‘;élg%lpﬁé asg)ﬁ% 31? étd;?/&dggai nst 't he
ant i gea- asmsiCiduigistebgioagiatalt aeafféctiye ddsage ofiatfotyprptiiaomeripnpai Med as a

ti ssue sanple or in isolated.for F le,.,th tigen .can be provided
as a ti ssl?ém’é‘élrﬁﬁg‘@er\*Pg?hl?aﬁte'eﬁfl‘ﬁﬁlso‘ffo %%@H&W'(’gﬁ%{%@g?@e Ig'ati ent or a
mamral - aniiRinaNeMiR®f NeZaBipaRide Swikiéih eq@Yypeptidelidfede dfiagdSteeminalnpl es agai nst
whi ch anti bodi es can be tested for c|earing actjivity_jnclude cancerous
tissue sabgsmeat offiB Somg meiads ergil P‘?‘E@ﬁé"@&?f’pﬁ %aé’f’“"taf‘§§tjﬁ“é“’§§ﬂiﬁ‘?‘ég Zonpri si ng

i nf| ammat g&g H8hd SmpRONERh NOBARhalARBAEMRIE ARSIk s Biginnitg dt tsmue sanpl es
conprisin hPabnor el extracel | ul ar matrix. 5 In anot her aspect, the -

i nventls on1grafvifcad erding desidues trél eEABnPome mathads eetaidedraigisteripg o pat i ent .
Such meth t i .. L0 ' : - : i :

peci 1 captprE et @URIaL St LAER bR hdie R bR O

det ect i ngNgemsieal cegoént 0HABathe fdgorpt beginning apresidpe b of A8 apdendingat | n sone

oo met noneuey LTS BBl B PSR IS BRLRUE ot Yl 2

det ect ed kgidaercizemrofpgBet i ¢ resonance tonography. The invention further

provi des diagnostic kits suitable for use in fhe above t.hods. Such a kit
conpri€es an anti bgﬂff"?%‘éﬁtthes?PQ(‘S? ’F"ieg‘ﬁfiﬁ’y‘eg?'ﬁﬁ'gmf‘loseé'ﬁergﬁfg‘gd%haﬁefl A" r esi dues
1-10 of A{3C-1aaiiBuskd & BetbioREBOR JoBlpeptidie € sdntd dTtheubeveahethbs, daN-body for in
vivo diagnosis or monitoring of Al zheiper's disease. 15 BRI EF DESCRI PTI ON

OF THE DREMnNESeenent of AP iglinksd afitsN-feaminys o hetqrelagqus BRIYBIPUAE-as geni ¢ ni ce

with Arils4g. ﬁhﬁabo%méﬂws%@mtéh%w depmidier AR RIAKBIRUR N IfeC ReRReNt age of
t he area o? t%e |ppocanpaf regi on occupi ed 'bf/ anyl oi d pl gghues, defi ned by
reactivi t o fistdndis¢rendlistenclogerseoelypertidep niacPonal thaakavp swihodbehe Nas det er mi ned

by conput ?ém%%?!eg&sﬂogggﬁ‘;ﬁrg@@ %tgﬁrhm&ué{baéﬁé%émﬁogusbr ArEaRd d brain

secti ons. e valfues In ual ‘mce are shown sorted by treatnent
group. Théts Beeimnstait kashenefadditienad hopyraf i Mrtprining] ssament. {msomeeaditien val ue of
the distribution. ,Fi : LLi A RQQ’B b.ha; RihRos USthe N-
The: per ceAtAGE™0 d%’ﬁ%hg?eé%&%% H’lgp‘%ﬁé&% fey's ‘ o Qggpl
terminal segment. In some of the above methods, the polypeptide further comprises at
least one additional copy of the N-terminal segment. In some of the above methods, the
30 polypeptide comprises from N-terminus to C-terminus, the N-terminal segment of AB, a

plurality of additional copies of the N-terminal segment, and the heterologous amino acid



R 2 -

25 of the hippocanpal region occupied by dystrophic neurites, defined by
their reactivity with the human APP-specific nonocl onal 8E5, was determ ned
by quantitative conputerassisted i mage anal ysis of imrunoreacted brain
sections. The values for individual mce are shown for the AN I 792-treated
group and the PBS-treated control group. The horizontal |ine for each
groupi ng i ndicates the nedian value of the distribution. 30 Fig. 4:

Ast r ocyt oSkegmieft. TR Sorfi S RS0 Inetho &R tHe@X termhitel REMERRbAGS ITARIDE 1area of the
cortical region occupied q%ygélal fibrillary acidic protein (G-AP)-positive

ast r ocyt essapesofdes abets meto Detsrmninglsegment 6osiptscaf Addsh st ed i mage anal ysi's
Of 5. hmmunor eact ey byl AeRER! hORSEnIl KA SPIch @i Nl Al @ ar e

shown sorted by treatnent gou an group val-ues are I ndicated by
hori zont al adidsin&p4Fi In sobe n@timdantthé Tagmeahcampristrompyto i1 centiguous andio- 42

foll ow png | izatian Wwth a.ran f.ei.ght doses .of ,ANL792 cont ai ni ng

0. 14, 0P 9 *qEfRork R, Phgftond oft RO oniffiod o s RO R A0y R R B

.anti body r assppassatiens. ANL792 i nmuni zation. Titers are expressed as geonetric
means of values for the 6 anipals_.in each group. ,Fi.g. 7. Quantitative inmge
anal ysi s of the corg?ﬁwe@ﬁ’g?‘g?@elg‘ﬁg’aﬁ‘ﬁ’??&Pﬁ@gﬁﬂd"‘&m‘?gﬂy“1‘ ted nice. 10
Fig. 8: @&nmaeatuewﬁmuﬂmgp@@@dom AP pEptideeTHa QU ulvArit én t@den in PBS
and AN1792-treated mce. Fig. 9: Quantitatiyve image, anal ysis of the percent
of the retpRIIsErRAR cithsy pregr G5dRasHIcE s HRPmpositioyy Tsadiivay cpk, fogng

ANL79214 T e alaafhldThieBinu Bydrdde, HURRIAEHoSIRIEOMPE B 439 ON(SARRMATY LS Pl een
cells from AN 792 1% t,r%‘afed e(upper paneIIJ )a or PBéjq%reag ed (I o':/}?t/e})rr panel ).
Fig. 11: THeamplpledrquadsiadivvaitt he cortex. A scatterplot of individual A~i

profiles in mce i mmeizRetioM thithefdvRies AREMARLHEMREINRSI e Rkpasing t h
Freund' adjuvant. Fig. 12: Anyloid burden in the cortex was determ ned by
quant i t at i FeemenisRt APrriiopher ageats elipiting HypunaseEeIreproaRPhiodscams §Bitgrss ofvi ce

the Tul L | SRR A bR B AR S ATl id oo BRI (50 40) and
t he PBS t r pearmereniinal eashpogitiouyrompriging a®y ofthomitbedies dessaied Al gndof”
Gor 1 var 1 veEEans oty pefe AT O G Dvant. Fi g 14 Geometri c. mean titers
of A~3-specific ant ilbaeppher aspeefr he pryersion provides methods of screening an antibody
for activity in treating a disease associated with deposits of AP in the brain of a patient
(e.g., Alzheimer’s disease). Such methods entail contacting the antibody with a
20  polypeptide comprising at least five contiguous amino acids of an N-terminal segment of
AP beginning at a residue between 1 and 3 of AB, the polypeptide being free of a C-
terminal segment of AB. One then determines whether the antibody specifically binds to
the polypeptide, specific binding providing an indication that the antibody has activity in
treating the disease. | ' '
25 In another aspect, the invention providés methods of screening an antibody
for activity in clearing an antigen-associated biological entity. Such methods entail
combining the antigen-associated biological entity.and the antibody and phagocytic cells
' bearing Fc receptors in ;:1 medium. The amount of the antigen-associated biological entity
remaining in the medium is then monitored. A reduction in the amount of the antigen-
30 associated biological entity indicates the antibody has clearing activity against the
antigen-associated biological entity. The antigen can be provided as a tissue sample or in
isolated form. For example, the antigen can be provided as a tissue sample from the brain

of an Alzheimer’s disease patient or 2 mammal animal having Alzheimer’s pathology.



25 gui nea pigs inmmunized with AN1792, or a pal mtoylated derivative

t hereof) conbined with various adjuvants. Fig: 15(A-E): A(3 levels in the
cortex of 12-nonth ol d PDAPP mice treated~with AN1792 or AN1528 with
different adjuvants. Fig. 16: Mean titer of mce treated with polycl onal
antibody to'A~i. 30 Fig. 17: Mean titer of mice treated with nonocl onal
anti body 10D5 to A(3. Fig. 18: Mean titer of mice treated with nonocl onal
ant i body 2PtRr tissugfamplesiagainst Svhidhintibgiéesvapbe Rsted for cleathgctiginnindade Response.

Day 175 se J . was_t ed by EL| SA agalnst a series
of ~ 10- mer g#’g}rrpgsgg%%%% L’%@%{I%E%?%glg\é@isﬁ%&t% %etgsé%ér/‘r%fngleé C%Rﬂl% sequence.
Ani mal nunidlemfmatb@oaiis] rohmaligrant abporesbodllpgrowths,Nr tiesuasaaples @siptisiag el

response tg t t ERHDSGY whi ch covers amino acids 1-10 of the
AN1792 pep?!fnaggﬁkﬁ?tgﬁgél\ﬂ’gasr%}é as imrmuni zing antigen. Fig. 20: Epitope Map:

Non-:estﬁridct)ed Nl-tseﬂmrarmlh' ; er}[aqmptoths@veﬁﬁx?np}ﬂﬁde&&:ﬂaﬂlﬂbdﬁ?bﬂﬁt@ﬁﬂ@@i@_ gidrmnkeys
was teste . .agagn serie . 10-nmer_overl appin i des
coveri ng tﬁeeo\éﬁlgﬁﬁlpg\fl%g'AkF%%h%dg&ﬁ%ﬁégrf'"n}&%lnﬁﬁlm 'ﬁa%&npg’ ar“%é&gp 'shows a
represent ﬁﬁﬂcﬂiﬁcﬂ@rﬁﬂdszd & ql\fteﬁe Mthiﬁlram}dbadd cidé earocufs@amc tivg ﬁrHsleh& o?eﬁn

agai nst t t eptides. N-terninal and one peptide Ctermnal to the
pepti de DA%#%@%YBT&%%‘HIW@F% gfﬁ%“éﬂ“ﬁ’é’ ¢ aibgdy bipds AR 792 pepti de.
DEFI NI TI ONgpitbpewith B&si'cﬁl_HbM@BfAF.! I $8RIhdihods TRADNIbbAAS 1dpWledRGRE 4 de
sequences) when, 15 optimally aligned, such as by the prograns GAP or

BESTFI FOusprgmaeasticdrke @%f’pd%{eﬁrbb’ﬂm@ﬁa@a@ﬁic TPeoagce GBNEEINbENt Sequence’
identity, preferabl yhainvb@fataudle Brovides ﬂ,ﬁ%‘ﬁ)@t’%kﬁ%ﬂl‘t_%ﬁcﬁr h%%'{h'etag ye/TOl €
entity or more (e g.. 99

preferably at |east 95 percent sequence | del _ e ) per cent
sequence i BEHPdst yueta kit epieprises ayasibodypihat specificpiiiingsieian epitepe whithch ar e not

i denti cal Qkiﬁixe%_ﬁ-ﬂ%f%ﬂ%%mé%t%E&:@Wéb@Pdé&ib%f#é’??&&%&b%ﬁ? forfdvik®" Sequence

conparison, typically one sequence acts as erence sequence, to which
t est sequetiggnssiapemenitopag efiAlZ¢imersidistrge.a sequence conpari son al gorithm
test aggl reference sequences are input into a conputer, subsequence

coordi nates are designated, if necessar and seg%ﬁnce al gorithm program -

parameters are desi gnat §&IE59§3§8&3§@ CSHBRRAVANGSgor i t hm t hen
cal cul ates the percept l:3ﬁﬂH@d&?%t@ﬁﬁéxﬂ@E&%ﬁ%ﬁB%&g&@@nﬁc%%i;{hs,ﬁﬂgfﬂ"Ces)

relative to the reference sequence, e esi gnat ed ‘program
paramet ers. Opti mal Figh 2;gAmyind birdeniguketdprociropusc dhppercsitage ofithe beaconduct ed,

2 452 (logt 5 BT anatest A by el s Uefindd b ey S unsch,
J. Mol 20 Bi &B-spestiicaur@oglon w}hodBeDb,ywasrd_etcsmfaccblby cfompu@irmsﬁmdi quyntiveivaod of
e € RSB Dy B S SR
shown sorted by treatment group. The horizontal line for each grouping indicates the
median value of the distribution.
Fig 3: Neuritic dystrophy in the hippocampus. The percentage of the area
25  of the hippocampal region occupied by dystrophic neurites, defined by their reactivity
with the human APP-specific monoclonal 8ES5, was determined by quantitative computer-
assisted image analysis of immunoreacted brain sections. The values for individual mice
are shown for the AN1792-treated group and the PBS-treated control group. The
horizontal line for each grouping indicates the median value of the distribution.
30 Fig. 4: Astrocytosis in the r.taprosplenial cortex, The percentage of the area
’ of the cortical region occupied by glial fibrillary acidic protein (GFAP)—positivev

astrocytes was determined by quantitative computer-assisted image analysis of



FASTA) and TFASTA in the Wsconsin Genetics Software Package, Genetics
Conputer Group, 575 Science Dr., Mdison, W), or by visual inspection (see
general ly Ausubel el al., supra). One exanple of algorithmthat is suitable
for determ ning percent sequence 8 identity and sequence simlarity is
the BLAST algorithm which is described in Altschul et al., J. Mdl. Biol.
215:403-410 (1990). Software for perform ng BLAST anal yses is publicly

avail abl e t-%&g . i i f tion -
(http: //W. nc %ﬁ*%ﬁ%%@@% @%@%Saﬁ%f@dggg‘%@ﬁgg gllﬁ(rgg%wa%ngér neters can
be used t o.tregnpat grovmandmeediancaenpoalusoarp ardicted by btitratay nesust oni zed.
paraneters can al so I 1 i e t.he. BLASTR program
uses as defaults a mg‘%dﬁﬁ%%"ﬁﬁ’?\ﬁe%g}’ﬂ g’,ogghggjﬁg‘?? g? i%?s)l}lov'(l n%r?m‘i?@?;o'gnd t he
BLOSUMG2 s owith amgngeatfieight dasesofHAai 722 téntdnine 0ilkod.4,,1.280¢11,83c100, dkcad. Sci .
USA 89, 102,3? S (1989)) For purposes of classifying am no acids
subst i tl.?ti g“ﬁs conservative or 10 nonconservative, am no acids are ,
grouped as fol | ows: EOSIDKinefiddye aRibBOPieSponsts AN 702 ImmBREAtRHC TRGs alget . al a,
val, leu, ile; Goup I'l (neutral hydrophilic side chains): cys, ser, thr;
Goup |11 FéE’F%?F‘E:“%?CB@cE}‘Eé’i‘%%‘?fVéE‘ﬁ%fogﬁ’ﬁﬁ aglpin el Bwewp ¢ si de chains):
asn, gln, his, lys, ®Bigo: @i@u&ﬁ%i@r;aggm;&mgolfm‘elcama@llaﬁ@l&@%raexﬁwp@@tatI on):
gly, pro; angAﬁ{%ﬁ) VI (aromatic side chains): trp, tyr, phe. Conservative
subst i t ut i SASATHVOFEAABEEi t uti ons between 15 . anino acids in the sane
cl ass. I§on- conser vatFiges: Quidsiativeria@OanabRRSF iHe Wb &itRIRAP Bhiideh @ pEgUber “of
one of these es for a nmenber of another. Therapeutic agents of the
i nvention &P%%Z?%gﬁtiﬂ’gﬁﬁst antially pure fromundesired contam nant. This
means that an agent Fig. 9:yQudelaliye igfagt 8RSkis P bt oMLY réivhIgRA Wei ght )
purity, as as .bei ng substantiﬁilé)% free frominterfering proteins and

't

| | .
20 cont am r‘f\é\ﬁ"t"s".cc@é‘?ﬁ’ebm cvigsEs 1mpR AN 78g-tededimicshout  80% w w and, nore

preferably at |east Mg ¢ I3apHécyRT % NEMIBHALRY on 5ONB\EIs Frdis ARG7ERNVENt i onal
pr ot ei onogeneous peptides of at |east 99% w w

purification technigues
can beqébt éﬁ“ﬁ%‘g&p%é’éﬁ“ﬁ]?fqﬁ%ﬁ?ﬁaf?ﬂ%gf’i/@éﬂ)-two entities means an:affinity of
at least 106, 10", 198 111G9tdMAp.levels idfe cdltex. ANchiddpibi FSndivigad &p than 10g
M~ are preferred. ;25 The term "anti body" or "imrunogl obulin” Is.used to

i ncl ude | nPHEHes AmTHesdRPRBized itk ARET AP derighiesicombined with Frenpgiadiwang.
fragments conpete wig 1@!\%;&1&1@%&@:{1&&#@&%&méf\é?inmd%paxmh‘ﬁﬁ'ii% derived for

specific binding to an antigen fragnent including separat'e heavy chains,
| i ght chai H8ageaBalysinef immuapreycted trzip sectionscfonwice knmymiesdt withathe Afpeptideed by

reconbippang r%%%t n < r € o heni cal jon of 30
i ntact irmu%og 06%31%?%9‘%??%’%8@432?@ 0 %Enggfégagﬁﬁéa%aéﬁﬁg%?@bmre
i mmunogl obd?)iand AMNHISRAS (AMad0)andthe RBSitealedl yortohgrog@t ed t o, or expressed as,

fusion proteins wt .otger rot.ei ns. .The rm'’. nthﬁqf " al so inc¢ludes
bi specific anti body?:l%\ i %E,’_E‘F‘PF gegt “‘5551“6%&5?81@‘1 “nghe 3%%590?@ OhF%%r tifi ci al
hybrid ant ihnahizddamitingp baPel dérfvafiantoisiast it Bltne @ vapai rs and two
di fferent binding sites. Bispecific antibodies can be produced by a 9
Fig. 14: Geometric mean titers of AB-specific antibody for groups of
25  guinea pigs immunized with AN1792, or a palmitoylated derivative thereof, combined
with various adjuvants.
_ ' Fig: 15(A-E): AP levels in the cortex of 12-month old PDAPP mice
treated with AN1792 or AN1528 with different adjuvants.
Fig. 16: Mean titer of mice treated with polyclonal antibody to Ap.
30 Fig. 17: Mean titer of mice treated with monoclonal antibody 10D5 to AB.
Fig. 18: Mean titer of mice treated with monoclonal antibody 2F12 to Ap.
Fig. 19: Epitope Map: Restricted N-terminal Response. Day 175 serum

from cynomolgus monkeys was tested by ELISA against a series of 10-mer overlapping
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vari ety of nethods including fusion of hybridomas or |inking of Fib'
fragments. See, e.g., Songsivilai & Lachmann, Cin. Exp. |nmunol.
79:315-321 (1990); Kostelny et al., J. Imu~ol. 148, 1547-1553 ( 1992). ,
APP69s, AhP~st, and APPrro refer, respectively, to the 695, 751, and 770 5
am no acid residue |ong polypeptides encoded by the human APP gene. See
Kang et al., Nature 325, 773 ( 1987); Ponte et al., Nature 331, 525 (

11988); and Kjtaguchi et - tre 331, (198 Ani n acids within

t he hunman PSPHAESFAYTRg EF%’BPIetﬁrl\‘glg%se(qR?’lsf zﬁﬂenaé ggtéd ﬁpg’séccor ding to
the sequenrgresehtatieaN-ARRIAD rdsti{eardsponke ke Bejftide DABFRIDSEBMich A( 341, Aj 342
and A343 refer to an Alj ?%ﬁﬁg\gl gfnt aj ni glgc am no acid 10 resi dues 1-39,
1-40) 1-4FOves 9pingAgds 1480 it §eide % Qr’(vaér‘ff‘idtaﬁ”%‘“%%hm%ﬁ“ant|body
specifically binds. The term"epitope" or "antigenic determnant” refers to
a site_on an antige |ch B and/or T.cells respond. B-cell _epitopes can

be formed both fro ‘&&Qr apri Nep-gesiripted N -teraiRal FSPYs® U no aci ds

j uxt aposedefih frh by RIS hidhRgs Was RstBd BY BLISA Abinshi degbest 1oakeyed from
contiguous amno acids are ty tgﬁcall retai ned on exposure to denaturl ng

sol vent's VNE1PRREEERIdEHERYeRRs theermRicte SNITHF Seapeca Agmal Bupbes FEQA7PY | ost on

treat ment sphwidn x‘éﬁx’é?én%xb@ﬁorﬁ%sﬁfﬁ&ﬁN—teﬁﬂxrﬁﬁe&;%%é‘e tzxmt&ﬁ;} Is¥edmighiHdag at | east
3, and nore usua , | east 5 or 8-10 amino acids in_a unlgue spati al

conf or mat ityp Pepdenderminal gad encrcpiided-tepainphip terepidnRAEBRHBEGE i t opes

i ncl ude, fvgﬁche@g,agppLugmo&c;rd@y__mroyateqdmp;gg%ap};}wezo and 2-di nensional nucl ear
magneti c resonance. See, e.g Epi t ope pping Protocols in Methods in
Mol ecul ar Biol ogy, Vol. 66, Genn E. Morris) Ed. (1996). Anti bodies that
recogni ze .the sane epitope can be identified in a sinple i munoassay
showi ng the ability of one antlbc@ﬁ to bI ock the binding of another
antibody to a target antigen ¥®Yni ze continuous epi t opes of

about ni ne anino acrme&pfsu@%tmhénawmmatt%pépﬁld&e BAcRQ waeh ds for CD4
cells. T cells_ that recognize the ep |to$e can be'identified by in vitro

assayd thé’P“’i‘i‘é‘é@éﬂ'rgéedaﬁ‘t‘ihg”‘éHY Heperesrati OpF of PRRFEI ivoe defaulyerpareghifed by
3H-thym d'sﬁﬁehﬂ@&f denPfqicdide St Jehbt 5@@1& i tope
(Burke- et 5’3315 @{176(;{ rﬁ’iéﬁf&%l tQIS% v y a%e?&g%ﬁaﬁgendgnt
killing (d&“ﬂ Powee pf"fF‘S?aﬁﬁb’Gﬁ & aes%sew?%&?métf Oéfnore (g ? g?ﬁ’fﬁﬁ%l 156,
3901- 3910)se@renaydﬁmwlh@e§epfewmugn resfde PHtidre WRichiafliby eh@Qi &gk or

"I mune" response.is | opprent of a beneficial hunoral (antibody
medi at ed) A& ’/‘SG’F"'atévecaé‘P’P%f“‘é(f “?’ﬁtﬁ We-ed by antigen-specific T cells or their
secr etgoon pr OdUCtS)Fdr@ScpﬁﬁkS:QoﬂpirQGﬁ eghiaQifions teqddhcabi DidteReptd de in a

reci pi ent

atien r espons active response.induced by
i ni ot r APRERCEOE WO B AR S b o PR e B T by
adm ni st ratgoﬁnumﬁesamtdlrbtbﬂycmqtr&mam ﬂ;melidma cdnprdr] wbsguéndgdrune response i s

elicited b the enta es in aSSO|at|on wth
ass | oroegiael T A S B s o L VA
hel per celdesigreand/ mhe Eaaednceyctm;tanmmalgbrmeh kien calblﬂatemepﬂsalt seyvenaé SO | nvol ve

activaflion,o n tes cr.aph NK ce bas dendritic
cel | saztsast‘?1 &9&8@3% %‘&Pfegg 6‘3?‘[2@?‘9&'8&#?{8%“1%5?%“68?6 @atshcg I%‘c')rrponent s of
iimate i nmiesigdayed pldpearppaametes, of a cel | -medi ated i nmmunol ogi cal response
Tl ynphooyte)  assay SR alsieRLe EURPE Fpe R R MR P Y ve
contri but iMScwhomungrﬂgoramd of Srhithi &AW ateRpOMBL ApplOMbAEL: pzzxuwgub\ye or

| ol at 1 ng Srferisgte abener SRR RPGTa ¥ AR 4 e HaeALr 3l “ana”

measuriong byhiod seath foe sindilatilyanaip@Awe Peareshf & Lipnian, Aros. ewmmcam e Cisd An

rcaponse. AIRREIRDSBl sorsHeHeR RPlerFRRFR of o AEArET: (OO PESHIy i n 15

conj unct i RASTAL ancarmsiwmnéwlsmeuteéﬂaxcsr%had:dmhya@a@@@ﬁds@mpﬁeters to a
pol ynucl eoti de _not .conpl exed wi th co]l qi d mat, erﬂg al s :

pol ynucl eS{PeReS72PUCRER e Midisone Pdh 8Py s msxa-?tw sve&fﬂayﬁytvﬁebtléf m |
"adj uvant "ol I 8HR1S Gre eRarkNEPRMRNG tH Bkt WBERLRAGH dRictrhRI@GetcBntdbues@n) unct i on

with an antigen augnents the iInmune response to the antigen, but when

adm ni stered al one does not generate gn i nmune response to the antigen.

Adj uvants can augnent an i mmune response by several nechani sns including -

| ynphocyte recruitnent) stinulation of B andlor T cells, and stinulation of
macr ophages. The term "patient" includes human and other manmal i an subj ects

that 25 receive either prophylactic or therapeutic treatnent. D saggregated

or nononeric A(3 nmeans sol uble, nononeric peptide units



of A-3. One method to prepare nononeric A(3 is to dissolve |yophilized
peptide i.n neat DMSO with sonication. The resulting solution is centrifuged
to renmove any insoluble particulates. Aggregated A/3 is a m xture of
oligonmers in which the nononeric units are 30 held together by noncoval ent
bonds. Conpetition between antibodies is determ ned by an assay in which

t he i nmunogl obul i n under test inhibits specific binding of a reference

o000y, 3Gy SRR GRS o TR ARG, S BRCLL1,

r adi oi rrrrun@aa‘isatWéIRBi&) 215:003-d1 qoE). Sofeat farperfaﬂmmgBLAsmwm?sebmrrunoassay

El A), sand i 0 e t Met hods i n Enzynol ogy
SN 253 Pyt S2TRE iipuaf e N el B Rt ot Preteshhelpey IRNmERG0 K 1kl acd ot
al ., J. | miupetwwiadsi a6 4ihioln. m@%ﬁy )defaun! tcﬁgr@ﬂ@%n%fs%ﬁ bd @eeted assay, 5
sol | d pbhase r(iil rect | abel ed sandw ch assaséb_?see Har| ow and Lane,

" Ant i bodi eSeTRMARHANGTSE GorRpaRsen. althoggh gu RS o alode s oy - -sol i d

'phase di reaﬁudo&bﬁlsedeeAceu&h@ELAsiﬁémlg@Bebseé ﬁﬁ&fM&@@'wo@dllx%lth& 386n t ! ”}mm' :
eu et a

25(1):7-15 | i haedlrect bi,oti n-avi din

Virol ogy 198 8‘&63’23@'2 ?1 %H’Mﬁ%%&‘t‘"ﬂ‘&ﬁ‘é‘ﬁéﬁfﬂﬂ%@%ﬁ@ﬁ er et al.
Scand. J. P%BJNBAI Ac3d Stil 182 g@lﬁgq}a {1089ypi cal Iy, such an assay 10 involves
the usb of purifi ed nt| geepegcl.fnd to a solid surface or cells bearing

ei ther of these, ﬁP‘é.‘B%q seifing PRBA GEICH BHPSititions@s sonsametiveddl r ef er ence

i mu nOQDObeﬂcaneQaﬂW?Hnido\é&dk BRighiupb P4k ﬂoﬁoxﬂ?@%ﬁ?@d@ﬁm@%tﬁ& HadehAes)! he.
anount of bound to the solid surface or |s in"the presence of the

test i m’runB@ﬂ?eé‘B‘E}F’l‘?Ft afs Y&l ‘89 @r‘{“éﬁ (el hydpatlic side ¢hains): e%”éﬁf—r thi excess.
Ant i bodi es Grélgntrididi@e siay cieaiEpels| tgwrsra&ﬁﬁy(b%gxc (sig@emﬁsb n&naglﬁ iHofises)

i ncl ude anti bqdi eﬁ’qbl nding to the .sane ‘epitope as the reference antlbody
and anti bo8ieST™HPnd ‘?f‘{ji“ﬁ)mQHe“éHFéE@ﬁP“%‘ﬁ?‘tOGbeglgmrPﬂB@F‘@Ht"lﬂ/wd?@maﬁﬁl to the

epi t ope bowiae chans): g, f8p8E. eo&@emweaewﬂt@hs eIk Quﬂamnd&@%@/ew occur.
Usuall;ié whep a gonmp etlngé:?n%l ody is present in excess) it will inhibit

speci file bFRWCAGISHM the sag O%W%Vetsbbsé{t“é‘@ﬁsrﬁ%“%‘ﬁe@@ﬁ“%% %t | east 50

or 75% ZOnQQM&Qﬁ'Iohd:mriesel’claEBEEfwd&enﬁb@denSﬂh&g one or m)re reci'ted
el enents may i ncl ud(ca%lot her. el ene .not _speci flé:@ ébsr ec;l or exanpl e,

a conposition that CORBPFLESERSP f‘Y“d‘é’o AE SR KotiH Yaﬁﬁ“‘? AMated Ap
pepti de andnddpiredpephmitana This rﬁanmamtageﬁt la:ybaamem 1pel abperovse/msequence. 25

DETAI LED I Gener Sever.a eni c.di seases and

condi ti onsDF%% M@Pﬂ% S bﬁﬁ”éé‘éﬁ‘?@@“% %@%&‘ flerfsringpretes 3pd g

agglr egao ildccsrmarmnammmhubines e sgentsird aheeagtra%bﬁlt 80b46 A/ paxd, 8idte pr%ﬁhl y@t seases -
i ncl ude S s syndrone an |t|ve i npai r nent .
The | atterF ge Wp{jécf?ﬁe 3’?‘”2&’ ? mﬂﬂ’é’?"% ‘ﬁingégg"@fnﬂ?ﬂ??%f} urifisalifiome but can
also wit hotmthnnqlharhombmcusqxeptﬁes o&twasm%@rwwnﬁerwmedl seases For
Come pat i ent. ho_naveeant S Epk BT BRIA AR Ao SRR ey RS T
Al zhei mer ' $0°di08 &5 er 10Vf M. @d’tjmnes greatérmipai 10frdAt ard referred.

25 The term "antibody" or “immunoglobulin” is used to include intact

antibodies and binding fragments thereof. Typically, fragments compete with the intact
antibody from which they were derived for specific binding to an antigen fragment
including separate heavy chains, light chains Fab, Fab' F(ab')2, Fabc, and Fv. Fragments
are produced by recombinant DNA techniques; or by enzymatic or chemical separation of
30  intact immunoglobulins. The term “antibody” also includes one or more immunoglobulin
chains that are chernically conjugated to, or expressed as, fusion proteins with other
proteins. The term “antibody” also includes bispecific antibody. A bispéciﬁc or
bifunctional antibody is an artificial hybrid antibody having two different heavy/light

chain pairs and two different binding sites. Bispecific antibodies can be produced by a
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can be defined by score on the Mni-Mntal State Exam i n accordance with
convention. Such diseases are characterized by aggregates of A that have a
-pl eat ed sheet structure and stain with Congo Red dye. The basi c approach
of preventing or treating Al zheiner's di sease or other anyl oi dogenic

di seases by generating an i munogenic response to a 5 conponent of the
anyl oi d deposit in a patient is described in WD 99/27944 (i ncorporated by
ref erence) i i j . fir t ef fi cacy of
the basi o S5AEeEERERIncRMe A0 bR AR 0 kiR 850
direct ed t egi Sprgsivilel & Eaghemins, Clan Exprémvonid. 7973165821 (1990)p Kentelny st g &

prem sed, | t | 2nt i nventors having localized the preferred
epi t opes w”?’ﬁ?’ﬁ"r’&”‘gggﬁgﬁm?c “an i_munogeni ¢ response 10 shoul d be
directed. The i dent iXAPEA1ARRI> oandoARR Errefe raspictivgip o thie 6B5,175A and3W ts i n
agents and [ [ : fy e ial, for side
frects afmeIRIng folbaRRE eBlca s Mot AP R SN G Bec . |
adm ni st r aiVaowe 325| 773 T8 7;Reutd et aljgémtre 315 525 (1988 anldeinigacti esgdoNsmrecan be

active, as i nogen i s.adm pi stered.to i nduce antjhqdies reactive
wth A i n 2 a0 AR RAR s yRn AR it SR i et P A o1 et hat
itsel f bi ndsighed Muimbersac@ading fd the dequéige of the APHUT isgfordt t Tatds kidinage Response
20 Ther apeyt,| n in e an . j nogenj ¢ i esponse,specificgally directed
to certai n%héz’t@ggs’&gﬂlt ﬁg%fﬂ‘dp&b‘{ﬂgéét.o @rﬁ@??%&%@ﬁﬂg@%%aﬁ“ﬂe A peptide

i tsel f1andrsrRgests 14ber-epfl4Madilagg, s of such segnents, anal ogs and -

m metics of natural

A .peptide that indyce and/or, crossreact wth antibodies
to the preferred epi’s’t"o‘ggtgg"&(‘;l 15 /0 GRY| ‘ﬂéfvliﬁ"g‘r?“&{‘%dbépeﬁ&éﬂfy BdsA  al so known
gjs -ﬁﬁyl oi g_ pept i de TheterAdefiopt &ggjﬁtsgﬁigiw&m?igﬁ@,r%_&;to Qsi@me@da&ﬁyé?ngb 43

iochera. Bio . Re mun. : , LIS eptide o -
ani no aci d%",w'&;ﬁﬁ ﬁ“cﬁ%rsli ?‘Fgg Beporck é ell&@ﬁ%ﬁé‘?ﬁ’tgbeg%‘z”?ﬂg?g%%’ E@‘E'BE‘P“}SI aques of
Al zhei ner' amito26idS&-noAcdntigoud emeioalk /6 juRyappied b feniatgfokiingof Agreein. prot ei n APP
by two, gnzynes, éerrre and y secretases (see Harol%, TINS 20, 154 ( 1997)).
Known }rgta PLIRES WEPGA{TORPRONLGUHS AN RS AFF A AN F HEIPedOnfXBaNEH o c.cur

proxi mat e HenatuFieg sol¥eRtsGfhere@s epltop&ofhaltsy, terliiry Wo18iRE BreAyplcallyQést xanpl e,

position 717 .is proximate to the site of y:-secretase cleavage of APP in its
P ocesel ngtrgni b feRiesents -Bp gFePepbiERoRi iR e Bl atade of

secret ase uviuellyageast § or 8-30 hainb evidslir afique Rgatial doaforaatbnc avshodiBf by
interacting it h the.1r3 cl eava e'.reactioons bé/ which A~-3 is, formed so as
Lo | nor eas R ARIng SR EaorEo) PP BRI ot ePle ST BREP R e, A
has t h20 unasifadimensigpel iuglebirasgnietic casnahéex Sand.ga EpirgatMdadpdigProloadsincal and

alternate ¢ | es. 1N i [, | bds , t .and

ul ti mat el y%@@gﬁ&?ﬁ%ﬁ%@% 's%Jt):Il‘ %@?}:’%‘%\m aéﬁnﬁsf g%"égbs&?'n‘af]%%egmﬁgcrophages

| eadi ng t oreaegniz¢ diteisame eyfitope cal Besdenttifiedthdi sirnpm jmuGBiviasshy stakanghbewbifityr t her and
t hen bi nds IS, 1.0 T .dependent nner..l eading to a

10, 000 i nccr’fteog]ggll tl}bﬁd)g@tq???gt%}' eobﬁnJng ﬁaggégéié“flgosdg%r%%geﬁecﬁgﬁi g'ﬁ?@auses A(3 to
gener at e arscogmimg nentinessepidepes of abovss: ofing bads fof CDE tedls oaalbdugERss A~i  has

e A 35 Sl SRR e T AR RRR B e Bl el R RO PhEL L e

and t hei r asedyathiabmedsinp antigenleponRent praiferntiay asaiermmintdist Hhattodidiye Fi g. 1 of

o hap o e BB gt M RO £ i iy e Senence
Lys- Leu- Val HPHE-(F19é)) AlyanGan-dapprdeal killing {SttoxisTymypbeite/astdyaTigees-dt| e- G y- Leu

- Met 15 Val 5,4,y - Val- M@l - - Al a- . A(341.  A340 and A339 differ from
A(342 by t?%élof%ggéoll'oﬁ(sb:%%AT%?&)&rgg}lc?é&fm%%e TAPYH- 11 e- val respectively from

the C-3@&rm nal end. TH(1843"idinfunelogichl” ontifpide yspbhee ipthe devetepmeht of at hr eoni ne

residue-at, the.Gtermnus. .l nogeni.c fr t s..of i_.are adyantageous
relative to°F °é£PHP%{8‘t(a§§’°ﬂ%fq‘?§ﬁ}eg> ‘Yﬁéag*ﬁtﬂngéﬁ‘l‘a‘%@ﬁad‘a‘§e’f'wmﬁé eral
reasons. Feetlsbr théieradden oduttsy edsp@istdiegetdd@passt wa dhyloidAeptideifiice a usef ul
i MMunogeéni ¢ .r espons of treatnent. of Al.zhei ner'.s, di seasg,. an equal dosage
of s of ST BRI D AP GAbAH T BRERe b B g R ol ar
concentration of the useful imrunogenic epitopes than a dosage of intact
A~i . -Second,
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certain i mmunogeni c fragnents of A~3 generate an i nmunogeni c response

agai nst 25 anyloid deposits w thout generating a significant inmmunogenic
response agai nst APP protein. fromwhich A(3 derives. Third, fragnments of
A(3 are sinpler to manufacture than intact A~i due to their shorter size.
Fourth, fragments of A(3 do not aggreéegate in the sane manner as intact A~i,
sinplifying preparation of pharmaceutical conpositions and adm nistration

thereof . 3QnSefHReh FHNILEIRNeSHohieALARBA By Q&miﬁﬁ;:?mvomﬁb%ag gf&%ﬁcﬁ- at | east

2, 3, 5, 6, 10 or_ 20 contiguous am no acids oma natu pepti de. Sone

i munogeni €elsy AgieBwlasinimine response iselicieskbytbe pesengation of mlypeptidecpitopeguous

resi dues fgpm AlBon FHBGIROE & ¢ i i :hal. wa+ar e
preferred.. Pr eg erorrled immq?fge%gifragﬂr?élr?%lg&ltﬁgf:@é%a;ﬂ?g%%,68{}%,6?[47, 1-10,
3-7, 1-3, aArglpercells idordd” giatoxisl gsdls- The espaasempy dso inmelive atizaticm ofr agnent
i ncl udi B9 LRRbGME SmicrPHRkes NR cANDbAsBR s enlif i £ i BeeET 2QNENL S
begi nni ng at .régﬁ’dueéél-%esbf K~3’_angﬁgﬁﬂi r?g}]%fe&rllé’g?%%g{s%§"ﬁlfrf@fl)$ce ](S’i are
parti cul ar Egsinepbilsrioghgr compongits ¢fdpnateimmyriity- The presenad. oftn dedl-msltedout is | ess

preferred. ; i A o f ment., ot her
Phan A 51, 10 AT can il Sete RGN prbre Aol BT TLORFEREILE "3 g
2S-3S, 3S- fotajeric B mphocyrtiasseys (seapiwke, supratliges, spraedhaceldtive activity in

clearing o AV i i i : Iys in th a es before
ser Fr agmesISHEE oHnBfRY i BRI s R 0 BRALARES hfhabdifc EIGFR: O
C t er nmilfal amimimignogen ¢in be distiemished binsepanatetylisalhting aptbadiasiand Tiellsorntin A~ -ar e

used in so 30 r A |.acking. S.am.no _acids from
the Cter nmg;ﬁ en%ég?n%%(ag%@g;ﬁiﬁ%g@ 4%&@@&% P 5‘%%%%5%? P ?Cgm t he
N-t er mi nal swhirst.of A(i. Other components of anyloid plaques, for exanple,
synucl ein, and epit QG r”E%{;g-@ nery 2 . i nduce an

i mmunogeni ¢ response. %n%‘ .els_tsag%r{lﬂcgrr\;ﬁ\ﬁ%g %ﬁ%?’égﬁggl?o?g’?e?ﬁ Te to A-i

i ncl udes t iemwnplagical reppowegpeaimstiselfion adrsintstretinnde aimudinhtoptiozdlgire as well as

anal 0gg5i nelidicish @ik &l ddlvasPeci es and induced variants. Anal ogs typically
differ fromhnaturally ocCurring peptides at one, two or a few pogsitions,

often by virtue of doatemyakedpolyuisiotideltrersso a piheimtitly pitcaiplexedhi bi t  at
east 80 0GiRQARARRAARS. NARLbYmilild AUl AheiRR LI ARSI FRIRANAI 00S 2 SO

i ncl ude 20 unnatural am no aci ds or Ifications o erm nal am no
acids at avestE, two or a few positions. For exanple, the natural aspartic

acid residue at posiyk %Lad}@%p lreférsQb aéj)rﬁpcﬁﬁa tReWhEPaAESG 0k D

i so-aspartic acid. Exanples of unnatural am no aci gs are D-am nho acids, é,
a- di sub8t i fiBgtiamithanaigen augmenty {he impuRg regedngsto theantigen, futwhen

4- hydr oxy phdhihR@red¥idnd HEDR Ot radBh SmmEndNebhed folthEInYe . VA4 Bnts can .
~-N-acetyl |l ysi ne, O phosphoserine, N 2S acetyl serine, N-fornyl nethionine,

3- net hyl hi 8{&MENTAS IMBIURG FERRRST Dsieneral mechppipras gluding iymphecy tarsarvitssats par t i ¢

aci d. Fr agsmiMifioadd BandbPy selddhdREmsklisesRHadehagisophyl actic or therapeutic
efficacy in transgenic animl ppdels in conmparison with untreated or

pl acebo control s as 148%8R; PRGNt Hichides hyman qod ether manmakian subjaels Skl ogs can be

synt hegp zegkchive &idkd Hopystc fapdrhftatiSletyaithesi s or reconbi nant expression,
or can be obtained fromnatural sources. Automatic peptide synthesizers are

comerci al |y avai | ablSeeegsd s monenerisHp mepes solublo, manemerigmeptideanis osyst ens,
Foster Gt ysafabld RERPo pREGITRINORBGC RYRY BUHsQA0e GAMiRRALRAT St 2 1S
DMSO with sonication. The resulting solution is centrifuged to remove any insoluble
particulates, Aggregated A is a mixture of oligomers in which the monomeric units are
- 30  held together by noncovalent bonds. | '
V Competition between antibodies is determined by an assay in which the
‘immunoglobulin under test inhibits specific binding of a reference antibody to a common

antigen, such as AB. Numerous types of competitive binding assays are known, for
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such as E. cold, yeast, insect cells or mammalian cells. Procedures for
rreconbi nant expression are described by Sanbrook et al., Ml ecular d oning:
A Laboratory Manual (C. S.H P. Press) NY 2d ed.) 1989). Sone forns of Al 3
peptide are al so available commercially (e.g., Anmerican Peptides Conpany,
Inc., Sunnyvale, CA and California 5 Peptide Research, Inc. Napa, CA).

Ther apeuti c agent s al so include | onger polypeptides that include, for
exanpl e, a r m no .

201 do.  For afigle 485d SRR Hndiest ARDinkiEreal AORUAT ol bk o g &
segnent of umctﬁweld immugodsey €ElY) ogodisich nemprtition dssaetrerebielli ettt | nduces a

hel per T-c g quence and.

t hereby a g Pfﬁ?ée?lg%gns Q‘gilzn%{t??%sg) g&(ﬁ‘ghgg%%?&lwc%ﬁ%g?ype%gi des can be
screened fﬁnklyand)qzihyl htmmunqirmﬂﬁéi%péli’t(ﬂ%%é}‘ E@lmﬂysq direatriatprddd asTaudeeI s_l_ih n- ACS
conpar i es el ow. . e
pepti de? anaﬁd(?ﬁ?slé gdg&ﬁgkcﬁ%gr 98%%1%0??%%%%’ céﬂdcbgﬁgfig\ adm ni stered
i n associ aLﬂnbrawryMdnnaldﬂqlotspmtglﬁanbor|Pmsd(1§§&)0;i miédhefsodmCThbclaﬁeutl Cc agents

al so include [ n i a further
Vari a1 on. R T HAIRBLGR oR T asto e i 8k 230723 (RARE) o5 b
present ed Hiyecabisiin-aediaEIA (Crahgeia, dFology ﬂ7&)546a552|(mmm)ogefﬂ1mcdabqtnd3| tion. A

nucl ei ¢ ac d| n t i eni ¢ rat d into a genone
or epi sorre% ﬁ{']?n sengt’ 'Sggégt a p%p%.)néi%e 1b§0) ngy V&'t aé‘ca.“ 9i S

i ncor pod at ﬂdolwes thunskb o&pmﬁ‘mdanugdnamumotahehd smfm@gmells:bqaepg eider ofs expressed
as a secrefed | r.as a fusi ) O NLout en rface protein
of a vi rusEh 5 ﬁa% g?ggtﬁ%l’xgwgnﬁ%tue‘?n 0 ltagéli% fléeJr‘g?cge g6 utn?l%?b‘tﬁﬁe peptide is
di spl ayed. Cdinpetsive inhibitirads seasared by determising theneet dvotisf latiebbdunid bethasoljdat hogeni ¢
or attenuate Vi ruses ir wyenezuel an equi ne
encephal i tic"gfi rucs‘ﬂ’ﬁsglral eo‘:trﬁ(‘a“rma ﬁﬁqg ‘?’g’ﬁgegﬁ%@é‘é ’U?L?altl(_@\ tt%s}]/’&tl tis virus, and
ot her rhabdmnmaglmbels)xsﬁ&smomxmsa Anan‘d(mhdepoﬁed ISuictrpbtitiontzactyer i a i ncl ude

Sal nonel | a, and Sh| n.. e L HBsAg of HBV
is par IL’cu 8?’1‘3?/““ Ui Fb%‘ eé) ‘“@H‘é‘t%‘tﬁt& 1?533 1%&’@{89& ﬁqm% B ?\%e ag&eﬁgfe'temifes and

ot her conpauibddy artdahtmbdlas(btndmgcesxsabaclem epdore saffgiaty piosmml tatheno acid
sequence s i b I Y pf A-3 and
i nduce a S%pmokgiédlﬁxwher}eﬁehce a%xb&gl 158 été)}ﬁ }gr?cﬁ‘a.&glto gccgls tlﬁggﬁ? dn hr ot el ns
form hg ~i cq;meanemt@od)sﬂaew@t beaxcse, lswﬂlelehléd spesifi cshmdarzaﬁflalrcfyrence

Anti -idi ot | 9 3al antibodies to A~i or other
anyl oi doge%‘?iclzjg cgfe?lg{()g%ﬂ g%EIgE%EeS ﬁguch anti-ld antibodies mmc the
ant i ged%and gener at &ompommme methofbisemprigng tong pmorEgedied elsmentamanol ogy
(Roi t ed. ,mﬁtuaggmeleten%ms%t tpfetlﬁcm?btan@@t F&@amﬁ@lzpcoﬁlpBQnox@{th ed:), p. 181
). 16 Agents ot her than A-i des shoul d i nduce an i mmunogeni c
response agauprises & peptide ntmoelpaﬂsesmﬁ@ iplrlecfléﬁftéa peptisieend AP ofptiteias & st ed above
(e.g., 1- 10, rably, such agents induce an

i mrunogeni C @é‘%‘b‘ﬁé@ﬁﬁtﬂ}a@”gﬁ%‘ﬁg f'ﬁ%gl ly directed to one of these segnents
W t hout being directed to other segments of A(3. 5 Random i braries of
peptid or other” conpounds c for suitability.

Combi ng orial libraries can bgﬁg?&o uce gsﬁﬁ?@ﬂng)ﬁ types of conpounds t hat
can be synl-hesi@endral n a step-by-step fashion. Such conpounds i ncl ude

pol ypepti des, beta- ﬂﬁﬁ ﬂp hor nones,
prost agl andi ns, stetrsg?gdépamgdl%gempmﬁéo%gﬁg& ?g{éggéc{lﬁéegg ounds,
benzodi azepiesense of@ilepcg,oerA[o‘, pe;mee sggbgaietl td sdingdlytde mess imthd bodin ofcar banat es.
Lar ge conbl at or Jibrarie ds .can be constri.cted by the
encoded syt ‘r"r@tt |§6‘61T t"B"rﬂéﬁS"‘éc%““?é@?}‘"%f@&?ﬁé@%‘?t B sRgnitvenn o5/ 12608,
Af fymaz) Wahfahestl Zhe )att@leHBiQhﬁloxHWf)A%ﬁixﬁey’s d1AEXs0 4ADBOGH's sﬁfdafnli’ﬂitmopel a, WO
95/ 35503 and cri.pps, WO 95/ 30642 g whj.ch is_incor oralfg .

ref erence F??r“&ﬁ&ﬁﬁtro&'féﬁgﬁamp@bﬁsl & "‘FB pediseassyy EpieyapBlegn rat ed by 15
phage dis pl:ég‘mtﬂeirﬁm&xenﬁﬁage-ﬁssgctatemvhbﬂ? losd0cQitd h&9RO patlcatbhdiaivontal

i braries an he ound i al | cree for.sujtability by
et er i i g CRAPoG AHREY D5 SBIcRdU BlaifRels SRESEARI] RBHIE JHBETES o )
known to be specific for A~3 or other anyl oi dogeni c peptides. For exanple,
initial screens can be perfornmed with any polyclonal sera or nonocl onal
antibody to A(i or a 20 fragnent theraof. Conpounds -can then be screened
for binding to a specific epitope within A(3 (e.g., 1-10, 1-7) 1-3, 1-4,
1-5 and 3-7). Conpounds can be tested by the sane procedures described for
mappi ng anti body epitope specificities. Conpounds identified by such
screens are then further analyzed for capacity to induce antibodies or
reactive | ynphocytes to A(3 or fragments thereof. For exanple, nmultiple

dllutlonls of sera can be 25 tested on mcrotlter pl ates that have been

I Y 1 1 NS~ o Y o, Y



fragnents can al so blgnuse

standard ELI SA can be perforned to test for reactive antibodies to A~3 or
the fragnent. Conpounds can then be tested for prophylactic and therapeutic
efficacy'in transgenic animals predi sposed to an anyl oi dogeni ¢ di sease, as
described in the Exanples. Such animals include, for exanple, mce bearing
a 717 nmutation of APP described by Ganes et 30 al., supra, and mce bearing
a 670/ 671 Swedi sh mutation of APP such as described by MConl ogue et al.

US 5, 612, 486n Baékfirlsd BPscdie ¢l the MBGIMEIRA S&?A’Exa%;m@c&)?&hce wieedahionl et al .
Proc. Natl Acad. Sci. USA 94, 13287-13292 1997); . Sturchler-Pierrat et
al ., Proc. Sughdiscasessge °}3@Ft3“¥9§ﬂ?yg‘ﬂgm&@e§8’fﬂBGQ@Z‘W‘ZL@@'PFMCB@)‘?&QWP?W@ al .
Neuron 19, aﬁ@&aﬁ%ﬁﬂdongoﬁ%gaﬁ YThe DRGC SPMRCE 6f HEVtnAL: SRRLOACAIAAN e used on
other potential agents anal ogs of A(3 and | onger peptides 1nc I ng
fragment s @fsezeior oeiamylojdepenis disaaseoby gegergting animmunagenirssonse t¢ anune
Response 5%56&9%&%&&@;9&6%@ dgfumﬁaubﬁweﬂésbmd%%wﬁmifs &g}d&@ | es

"t hat speC|f| cally bind to A~% or ot her corgponent of anyl 0|3 aques. Such
ant i bodi es b asfensece)r Herciressal applicaien ieiteratsapnd mafisnsthe effigavyiobthdibasic bi nd

speci ficall t

di ssoci at egyf%%r}}\ "% ﬁﬁ%ﬂ?%@@%@é% F%\g%veﬁphn%%g%gtg%@ﬁg? 9’5&? e£%Evvl t hout

bi ndi ng toan @e@g@? é"g‘mqgalpfqypmntsumremmd, inpaponitheprgreatiavastbralroing0

Shor b1 or SR e e AP A RERL R, SR o) Bu AR Rirals ot Lol

occurrilfg Iskhovd beodirected. Me?:dénnﬁem;onwéﬁfmd eﬁ(@é@%t}uﬁwmeam inagelites bihd to
a long form t,y bi ndi n shor bodi bind to 3
Wi t hogt bi ﬁ‘a‘w Wﬁ&'f’% s Hayine g eth: A 6?&6‘ ?51?@&9 é(fg? iﬁ%ﬂ%’f’ﬁ angat $HVE es ﬁ]s ed

i n t her apeegtseof metifadse formmbidtionaad sdrsinistraitioact constant region or at | east
15 sufficient of the constant region to interact with an Fc receptor. Human
isotype 1g@ .;is preferred because of it having highest affinity of hunman
i sotypes f &k thﬁh#mahmrﬁgmm or on phagocytl c cells. Bispecific Fab

I]% 1 1H? C CS cangcati{.we()f V& he airll]‘tll bOdg has H H
specificity for A-3, and Lhe ¢ %?\ of " an TS AP B MBEREH Rt i.bodi es bi nd
to A~3 wi t hdministend todndatd zmmbbc}{esgl%a&&t/emm Adnn apatet) af pdssivé}@Owhenl46, 10’
108, 109, or sera, typi.cally .contain m xed
popul at i on8™ Bﬁogéﬁtafi‘ﬁ‘wt%‘gfg‘?%&is’% mfiﬁ)wfe(?/’é‘raéﬂa“%‘]& topes al ong the length of
A(3. However, polyclonal sera can be specific-to a particul ar segnent of
A~3, such as A31-10., Mon onal ant bodies bind to a specific epitope
within A~3 that c nﬁfé“&i?‘é 18 AGHYS &{%‘fnegﬁf’sﬂ?ﬁﬁ"confor‘mti onal epitope. |
Pr ophykactic and themaangeutic@gelftg‘mmeyn Dhmaivigb ko tspins€ GrcilieallyAstael usi ng t he
transgenlc 25 a oce s_described in the amples. Preferred
monocl onal * F’BSE‘%@? m'JHBAt PRI eé*p? ‘Eeg‘ﬁrég\?@@m e 'rhéélﬁdlﬁgt?el‘p%ﬁa@f A(3, (with
the first Ng’h@ﬁt@‘tﬁb@éof [ 8&HEME o REMERS, A@ﬁggﬁﬁﬂﬂﬁl@%f%tmﬂs@? preferred
monocl onal , anti bodies bind to an epitope wthin am no acids 5, and sone
to an epi tBﬁ%‘dWHMUCSﬁ{L@Of CTRTISaqH M éﬂﬂ@leamihbﬁwf@@dbplmeidﬁéﬁ)l t opes
Wi thin am tnﬂ@bﬂsals%‘bgnsejcr‘l 1-5, 1-6, 1-7 or 3-7. Sone preferred
anti bodies" bind 30 to an epitope starting at resides 1-3 and endi ng at
resi duds 7-11 of A~$£3 El@@knqyﬂw@rmedbléptptﬂdg,chréslpeptmdeushe Uvabéﬁé fbnding to
epi t opes SIS r, 10-25 of

V‘h‘eﬁn&%%ﬁ%?%ﬁg%ﬂ %ﬁl ef‘s §§13§8 11%9 19%98 1150 ep?' P

A(3. It is recomren escr ene cff'|V|ty in.1l8 .
39-43 amino acids, which is the principal component of characteristic plaques of

Alzheimer's disease, AP is generated by processing of a larger protein APP by two
enzymes, termed  and y secretases (see Hardy, TINS 20, 154 (1997)). Known mutatidns '

30  in APP associated with Alzheimer's disease occur proximate to the site of B or y secretase;
or within AB. For example, pos-itién 717 is proximate to the site of y-secretase cleavage -
of APP in its processing to AP, and positions 670/671 are proximate to the site of B-

secretase cleavage. It is believed that the mutations cause AD by interacting with the
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t he mouse nodel described in the Exanpl es before use. For exanple, it has
been found that certain antibodies to epitopes within residues 10-18,

16-24, 18-21 and 33-42 lack activity. In some nethods, nultiple nonoclonal
anti bodi es having binding specificities to different epitopes are used.
Such anti bodi es can be adm ni stered sequentially or sinmnultaneously.

Anti bodi es to anyl oi d conponents other than A~i can al so be used. For
exanpl e, adeavageiteastionaby WhicklABeciRted & dshe initidcahcanihnosti 1B £Y4Pr ot ei n -
synucl ei n. Wen antl body is said to bind to an epitope within specified
resi dues, ?B@Ha%‘g ot Afgepgiatedy anpl e, what is neant is that the antibody
speC|f|caIIy bi nds t I ues

(I e, A3 1.5 in t#sﬁ;ﬁﬁe‘%ﬁﬁﬁﬁrgﬁﬂéﬂ“ﬂ g bR REBb B pld
necessan I gdtecmtﬂmtplewetgpsqaéa du@amculhx,ntbmdsmgﬁ andkbhtmlembstowbr yIhés ngl e

am no i d ssal iy

si gni f?%ant ng%ﬁﬂ | n a?%élc%l%h%ésEeaid{;ﬁégtgécglb'%{????gct%@S ol? an anti body
can be det @ddrrmneﬁ%ﬂbmak%dmﬁml}erbyd thon mndgtoeCMcdlssrph Eyncll ddpendeytit i N whi ch
di fferent I I t ha e di splay
library i sH;: ?\@%‘ﬂ%@% e ’foglrlgcﬁgnﬁgragﬁg%égg S%%?u d% éCha’P%" gn %ﬂtl body 15
under testABto g@mate;pnorhmaqmm&siniazcéssofthat@cﬂoth&'xyanng@kl y, such a famly

contains a conmon c seq nd var. t hs of fl anki ng sequences
in different rrerrberzlﬁ‘fﬁ rﬁ'ﬂ‘? GW@gi%rﬁ‘g Jﬁ}&“gg’é‘ﬁa\fﬁ’rﬁ‘@° gettEi ¢ bi ndi ng
to thej@nt jehodi SIRFAFIOSABAE ABRI LARE RAWPI3 DYR RGueARs o PARY: pehiies RRgli es” can

al so be tested for epitope speC|f|C|t¥l in a conpetition assay wth an
ant i body "wheis Elationshimte theyARR preeyreay app uatateéémm@éeﬁHz@yamleirmwu For.

exanmpl e, afysi R &), tmgxﬁw% 2%"&&'3%%%6&@6 antibody for binding to A(3

bind to the sane or simlar I'to ., Wthin residues A~i 1-5.
Li kewi se anti bodi esH2Nadspch tlé’hw&ra-}ilhésaS@valaﬁtyr-ﬁd)\dyabﬁnd-hs-@ht he same or

Siml ar - epiyORg. e PAL AL GRS YbiaslyAlek-a35 ;-5 £RTI%-aptidadLes for
epitope specificity is a usef pr edi ct or o ﬁ] apeuti c efficacy. For
exanpl ¥ a“a‘aﬁhcﬂb%’?l Ué‘tléq‘Mar'@H to bind to an epitope, within 25 residues
1-7 of A~3 is likelyghp g{,&gg]@g gﬁfe}ﬁoﬂ{!&?\ég?&m@gmgn OE%?EIE rl\na(;%é&l zheiner's

di sease.’ Monocl onal or p onal anti at specifica i'nd to a
preferred %@Q&I%HP—V@freﬁ(eQIW)tﬁmthdﬁangl ¢nd. AP diffessgfrcomA éd byﬁthB have a

nunber of t al antibodies binding to other
regi ons orﬁ%\éﬁ&ﬂ?ona J@ﬁ%ﬂﬁ%#%g@%ﬁﬁ? First, for- equal mass dosages,
dosages of anti bodi bmnudmgenlsﬁ@?énmw‘tﬁ/zrbamdn??eopfeieams e:cthéBﬁtaﬁegnentsl' |
contaijj a I anti.bodi es_effective jn cl.earing anyl oi
pl agueisb ﬁ@gﬁ? m@tp?%c’ergl eg%gf) ESFYEATHOBI AT 5P PRSI gPitop S?mﬂs can
i nduce a (,\IndamAﬂgnduee;q:)maﬁﬂnrmgmorgsmcwspdmeﬂ)rdemmnttoﬁAWhEhw’ts disedeci Nng a

cl earing response nst act APP ti.de, thereby reducing the

ot ent | al TR AaraBeqtiat of ¢ hgenf Conditind BR epiEphpan i e G olar

| mmunogl obmhcten&at'lahaf hieesisefubinichiRgynis epitdpesthal a dbddde off tdePAPN SERnGONMPri se a
tetramer of subunits. Each tetranmer is conposed of two identical pairs of
pol ypept i (fémt‘ﬁéﬂ“ﬁgmgét%ﬁa%%ﬁnfs g@er@}?@mmﬂqgm@gﬁa@pe 28inba) and one
"heavy)s chaiyloid adpesits wihouiQekdrRting aTﬁErllﬁﬁaﬁm&nB GonddQEhih QAP each chain

i B
i ncludes a vari abl e regi on of about: 00 to gé ! nore am no aci ds
pri mari |y Freeip&is Wieh Abderiysy.i Haird, ffé&@gﬂfﬁ @ﬁ@]wemml%mrmwacm thamal portion

of each clighg Ajal:AFRePaBABSIAN oA MRRik BFL) by 5 SaRODSL R, for. of fector

function. Li g al ns are ck aSSI s el app ToF- v Heavy
chains ar enanhasxsnﬁacedﬁ,aﬁnpja“pmpramanaﬁ phﬁ:amdaeélttﬂal comp@sﬁlﬁdnhﬁrm and defi ne

the anti bog%xmstrafson lxg'eofas

30 Some immunogenic fragments of Ap have a sequence of at least 2,3,5,6,

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

have no more than 10, 9, 8, 7, 5 or 3 contiguous residues from AB. Fragments from the
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10 1gG I1gM IgA |1gD and IgE, respectively. Wthin light and heavy chai ns,
the variable and constant regions are joined by a "J" region of about 12 or
nore am no acids) with the heavy chain also including a "D' regi on of about
10 nore am no acids. (See generally, Fundanental |nmmunol ogy (Paul, W, ed.,
2nd ed. Raven Press, N Y., 1989), Ch. 7 (incorporated by reference inits

entirety for all purposes). 15 The vari abl e regi ons of each |ight/heavy ,
chai n pai rN+eminal kedf ofdtf 450 drefdvicdd Pregersid tmmuiidgesic femgmems actudaABl 5oty has t wo

bi nding sites;, 4, &Pt i n b ctional. or.bi.specific .antibodies) the two
bi ndi ng siét'zss,l’ érlg’xgﬁei ga%iﬁ-%.ﬁnegﬁ%% % Ppgj 'W’P‘p]tceﬁégﬁaaiﬁsea.é 8t al

st ruct ur e indludirgd eekidvellys 60AS aidlackild AReWeidues 60ABNBragiéds begidnag by three
hyper var i al sg called conplenentarity determ ni regi ons or

arg%;c? ‘I edi ons, ] > . 218
CDRs: The: of AdrAnd sedingat residues &-14 of Sfare pastiqulaslyereferragnddie by t he

frame Kk j . I Wy e ] : Chfl I rom N-term nal
o Gty i naeRuEnt: P el ddbe X bl bR o aRI M iR AR e Bty o,
FR2, . CDR2,anPR@rmizBHBagaredt ¢ikt.thahhved 1abk i Qtherelets méfemed fspnimtsdsclide each donai n
is in acco e .\ fjnjti f Kabat) Sequences of Proteins ,
oj | munol d@ﬂ?% h&é’ggg]?&g?’ljéh‘{ﬂ anﬁﬁgﬁgt ﬁ&?@)ﬁm%g{eﬂh‘ﬁ SEcpBg 1, WD, 1987
ot Al N e s B o e A | bod 5.
The pr oduc‘FF'oﬁa%‘f‘e'ﬁ%lﬁgﬂ%ﬁﬁeWca}“Sﬁ%‘i"“ﬁmsiab@a-‘itéﬁrIQCd?Wniﬁ%ﬂnH@,acijui nea 30
pi 9) PI0 Mgdr@entliaRhthraly ofchiningdamnd¥T ARCEOTRN IS Hp IQMhodfsp?oxeéﬁ%Hﬁlz,%A(?’ |
si hg or an

i mmuni zing the animal with A-3. A |onger pol ypeptide conpri

i munogeni fERemealdaking Sommine acidsy frem the-G-imoinplsind o ABH bindiudes thofimn3dant i body t o
A-i can algg,bsi e, Ha NB,1 AL | i A Labor at Manual
(Corp v SERRR R neR A B kBBl A SEeap o d BRRESEEY S an
i mmunogen examplbeyntsicin, aed efitopin fragmants thateof curate, beluyedpe ptduckeansynt hesi s or by
reconbi na i Optional ly, the i Mmmunogen can be adm ni stered fused
or ot her wﬂrsngﬁﬁég%gfégisggn% th a carrier protein, as described bel ow.

Optiondl |y, the i munlespartharaise ndicaidirefesher o frintlhdatheatijuial dbfan' Sever al

types of [; UV, n be used as descri bed bel.ow. ,.Conpl.ete Freund's

adj uvant fo 1#’02\%3& eg‘%nlcensdgérj%fﬁ%ee ROV PR af“go%r”éc\[iv‘éq’?ge%gf‘%tsp‘icf?ﬁﬁ zation of
| abor at or yindue¢dredrignts. RAbdpgstymical kyudififee dropi igsuratyeoct yrdihg pdptided s o6k, fvag  naki ng
pol ycl onal ' [.€S. ' | d..f ox Ki .onoc) .onal

Dot bodi o< et PRALES onllh B B of BBl L USRS 0T AR e P BTR EG0 8T

Opt i onal | yat leasi @D bo@fi%e seqaemse fidentityovithortued peptiden r Sdmeriblogs 4l iaclsqeeci fic
regi onpf \Asiratl, e ) conpl.i shed by determ ning
bi i ey of P aralfips Bdt i RERLARe A0 eyl AER TR A eogien 3 T
pepti de arfew gedittansd Rorreyamplecthe ohsiirel dspantinaridesigudatpdsitian T drel/cafiiof AEdy .

Bi nding c ) for stern bl.ot or ELISA. The
smal | est fac rg %gererer? ?&t% ygﬁg‘\)/vgs &%?&?}gb%mr@?sno\f%a PRATHRG ?%‘%&{/"%’@F‘i"}‘i’es t he
epi t ope ofacidhe, antisubsidyted Anineanids, Ncalkyl aneipd dchisplasaeidf 4-6) dryxypedlinbe

deternm ned by a (io etit'hﬁﬂ assa 's,\/\hi_?\ﬂ a iles,t and reference 15 ~

ant i body c?b%ﬁ’&"ég‘f 2yi ittt B"‘PB‘%&( ysinef £ Phigeepdating Yphoarheraited -ant i bodi es
conpetss, tabaﬂsédmem%xﬂ%ﬁambmaS%H&rgm!sﬂidme?s%dx%mw&%,ﬁuf ficiently

proxi mal that binding of one antibody interferes Wth- binding of the other.
The pref er?Eyl4rgigingsad fsgpspattic geidn Frappentaand apalessean be saesppdforgG2a or

equi val entprdphPladtRr tHardpb e e fEREF ndfinsdVRid 28inlaS Ro¥ASinl IFR 4 e equi val ent
of human ipsopf‘gpe IéGI f@ZO ici i %l’?l mssrl C anld aHumalni lgecd n%s})%gg?es "Chinmeric
and humani'pBeftesdfr plsgrbr eentrrlyas depraibehbatowsr sini | ar bi nding specificity and -
affinity as a nousey®r;, M{mr@ ti : v vhdes starting
mat eri al for const rA dtlﬁsg}ﬁg@?mgg@%l me |Sgéhoéegﬁﬂﬁ%sﬁl%}géﬁpdgnﬁhg%gﬁ% tpdg:hi meric
ant i boldi esyathesis25 resombipadiergresasivose chn bghebtaind freansturelsaiceg enesmoizve been

construct : ' ly. by geneti,c engineering, from imunogl obulin gene
segnment s g)gllb t%é%ﬁg&{zgxa{eﬁog’rmeeﬁ al@ﬁé@%ég%%?‘g%@WF@hth%w@gtgri able (V)
segnent s dfpplitieBigenessf Foster QitynsladiéormimnRedombiantanpickiahicanby intactedd, ned t o
human constant (C) segnents, such as 1gG 1 and | g&4. Human isotype IgG 1l is
preferred. A typical chineric antibody is thus a hybrid protein consisting
of the V-or 30 antigen-bindi ng donai 5from a nouse anti body and the C or
effector domain froma hunman anti bodi}.



Humani zed anti bodi es have vari able region framework residues substantially
froma human anti body (termed an acceptor anti body) and conplenentarily 21
determ ning regions substantially froma nouse-anti body) (referred to as

t he donor immunoglobulin). See , Queen et al., Proc. Natl. Acad. Sci. USA
86:10029- 10033 ( 1989) and WD 90/07861, US 5,693,762, US 5,693,761, US"

5, 585, 089 US 5 530 101 and Wnter, US 5,225,539 (|ncorporated by reference

in their al] pur oses) The 5..co nt region(s), if present,
are al so s taé t5°, &}Y%?Stoﬁnseé’ﬁ? qlis gF g7 el HC%HfFéﬁ?IdF B3Rt The human

vari abt e dexpéssisn &fe@eééﬁ!d@d w SEMBREK eff dl. O MoRUIBNC BRI DA RaBsralpOS@rildl amewor k
sequences exhibit a egree of sequence identity with the nurine

vari abl e r €gP&hP- d’émlhh‘gﬁ e B cFemaeiarmetat Rusptideat plse availtble heavy and
light chai QL@ &4 S8hQTkah PEFRIPEEmPAS! BUCSubaVaBCARId dﬁﬂoﬁfaom the same

or different 10 human anti body sequences. Thé hufman anti body sequences can
be the 8eqlemideBesarchdpeMappyCAkcurri ng human anti bodi es or can be :
consensus sequences k WO

921 22653. Certain argl%%rgﬁﬁl\éﬁggé f%%ﬂﬂg@g}%}gb@gﬁ gg%e@é%%ﬁq?r amsvvor Kk

resi dues amen@éd ecaaiole fr%mtsmbéABP@Rtld@nommfbmmeh@nmomsly Fdre i nfl uence on
CDR conformaatl ) r%egr/eg i ndi Q&fﬁéo ant co nvlesgl atlto %f s%(cgh possi bl e
1 S influefEE¥SE r’rﬁ%Fé‘fmﬂ%} Pr‘ilﬁréf OP R REFEE éAflfélfei 830f the
am no aci dsetablogarstanﬁnd &td dequentcé hasindwes £hmpdi-m;®ll rédpswe\agﬁmmeof t he
effectg,.of substitution or nutagenesis, of ticular a cids. For.
oxanpl 40 WHEHORROUSATID 25 P SR e AR R b s TRl e P e Bt o
framewor k sedmi @dipeRitds cindRlseredRd fRHpISThyMad GHtheRape 8@ éfficdey RBURLK T esi due,
the human 20 franmework am no acid shou(d usual | y be_substituted by t he

equi val ent MPAeliiBcamRERM Mith Awirepted Qs placeRe cepiialsadessribsdelane Ahe AR

r easonabl y 1@@%@% b&tple fHabReRiBr e&eaﬁdlybepwe)cam@ﬁ&miseem i¥ albagted &nt i gen
directly, acent, to a CDR region, (3) otherwise interacts with a

CDR r egi onmcl “‘&“cifwft“hihﬁﬁoa‘%‘dthG‘ A *Gfapamfeg@ﬁaalwgf Yy mulgmersof

parti cijpat Q}%nélﬁbrfch@m\lho%\fhtclagérﬁfface Q her candidates for substitution are
acceptor human framework amno acids that are unusual for a hurén

i munogl obul i n at t A fusier varation, I baaungstHoPeRtite sudens aftreseBfiAPut ed wi t h
am no aci dganfteQpastdiss Wlﬁelo%ao@&ﬁ'ag 0o itnhRinRMR S oHPBRNio3 % ant i body or
fromthe equival ent positions of npre t pi cal human i mmunogl obul i ns. O her
candi dat esn¥cic acifrncoding the immpeogspie @mtﬁ‘z I peRIPPTREG WD BRIOBROREPIssieds t hat

ar e unusuabsho¥ind oRYATRial OFHERMY OB hidleidhicid R3McoRRdtdd BRuch alfifn¥Athhabl e
regi on_frameworks of, humani zed I rnmunogl obuI ins ‘usually show at | east 85%

sequencé® i HEAPMESPEERIC REIGRIRFXDEFSed B %S'%C@gq mﬁotflﬁaﬁﬁmwg BEptrah i ap
consensus  @iiterSsuffite ML BELFirusd2 a transmembrane protein of a bacteria so that the

peptide is displayed. Viruses or bacteria used in such methods should be nonpathogenic

or attenuated. Suitable viruses include adenovirus, HSV, Venezuelan equine encephalitis
virus and other alpha viruses, vesicuiar stomatitis virﬁs, and other rhabdo viruses,

25  vaccinia and fowl pox. Suitable bacteria include Salrﬁonella and Shigella. Fusion of an
immunogenic peptide to HBsAg of HBV is particularly suitable. Therapeutic agents also: '
include peptides and other compounds that do not necessarily have a significant amino
acid sequence similarity with AP but nevertheless serve as mimetics of AP and induce a
similar immune response. For e>;ample, any peptides and proteins forming B-pleated

30  sheets can be screened for suitability. Anti-idiotypic antibodies against monoclonal
antibodies to AP or other amyloidogenic peptides can also be used. Such anti-Id
antibodies mimic the antigen and generate an immune response to it (see Essential

Immunology (Roit ed., Blackwell Scientific Publications, Palo Alto, 6th ed.), p. 181).
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iv. Human Anti bodi es Human anti bodi es against A(3 are provided by a variety
of techni ques described bel ow. Sonme human anti bodi es are sel ected by
conpetitive binding 5 experinments, or otherwi se, to have the sane epitope
specificity as a particular nouse anti body) such as one of the nouse

nonocl onal s described in Exarrpl e XI. Human anti bodi es can al so be screened

f f I f f A3 h
| mrunogen; Adehiine By 8B aBRER 5l ke LR hetBe Yeotst AETETbw s "ol o1 on

mut ant s ofmdireafmupmearségrbmb«ﬂsxmis@s‘dab&k&(yghawe 1-spt-speexdspgm ficity human

10 1gd. (1) Tr| oma, Met hodol ogy, The basic app r@gch and. an xerrpl ary cell

fusion parfrefsrblyspisly agentsrigducy dgimmunogenic KEspANS “ﬁéﬂﬁélfb‘é’é)h iFrsted 9 ped by

Cestber g &hnedhesd MBAOHRL ﬁéa%mzteal@&ﬁar sefBakberap U.S. Patent Mo

4,634, 664; and Engleman et al Patent 4, 634, 666 (each of 15 which is

i ncor pcﬁr ated by ref Bmmwlbrmqmﬁpmﬂ%roep@et mmmmdwnpbgbsycreembfor

ant i bodypr g triomas,
s%ﬂérb(fﬁtg gﬁﬁbina h raQQE @:%ﬂ:ll'rb%egn %s--t\%{?ﬂg% cﬁ{cgm @tlnh?&a |

because they ar escen romt man an one nouse.
Initially, caabcrmsmgduh@rmpmyrs@eplfssfﬁqns§dcm0unpoand$un«and®oﬂ>3pnphbsyt eto
obtain a ' he SPAZ-4
cell line escr |)BQ%‘A%§’/%§ élﬁ ges)(@%gg‘gmif’ﬁe%ﬂ%ﬂég gét%g)aé%&gqﬁ%dg t hen
fused wi t rerematicreampounds Hmmmcli}qoymplmd@,#ezosimm% oligamedatNi body produci ng
triomgygel f Gifa dy nore stably

t han or((?jl ngél?gthﬂgc})%l%}é%arggéﬁa b\’:&‘rp r om L%cto‘t"lgrng{oagﬂe I rrrr%kr:?‘ged B- | ynphocyt es
are obt al n@mpbvrtdmc%lﬁw dohgouted bp theencodey systhetio bwriey (Hsbherethad dowilsfl a hunman
donor. tﬂtpggl t fi tpe are desired)
it is pr ef g?‘ abl'e ‘t@%ug?gﬁ{éﬁgtmgm%gg?rq %3?062% t(“g%&e}mﬁé@ ev(%%ﬂ% wal nmuni zat i on.

| muni zat | Y08ah Pbamatansiy Wh95/33603 end Saxipps,tWQ 9530643 (gach of vhialmsuni zati on, B

cells are jfy 9&%&) l%{y Je&?én%& 8l ol hﬁ%bm n%ﬁfﬁ‘de m&gg g&th l%er%%r’aa?\ﬁd@f fragment

t hereof, lar tide co ragnment

anti-ith otgbpzmdlmrb@hrgﬂﬂ §€Qangaﬁlcvlwowﬂld18&@@ In some methods, B cells are
i solated from the saggpnailiatibraMiQardoRl coth duﬁ’&"}&LY il AeAf St er ed

anti body therapy. For in vitro i1nmmunization rhoc tes are typically
exposed t cubighikitydn detemining Hicjirsapasity to-biug taayfsquwsar acm;dﬁ og¥) |t PM - 1640
(see Engl n : The
i 2od B B L e B A R 8 e as
SPAZ- 4 by serskis dan bewperfoemnbdwih alsopolsiamales, or miraodehd! sntéhody ta Aaived Wit h

40- SO% ol I rees C, for
about d¥ %}n@}{ t&}%fg %Ilor eA oggjseaclrgg\ﬁeéggpcrég?ﬁfors usi g(r?lg%nsxtc ﬁge 1§ pr opagat ed
in nmedi a setkdcapeg.f bl0tIhg 1@[333+4r &b &nd ByBr Cdmp«@mdgca,n tdAdstealrbyAld) sam€l ones

[ h d fied
by assay MaoeREet S-S 3 i tnp aE sbRdk HEpE e e B oS laaRip M

by such screens are then further analyzed for capacity to induce antibodies or reactlve

lymphocytes to AB or fragments thereof. For example, multiple dilutions of sera can be
25  tested on microtiter plates that have been precoated with AP or a fragment tﬂereof and a
standard ELISA can be performed to test for reactive antibodies to AP 6r the fragment.
Compounds can then be tested for prophylactic and therapeutic efficacy in transgenic
animals predisposed to an amyloidogenic disease, as described in the Examples. Such
animals include, for example, mice bearing a 717 mutation of APP described by Games et
30  al, supra, and mice bearing a 670/671 Swedish mutation of APP such as described by
' McConlogue et al., US 5,612,486 and Hsiao et al., Science 274, 99 (1996); Staufenbiel et
al., Proc. Na}I. Acad. Sci. USA 94, 13287-13292 (1997); Sturchler-Pierrat et al., Proc.
" Natl. Acad. Sci. USA 94, 13287-13292 (1997); Borchelt et al., Neuron 19,939-945
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A~3 or a fragnent thereof. Triomas produci ng human anti bodi es having the
desired specificity are subcloned by the limting dilution technique and
grown in vitro in culture medium The trioma cell lines obtained are then
tested for the ability to bind A(3 or a 10 fragnent thereof. Although
triomas are genetically stable they do not produce anti bodies at very high
| evel s. Expression |evels can be increased by cloning antibody genes from

the trio ' [ r transformng.the vector
o St anday o eyt PR e dbih B KRR Rer AR RN TR L2 0T
Non- Human M endlosgdripeptidesintlidiogifragneantraifi?dl, déseBbalambowdd. so be produced from
non- human transgeni ¢ mammal s havi ng transgenes encodi ng at | east a segnent

of the human i muriogl obulin | ocus. Usually, the endogenous i munogl obulin
| ocus of such 20 tr ansgeAgmtsiadochigPassivd lumnine Besgdobye | nact i vat ed.

nr ear Fanged. SequendBauusisAetdl S TR SR et "ot b
i nact i vat i specifitallgbitaige AGLS otheTBoRPEhPof dniyl6id PRGuAN SuhUnkiBsliEsidaf Be. O

exogenous im*runogll obul i n agenes can be achjeved gy t ar get ed honol ogous
r econbi natPEICIGR! POl FIPRadSRRG Bish #tibodics biRd sppsidispHito 3%3{63%{%’@% c

manmal s 255 Hhdul Binfing 1 théliiSsoblaRE $5ih. AothetARARLERA Y TR tiisQaatday

rearrangi ng the immunoglobulin conmponent sequenCes, anhd expressing a
reper t oi r 0B8R Vatheythindingdo B aggipgatnddoms obgprlundiedothetetsgatbdiadn

i mrunogy o . X Rk . n genes.
The pr j(?dug(%1 %Slgﬁatgﬁgﬁ%? 'o%we%{?ﬁaﬁégﬁgm?g ﬁ%\%ﬂ%ﬁggg%ﬂé gtggllrnf%g’l‘sﬁ are
descri bed @.n, 483%14D obql) vathgut birdoighe r gatetallplocquritpdBdglRRR 6f AR GA3)AB4RIS 30

5,877, 397, T4, 299).. US 4,318, US 5 789 650, US 5,77D_ 429, US

S 661 | 016, “HRME SpripzRloagds Brd 5 B8 romis el fndi3glo a3808 T S8, Nal ur e
148, | 547-hbEdids bR A PNt tebi ki @ FANNne@amAoid B6uréol Bdin. Kucher | apat i,
WO 91/ 1074 (blg,Ql éealgh of whicli is incorporated by reference inits
entirety FOFPRYEs Pgr pobeagentimgthedsatipallyiiaxeanipiactapnstan seiqnipdleasy sui t abl e.
Anti - A3 asnffidadoflie eintaMbégiorte Ghtbricti IR Fzir&@pr. t H@RSOSsY S 1peuMan

manmmal , suc% as é:lescrig,egﬂg%/ h(lggr(i_‘gber .or Kucherl apati, supra, with A(3 or a
fragment tATEFEEPeRISHETE Bavdie SR Of Bprgan jsotpes Lo tha FeR regeptor i ng

B- ﬁlel I's |v{ lrpmg@ymemﬁmrfﬁesiﬁt Batswgtn&bislemﬁr?aeé selrme@,eﬂx {l«)vhié:h Bﬁéaxﬂﬁ&f"t‘lliiz cogventi onal
Kohl er - st.ein.technal.ogy.  Hu pol ycl onal anti ies can also be

provi ded iar?%‘??‘fig hF?)?Hfrflgf'“g%F ﬁﬁ:%ﬁ&ﬁ%ﬁ@%ﬁﬁﬁﬁ?@% omf griibadies bindilRogeni ¢
agent. OptAPwah b Bindd GMHinRQ kaleOMal oG Shdds 1692107 PRE QRN G RE!P ffed by

af fini tOy purification ysing A(3 or other anyloid peptide as an affinity
reagem’ 10 (3) Phabelyepnehicstyneallysqatain miged prpulatipnsof artibotliss bisginai ni ng
human ant ito AevgraB&fitopQAiI S teSerdpth &q@%@em@oxyumg&a Eiﬁ%sgmog cells
according to the general protocol outlined by Huse et al., Science

| 246: 127S- Prieulr seggont.of AS, sieksay Aled. f Menaciingleatihedi¢sdiral togypecifiech B cel | s
can be obtaj Jik n_i i zed . W A+ . fragnents) |onger

pol ypepti d jst %&E@@%ag%eﬂf%ﬂ%@gﬁ%%&go%ﬂpmfﬂf?a?e%ogfypi c anti bodi es.
Opt i onal | ProphylabticBindeldrapeaticeefficacyobff antib@tiesfcambe @stpdtsirgythe thagdnse ul timatel y
to recgi ve anti tr nt. i bodi es. binding to A(3,or.a.fragnment .

t her egﬁ are stclaHég‘?ﬁﬁce@%ﬁﬁﬁggﬁgﬁ%ﬁfaﬁlf?uiéﬁa ealirr?? ."}S’Ba‘i‘é’?‘ £8Podiesi ndi ng

f r agment s)birarte at fgpe vithiadesaines Bipbof A edith thbarspNatrahel rdiiaesi daagalby Huse i's

render ed - efficjent in combination wth phage-display technol ogy. See,
e.g., Dot Feleptted,)): : °W§§CFEQE*PE°CAW&1- WE&%&‘F@%‘%@ O eBitore W92/ 01047, US
5,.877, 2| 8 amkf £id8 115, 39d sortéSo an Spitbp8BithindSI R, Sk pedered dtiBodle3dinGds and US

5, 56S, 332 é,each of, which js i e y reference in its entirety for

) [ ncorporated b )
all pur po&§eiapes yihiprming agids hdak4, ﬁ?:b‘rérli'"égf b pemgerelsired prtibadiesind n whi ch

menbersy disg &Xtoﬁégtéergﬁfﬂtresﬁl% l-@%ﬂ% @r?lriﬂ'hﬁ&ﬁﬂs %?f'f AR ulfés? SNt | DOdI €5

are usual ly di'spl as Fv or Fal agnents. age 'di spl ayi ng anti bodi es
25 with aagéhsidicsinchydethioss iding tarepitapes weh eddidugs HFF5, h3-29, 26r0; tha® R0, t o an A(l

D ot B AETB Rk b 8§ orlndba A bt aRbcdes bOSrROR LRy Y et hod

human anti bodi"'es™ hav
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bi ndi ng specificity of a selected nurine antibody can be produced. See
Wnter) WD 92/20791. In this nethod, either the heavy or light chain

vari abl e region of the selected 30 nmurine antibody is used as a starting
material. If, for exanple) a light chain variable region is selected as the
starting material) a phage library is constructed in which nenbers display
the sanme light chain variable region (i.e., the nmurine starting material)

and a diff{er chai ard_abl ion. The heavy. chain yarjable.

r egi ons a&% ng(g'&e ggg%{gfsﬁggeﬁpghr%éé‘aﬁp%? é? v ot e4rFaRRedt }Pﬁiﬁﬁ?ﬁ‘ f§é‘é"é{/y chai n
vari abl e tlageeata, anfibgiirage emsitopes withis tesidnegs 10pES; il 6-2¢, 18i21dind g3 400acA(3 (e.g., at
| east 108 pt.e | t_lieast 10O ')l s Sgl ected.. The .hupan heavy
chai n var fg ' gne%ﬁ%%peftgogfsﬁ T‘H?@ep 3 czo%l\%aél#bggﬁlgasw%sbl%dnﬁS&F‘E‘Fﬂbesﬁﬁt eri al

f or const diffetanhepitmpésiard ted. Pivhgetibddies adrybe ddmihistesedlséduesiajly oeach phage 5

di spl ays the,sane heav hai n var.i,able regiqgon (i.e_, the region_ identified
o op The PR ARl e Wi B0 SotoRR o s A ice S oedis Fekol o

regi on. Thewglghitibies ety direRibPtoltBgirRyIsidasR el ot sfiuemina | i brary of
rearranged human va‘%abl e I_L(gjht chcg:gn,regl ons. Again, phage showi ng strong
specific binding fo? PREANHEbAY IS binde ap epjiprg ithinspsciliediresidugar i abl e

regi ons ofuch@ERBELSloY e XuMpM) whRtik méﬁht%Qttlﬁgérﬁﬁody;r%@cﬁﬁc@@tbiﬁ?QJ £ usually 10

have the same or simlar epitope specificity as the marine starting
mat eri al . POlyPeplifeeariaging the cpnaificd msidResfii-on ABHeS inghiv pn ersehpld) g Suctcdmai n
vari abhe Neln ' | i or..h i bodi es: can,be I|.inked
to at %eaé‘? ﬂigﬁ{)(ﬁ)ore? F]%tglgg&%llﬁﬂoﬁ%%p%ﬁég %Cri]lfc V?'lga?g‘ﬁ G’?%or;d%i%cvgﬁ'oﬁ"l%e of
constant eegioaniddetsenutien of delquian ithilap hémeentaripdyniflepandest biaanpl enent . ~'

d/ | Lul di at toxicity is.desired. .F , t 1gG 1
nd Tgcs M CBRTPE ReRtiongH Biaodsk a7 B fmer R eSO RS (o choi ce

of isot ylp)ﬁhagaﬂ§sﬁlla§s ﬁb:fasfyfiﬁﬁélidhﬁlw nfefnbas i HRE i frenén@ sibieyubkcal GfbA[k‘.':J rrangd

i sotype i s preferred. Light ain constant regions can be | anbda or
kappa. An?ﬁ%éﬁﬁ%@%%’%é&%%%&ﬁfgg%’ ‘P%PI?W%‘E%’Y%M%‘H%@“W light and
two hesvyusdaiens A amilg epsdqaiesiec avlatedh aypisally, h@ghta rahid} amlaims Fab, Fab’
F(ab')2, and Fv, or as si ngl e .chgg n.angLbodies in qu?% heavy and |i ght

chai n” var F4BPE WoRERARCE RS VirKiRg Fneths 8 eSpeages IR fittereptiperabersyy of
Reconbi naffibe shottedpoate egjuive Shiwirg éﬁéciﬁbﬂﬁiﬁﬁigl@dleaﬂﬁbdﬂyH&Ehc@ﬂieieFﬁKﬂceS are
typicall Yol

const ruct EpESY B (R PO 2an SFSECPSH Bt ot "eaRhEg oer ably |1 nked
to the codimgtisecassayoeith af andbddy vabye eitapdispecifitiey hdialeadpadtdsr al | y- associ at ed
i e N e e
t r ansf or mAfdindrto theansé ecdimia epitdparay BD6,d.ch odhimesities APrice Likewiwect or has
Deer | LR AT e RAGRRAB,  eoREkel s Rt ned under
and the cweithiectsidues A 8-6p Sctebhisginitiddied fol Beitopt assifRRE Islangefaryredhiagi es. 26
of therapeutic efficacy. For example, an antibody determined to biﬁd to an epitope, within
25  residues 1-7 of AP is likely to be effective in preventing and treating Alzheimer's disease.
.‘Monoclonal or polyclonal antibodies that specifically bind to a preferred
segment of AP v(riihout binding to other regions of AP have a number of advantages |
relative to monoclonal antibddies binding to other regions or polyclonal sera to intact AB.
First, for equal mass dosages, dosages of antibodies that specifically bind to preferred
30  segments contain a higher molar dosage of antibodies effective in clearing amyloid
' plaques. Second, antibodies specifically binding to preferred segments can induce a
clearing response against amyloid deposjts without inducing a clearing response against

intact APP polypeptide, thereby reducing the potential for side effects.
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. US 5,304,489,  US 5

These expression vectors are typically replicable in the host organisns
either as episones or as an integral part of the host chronpsonmal DNA
Commonl y, expression vectors contain selection markers, e.g.,
anpicillin-resistance or hygronycinresistance, to permt detection of those
cells transfornmed with the desired DNA 5 sequences. E. coli is one
prokaryotic host particularly useful for cloning the DNA sequences of the
present invention. Mcrobes, such as yeast are al so useful for expression.
Sacchar OW@C@%C%K@FWPEMWI“HW with suitable vectors having
expressi on contr ol TREEHIRNGRSHAy 3Pu@hrh B3t i@ kndvEPbIcERbHQ R tetdBidTbat i on
sequences and the like 10 as deS|red Typi cal pronoters include

3- phosphoiybyaitsy Feeh tRirames is %W@ow@wétwcquywwapré oEpalyneptide qhainnerdll e yeast
pr omot er ﬁgdurlﬁlvﬂg%ne RN GaRb1B 1) BEOBRL ‘BEz?ng' e @b&@@@'vo Qﬁa}/dmagenase

i socyt oc C, and enzymes responsi ose and gal actose
uti | i Zat i awino-taamingl poationcasleach chrin I@Fllpdeéﬁémaé& hgign of abputdh@ftesiarg nucl eot i de

t W Kk
Fr om Gond2oieGRERELIE phMORHp U B8 sfttechr9BRNE HUREE o eliRal Do e host
cel | |i nempridenpdlshay @ﬁ@e@reeapwgtanhteawm prigtadlyokspgosille faroffe¢tosfuidivr. been
devel oped in the aLIgmg@ﬁxsua%Iaggﬁe@%SMapI@ﬁ@nwggy MpeptSagc | 11 neS)

HelLa cel |l s, L cell s an el ona ce I nes e e ce
ar e. nonhudlessifiedErygasons, o, ahé@t dale, drepsitdnesrl dsbihg the waOdYI@Isu@IEe asxpr essi on

enhanier G EARIEEED SUGE, Ap@ih ey, Wilfinlant SRR G b LA Ty 7
processi r@dlcﬂﬁwmﬁioeharswn@é by aufd' We&l@ﬂ of Bpub hdsoriynaerd mnglogmtdesvnhm splice
si tes, 3{&5@8@%} a@sto'l%cﬁﬁ aa‘?)" @%gn Maﬁ)@ﬁpfd r%xje %ﬂ]o atc%E n{E %8{ r &quences

p se d 5

Preferre ressi on cont uences are pronoters

endogenou@fg@ne‘galImymmfmg'dl’w,l\f'/usd M@Ramﬁmmﬂilé’ 158%1 @ls 7papi | | omavi rus,

and the t. 48:1149 (1992). Alternatively,

anti bodyz(ggg{lpﬁgmgegﬁ%%gcg lﬁg%crgg&rﬁ%orgogdgf% ~in transgenes for

i ntrouction into ¥hevageblorgions obieach lightdwavycchainipaiaforaxthie snttbedsquent

expr essi ofi,difk Lifae hi I 5, 741, 957,
Hhfe TH&J Enﬁlac§£ﬁ% mﬁﬁ%]fglﬁg‘lﬁ é‘?ﬁeggﬂ Eﬁ%‘ bgggcmgy% sequences

for |i ghtbignseifi 6!"“““’@6.‘95/ tzgwe hinding sites asptheapne Theskageallghivitthpsament er and

enhancer dfehaa s%u&aﬁmaaﬁ%@@&asé%@%mew&% ioSYER) Bie& By BIr2 OF beta

| act ogl obul i n. . The vectaors contai ning segnents of interest can be

t r ansf er ry@evaiayleTpgEionsealso qaled CWIWWWRYIGW%E?E@“S PRt s on the type

of celd ul @ROLSH thet@b cRARBPELH p%ﬁ'a?é dl'ﬁh&My%é ﬁ%n&&@l@?é‘g%"s'&xﬁ'olln@ commonl y
utilized fox prokaryotic cells wher eéas cal ci um phosphat e treat ment,

el ectr opd’r‘%ﬁ“i‘%)ﬁ‘? a SP?%QPI"@&?R% AT O%Notleff%‘f’iﬂég Cotermjipglhofpliahtiand heawr deison can be

used for &h@ﬁge@@hmlmmwbm BN IDREFRIASDRS 85 1114, tm%sflg?ﬁd&namml ian
cells include the use of berene roto last_fusion, posones,

el ect r opd¥aingrpcids frraph mﬁlmsére?qcewale@ewfgféﬁé?fwws oﬁé%mf SeRientes o
supra) . FRgPr&rens @dm% Pei&] IrtérafI YNNGl mmtafaé &Héa[tﬁ-%@&s MIRNoYE

emorkd ene SS9 e 60 ! ST e te?reed

into enuc3l4g@tyg;dgpggyg)es Once expressed, antibodies can be purified
according to standard procedures of the art, including HPLC purification,
col utm chr omat ogr aphy, gel 10 electrophore3|s and the |like (see generally,
Scopes, Protein Pugiplbe@kibpsr NahuinageAniveaieagd, NY, 1982)). 3. Carrier
Proteins Some agents for inducing an immune response contain the
appropriate 15 epi tegEodustion of agey H@aﬁwoﬂmﬁwg%ﬁn§é » ByAPSH §¥Ingdy | oi d
deposiot s Jilbpridh®, 68t TRl danhe a&%nIpHEBéB%Q%I&c i, Inﬂhénz’ihé #abhigRl a peptide
i mmunogen can be linked to a suitable carrier {’ elicit an inmune

r esponse.WithhB.ablengeranohipenptisle copprisies 4B ouwh i mrmmqﬁmc ﬁ%@xﬂhbﬁe‘\ﬁ ¢rpet
henocyani I I m.n, t et anus

t oxoi d, (?Euéa ?@El@g%kb??g%rﬁoo l&gg€?§‘§8§%r§1égg aclggdrv!iée{{g H@ﬁ%ﬁ (fipht heria, E,
coli, choIrm‘b@dzesoH LZ&erij&iﬂml (CSHIP 6, msmbﬁmmt;mchtedbyirafechaca foasli ve. O her
earners include T-cell epitopes that bind to nultiple MHC alleles, e.g., at
| east 75% of all human MHC al |l el es. Such carriers are .sonetinmes known in
the art as "universal T-cell epitop Exanpl es of universal Tcell

epi topes include: Influenza Hemagl uttinin: HA307-319 PFCYVKONTLKLAT



25 PADRE (comon residues bol ded) AKXVAAWTLKAAA Mal aria CS: T3 epitope
EKKI AKMEKASSVFNV Hepatitis B surface antigen: HBsAgi 9. Z8 FFLLTRI LTI Heat
Shock Protein 65: hsp65~53.i7i DQSI GDLI AEAVMDKVGNEG baci |l e Cal nette- Guerin
QVHFQPLPPAVVKL 30 Tetanus toxoid: TT830.~ QYlI KANSKFI G TEL Tet anus t oxoi d:
TT9q7- 967 FNNFTVSFWLRVPKVSASHLE HI V gpl120 T1: KQ | NMAQEVGKAMYA. 28 O her
carriers for stimulating or enhanci ng an i mmune response include cytoki nes

such as | |pm;'p\)sés*:| Sud aﬁmqnﬁﬁo@ﬁ%ﬂ Igeeoc’otaxﬁéd' ffom Xl‘xh‘ﬁx’al Jo'urc%oboy g&%‘ &SF and -

chenoki nes, "suc I C agents can
al s0 be | SHKBSIHOS bbéqsmmb@snttenmssmrmQp@,lenqllmhs pmmnoaen cﬁs@etadmgumed as

descri bed fifq 6t &@é}wkoﬁéﬁ&ed&ixﬁg%er%ﬁqexM\Qs%Z{gM&% quegﬁpﬁr agent s

can be linked to carriers by chemcal "crosslin l'i nki ng
an i nmunodemupeses cebbeadarinipteietl wit ap n@uw@ﬁ n%t-’tvmhtyms anashuvemt can feinsédages usi ng

N-succisni ik daskritkd beroRY rdoqgheté ﬁ'egﬂd 95 fl@wécﬁ%g% rrfbﬂs?e §cﬁ&ﬁh{‘i ym dyl 4

(N-nal ei m donet hyl ) cycl ohéxane- car oxy e peptide lacks a
10 sul f hyd¥sf¢rregr eupynwiﬁasorc@fdaht@eatw@vm@d Rabbitsad ghingapigodre ypoply ei ne

residue). JJ&%%EE@%%}&O&I SttbGaits, WepH bl lgﬁ%?llg%é%%lﬁﬁ% X‘%ﬁ:onoc nFel ves and

peptide cysteine r es on orie protern n am age rough the s
-arriino entitedleysAntihodizs awtshreenefl ferspenifinibindjng topA B.nNOptidnelly, antiibodieaci ds. A

vari ety of di sul fi.de/am de-for descri bed by | mure.
ov. 65, _ Ptk St S Rl oA R DI PE GG R - IBFRRLE hi oot her
r at herot haeccomplihedibg détbintlgink bikages aMapbo®f tolateB&tibMbOdcRitde hmkatsni Ng "agent s

I | abl | yde. reactive esters
B o R B b O g e e e dn s i 3 BrsPedy. Bl

4- (N-nal eicad mssesseayﬁo) @Mﬁipwﬂeym&rmromm CTl?e%hﬁllesTh'@grﬁé}ﬁ Rsuyd groups

can be act emw th succinimde or
1- hydr oxylsée\éaflﬁet’t‘?@/-géfg&cfaﬂﬂ%’%g’%?’écs tssaritopn d aha antibesly) AYSABEEN:c pepti des can

al so be e)épltc@aslﬁddxfﬁﬁyEahslieQi&teﬂﬁiﬂE@bﬁ§cMm§chtl&ﬁisﬁéﬁ§ Shich a®es) afagt@Rfeqlogous
eni ¢ peptide can be linked-at its amno termnus) its

pept i MunNo
car b03§| la’étl‘br?ﬁ}‘l GYmPely f%bB‘PﬁmE & AP -cHithg test andgysfaranapntippdigtsamsicethepeat s of
the imm nqg,? Birfd t@ﬁﬁtsbxﬂ@eﬁl%ﬁe QxeepRB}?e?, @ﬁﬁici’eﬁ'tl)x};}Smfnld%ﬁ%uRﬂr% (ﬁ"oHe Optionally,

an |rmunogBt g peptide can be linked to miltiple coples a heterol ogous
pepti de foody interieras with bé‘id"kﬁdtfﬁhec%%erNTh%Efeféﬁﬁ‘é}sWPﬁ foafucbﬁ@nt;@ém isde. Some

carrier pﬁ-}bhkdi@:&y;feﬁé&% $r@qhivele@esotyReh BBEr speidl MASSROPSEIBIRIARE t he
ear ner pepti.d He |nducede§Lper T-cells in turn induce a B-cell response

agai nst t @“Y d“ﬁ@ﬁ linked to the carrier peptide. Sone agents
of theoinvention conprise a fusion protein in which an N 30 term na

fragment of A(3 is.lipked at s C.t to a carrier peptide. In such
agents, the N-ternlﬂaahpgg W?mPﬁ"V?gﬂﬁﬁht of A~3 constitutes the

N-terninal resi due GHimérdeantihaineizqlr0tiBidies hAGOBE shntWr ¥imiBHBldihpsi on pr ot ei ns

are eff eCts;%e\éx 1cxt§] and aqy ncxgynag a%q(}ugeb&ddt}%? ngrgxugnan antibody that provides the starting
material for construction of a chimeric or humanized antibody. ‘Chimeric antibodies are

. 25  antibodies whose light and heavy chain genes have been constructed, typically by 'genctic
engineering, from immunoglobulin gene segments belonging to different species. For
example, the variable (V) segments of the genes from a mouse monoclonal antibody may
be joineq to human constant (C) segments, such as IgG1 and IgG4. ' Human isotype IgG1
is preferred. A typical chimeric antibody is thus a hybrid protein consisting of the V or
30  antigen-binding domain from a mouse antibody and the C or effector domain from a
human antibody.
Humanized antibodi‘cs have variable region framework residues

substantially from a hurnan antibody (termed an acceptor antibody) and complementarity
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bind to an epitope that requires the Nterm nal residue of A~3 to be in
free form Sone 29 agents of the invention conprises a plurality of
repeats of an N-term nal segnment of A~3 linked at the C-term nus to one or
nore copy of a carrier peptide. The N-term nal fragnent of A~i incorporated
into such fusion proteins sonetines begins at A31-3 and ends at A(37-11.
A(31-7) A 31-3, 1-4, 1-5, and 3-7 are preferred N-term nal fragnment of S

A~i . Some fusion proteins conprise different N-term nal segnments of A~3 in
tandem Fofft rggtogs *’E%tf“ﬁ‘tqﬂbfrﬂ?’é‘i’ﬁo"lf%fﬁm ﬂ%r(fez“é"eﬂéﬁﬁsfi? g‘mobwed by A(31-3
fol | oned ]{)unr?udbgtoeiﬂﬂb.mewauamt ill\llge’rod Naﬂ.?mdgwsim sr?lsmb@sb-:n@on ysby ter mi nal
segnent o [ ed at its N ternin nd to a heterol ogous earner
pepti de. Tﬁ@‘ggr@/‘)\?g&i’ g]§§’@13’7ﬁ2’tl§gﬁ%?ﬁsygmé)ga’dj%?ﬁ%{@l@% be used as
wi th C-terwifeal USURR539 (ispifrdtatstyraferngd B thér GRIRY o 1l puipsles) alhegous
pept i desl i nked to.%}?g %Lterm nus of an N-ter m,%?l segnent of 'A(3, which is
in turn’ | i FRSENTEEINE: | Preﬁ"élf’é’eaa}(ﬂsﬂlp%ﬂ’é‘?"wrte&‘ hEpmadymant s of A3 in
tandem  SoifEn@%aRPhIRS ThHE hinsd Riiable @b@hinS ars Wbilafp tRoskPfroM$8mbM the invention
of these fusion proteins conprise segnents of A(3

are shown beik)o(ﬁ/. ome . )
linked to PBPAHERYIOSe fryReyk ssgrenspeehidiicnhighhdegere of ssmence pdeptyvithos 512, EP

378, 881 angie EfiriAevarR¥I€ regRA W nfaliSifemh WHich 8 CDIGOMRE §&RSd SEHRMySangf A3
linked to garrier peptides described in US 5,6 ?36,142. Sonme heterol ogous

pept i des alight haiv/wariable regiondramenigri ispidues cpmbedsaiwediiom diessame Rediffgentt £ or

admi ni $6 I akintiA ah8bodl BRfu¥ncds, STHEMufah BfivRRy RiqBLREScaWibt heaBqdnds §£9ment | i nked
to a heteroltﬁ%fus segnent in _|inear configuration. In sone nethods, the

agent is 2BRUHEIM SoRuFnghumansntbedinsor eanks coByshBis seruerrep f semaalhgpanl a 2", in

whi ch X i San@Bodié 8g€Cartdr @811 WD 9FyRf56! &bltaln ¥min® adids FoRlthehuntht h 2 bei ng
nost preferre When x is twg, such a nultiner has four fusmnglprotel ns
e

li nked in ‘é?"agléff‘éﬂn HTEWAT Tgtidues A Releatedior substitytionsbasedon theipeoseies 229, 490) .
Epi t opes  oinflddnde & EDRIREGOHANBH andlGtebiddii¥ko afifch O Mivaltightiod oF ssossitiel ow,
wher e an,cHed st.ruct ureiis are 25 pr oducazf%glI by . initiating peptide synthesis
at bot P t REIRIEESHPRPdeling expramatinal theshpraererisies phtas smino peideatdi ng” upon t he
nunber of partigRtr lo¢&ions or SmpikicA bPeatieof the SffdchorsasitgnsSoaidaghéqwned to

br anch, th@@;&ﬁ@l ti-ng(g;ﬂit1 ucture will present multiple Ntermni. In this

exanpl e, - f Erity! ‘ternini have been produced on the branched
| ysi ne-cont ai ni ng CBéreexarpple,whel lah blinoGLid)di B €8dt ben@th@ie 8 aridbtSregion

et Y PR oSS eS8 Aian Varisble reglon Baework residuc, b pumen 0 O
20  framework amino acid should usually be substituted by the equivalent framework amino
acid from the mouse antibody when it is reasonably expected that the amino acid:

¢)) noncovalently binds antigen directly,

) is adjacent to a CDR region,

3) otherwise interacts with a CDR region (e.g. is within about 6 A of a

25 CDRregion), or

) participates in the VL-VH interface,

Other candidates for substitution are acceptor human framework amino
acids that are unusual for a human immunoglobulin at that position. These amino acids
can be substituted with amino acids from the equivalent position of the mouse donor

30  antibody or from the equivalent positions of more typical human immunoglobulins. Other
candidates for substitution are acceptor human framework amino acids that are unusual
for a human immunoélobulin at that position.. The variable region frameworks of

humanized immunoglobulins usually show at least 85% sequence identity to a human

variable region framework sequence or consensus of such sequences.
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" KGG Peptide 10 AN90549 (Al13 1-7] Tetanus toxoid 830-844 in a MAP4
configuration): DAEFRHDQYI KANSKFI G TEL AN90550 (Ap 1-7/Tetanus toxoid
947-967 in a MAP4 configuration): 15 DAEFRHDFNNFTVSFW.RVPKVSASHLE AN90542
(AR 1-7] Tetanus toxoid 830-844 + 947-967 in a )inear configuration):
DAEFRHDQYI KANSKFI G TELFNNFTVSFWLRVPKVSASHLE 20 AN90576: (Ap 3-9)| Tet anus

t oxoi d 830-844 in a MAP4 configuration): EFRHDSGQYI KANSKFI G TEL Peptide
described in US 5,736,142 (all in linear configurations): AN90562 (A~ 1-7/
pepti de) AKXVAAWLKAAADAEFRHC 25 AN90543 (A~ 1-7 x 3/ peptide): DnE FRH D
DAE FR H DDAE FRH DM%}(MW Q her exanpl es of fusion proteins

(i mmunogeni ¢ epitope of A(1 bo egl) i ncl ude

AKXVAAWT L KAAA- DAEFREDNBABRRHDI EOABRRIHA SRATF RIIT AN df Ak fni Gk s

EFRHDSG, | SOV AARART NERC BRG URCNRERTAY TR SO PTAeBi351) AEF 11111) DAE

FRET D- PKYWKE@riFatkloATtheise, o Have fe 35 dfitopdipk)ifi AERRHpaRicIAFmMbRe- 1

p | AT D
AEFRHD PRYDRCRIE RIS R BRI By descroed i Ehmple X1 Human

QYI KANSKF| @itibetiies-tdhaIFY S Wi EUBK B A Phittitul AR BB pecificity by usian) Ig{]/l XSHLE
i 5 FNNFTVSF W.RVI
BﬁEEgﬂg 8¢ r%&gﬁ :@: ﬁ%:-:ttl paei Kg'\_\,—l\?‘lé I TE}&g}jﬂ@ami-Loies against a collection of

D: 1. EFRI i DdéRiosANRS (B ABLIGINNRRM RGN RV BIdeBs dofe:sFRi Y human
DAEFRH%QY}gIEﬁI.\ISKFI G TEL on a 2 brqnched resin 10

(1) Trioma Methodology
The basic approach and an exemplary cell fusion partner, SPAZ-4, for use
in this approach have been described by Oestberg et al., Hybridoma 2:361-367 (1983);
Oestberg, U.S. Patent No. 4,634,664; and Engleman et al., US Patent 4,634,666 (each of
15 which is incorporated by reference in its entirety for all purposes). The antibody- :
producing cell lines obtained by this method are called triomas, because they are
descended from three cells--two human and one mouse. Initially, a mouse myeloma line
is fused with a human B-lymphocyte to obtain a non-antibody-producing xenogeneic
hybrid cell, such as the SPAZ-4 cell line described by Oestberg, supra. The xenogeneic
20 cellis then fused with an immunized human B-lymphocyte to obtain an antibody-
producing trioma cell line. Triomas have been found to produce antibody more stably
than ordinary hybridomas made from human cells,
The immunized B-lymphocytes are obtained from the blood, spleen,
lymph nodes or bone marrow of 2 human donor. If antibodies against a specific antigen
25  orepitope are desired, it is preferable to use that antigén or epitope thereof for
immunization. Immunization can be either in vivo or in vitro. For in vivo immunization,
B cells are typically isolated from a human immunized with AP, a fragment thereof,
larger polypeptide containing AP or fragment, or an anti-idiotypic antibody to an
antibody to AB. In some methods, B cells are isolated from the same patient who is
30  ultimately to be administered antibody therapy. For in vitro immunization, B-
lymphocytes are typically exposed to antigen for a period of 7-14 days in a media such as

RPMI-1640 (see Engleman, supra) supplemented with 10% human plasma.
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peptide ~ ~ Lys-Ad y-Cys peptide EQVTNVGGAI SQAVHAAHAEI NEAGR ( Synucl ei n
fusion protein in 15 MAP-4 configuration) The sanme or simlar carrier
protei ns and nmet hods of |inkage can be used for generating i mmunogens to be
used in generation of antibodies against A~3 for use in passive

i muni zation. For exanple, A(i or a fragment linked to a carrier can be
adm nistered to a Iaboratory animal in the production of nonocl onal

anti bodies to A-3. A. Nuc ci d Encqdi ng Therapeutic Agents | Mmune
responses against a ‘B’i"Hm&éé)gé'Y‘P OC¥IRS AP %qume@éacby brigfll sckt r ati on of

nucl ei ¢ aas SBARAGYAINknd &8 iREHoSs. Afor Bx3n € Rid (8 ard eattd RANBRES,t her eof
t heir conponent  chai ns used for

ot her peptlde i n n odi es

passi ve 280k P‘EQY%’EHP%@&@P% ‘{%)B&t Eb%?ggegé"éﬂcb@rﬁmt o0 i, Cellspycl ei ¢
a;:u d segmefisepiaedlirag i FubiBRMDOFE Bnd SropaRic &l mydik kdl%ﬁde foPthe @eKikat ory

el emen

suc er_and enliancer, that all ow expression of the
DNA segmertﬁlb‘? (¢ ﬁeﬂﬁﬁj oé%dqoé‘%‘?ﬁm%g ?@%871‘3%1]"56’5‘&%9{@‘1“"}‘78 indipgr essi on in
bl ood cel kpecifiity ar idkasifiedby &sdydig thewidmhaicOiur® nedilm BIMOBLIliGIPONER Pronot er
and enhanc%r el errents fromlight or heavy chajn_i nmunogl obulin 30 genes or

the CW maPdt aifisgmerrdbarent eTéafﬂ‘FS;Pf?ﬁ”GWBthéWa%ﬁﬁlbéﬁﬁ%\h?d@ﬂ thgrdesigdi tabl e to
direct ex B;Se‘éﬁﬁlt? Bre skbt@odch Bl B lﬁrﬁ@% GhabY te@l‘uﬁ ?g%oubxl‘?w&}gcﬁtﬁ&”ences are

often cloned into a vector: m ni stratl e-chain anti bodi es,
the two chsdivg. ckhe tlb@nmecblri@eﬁ ohtainddarsthametested ﬁmpwaaﬂmy toditdokfSora32 A number
of vingl ems are available including retroviral systens (see,

13 Q{ttf&%'g%tf g y
e.g. Lawrllg umn, Cur. Opin.- Genet. Develop. 3, 102-109 (1993));
adenoviral vectors l%lél@egh wiogas arBetretierllyatable they ddinotproduE? antiBdits (t1993) );

adeno- ass Q@ry%g%qe\)é!sr Y %@&5&%\%15(&9 ¢ m%regs bﬁ?ﬁ)ﬂmgtam%oldﬁ éé]ncs EXRpded. 1 79,

1867 (1994 viral tors romt I'nc vacci n| a Vi rus
and the aViloéW lp@wnvprmgr@gxmvssroalveo;zema@lrisraﬁsfmmmmrée a¢cphamtwtam®rcgenus such as

t hose der;n\églqlaﬁlglpmd@émm gg i ki Forest Viruses (see, e.g., Dubensky
et al.) J. Virol. 70, 508- % 6)), Venezuel an equi ne encephaliti S virus

(see US 5, 643, 576) and rhabdow ruses, such as vesicular stomati-tis virus
(see WD 96/ 34625) and papi| 1 .) Human Gene Therapy 6,
325-333 (1995); Who et Q)T%&igﬂgﬁﬁﬁg/l% iao & Brandsma, Nucleic
Aci ds. Res. 24, ZGMZBZti'QOﬁi}nga)instD&lAami@Dbﬁmgdtaeﬂframmm@g\ema,n or a vector
COnt AL A0, RO ADRL:6 1. L PPARIETpr BRI ¢ | L anc
5, 283, 185lmwmtﬂbsllra}@duwuaimﬁ)dpm@gmus nmnur@gé)huloalnmaloﬁwcbe adsorbed to or-
ass0chal eftatddie Ridhiaf i Ah&iofi@lh/ihafiSaed LGS, AL schmMeal nulgh ude

s and. pol'ylactrdes d (hl

pol ymet hyl nethacrylate po& poly cti de- co=
gl ycol i delymungglobulen lgcus i eur@*pamnged sgquentas obhaamy aipst hghmm)

components. Both inactivation of endogenous immunoglobulin genes and introduction of
exogenous immunoglobulin genes can be achieved by targeted homologous
recombination, or by introduction of YAC chromosomes. The transgenic mammals

25  resulting from this process are capable of functionally rearranging the immunoglobulin
component sequences, and expressing a repertoire of antibodies of various isotypes
encoded by human immunoglobulin genes, without expressing endogenous
immunoglobulin genes. The production and properties of mammals having these
properties are described in detail by, e.g., Lonberg et al., W093/12227 (1993); US

30 5,877,397, US 5,874,299, US 5,814,318, US 5,789,650, US 5,770,429, US 5,661,016, US
5,633,425, US 5,625,126, US 5,569,825, US 5,545,806, Nature 148, 1547-1553 (1994),
Nature Biotechnology 14, 826 (1996), Kucherlapati, WO 91/10741 (1991) (each of which

is incorporated by reference in its entirety for all purposes). Transgenic mice are
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Gene therapy vectors or naked DNA can be delivered in vivo by
admnistration to an individual patient, typically by systemc

adm nistration (e.'g., intravenous, intraperitoneal, nasal, gastric,
intradermal , intranuscul ar, subdermal, or 20 intracranial infusion) or

topi cal application (see e.g., US 5,399,346). Such vectors can further
include facilitating agents such as bupivacine (US 5,593,970). DNA can al so
be administered using a gene gun. See Xi ao & Brandsmm, supra. The DNA
encodi ng aPRTHGWANN SEiERle: AngirAR japtitodics arebtained by immuhiaing adfansgenic oscopi ¢ net al
beads. Th ' Legt | . it h.,a shock wave.or expanding
hel i um ga?%ﬁg%%ﬁéyf gtés e@e[slg‘rébgggg !Lt((:5 %@e?;%e%afche% "‘ﬁ’es z rraa%gplor ?ayers. For
exanpl e, ThagmrotbérFof’ Mamnelobé hntitedigs Bepraperetbpuf acfusingB-dayts fAgasehus, | nc.

M ddl et on ' ' Al ternativel naked c ass through skin
into the bl 00 glgfotgélggnﬁéﬁ%f)?ggg}p@nﬁéﬁlf‘%%m’tvﬁﬁmm%\!%g\% I teghnolo8¥heni cal  or
mechani < al Himar fodjtclonal ahtibelidd@aw850E8T3Yided in tiee thim bh®Funy fbinatiingss, vectors

encodi ng i el.lver t.o cells, ex vivog, such as cells
expl ant ed ¥T Omngﬁovlﬁll}lg?& lg%ogerﬁa %egﬁgo r{t'é’.né.%,’ 5‘}‘%}&8}¥8§9?’é‘§‘,‘b°88ﬁ8%r r ow
aspi r at es, contepgated by affisiyy) pwificatiinveing AP ceLRF ahPoRl RpRieat s afhgyn cel | s,
followed by rejnplantation of the cells into a patient, usually after

sel ection T8 ™cel I's which have i ncorporated the vector. 33. [I1ll. Screening
Anti bodies for Cearing Activity The invention provi des nethods of

screenjng an anti body fao tivity i | earing an anyl oi d deposit or ‘any
ot her ifadqnti gen, or associ(é& ggagﬁ;bd’fpiadﬁgﬁﬁo‘gnti ty, for which clearing activity
is desired. To scregfurdlRf agpedaeN fdrbb@Bitioinag BntRpl Alich FRRAS Istreertn 1 SSUE
sanpl e frpwéibral n of a patient with zheinmer's di sease or an ani nal

i

model hav RERPaiEqre Py B callsapeardiag toshpeanasl prgipcploudivad b Host eni t h

phagocyt | @l¢Sidrbe DSALTAI2BII580)! A5 @BcAbed BUAGRAMAMAAERG, sdn el S, and the
anti body under test in a mediumin vitro. The pagocytiC cells can be a
primary cifed b ebtgpeddrompp humangmugized Wi ABvirggmangs, Bagergolypeiites In sone
et hods;, Fchﬁaﬁﬁ%%@aﬁm@ﬁt?o%ﬂghig?ﬁic%ﬂti@odf@spbgﬁgrﬁﬂg, sﬁ%ﬂg CellsQdaci litate 10
m croscopi ¢ nonitoring. I'n sone nmethods, multiple reactions are performed
i n paral | @btaingd fiae apajiens whp isulfnatelytto reeivelargibodyt meagneh Antitodient , a separate
m ni at ur e Yyd&lqs : | ' € arate wells, or a
nonni cr oscopi (:gq erece %%ﬂ%é?%ﬁ%g?%g%ﬁﬂ%{%gﬁ%&& sl ad’}{\’gﬁ(“fs ®an be
used. Pr efadingiigfragmenteyarehentlomdasd pepifinds Ths protate! dekertbaé bpHoseris of anyl oi d
deposit i bR eV L I | st i from a baseline value 15
bef or e thre}erﬁdgggﬁaf)enéf %%tql{re%g@é%ga, a&gﬁ%%g%B%%me@cB’gd?%’S?e?/ael% <¥flring the
reactidn. etile VNP1 4R eahMoBalfietyet tlo VO Y261 WA TaUSH,877 31l 8, 3BMRTIER07Wi t h a
f1 uor escenty 5{8584#9¢,|1bd§§*,8?7’3142b8§35,7t3§’,7ﬁ‘§)ar%ru§5 %5’,3&%@3%%?%@? anyl oi d

y - t ey not be

pl aques. The anti bo uséd for &taining may o the sanme as the

anti body BRSPIgrated Sy sxfereuse initeentivety faxet! pwippses). An tresumtthods, liekridsiofe t o
basel i ne. duide R grfiicdddh lnichinlbolisoRiPel @l che AERRTIEL 80 gl Gal fpLhat L he
clearing acCtivity. uc an|'b

anti body under test 20 has odies are likely to

be usef ul 4nHbqshicsgersnally displayedsastfviog Fab frigmiantss 'Phagerdispityngrantbogdlesi dogeni ¢
di seases. I n i bodies. for activit
96s. wiRa d@ﬂx@&'?pe%%@%@ B?lgt{?em a?ﬁrﬁg/n%lﬁ%ﬁggn??aﬁ%@m a%eggge cg:rzﬁag y

in clearing other types © ogrca I es. B&Mused to
det ect cl 8reohg activity against virtually any kind of biological entity.
Typically, the bio i . { ) Q rol e in.human or ani nal

di sease. . The bi ol o%’?ggﬁgﬁf%% %}}fﬁéggﬁ % g’\?{ﬁg%’ iagn 3{1}{90?"5{1@“% e or in

i sol at ed bioding spekifipitoef akelictad mariné sgibedysanmpt prodhded. BesWitgerswipl e i s

pr ef er abl b X ] l,ow, L eady access. 1,0.conpgnents af the tjssue sanple
and to avg%/g@{?g'r ﬁ‘&?‘%?"ﬁg% héeﬂh?:rgﬁ %era%?li %t%}falq‘harérlg@gﬁi%oﬁ’éﬁf@s ﬁ%ff‘{jent al to
fixing0 BEwaripd @sbaly it isd aea satipg matetiflalf, baexdneplé, @dighithbin vididbse assay i ncl ude

cancer ous, bl 3 3H4erectd SR S&HRY Phaferis >4 phage library is constructed in which

members display the same light chain variable region (i.e., the murine starting material)

and a different heavy chain variable region. The heavy chain variable regions are

25



30 tissue containing benign growhs such as warts or noles, tissue infected
w th pathogenic m croorganisns, tissue infiltrated with inflammatory cells,
ti ssue bearing pathol ogical matrices between cells (e.g., fibrinous
pericarditis), tissue bearing aberrant antigens, and scar tissue. Exanples
of isolated biological entities that can be used include A=3, viral 34
antigens or viruses, proteoglycans, antigens of other pathogenic

m cr oor gani Sne unohpant ens, and adhesi on nol ecul es. Such antigens can

be obt ai neQPHP 21y S Serraased hugen hedvirghain sxisblegsgions. o phegeni cal

synt hesi s) stRmRH ek ekciiBBAding oA (eSS, ‘é?le%ﬁrfﬁ* &dgier_fexﬁa at 1egl; ok '53;9' cal
entity is cont acted wi th phagocytic cel beari n ceptors, such as 5
monocyt es Brelasted ogehamar aVlsChaahth@hleamwbﬁMVﬁtlbpfbeethe:s!md:snamaa medi um
The anti bogytig@mafe8adby r.test or to an
ant i gen assocll %tg ?Nlt c%%ﬁ@uﬁ ﬁ?ﬁmﬁjhg%qu% &?t Ienre[mssll{tbyaglegc(%ph?%e object is
to testd whéitMems tl@qﬁ@msh@%gh@avar@h elrtgloméevﬂ@&cglmusihxwﬁ;ehﬁgouyéﬁnsed with the
antigen. UBa s LU0 NHER SR Vrea bRCTRMUPOGY, BBdyb! of 00T cal
entity (sonetinmes wth an assotl at e antig l) are cont act 6d*%Wfth 10 each
ot her  bef oie@loBtRIF AYainertiighadibtent ofreamhpel hmﬁﬁhe'anmxlmlmmt clatri naglomsf t he

bi ol ogi cal at. ed ant sen mai ning in
t he medi un¢ igzgﬁ h %ﬁ%%? (S)Jr‘(g'g S& Eﬁpccbd for :B %E“%%’ﬁﬁf pg’\agecqﬁ? ntration of

antigen orthe h@aabscgmratoécbrhplablggmmaﬂl ax&nABtaynbordlets hehdzeshitibeuibdhagt es the
ant i bofly hl%ve e% ear | @g response al ns‘aP t he anti gen and/or associ at ed
bi ol ogl cal £7F O SUBT GRIAPE SpFC ctt%ai 8"&1‘?&@8&?‘?38’3@8?1}3 (see, e.qg.
Exanpl e 15 14) | V. PATI ENTS AI\/ENABLE TO TREATMENT Pati ents amenabl e to
treat ment include indj (Elual risk,of disease but 20 not show ng
synptoms) as wel | a¥ %g‘f‘:i 8ﬂf’ ?ﬂsﬁ’g §813P showi ng synptoms. In the case of
Al zhei ner' s di seaseTha/helawmidllighwhymnﬁnatSe Algiohd Sﬂ%hﬂflerﬁui'xfuﬁﬁrhiég drrom

i ves Iong enough. Therefore, the pr esent

Al zhei nmer
met hods catﬁ1 qm%ﬁ‘ lr?f sat“ereé’ﬂj‘%ft86h&7?séﬁi’?’?:‘8’i‘ V?‘B‘W‘W@“ﬁ%‘h%ﬂé@ Hspul at i on
wi t hout5 t héomeeﬁlcohmantmgyomﬁaﬂs,rmp&rt Nhe&hﬁanﬁxb@dy @bedddg c%hh?lel%@ﬁt patient. The

pr esent a u for individuals who do 25 have a
known ge%?@g?ﬁ“g & ofe! égfuﬂ%lcﬁg ps %S’Eﬁ%s EQERamR{fe HOepile sl 1803 aveude t hose
havi ng r elampleesnidutivityzand iewpes gt aediIgdii d rdt.s €asies ofamﬂyﬁef&%ﬁsd/\hose risk is

det er m ne i netic.or.,bi ochem ers. netic markers
of risk t %\%g%ltdﬁ%?é%ozﬁn%r Ay %g? t%gglé a0 AR dRO YRSt 5(11:'} Eri’ée FFEc Ilrgg?‘}ﬁﬁ@mgene
parti cul ardoystanytegionecen taﬂaqﬂmalot kappa.7Adtitaxdiks pmuetdxpﬂassea)memrw 1 referred

to as Hghe LHang $.aLions respective 0, TINS,
supra). O her Xl 91:?[@?& P s o B aﬁtsepa%gﬁfeﬁv)fﬂ%“ ﬁﬁgbﬁﬁnf 7S §8hes, PSI
and PS2, fﬁbj FA@@E@ndf&mrlaysmlsc}@myarmbodﬂ@ inluprbrhediyl a6 tightahemiaiable

at her oscl RloRSinS ar ll?ﬂf!d‘ﬂn@ﬂ%‘l Lgsently suffering from Al zhei ner's di sease
can be recogni Zed from.c ra eristic denentia, as well as the presence of
risk factors described above. In addition, a nunber of diagnostic tests are
avai l abl e for identyf ve 35 AD. These incl ude
measur enent of CSF \!tlaﬁkan foﬁg géﬁ%%% q%m%% @5? ed tau and decreased A( 342

| evel #3signify the ‘E}wes@mben@ﬁzm@ld hmnhn\undhmlhes awjlﬁxea‘lllylpgadbfeﬂmyAl zheiner's
di sease can.abso n er S ussed in the

Exanpl es sect i on. tlggpr 51.59)9 ﬁééao(;inoblin)%mfA\col Sat | céthci FSPIETER ﬁﬁ:ﬁﬁ Y REHI8gi n at any
age (e.g. CXPIGFNOB(QOH‘@@;equ@suaII’eIr%b)y lindueeb toethe cading ssqueates bEaeidsdrghaihg begi n
treat ment jiidide B Pa L nt typically
entails m]JI ti pge 505(21 agggglg{\?grgp}tﬁ&%lré?dué%P(?m?erﬁ%gmnf‘r g‘egﬁ%ﬁﬁi rE?‘f‘an be nonitored
by assayi ﬁ@f%ﬁlohb@ﬂlgol Seguenacstara/a&emjoffep:rellnbteosysﬁma{ vectoessqapdbias to t he

th t G RGERL tid If. th fall
poost or duesaariie o G aEet BB Al s Shnce sty RSy ncrr oo

pati ents, inte élatapmmnamstbéxghmt emhﬁmaitned hr)debc}bn&ﬁiﬁhsmuﬁétﬁé fonBigh Reglapeuti c
agent to or.,s rtI af ter G MES In
prophyl ac%»l;bc Appl fté% el QQ Fr%?c@li‘t‘ ]egﬁﬁﬁﬁ%ﬁl%ﬁﬂé’“ﬁ‘%di canents 15
are adm nmsssea'aetuhgtannbndpaatl ent susceptible to) or otherw se at risk of,

Al zhei mer's disease in an anount sufficient to elimnate or reduce the
risk, lessen the severity, or delay the outset of the disease, including
bi ochem cal , histol ogi c and/ or behav'F@raI synptonms of the disease, its
conplications and internedi ate pathol ogi cal phenotypes presenting during
devel opment of the disease. In therapeutic applications) conpositions or
medi cants are



20 admi nistered to a patient suspected of, or already suffering fromsuch a
di sease in an anount sufficient to cure, or at |least partially arrest, the
synpt ons of the di sease (biochenical, histologic and/or behavioral),
including its conplications and intermnedi ate pat hol ogi cal phenotypes in
devel opment of the disease. In sone nethods, adm nistration of agent
reduces or elimnates nyocognitive irrpai rment in patients that have not yet
25 devel oped char ac,{.erl stic Al zheinmer's qgﬁt he??lé%g}/. An anount , adequate to
acconpl i sh t her apeutlete BPTSSTHYPIRFOS#F HARE%E &ig thedostpegpnisms 5

t her apeut ieftBdrlay epistinep bogaliliedrhiGakt of efelReichiothodetta DNA. Oehlomyophyl acti ¢
and t herapeutic re |mes agénts are usual lg%plﬁ&m nistered in several dosages

until a Slﬁ‘?rfﬁoé‘ﬁf ETOR LRATELS €8 kp-gesisigneesy V@&‘I’“W“‘ t he i mmune
response irssistnoe, topedelitdodctiRRE Blosdlcdle Hagdsmad GitBiheaRsitdd irpg 30 i mune
response starts to want. Effective doses of the conpositions of the present
i nvent Pon S*#6Pfhe treat ment of the above described conditions vary

dependi ng upon nanyEdbizis&rnepfokE@aﬁ@n@stpdmhaﬂglummaﬂsm@éthafilmm' stration,
target site, Ecr%ﬂ*‘ﬁg}?fgl cal stateMQ{f the patient) whether 3G the patient

i s human OF4% Seht REFNURR %’PP?ﬁn%’c%ﬁﬁﬁeﬁﬁtéfeélséd‘sefalrfﬁr V\/net her

treat nent exgrefdaPBYdcAgbingcedls 4 efeRBEWabthostUmiiRbilitdble WB&ord Bhvi is a human
but. nonhuman panmal s i ncl udi ng .transgenic mamral s can al-so e t reat ed.

Tr €at ment eabrg%f&e@%%ae%iewseatlPﬂalapétfpilenebtt?rm%%@eﬂéwewd thetlikecacy. The

anountjof ak HEEE&@@g%ldﬂ?ﬂ@ﬂgﬁr&ﬁblmmﬁplﬁgly@éfﬁ@'km%se' ahd BlePg13FRI St ered,
wi t h hi gher dosa?es being required 1 n the absence of adjuvant. The anount

of an i nmSABEES: néPCl%laoﬁq%i epma@rsaﬁclwn@mne&h%moeeteﬁ%@mflcem ~g per

patient andhyildglndds, q@k}%cfﬁérﬁ%%@wrﬂes@&bodsfﬂl@ﬁ? n@fosk Qhd PHHTRRe
adm ni strat Cccasional ly, a higher dose of 1-2 ng per injection is

used. Typl“t’:‘!i'f’q“)‘?nabout 10, 20) 50 or 100 ~tg is used for each human

injection. The rrasSM@%mhmamemgﬁaagke%aredasﬁM&x&@ssmgemeie&&iers@gnh&tsof 10
|mTuno eni c nthelmTuno en tothe mass of I nMmunogen as a

ito Wi t hi
whol e. TyﬁP&O&Pﬁgymg’fboséO%n% TRt Hﬁfﬂ"EsseﬁfW'f“Pﬁ’fh?{o%‘@ﬁi (Be“ébiot%%‘é’s’ar e used
for micr oqvem FablisheRUNGIBIR7). Wﬁurhbdﬂoﬂgu@f)le hékt GéltlﬁrQBSapﬁ@l@ oF @edstigg gni ficantly

fromonce.a once a once .a decad given day that a
dosage of ’?tf‘ﬁ’@ég@é’ﬁo‘i‘@rﬁwe E’ﬁ“é‘ %5%]%“8 in the gt ﬁé‘?"h’(dﬁﬂchdjdﬁlﬁ%ttl ent and
usual | y greahICOSaN 1A, Hela Gk, [o8ls bid BAIoHAG linSs. Jprﬁeﬁbgomadénsm stered)

and greater th n 10 ati ent nd usu eater than 1 ~g/ patient in
t he absen(flée'lflfl \?ég‘ieg‘%vle%is th?séﬁgiféﬁ“ lids etpeesypn sentichmuni zat i on

f ol | owsed byqubmskﬁdhabaheﬁém oN&pRdatibh, Epréridt&] Mﬁénﬁanc&t(@jﬂlcaﬁet @l week intervals.
an i muni zati on | | owe ost er i njections

Anot her regi
1, 2 and ?% gtlﬁegr@a@éig%&nﬂdﬂgfe%%PW@??S‘BW rf“@“%th‘ %js ‘g’ﬁ on every two
nont hs f oribbsore. bindlidgesitesaRNVedpYice diegPoiaddnpletet sites) an?Bansadiptiogal On an

[ I d it F
| 2.t (O ARG Ot e ene e gt S P A Rs AP 66801 Lo 100
ny/ kg, ancdndugme)uslgum leytofhe gl oviirs, B ViHg{ ddgnovarls, bbendhppillcaedirus\eidyhé .  For

exarrp ages £an b ht or 10 ny/ kg body wei ght or
wi thi 1t thgﬁr a%é’e o5t 2l 91’(%’%7’*8“@%%@?& ary treatnent regime entails

adm ni strati on OnC%lQﬁfatﬂﬁy,@.ﬂ&tﬂdﬁyiﬂt&ing@ﬁk&c@ka@B@ﬁc@pdjfﬁfdﬂ|ih or once every 3
to 6 nont hs.

i bodi th
Pt Perent TRk TR SRR R i b SR RR B a g ST . i ch
case the dgzegondftheatlh ofithe Itrbme@ymadxm‘nﬁl geglegd Usa, 141,967 1S 5,304)48%; anges

i ndi cat ed ad t | t.i pl
|t er val s U HeoRo, shred® isedhe ol Sumlestnd" e R igen, |y
| nt er 38l s chains labmatbehmgee\gw @prodidterand entlreat fsin bynaneasyglbmigpbdifed | evel s

of anti bod 3int i In sone nethods, dosage is adjusted to
achi eve a® %’f “r‘f'ﬁg%ﬁ?f'q"b %@&%‘*ﬂ*&u on of 1-1000 ug/m and in sone nethods

25 - 300 ug/n. Al tIEhenactmryednyamlaglmebndysd‘gmntbef@Qmsmastbeﬁreekr&eda sust ai ned

rel ease fornmyl atio ich case | ess frequent adm.pistration is
requi r ed. O (;ﬂi:c%ost ce?by welmown methods, dependingo LL&letype o?celpularthost i—“

example, calcium chloride transfection is commonly utilized for prokaryotic cells,
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Dosage and frequency vary depending on the half life of the antibody in the
patient. In general) human anti bodi es show the |ongest half life, followed
by humani zed anti bodi es, chineric antibodi es, and nonhuman anti bodi es. The
dosage and frequency of administration can vary dependi ng on whet her the
treatment is prophylactic or therapeutic. In prophylactic applications, a
relatively low dosage is admnistered at relatively infrequent intervals
over a Long period of tipme. Sonme patients, continue tQ receive treatnent for
the rest of efeﬁ%‘f%"’“l“P\?E%Sphﬁtﬁ“?%?’ﬁﬁéﬁfff’@%‘m Heofeqtigpdiolisticseayr Xirply el y "hi gh

dosage at phfHbhyf@hi¥n sdiBetustdfobhad cB1lular RRIEE O ethSadhise@td thikfolm
progressi on of the di s?ase is reduced or termnated, and preferably until

the pati eMeTERBiRR cgising et}EﬁUSEBfﬁﬂlﬁr@‘eiﬁ%’ﬁ@Fﬁ%?‘%’h’B?FOBFS:synptoms of

di sease. Thek@ptdtidh, anamcraa}e@mn @@heﬁ&aﬁﬁ%bﬁ%%@ﬁ’ supP)OpaY| actic regi ne.
Doses for nucleic acids encoding i nunogens range from about 10 ng to 1 g,
100 ng>t o PIOOCtiRg)of rapsgenipanimalgransgensiraB b micrginioriad e fepilizedoncyteposes f or

i nf ect i ougy Vi RindbRShRESinlARY gdnbRBoE ath5hic REmrEQI'iseanthhéh oP&fkndose. 15
Agents for inducing an imune response can be adm nistered by parenteral,
topical , icAistepefamykintonnyglcatedagexteneous, intraarterial, intracranial)
intraperitoneal, inbanRa se@anﬁmreéeyﬁ&tﬂuﬁhem&%fgqs sBEARNY! actic and/ or
t her apeuti c treat ment . nost pical route of adm nistration of an

i munogeniPéocadpsesofithe %H’é\klf"aﬁ irgiogheobimeehremaieasaphyegfl be equal |y

ef f ectjigv e ¢]edRGHhBRXE afPHE 1iIROFIDRN&ANY, @H&&s'ﬁo}emﬁz@{ﬁdé&d}ﬂ rﬁsm{ @J—@Eﬁd on. This
type of in ectlon is nost typically perforned in the ar | eg nuscles I n
sonme neth 1988ents are injected di rectly into a particular tissue where
deposits have accurnul ated, for exanple intracranial injection.

I ntranuscul ar injection on intravenous infusion are preferred fox

admi ni stration of ahti b&dgrier Prtadesme et hods, particul ar therapeutic

anti bodi es are inj %ggﬁtEﬁ)@“dﬁcxhﬁ'&?uﬁ%e%s@@ﬁﬁé'&ntilﬂtﬁ(%gﬁrogéa et hods,

anti bodi es are adm nistered as a sustained rel ease conmposition:-or deV| ce)
such d38 acREQPESAdTMCHS# dBmungfasrogseapaipf @y idiarpeis butase wpsmahm ey be

adm ni st ef@ehuhdpehieMRi MA@ atﬂzpf?am%@gﬁéatcan Bmme@foea RltatiS@Sferpartly
effective in treatnment of any eni c di sease. he case of Al zheiner's

and Down' $° B3peficde 1mm'+nwm9ﬁsear$yrt 1acad%egbmuéemalbwﬁm§ ey br ai n)

agents of lﬁﬂ’p@tﬂeﬂa\b@iﬁnhpﬂnxﬁ%g@bﬁmu &sleaﬂm {hiy flg RIbEKh, bPalGih UBtgkison Wi th ot her
agent s that lncrease passage of the a ents of the invention across the

bl 0od- br ai'f¥olhPF4 t9xoid fiem fiF erhescasdatierd fuchRe dinhihsritifo ROl MRl pept i des,

are saoget lHrpﬁloﬁzddﬂanlaﬁér@a@aitdxm creﬁvzhlveabu@ﬂcm]érbmamd@dldéu@pﬁopeAhmarI ety of
ad uvants W t eptide, such as A(3, to

elicit an® m&ﬂ w@%‘ﬁ@ﬁsﬁé‘elew@f at k%%ﬁﬁ%ﬁ%ﬁﬁéw% hach (ST s ¢

response faﬂ: sBfeliMPERHOGE h th bl 84 HunGRHEN T E:1ICPRbEYs IMat-iagpRE o£NAGRASTI N t he
i mTunogenCFlnat affeq the qualitative formof the response. Preferred

adj uvant s P98 183§ num hydr oxi de and al uni num phosphate, 3 De- Qacyl at ed
monophospRgfhzal Hdaid gluﬁuﬁmmm(sg@\g%o%gggﬁ 1 (RIBI I'mmunoChem Resear ch

Ine., Ham ton, ana nowbg nixa). Stimulon~ @-21 is a
tri. téﬁpeﬁé@%@@m@@r@dugﬁé}@ fh AlGoiratEaKAA6m t he bark of the Quillaja

Saponari a Lsee fo rica (see Kensil et al., in Vaccine
Desi gn: Tr'?&/? Biothir eﬁ‘ﬁoﬁe%%gabgbﬁ%%%%ﬁ@gh (eds. Powell & Newran, Plenum
Press, NVHeARRS) sl aliont nboag 3 frillraced®)  (Aquila Biophar maceut i cal s,

Fr am ngharr) MA). Ot her adjuvants are oil in water emul sions (such as

squal ene dlcatfhaciuRrotir 65 hm@ﬁusﬂﬁhaDQyIGWLI@mMDHHGND@ with i mune stinmulants,
such as rrgn hos horé id A (see Stoute et al., N Engl. J. Md. 33G
86- 91 (19999 Campiis Pe% VUNERRLEEAVEEE (WO 98/ 40100). Alternatively, A(3

can b%ocoﬁﬂéaﬁlﬂ t5:Rid: TThsosas QY TKANSKFIGITEL
Tetanus toxoid: TTe47.067 FNNEFTVSFWLRVPKVSASHLE

HIV gpl20 T1: KQIINMWQEVGKAMYA.
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an adjuvant. However, such coupling should not substantially change the
conformati on of 15 A~3 so as to. affect the nature of the immune response
thereto. Adj uvants can be adm nistered as a conponent of a therapeutic
conposition with an active agent or can be adm nistered separately, before,
concurrently with, or after admnistration of the therapeutic agent. A
preferred class of adjuvants is alumnumsalts (alum, such as al um num 20
~ hydroxi de, al um num phosphat e,. alum num sul fate. Such adjuvants can be
used with or without tb%rﬁ@m%ercﬁtwu@tm&ﬂm@tqwmge@@Mﬁesm@u% as MPL or
3-DWP, & aﬂzommlsya%up-xomm@g&re é;'eﬁncﬁ@m—@ ﬁR!Fdli fueh.a8Fpelgygl utanic acid
or poI yl ysi ne. Anot her class o uvants 1s oll-in-water emulsion

f or mul at i opkemokingh suejag PVHRI & %%NMEEBS winrunggenig agsoigcamalsedre specific

et U AU B 8 (B A o, o

N- acet y$ - n87/hia1dmyd MO 21/676t#- D sogl ut ami ne (nor - MDP) ,

N-acetylrrurarryI-L al - (. e
' 2 di pal mi t oyl - sn- éﬁ%{%\é % % ‘ﬁgméérj%agrge }éféedh%r 91%9 crge{r{ﬁ/all gorshakiPkmp. pE) |
Nacet yl gl uechmqned forr\hrémgtapllmmuamchm_a @dm@amcfh@iglthe—fbnﬁnaa df dialifide oxy

Companent s gt N RFLARIER bt} HRHaBat [P reRan Sl dna7)

cont ai ni ng%&@a@qudbmctbyl)@clb%xmé—marﬂﬁkylmwm(S%fEprth& ledptai onal |y

el SR R R B T DS
Nlevvt on I\/A%ﬂpreétb)t d@ﬂﬁ{ie Gdapabativery thﬁ%c&quaid@nmde@ysw{mél' méafc&(bpg 5%6(?9_ t r

ur oni c- bl o ni cr.of | ui di zed into a
gubm cron erfdlcﬂnm o%qorfxagle tP’iogéstef oa"ﬁg%%? %\Pﬁhﬁ Ofg{}‘ﬁreffeeﬁﬁ}’?q P 81°YE" enul si on,
and (c) R @nifid ac1dﬂjmvafety ﬁ&sacﬂﬁdﬁL(lﬁ%ﬁ)md:{ fah’ﬁing hgammhembe&lawhzhm :Vlrr) y
cont ai ni n cell wa

2% Z(V 0 bact |
conponent <Xt 5 5.4 0%, Ger HERE Lol ST PRy Fidst thane L)
trehal 0Se disuifi¢olikhge. (N[aDMo)'tlﬁﬁujthhﬁd%er-\fajrﬂmgsdgexhtem@I&orﬁ%}a)lyﬁﬁaﬁlﬁﬁé ably MPL +

CWE (Det oxT not I, erred vants.i s i n adjuvants,
such as St ar}’rd?%'ﬁd% &?%rs 0225@?‘5‘% W’ﬁ@ﬂgrgﬁgmacﬁmﬁ ‘?taﬁ‘géles gener at ed
t herefrom mdmeta&cidSG(NBnaOelmmom&hyI}wélamdxmg-lecnﬂqsﬂxeke&)d ang ckBEVATRI X.

O her adju te Fr eund., s Ad | nconpl et e
Freund' s A%I%Q Sca ?%)53 CF% Ter 'y l?\?’gn Gy Slu?f O(r:yﬁ"g% %yégz'mté?]gh

i nterl euki néfO(uICI@eld sofliumZaltand | L-12), rracrophage col ony stimulati ng factor
(1 S Cumor mect Sl B8 BTN 9 SR R BRI > e W
concur r ent capiierh(ios heidrologousdnaptivesk ernt;rwnumeltlhEePhdScanrhfmnnb@eamts | munogen and
20 uvant. caBR-AREKI9e A0 URRL! SAob LI a2RRaKAL. A1 bR 08, packaged
typi cal | y pfdbingewogsnidpeatidedan be pmhntwtthen@smmarowm é?medaltyhsr apeutic
applicatio e Vs I t he

packagi ng mt!n%%l ,,ITU}}{P{?%I %ﬁggqﬁ ngc{tlrduct |%%£0% eggp&(gg&go?ﬁ%?o&egu@% The choi ce
of an 3adj usxampleari dptbrtheddand € termép efidis pmmdQCScmhﬁecasteabmtudeyseork t¢ he'

i i ot 1 sn o PERE 1,0 £0hE A G LAL T RO Phele i for the
speci es beﬁungmmgeBrfatle@porasndgaiﬁxsqumnsogcrac p‘halldnhmledm thalcahryeraccept abl e adj
uvant is ?lg@at has been approved or is approvable for human

adm nistration by pertinent regulatory bodies. For exanple, Conplete
Freund' s adj uvant i Somotgesigiof thplinvefitom chmprgs adfdsibmprateingn waich aAN:lm 25 MPL

and 1 I ; i nol.e different vants can be
toed ot Blta TG0 B ap SRIEE Bttt o PR MR T M BRier 21 G
with Qs 231heNRl:m\Mell FesidGe Sflthe Aftnak o AP %taateaﬂnélxl\@hmhﬂg@sﬁdmebﬁhé\l so,

| nconpl et e, Freund. s adj uvant can be used Chan(F:] et .al Advanced Drug

Del i very FE¥PRRStesy A"Ffrﬁmlgé’éis"(c%@@“)?mt@ﬁ% e piAchiye mindusiegiapEhodishihal + h any of
alum Q5 2}nd R eMidpe HAfreddides AR AR ORI ddRE ABAb be BreLIEH Soffe the

invention are often adm ni stered as pharnaceuti cal
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conpositions conprising an active therapeutic agent, i.e.) and a variety of
ot her pharnmaceutically acceptabl e conponents. See Reninglon's
Pharnmacettlical Science (15th ed.) Mack Publishing Conpany) Easton,

Pennsyl vani a) 1980). The preferred form40 depends on the intended node
of adm ni stration and therapeutic application. The conpositions can al so

i ncl ude, depending on the fornul ati on desired, pharmaceuticall yacceptable,

non-toxic carriers.or diluents ich are defined as .vehicles nly used
ot or mut A BREREREnfheaphgs s Bt AP ER AR Rt o AT
admi ni st r afirked at thé1e-t&nhidsyeote or ot P lo€ 8 cafietyeplidd. The Nafehhigkl t he

Exampl es, of ,such diluents are

bi ol ogi cal _ acti vi f the combi nati on.
di sti 1 ed Gaasnt Ot Borpeiaied BF0 D SRR Pupalines B AR HGBR o
sol uti ons, edextAPEE. SOB 1T, A3, ang 1 Hagld &7 §x‘2'ﬂr'éfiex|9é?l- NI AR idn@s o e

phar maceuti cal conposition or formufation may al so include other carriers,
adj uvarit s, ABr Seronfusivn protevesrrohmerisgrhifierent N-teoninahsegwgatn pTAB intidemz dlos  and t he
like. 10 P C j ositi.on SQ.i ngl | arge, slowy

et abol | e AR Spl B aECRAR b S E7 B R s APt B fiedie Such 4

chi t osan, lptdrylbgmtsipeptilei ds, pol ygl ycolic acids and copol yners (such as

| atex functionali zeﬂgs%&%ﬂ.ose ™, arose, cellul gse, .and the |ike),

pol yneric am no aci 53OS RY BREHSE3 'fwgﬁegﬁﬁ‘a°F3§i’df‘é§§ pld§ates (such as

oi | dropl efefinigdl ehd mmbgoué\éﬁﬁéﬂgﬁﬁ@dd. YThe 6406 Carfe§ I NBlefmig@lRedrbdes 1 ON. 15 as
i mmunostinul atin agents_gl .e.), arﬁluvants). For parenteral adm nistration,
agent slbf ¢HE sarPe HEsdan With G- tsBningl disienst roas figon PHE spPRrisgdsages of a

sotution OfecHSERABLA. AhkdiiPu NARHARGSO! A Nl REAGRhbWAGERPL ab! ©

di luent with a pharrmaceutical carrier that can be a“steri Iquid such as
wat er oi | sip tgallinked to ghg/arenat addgionalt Mréarminal segohients ofiAP linytandeuxi | i ary

subst ances, such as i r X | sifyi ent.s,, surfactants, pH
buf feri ng subst ancegxg‘%l%laﬁﬁleegPfﬁlglogﬁl&%résf%f%g%ﬁ%g uf'er{n}:hgﬁ?)\ggll?q Bhs. O her
conponent sshown ptlawnm@cme bf thede fishmposteins cnsprae segnivosef af ljpktd tolteanms ani mal |

vegetapl e,, Or..S heti¢ origin,.f t ol bgan oil, and
m nerag oitf)gmfl n%{g?‘ge"ﬁ%?“é: a4 S)%éb(% & Qééﬁégg%%gpa&?gggmﬁf@cﬁﬁ% g%’f‘f/et hyl ene
gl lyc;)! ar efu;;io?pxeteﬂrgdoﬂnbﬂmis ﬁbbgﬁﬁlciits beAgilinmgbicﬂﬂt:ﬁwdpg%d‘sféscii&jd?ﬁl}sgl e t

sol uti ons. odi es, can be adm nistered i e 25 fqrmof a, depo

i nj ection B rfﬁ% e B‘?t%rBQF%fFiPSWC{%MrEI’meE%i nrﬁ‘éenfe&t?ﬁfls'gi"éﬂm? ‘ﬁe‘gi’fgh a nmanner
as to per nhé agenslasidmhingeation iSagely afsinghefuaed proid Wigh 80A B BdgmeflinRXENMPI ary
conposition g}gnpri ses nonocl onal antibody at 5 nghni, fornul ated in agueous
buf fer corfSPIFIEIRPEGRS SEMANIN Linfrstonfigiation. 4o SRy Rsteeds, hapgrstiéd to pH 6.0

}"’i th 5@36 ﬂMFhﬁ?&ﬂstioxﬁ&B@ﬂS iebie_@é’lﬁedad’y&hf)fogrﬁalﬁﬁd iﬁ&hicﬂk%{kﬁﬂ?ﬂe@i froiﬁxi ther as

i qui sol ytions or suspensions; soli orns_suitable for solution in,
or suspens]i'g'nbl’ie%,rabf}i ’&]’ﬁildijf}‘g%iwt}‘grsl’eﬁ’lgi’%‘fm?rSEeFﬁf'eg/?‘F‘bﬁ’Séﬁﬂ’ 4% be prepar ed.
The pr eparmiiltimer ek $cur Gatonpeota@ndilitked iretpreferrehemfiguth@dradfetrad loiap 860PES O
mcro partjcl C s.pol yl acti de, | yglycolide, or copolyner for
enhanced a‘&ﬁeﬁﬁg%@{b@gc@@mﬁ ogi’“?(?ﬁes‘éréfgg’éﬂﬁgve (see Langer, Science 249, 1527
( 1990) and Hanes, 7PelvREACGoMNisiGatidalis VIRSwh REMY,EWfere Bandhéd ktndkfurés &4997) . The

agents_ 41 of this.,invention can be adm nistered in the formof a depot
i nj ect?oon FEPAUCEPaiRuapRG peptidt piathenim AL PPl dis Mhéermyrhindaidecrhpin agiRas °4 manner
as to perMydind Fepehdihg@dn e LA ItInRs 1RIRAS RcStborhRe iR the WeuERNGrLadi ent .
Addi tional formulations suitable for other nodes of adm nistration include
5 oral, i rflPupthdabranghdthe gesybiingr yruperenitilhiresa, meliipls o temrinies In Ahig
t ransder maka@pIe] fobBiliEMHaS- N termini have been produced on the branched lysine-containing

core. Such multiplicity greatly enhances the responsiveness of cognate B cells.
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For suppositories, binders and carriers include, for exanple, polyalkylene
glycols or triglycerides; such suppositories can be forned from m xtures
containing the active ingredient in the range of 0.5%to 10% preferably 1
% 2% Oral fornulations include excipients, such as pharnaceutical grades
of mannitol, |actose, starch, magnesium 10 stearate, sodi um sacchari ne,
cel l ul ose, and magnesi um car bonate. These conpositions take the form of

sol utions) suspensions, tablets, pills, capsules, sustained rel ease
fornul ati ons, or powders and contain 10% 95% of active ingredient,
preferabl§q2@9@¥eﬁ@ Topi cal application can result in transdermal or

i ntrader mal del i verkfG ical admnistration can be facilitated by

co- adni ni B¢Rtide on of the agent with cholera 15 toxin or detoxified
derivabives or subunits ther®bdf or other sinmilar bacterial toxins (See

G enn et Bmﬁmehbquje 3947 851 (1998)). Co-adm nistration can be achi eved by
usi ng the conponents@s a m xture or.- as |inked nol ecul es obtai ned by

chem cal @bmkbrrﬁﬁing or expression as a fusion protein.. Aternatively,
transdermal delivery can be achi eved using a skin path or 20 using
transfierosones (Paul et al., Ear. J. ‘Immunol. 25) 3521-24 (1995); Cevc et
al ., Bioc | N ) - . Met hods of Di agnosi s
The inven?ﬁ%agsg%@@hdzge@eﬂsﬁ%%?%o gh%ﬁ%%%gﬁ%%uﬁ?%)é response agai nst 25
A~3 pepti de i NnDAEPRIDEMIKANSKEEELTRL f rom or susceptible to Al zheiner's

di sease. The nethods are particularly useful for nonitoring a course of
treatnent being admnistered to a patient. The nethods can be used to

moni t or baNDOS e¢Apple VT kenistesi®4Tt963in & WMriRimeafigwatpadii ent s and prophyl actic

bot h At v | nRR SLTepl ey EPER A or oduced i n T esponse 30 to

adm ni stration of imunogen) and passive i mrunization (e.g., neasuring

entai | der i iap L6 e gt D S Rt P RRARAN 200, o

bef ore admi ni sbaeirRgpEy KESBEETOf TRIUNNETVEFALROPKESASHLE hi s witha val ue for
the i nmune response after treatnent. A significant increase (i.e., greater
than the typical 5 nmargin of experinental error in repeat nmeasurenents of
the SaiEe SARists: (B BLARSEMAS MR AMIRRALRLALIARS om he oan of such
measurenments) 1n value of the 1 nmune response signals a positive treatnent
outcone (i.e., EFREDSGONAKANSKEAGIDIRL of t he agent has achi eved or augnented
an i mmune response). If the value for immune response does not change
significantly, or decreases, a negative treatnent outcone is indicated. In
general , LpaldeGMbSd WSS 005, NG (ANini1kedricBhfifPitiord: Of treatnent with an

i nmunogeni ¢ agent are expected to show an increase in inmune response wth
successi veANsSag 5 1-Rhpeplided WEKHYBANT YKARPIERESHA pl at eau. Admi ni stration of
agent is generally continued while the imune response is increasing.

At t ai APentARI0SHREARI-Ar d4RFPILS) a RAERBE RRATRIDRAE FRRBP AL ePRd of
treatnment can be discontinued or reduced in dosage or frequency. 15 In

ot her nethods, a control value (i.e., a nean and standard devi ation) of

i mune r espons ©thes exhotpdasrof fusidnprateins (romunegenip spitppaef Hh boldsd)iipdydey t he

i ndi vi dual s in the genty,olwpPRULKALDARMEHS. IAKFIIESBIARID! OF L1 eat nent.
Measured val ues of 1 mune response Inh a patient after admnistering a

t her apeuti ¢ agent aPAEFR#D-AEKX&RAWTMKANA he

30 DAEFRHD-ISQAVHAAHAEINEAGR
FRHDSGY-ISQAVHAAHAEINEAGR
EFRHDSG-ISQAVHAAHAEINEAGR
PKYVKQNTLKLAT-DAEFRHD-DAEFRH D-DAEFRHD
DAEFRHD-PKYVKQNTLKLAT-DAEFRHD

35 DAEFRHD-DAEFRHD-DAEFRHD-PKYVKQNTLKLAT
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- control value. A significant increase relative to the control val ue
(e.g., greater than one 20 standard deviation fromthe nmean) signals a
positive treatnent outconme. A lack of significant increase or a decrease
signals a negative treatnent outcone. Adm nistration of agent is generally
continued while the i mune response is increasing relative to the control
val ue. As before, attainnent of a plateau relative to control values in an
i ndi cator that the administration of treatnent can be discontinued or-

reduced in dosage oPARSRHR-BAFIRHDPKYOMHNTEELAdds, a control val ue of

i mune response (e. pAEFRHB-2R YARONTEOCAT SriauikaiERAss VAN det ermined from a
control popul ation of individuals who e undergone treatnent with a

h
t her apeuti c agent aﬂal%8§§]%%§w§ﬁ%\$§‘@s‘lﬁ% SAPBLERARFRHD esponse to

treatment. Measur edDKE'FR@ﬁ)-@E\EF’HHW-@MﬁQ&@D&?YiI@WSm@?EE- are 30 conpar ed
with the control value. If the neasured |l evel in agﬁatient i S not

signifidcantly different (e.g.) nore tHBNONSEYERYBKYSASHLELi on) fromthe
control val ue, treapERrRIANDYRRANSRERNTENEENNFTYSFRA R \BMelsAdlE: patient is

significantly below the control value, continued admnistration of agent is
warranted. |f the |BOEFRED-QNEKANSKEITEECENSFS VISENGR RIS | 43

val ue, then a change in treatnent regi ne, for exanple, Wﬁfmﬁ)di fferent
adj uvant may be indicated. In other nethods, a patient 0 I's not presently
recei vi ng treat ment DARERHPEQYIHARS GO TELpoeveolsbxaahsel obsineatnent i s
moni tor,ed for i mune response to 5 determ ne whether a resunption of °
treatnent is required. The neasured val ue of imune response in the patient
can be conpared wi tpepidaral ue of irmmune response previously achieved in the
patient after a previous CO“LZSQG%%EJ eatnent. A significant decrease
relative to the previ ous—easure . (i.e., greater than a typical margin
of error in repeat peptadaurenents of the same sanple) is an indication that

treatnment can be r W‘. i | ue asured .in a patient
can be conpared wi fﬁﬂa cXrﬁ@%ﬁl@Aﬁ%‘gkbnﬁﬁE%{}ggséﬁlﬁ%Hlafgsgmhper\%eg‘tlpon)

det er niSnedMAR-4zxopfegurdtian) on of patients after undergoing a course of
treatnent. Alternaty e, val i tient can be conpared
with a control val u’rehei%%l%%g{)%’ﬁg%?%%%{%? ‘%‘?8}5 ?F@%‘?’i@!’@ef arngbaetué patients
who r enmi forf geegatofg imynpogenstodk uskidde ggeration ofxopitibdits agmisstfp folveseapeut i cal |y

treated p‘atasiS-gavrelt,g1 V\:L‘lig tsho 15 arﬁeIA@r at}éon Oflgﬁci ?Fase characteristics. In
all of th&8BEAYESIAA0g; gﬁricfxfl’@%ﬁ’t & LRSS FRASEET £ cont rol | evel
(i.e., noréminddledoalaiotitirg astemi ia theddducGorddt mdhdtieml artitbliad totApeat nent

shoul d _be resunmed in a patient. The tissue sanple for analysis is typically |

bl ood, 0pI asma, serum nucous or cerebrospinal fluid fromthe patient. The
sanple is analyzed 4 or iNudleRAdidPncofling TheBpeufi®ipénty esponse to any form of

A(3 peptide, typically A342. The .inmune.response can he determned fromthe
bresence of . e g, HRIREPISCSGER AR ol ROTO SR e dBIRS B nd to A-3
peptide. &ikSAtraRdPdsclet adled eddinOsegmbitDOrA B pep%pE ahd frign@tsAhededdl €
described i.n the Exanples section. Mthaods of detecting reactive T-cells

have been OHEERSPHEHMHHGE®S (S artibodies Mdthgircomponsnt shsns used fRLRISSIVE he | mmrune

response ismdfkRIoR] SeMH fsleiddeias &h@BDNIoAINAS Adicleft46id sBgndiescri bed in
Section Il above, In such nethods, a tissue sanple froma patient being

tested i s ROANERR EymyRosrn LGy ligksd dseTepwlaior Jementsy $i7h &5 PPIAPPICRDUSE) and

phagocyt i end@lihsceld BRL 41D dxGreESGEITHIN SN A SehSQaIHAR ins‘eh@eart&rga 0fs dehe anyl oi d
deposit is then nonitored. The existence and extent of clearing response

provi des MThdioz grErop tepd cels: a1 i dedrablndoriivdpationst s pmpRdi es ef fecti ve
to clear Asgorst prdiotdriaf® bihas@PBkBefd 8RR heAY chain immunoglobulin

30  genes or the CMV major intermediate early promoter and enhancer are suitable to direct
expression: The linked regulatory elements and coding sequences are often cloned into a
vector. For administration of double-chain antibodies, the two chains can be cloned in the

same or separate vectors.
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30 under test. 44 r 2. Passive Inmmunization In general, the procedures
for nonitoring passive immnization are simlar to those for nonitoring
active immuni zati on descri bed above. However, the antibody profile

fol |l ow ng passive inmunization typically shows an i medi ate peak in

anti body concentration followed by an exponential decay. Wthout a further
dosage, the decay approaches pretreatnment |levels within a period of days to
nont hs dependi ng on th life of the ant] m ni stered. For exanple
the half life of sﬁ‘rf’é‘"}%ﬁh%ﬁ”r h‘feFlS’ééﬁsée@slaécW’WQF%@VWPV’%SH 9% In some
et hods) @eéoagetwﬁe aﬁamn@rmmom G&Mel tmdaloﬁg 1%23109@19-9%, aehdveal 10 is
made before adm ni strati on, ond neasur ement made soon thereafter to

det er m neveacioss (eeaksaRet Bt IV€\9éI67 %?ﬁ&i(]cﬂ?é))o"}de?ﬁ)‘f‘sé°‘¥ﬁ?dc‘fi@ls VERRY&ur enent s are
nmade at 'ﬁ&eeﬁ alzhod @ aNRNELD MACLBY 1867 @mgm ve@yE liem thihgx thdigy | evel  of

ant i body decliped to baseline or a predeterm ned percentage of the peak
| ess baselnflyging acginia vigsandihoayian nfwaumfdw% qutqrafrplaﬁhfoaflplé YY¥ t her dosage

of anti b0€éﬁu§ silcladmsue%ﬁwe%@mﬂ sanaagrﬁnm@rﬁm&smmaﬂﬁs@r(sel& £ L@@o@m?

measur ed vel s | ess back %roun are conpared with reference |eve

pr evi ousl § alet &ak AR A0%-61 AN pnezuglap eaidng ecerhaliiopny (sse Ve or

t her apeut5 643 57%?5dmﬂﬁbd5ﬁﬁis&esdcﬁ am&%ulap%mﬁmsswmls fse& ‘WED 9@?«%@5)%53 anti body
| evel is Si gnl ficantl ess than a reference | evel \g tI ess than the
ﬁﬁ@i'ﬂ go ¢

mean m nukePBleEa¥irys Eb%vﬁawr@ﬁfem Tlteﬁ@yréewréﬁc(é”ﬁéﬂ #l-p¥Pul ati on of

pati eg s fpMrbd bidiab BORabdsR! MM ABHIRAL ST RBDOB2O(1999)). addi tional 20
dosage of antibody is indicat ed. 3. Diagnostic Kits The |nvent| on further

provi des di agnost i N4 engodipg aniErpEIoRsh g7 2 Wt caHBiag the spaeIsee descr i bed

above. Tylﬂﬁcﬁ%lch }ﬁ’to Fﬁ%@&n&' @%ltmﬁﬁﬁﬁrﬁ@el%@ﬂﬁalégg% d%&n%&ﬁw Bgcally binds to
anti bodi es | ude a1l abel. For "detection of

ant i bodi e§29%03,§(%264tﬂ§ 5%@@333@@ ?»953 3:%?] I(ectoss s N4 pRroding pabel | ed

anti-idi Oﬁmr@gémrahb}@db@@sorﬁmm%@ra@s@&lh@@whpm&ma@darﬁ&s kRgpiagant can be
supplied prebound to a salid phase, such as'tq the wel I's of a mcrotiter

di sh. 1k t whigh ingludg/palymgsthy) rr&s*welaal%e polwasrs ARl plstidesgd aplydeqtinesp for use of

the kit. él'gz&,hh@SF%gé 8g., my;ealgts‘g Ingickiencap qnegeh. or ot her correspondence
reginme 30 corre atlng evel s of neasured | abe th | eyvels of antibodies to

A~i . The term | abelepthranseyestoprr 2aked Pl ‘f‘tcé’hbeo‘?'ew?"’é%Wd'é‘é? Yaterial that is

attached idiniotatioh ttﬁernvm&e]da&@@mamylﬂ@ugbylsﬁs@iw adiyinfsirsnqelgj Ng its
| e, the rm | abel i ng

SIS IO e CCM A
instragt i iﬁﬁ&crar@dldifﬁhx&i) oiiofiesl a E@scaabﬁ @8ac. §0U96I399 348)s86ch »g&ox\é@hrl : as \livr It ti Pgr
por T or m b SRS ARG G B B £ R LAY PR Oh AT B SO body bi nl ng
to an epiidpsisteied Asihg a gdne iz, ad¥eYXiko WHrEihd@mbes&pldrUH&e DN]éOenth@ @rably, the
anti body ljmsmtlm%lgoeenllls gr%imgnate osn?oct Q guar@{:c OF chrolsQo%lc m?igﬁ)eads The
microprojectiles are accelerated with a shock wave or expanding helium gas, and
25  penetrate tissues to a depth of several cell layers. For example, The Accel™ Gene
Delivery Device manufactured by Agacetus, Inc. Middleton WI is suitable. Alternatively,
naked DNA can pass through skin into the blood stream simply by spotting the DNA onto
skin with chemical or mechanical irritation (see WO 95/05853).
In a further variation, vectors encoding immunogens can be delivered to
30 cells ex vivo, such as cells explanted from an individual patient (e.g., lymphocytes, bone
marrow aspirates, tissue biopsy) or universal donor hematopoietic stem cells, followed by
reimplantation of the cells into a patient, usually after selection for cells which have

incorporated the vector.
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is included in the kit. Preferably, the kit is labelled with instructions
for performng an in vivo imging assay. VIl. In Vivo Imaging 10 The

i nvention provides nmethods of in vivo imging anyloid deposits in a
patient. Such nethods are useful to diagnose or confirmdi agnosis of

Al zhei ner' s di sease, or susceptibility thereto. For exanple, the nethods
can be used on a patient presenting with synptons of denmentia. If the

pati ent has abnornal arryl oid deposits, then the patient is likely suffering
from Al zheilleBorgening Antibodiey fos Claaripgoflelivitin al so be 15 used on asynptomatic
patients. Presence %ﬁh%ﬁ@@#o@@&c}ﬁétﬁo%s of sc%“inﬁ'aﬁi ahtmtlfﬁ}rgéwny
susceptibility to future synptomatic disease. The methods are afso usef ul
for noni t orcleagngRsaadeld gerpgit esuly Gfhcnmisen of @émgcbblfﬂ@gw@a@mfm | n patients
who have b%mwhgyaimyﬁmams%sa%moﬂcab@ IR InsCandini &R Beposil)g MEL hOdS
wor k by administering. a rea?ent such as ant’i body, that bi r?ds 20 to A3 to
t he pat |5entt153@ﬁ§nﬁlﬁﬁﬁmfétf@éto ﬁgat{ewxgmg@lﬁhenaprseksepqe qﬁa%axb@alnraodepr ef erred
ant i bodi es ﬁa?ac@nigt@ (W=Ta)s h Il I'ength
APP pol ypept}qg%c ldg dd amoggggghﬁeﬁfw e%%g %Qqaﬁg)ﬁ%rﬁlgé% no acids
1- 10 are pdictréceptonsgh apme¢reglraé¢lls,land§19netlhvéy hodis test in@ magditinbiodjtrdoi nds t o an
epi tope w tHhi 1,610 n h S cal bi nd

wi t hout i nglli}(k:?%%@%&scﬁgg agﬁote%gﬁn%aﬂfcuf\lgrﬁar ?geglgbr%é%d(:?%dgg? E?%éfgrr;ﬂe hods, the
ant i body bilndis sbwe methegs, thepemppriehis arezninhinedon 8l mickostopsf slide-to fRulithte ant i bodi es
typi calylay r e clearing
responslg c?ﬁms‘% vm@ﬂgﬁ%qﬁg’rﬁﬁggﬁﬁsbﬁggﬂ P ?%g&r‘r%r??gépe ackin ﬁzﬁg rfah%] | ength
const ant r égytheiwells efhmigeotiteaidish. Imumﬂnﬁtm@ﬁwtctnhe!amwm@qm@l@@c can serve
as both a tread A5k SOET i es binding
to epitopes Cter me@ﬁ%e‘i‘e?&%@?%ﬁ:]‘ls %1%%85&%052\%@%% %\l:cef}tc’fillf ng\?vpétds?pgétjr ong signal
as anti bodiE2dSAhdetelitiog of ABem beape;s Rmf’t:dablm,amadufeseaiurﬂx@c;mptsmdﬂ@ﬂjhy because
the C-term_pa es,.are . pacce sible in Accordi ngly,
such ant 1 baapey LrafPEuifie RFERRS it ongh R sBhire HER N ding 4150

adm ni dtser cbelfobeythc ra:acrtwndfiaﬂpmcaedndemtdldmox mbna t¢shealtmzsaﬂynngtht heectppat Teat , or
directly i b racyani.al rillan a hol e

t hr ough thgFl 65'8% Ql%ke%t@fg%ﬁs &g forexa% ?’38%%"%&1’;3%?&89%“" 8 ranges
as for trea@tﬂrmrcvthcrrmrﬂmdmtoirgapylmalplayuest Wbe arelagdz,nmsedﬁorlsabﬁlglmyoraiayhough in
some met hogxgtibet sa%e%r !lhrer:ar t¥bod %genIe tV\A %)r claarnI mc{]\Xt f C)rreduc‘?’lon re]alfli bel | ed and
a secondary &1 in ent 'is o) a & Th en The

choi ce of Ibadsbie djmngmhemiom bfehermmde;d dépodmﬂ!eélmtmhatﬁihrranekraimhar teat -

fl uoresgen i I ramagnetic

| abel S§I%S tgﬁél ?‘Qﬁ“ 21<f§n/§tyt %‘?rc% a?italtb 1es?x§ﬁ¥(§lgtl%§§s§mﬁ“§ﬂ%ve Oﬁférgﬁ%gnt ervention.
Radi oact i vélmmrsamhqlawlob@gdmﬁm@d usi ng PET or SPELT 10 Diagnosis is
performed by conpari abel | ed | oci
to correspondi ng ba'&gdlll gs\%ll uagsanbslﬁhlég%t%qgr/c%{arlng%(g%%{égs%gg& %epr esent the
mean | evel slemmgapﬂgrmptpbabﬁ hielogital emtifies cBtwaskay nati kd wedilosleteBadmribg ne val ues can
al so repre I For
exanpl e, bg‘ggﬁt?’ Bé\a%x@\t/g'lllglt%alsye %g kﬁ‘g%h% C?rlleeﬂteda |T§B ‘ga@gpﬁ gﬁﬁééo&P émley begi nni ng
tr eat meht hasrdmeeels U lnuhanak gremalt disrssaThebiotbBicalomtityr et baiptdvidethas base | i ne

val s, A Q56 SE WAL S B T SR R RO S LS

preferably unfixed to allow ready access to components of the tissue sample and to avoid

perturbing the conformation of the components incidental to fixing. Examples of tissue
samples that can be tested in this assay include cancerous tissue, precancerous tissue,

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

scar tissue. Examples of isolated biological entities that can be used include AB, viral
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20 . These exanpl es describe adm nistration of A(342 peptide to transgenic
m ce overexpressing APP with a nutation at position 717 {APP>v, ., F) that
predi sposes themto devel op Al zhei ner's-|i ke neuropat hol ogy. Production and
characteristics of these mce (PDAPP mce) is described in Ganes et al.,
Nat ure, supra. .These animals, in their heterozygote form begin to deposit
A(i at six nonths of age forward. By fifteen nonths 25 of age they exhibit
| evel s of Al 3 deposition equivalent to that seen in Al zhei ner's disease.
PDAPP mi c eantigane o1 vijusest edbtengyvamgantiggastof dtha( Balmogérig griegapeismi( ®awy or
phosphat e bhuffer Jne. - A(3 h n. bhec of its
b1ty 8 ag R ol cHEl SR Bl o BRSO nBRERRRS) e s 1
Sour ce of ridogdbinkht axpsessripiRRhémicdrspatbesiscarheargadtieer meaws. Welregisswgrsekaple pr di vi ded

into the f.0l A s ) 4 i.0j W £ h re ed A~i 42
(one died ’?Orllit?dr%éﬂgglg %@Hl@ S &g‘mﬁcgglt?lg’h%gcr %‘%g{ %gn% %‘hre%%%’ %g}?‘%\i‘gnt or PBS,
and 10 Sunimdnecytecbr eoerbglid! sellsFindean mnigt®dyver e test¢deio aeakdinint. lpeptbodes deri ved
fromthe s e i r i n. (SAP). Preparati on of

I m‘runogenscggg‘ib&gcgtg?g? ?‘gﬁ%?)gg%é%ég“?%g‘é 8dt%‘§() §EP : at"\?/l\%enésﬁoﬁa{g%r é’lvr‘étﬂbef A(142 (US
Pepti des lentity [rothe kottdsiti2foryehs obiests ofovestl whethé€r.tBe biblogiaslentitgiidd nade up to 1
m by addi_ng .0. 10. X . .This was vartexed.and allo to i ncubate
over ni ght vé‘g”@fs}yté%ﬁ?cyﬁftgﬁﬁﬁglﬁaftf%eBhgslfaﬁé’ "‘E@S’i%hd‘gg%%&sﬁ%fgg’tq% Any unused
A~3 was staatiedyasd Bioldgical entiphsdmetiads pithee assatiate®fhtigen)nire borftdredresht
injectjon. 10 3. Preparation.of Injectiaons For each dnjegti.on, |00 ug of
aggr egst ecfaﬁjit%‘%zbffﬁ’e%%%‘“ﬁé’?e%%%%&@&e ?P?ﬁngﬁt’%%%w(ﬁowrl‘t&e Freund' s
adj uvant (aG#A) the msseciftedaitigem ififresentf re4Ahingy in@rathglionisfthan mbsitdréd; A

i muni zatiop),.fal l,owed by a boost. of .t he same anount,.of, 15 i nogen in

| ncompi ot bt ® iter o ree® ar 3 eeE B AN sereH s does i n 1 FA
wer e gi venhahedionirhlioates fcantiaddg hasihdesin saqgoen bgainsihn aatifeh emBornver e done at
nmonthly intervals. in.500 p.1 of. PHS lnjections.were delivesed

"ot r aper i o ol Buactindise MR eRT FRTEIEIR P e BefRelhul e and
mce were ldhjected with a 1:1 mx of PBS/ Adjuvant at 400 pl per nouse, or
500 pl of PBS per nouse. SAP 20 injections |ikew se foll owed the sane
schedul e using a dose of 100 pg per injection. 4. Titration of Muse

Bl eeds, Tissue Preparation and | munohi stochem stry The above nethods are

descri bed 1nf r 8,y GRORR A ARHEFb A ARV hods.

. Patients amenable to treatment include individuals at risk of disease but
20  not showing symptoms, as well as patients presently showing symptoms. In the case of
Alzheimer's disease, virtually anyone is at risk of suffering from Alzheimer's disease if he
or she lives long enough. Therefore, the present methods can be administered
prophylactically to the general population without the need for any assessment of the risk
of the subject patient. The present methods are especially useful for individuals who do
25  have a known genetic risk of Alzheimer's disease. Such individuals include those having
relatives who have experienced this disease, and those whose risk is determined by
analysis of genetic or biochemical markers. Genetic markers of risk toward Alzheimer's
disease include mutations in the APP gene, particularly mutations at position 717 and
“positions 670 and 671 referred to as the Hardy and Swedish mutations respectively (see
30  Hardy, TINS, supra). | Other markers of risk are mutations in the presenilin genes, PS1
and PS2, and ApoE4, family history of AD, hypercholesterolemia or atherosclerosis.
Individuals presently suffering from Alzheimer's disease can be recognized from
characteristic dementia, as well as the presence of risk factors described above. In

~addition, a number of diagnostic tests are available for identifying individuals who have

35



25 B. RESULTS PDAPP mice were injected with either aggregated A(342
(aggregated A(342), SAP peptides, or phosphate buffered saline. A group of
PDAPP mice were also left as uninfected, positive controls. The titers of
the mce to aggregated A342 were 30 nonitored every other nmonth fromthe
fourth boost until the mce were one year of age. Mce were sacrificed at
13 nonths. At all tinme points exam ned, eight of the nine aggregated A(342
m ce devel oped a high antibody titer) whi ch renai ned hi gh t hroughout the
series of ADj Ehtsedmﬂ;ud@lmdaamngm efICSF tanland ABA2 BOES) Elevated tak #tdh nouse had a

SAPP- | ) ecleireT A0 Pt p ey E L prer RGO A S M6 00 8% PP < i mrunogen

wi th only Al8éiReledissssan ake Bediapsdd by ADRDAritd s @BGskaddatied ni ce were
titered agal nst agqregat ed A(342 at six, ten and twelve nonths. At a 1/100

dilution th ©8 when titered agai nst aggregated A[342, only exceeded
4 timess background aﬁa@ﬂ@tdﬁ@hapﬁmn&meaehaﬁm&gi»ndta@yage@eg, 10226, 30han 4

ti mes background at all tinme points %T 12 l a{e0|§15§&9esponse
was negl i gPBtaly dioverEsibismomscrsiieb caéf?‘f tppg é‘rp§t17“é§e§ R4 Seven
out of theommef‘réﬂuﬁ@mt'tyibld‘afl?erﬂﬂﬁrxﬁgﬁﬁle%sﬁfg&bvé&aﬁd%ﬁ&bﬁﬁingrhuﬂmb:adarno 10

. detectable anyloid in their brains rain tissue frommce in
the SAP anbe PB‘S‘W&”&%?&F‘W@& ‘?ﬁ&ﬁ‘é"raf?ag[n%ﬁ}ﬁ %"ifﬂd?BB’?ﬁ‘é’ % t he :

hi ppocaﬁpuﬁleraiéuae'%};ém?ég 'Algs f)é})%dé)rcﬁl@xttﬂhe AR eheGEPOREE TIR, LWokteLRSageThe pattern
of deposition was simlar that of untreated controls) with

char acfi@ri indjcetefl. nlikih@/@ﬁ‘é?ﬁpoéﬁﬁl%l@%%ﬂﬁo@ﬁB?%Isoﬁ%am%”lﬁﬁ%‘ b5gint he out er
ol ecul ar méﬁ%llgbytd&ﬁmme?ﬂg%%@ihtlcqgmt% fhe TS or HORIyIRESE.r om t he A(3

1-42-injecte group had greatly reduced anyloid bur den, confined to
the hi ppocanpus. An isolated plaque was identified in anot her A(3

1-42-treat gd nOpgeATIERAIRE@MBE | mage anal yses ofthe anyloid burden in the
hi ppocanpus verified the dramatic reduction achi eved . in the

A~342( AN1792) - t r eat daPrihyledtis apmicgtions)pharppaseytisgf; compositione &1 Brdicamsniny | oi d

bur den ;§or aztei}@mmrgﬁglé%aﬁ&rt &5%ptibRNE of Bihei&: 22 BsioH ARALIBd: €@rdateah group
(2.65% were significantly greater than for those i mmuni zeﬂémﬁth AN 1792

(0.00% p=6n aoesy suffigient ¢melinigate of reducdls gk, lgssFibe F‘E)VF“EY heF 4§ i muni zed

with SAP p%@&ét@?ﬁaeG@@PE’)mM@eﬁng%lZé%émBr fistdl gﬁo&ﬁﬂdﬁi)r beramotahgy mptdnisedt ed,
control mce contai ned nunerous _ A-i | oi

e?H’Z'ItS vi sual i, zeéj W|th
A~i - speci f the %?FGC‘F%‘?&'IPII%%‘I‘P?%GW‘WHQB‘P cppiological e PRTYRSS RETFBHRS dUgoe e | I as
in the ret yERRpRRHAIS 1eQlidet: [Hihéra gdnaap@ﬁam& lcempogifions By medichnde@@osi ti on was

| d with SAPP ddi t
hase: PAI i OF SEHS PRGBS AreHU P Be FF e 4GP GNRht of

vul ner abl eaﬁm@bﬁt@ﬁﬂﬁeﬂaﬁt t@f:urtahﬁ!athém ﬁarﬁélmegxaﬂhh yymsens ofmheAseaguch as t he
out er nol ecul ar

;) s/ oca %ent atenag rus aI I‘3 agree of
these groufdoch e”PFFé B’rs‘zQ 98ic angeE b n‘@&l‘“ g8 Ra.o %65?“%%" Fanediales “devoi d
of neuriti %atﬁ@loﬂbﬁ%ﬁ@@tﬁp@ﬁh d@\l’eﬁ)ﬁrr)éﬂt 6fahd disedses Uﬁhdﬂ@dethcﬁds%ﬁdﬂﬁstmme with the
human APP anti body 8E5. All of brains f.rom t?{ﬁ Q{#‘ tﬂ'}a o"tlg)e%
( SAP-i nj ecPéﬁﬁenbgéu%?ﬁ 8" RSP YRE OB LY MR i e pl aques
typi calzs50f deviidpedtieeacRBARPARhifer’ Fpattivhigly. Anumboert adéquate ty adcomplph agues were
present in t}?eg%etrlrcﬁzuosr%rotp[lﬁaa{cttg(?rcgymtegt 1'sb\glcfjhzg gﬁ a t%grgpea\lucallr)llgoreprgplhlylﬁct:t?cgllyq

effective dose. In both prophylactic and therapeutic regimes, agents are usually

administered in several dosages until a sufficient immune response has been achieved.

Typically, the immune response is monitored and repeated dosages are given if the

30 immune response starts to wane.
Effective doses of the compositions of the present invention, for the
treatment of the above described conditions vary depending upon many different factors,

including means of administration, target site, physiological state of the patient, whether
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49 dystrophic neurites was found in a second nouse treated with AN1792.

| mrage anal yses of the hippocanpus, and shown in Fig. 3, denonstrated the
virtual elimnation of dystrophic neurites in AN1792-treated m ce (nedi an
0.00% conpared to the PBS recipients (nmedian 0.28% p = 0.0005). 5
Astrocytosis characteristic of plaque-associated inflammati on was al so
absent in the brains of the A31-42 injected group. The brains fromthe mce

in the other gr.oyps_ contained gbundant,. and cl.ust.ere AP- posi tive

hot r ooyt es eGP FR of a im  ABE Hies Bl G RLEES A5 e R Yspimey

GFAP- r eact dsipspliylietc weth&agentid) t@ualiy, ahey@demiid Ahubdndfut sashomén ineminakal | ze t he
A~3 deposits. The GFAP-positive astrocyte re associate 0 .w A3

O aquen_: n et sR R G ae b AT BB RR R S e as
found in theofinsigefaegaitdffiacy’\(Thk-adiduht Fahetnsgeq ependld drewisthiet sdjlivant

pl ague- assqci.ated.qgl i osi s identified in. ope se tr ed wi.th AN1792,
mge. aal JLHO SR her Seiaes g Sl B BRA R ok b U Ry b e ¢ hat
the reduct iagfduhtdf as iniReikasfoSadi@bisGatbRisbin6@iids vatiéd Fréin 1BdD a8 pdPatient of | . 56%
for those 15 treated with AN 1792 versus nedi an val ues greater than 6% for

groups i mmaAd mets wrkally fronpS-5@itg pps dnjeqtipr feshumpar pdmpinishatios=@cosippylbEei dence
froma sub Al - 42- - D) ' i gl .

pl aque- assglg héf‘je"ég mcé\ﬁg pl%ﬁﬁ%‘?&ﬁ%@%?\/iﬁ? é}gﬁgga%gg'slg%d’ ?ﬁbfﬂég%'%lf usﬂ i nj ected
m ce, consifeteactt humanhnjt@iok. Blic mass AFBamwlogtredsa depbmiswntiermyass egipofise. 20 ~
Sect ong Of L 1Go IS8 AU QLS. e Aloath b SAGHET oMl e R SRR F1 © Wi th 2
nonocl onal "an |%qgly glp ciwtll c@%‘?ﬁ&g% °a ce? OsUrtace proat ern, MAC- 1 (CDI
Ib) is an iTypieghi h07 @0l micrembles ofimdesgenicepiiepearheed fadiieogramidfh CD18. The
CD1 | b/ CD1 Xerd Sei DF. : . rophils and
natural ki PPORf, TheyRhE e Rlechlh TG BT ARGRAN BRER N EALER T (3, |
type in theedrtaioncd addcadeelOp anpgiven ddyshasgldosag? 6f immendgomis givai,itllr  phenot ypi ¢
nmor phol ogy -1, react [ons.. R i.ate -1 | abeling
nes | oner” s et Thuer M 3o RN P ARG oes; B SEE PRSI SIS L e "B
cont r ol15gr ap admintstanel, Mgl gt tlmha0ugibafidnt htbushalBkeredter AtanAQG ngpakisped

i nfl ammat or, ons

reactive né%*hrﬁg e“?ﬁghaﬁ\(’)ﬁg |’ég'(%\lfghg§’|§“9f}lﬁg’{]s%§l %I%gl"ﬁéurﬁ%%toﬁlgﬁﬁﬁﬁ bggfji nj ect ed
m ce indi cabestdrdtctions M im@Xitéredrs sych dstotweek amath £15. dAn@Ser s doaslsts Bf t hei r
RN R T T AT R
sanme | ack oeégipeatdmdilegy ingticoeveryaivomamthsdndifeniermatively, Hdosteehjeetions A31- 42
B L
neuronal and i nf | anmilr pasyivel egemdzadivn with eh artipedy, thdresage ranges from about
0.0001 to 100 mg/kg, and more usually 0.01 to 5 mg/kg, of the host body weight. For
example dosages can be 1 mg/kg body weight or 10 mg/kg body weight or within the
range of 1-10 mg/kg. An exemplary treatment regime entails administration once per
25  every two weeks or once a month or once every 3 to 6 months. In some methods, two or
more monoclonal antibodies with different binding specificities are administered
simultaneously, in which case the dosage of each antibody administered falls within the
ranges indicated. Antibody is usually administered on multiple occasions. Intervals
between single dosages can be weekly, monthly or yearly. Intervals can also be irregular
30 asindicated by measuring blood levels of antibody to AP in the patient. In some
methods, dosage is adjusted to achieve a plasma antibody concentration of 1-1000 ug/mt
and in some methods 25 — 300 ug/ml. Alternatively, antibody can be administered as a

sustained release formulation, in which case less frequent administration is required.
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5 adm nistration of A~i peptide can have both pr eventative and ther apeutic

benefit in prevention of AD. |1. DOSE RESPONSE STUDY G oups of five-week
old, female Swi ss Webster mice (N=6 per group) 10 were i muni zed with 300)
100, 33, | |-, 3.7, 1.2, 0.4, or 0.13 ug of A(3 forrmulated in CFA/ I FA

adm ni stered intraperitoneally. Three doses were given at biweekly
intervals followed by a fourth dose one nonth |ater. The fi rst dose was

enul sified with CFA and the, renni ni ng |SI h | FA.
Ani nmal s wBPESHRfrauncy YoTy dl"B?"ldB‘&Oﬁéheéﬁgﬁ Pr% g’f’ ’;ﬁ‘ z“after t he
second dOgﬁxefa%u%aﬁﬂibsmemhowfth@mhgem&w1£ﬂ: tfellcwed b9 hﬁ:ﬁ\b.tﬂ'ﬁéd:‘anhlﬁbd&s,subs et of
three groups) .those immuni zed with or 30Q ug of aptigen, were

addi t i onaFhigerq ‘Eﬂ'ba‘ilesaﬁ‘iﬂ%@f“ﬁﬁwb?%‘ﬁt ﬁﬁ?d?sﬁg%‘?‘\%ﬁe USMGY ©% our nont hs

f ol I owi ng,idgiskrtsntchn VAR dBica@hl 6R whahePaRY t@fmdnbR 9MctQ~fort he anti body
response across, a ran%]e of doses of mrrunogenl ¢ formyl at,i on These ani nal s

recei ved hefapentic. 11 rrophylactic ARPisttionh aaela S iAW HgsAsR & ?er§$?fdy initiation.

They wer e SAGEN fihffedfer? MRerVREbvet AldRE pbod BTaisié Sori@ patitntskeftinue @sponses to AN
1792 and to performtoxjcolo cal anal yses. A decli ning FI ;;\gg{l ponse was
observed faces Bowmens fog the 55y B lives- o E?ﬁ%‘élcé"?plmlém’tsm%re 'Boses. Mean
anti body hbsragéﬁragtﬁvegtmaﬁ inkert 08 S&Ja&tﬁﬁesse Q&e&m @l@mﬂ ofthd@sQ0 after 4

doses of 11 pg of antigen (see F Antl tlter rose

dr amat i cafsrgducest ordermingied, mr@fewﬁélgtunaldé%%&ewtjo‘zsp LPBER"REE he t hird

| mmuniygat B of REERERESE didta VA erbARE tROpakdnPoinTse abiRinsterédd d. Low

ant i b(%gy ?@gl&gﬂfsoeso %‘E% thenldgt ect?arbl eg'ft?rgpae\l/len the 0.4 ug recipients. The
1.2 and SPIPPEY@UQFQ&}D% had corriparable titers with GVMIs of about 1000 and

the highest four dq%%ésfalrme%f&hsteg&%a%mwgenMgemmammogg‘swooo wi th
t he exception of the 33 ose grou ower GMTI of 3000. Foll ow ng

t he fourt i g Hfungite 300 va, 1pt1$1@ 110|nﬂ$|0f3%2@%@NMCM‘C%|D@S%%St for nost

groups. T AGRaspdriassel ower antigen dose
groups frgﬁgcg Wraﬁve% og&a%gggﬁrlgﬁgpgg%fom no Iélet escet abl e antibody for

reci pilénts of 0. 14 Aggnlséoranmpg@ﬁ IBBUGOOSPEBYE CARbE Fimipssredby 11 pg. Agai n,
titers f O%ﬂ:&lﬂgra{, Ripfcal) ﬁxﬁﬁeéltouéjg%f sO5AHRSUS] inkdarfeRal3P@adaalCl ust er ed

t oget her OWI ng t | nuni zat | ons the antl ody, titer was
dependent 1mp¢rh@ealntmrg@aqald@§éra@@$6@bsmﬁ§ forrRserhy fagRRdfoF Bigfapedtict o 300 pg. By
the third.muni a8 h@&tyélbaﬁ%& &fadmﬁstﬂaﬁma uﬁﬂuﬁogdxqsggenmre al |

conpar abl e and t hey renai ned qing ateau after an additional imrunization.
One nont h shshtaesaungjthiopgh %@rmtnes aiequakly effective. (Thegexigpast ommay 3.t ol d 5

hi ghenyi “ereis%QxQnﬂgcu%%&anh&ﬂni §§f1Hj%a§m§§lo§trtﬁmahy pathriltdnhd | ve days
foll owi ng the 1 nunization (Fig . This o ;Sléerctlon srgg&gts t hat the

peak ananfBaeyleg @H%@%o‘@@?ﬂé?ﬁg’ﬁ% ARG 1BEFCE Uy HiH2 B2

post - mmWth%tdb]Q:@ns vERERmTRERSTor 68 e lhtﬁ"&h@%ﬁljé&ﬁ% Slﬁﬁ‘ﬂnﬁ?stzulhﬂ”ll stimein
the 33 p.g group.. In the 300 pg dose group a F Iovmngthe | ast

dose, GMT&verdier Pw&ra@pe\aﬁdp?ﬁleyargw&f m d%adml faﬂaﬁ fr?met he 10

decline W?n%tﬂo@ss%aﬁELﬁﬁRhﬁrﬁpeﬂﬁ%x{tﬂbQQed}frghe@@ddﬂ&lfﬂyhnt&ﬁ%cfamtuni Hes&e and 11 p. g
doses. Thus, the rate of decline in circul antlbod ti.iters, follow ng

cessat2Son msthopautitiodiss aisRdmiRiRetrdasASUBHEnE: T %%&mwwn dpdsp il i ne t he
first nonth, {iRhhayMrgviegak response foll owed by a nore rmdest rate of
decrease thereafter.

Agents of the invention can optionally be administered in combination
with other agents that are at least partly effective in treatment of amyloidogenic disease.
In the case of Alzheimer's and Down's syndrome, in which amyloid deposits occur in the
30  brain, agents of the invention can also be administered in conjunction with other agents
that increase passage of the agents of the invention across the blood-brain barrier.

Immunogenic agents of the invention, such as peptides, are sometimes

administered in combination with an adjuvant. A variety of adjuvants can be used in
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The antibody titers and the kinetics of the response of these Sw ss Wbster
1 Smce are simlar to those of young heterozygous. PDAPP transgenic mce

i mmuni zed ~in a parallel manner. Dosages effective to induce an immune
response in humans are typically simlar to dosages effective in mce. I11I.
SCREEN FOR THERAPEUTI C EFFI CACY AGAI NST ESTABLI SHED AD 20 This assay is
designed to test imrunogenic agents for activity in arresting or reversing
neur opat hol ogi ¢ characteristics of AD in aged animals. |munizations wth

42 am no @eibthatieigitifa Beptidybudid) Amroeehbegmnmamneaesppm paifertedwhen amy! oi d
pl aques are al rea% E'Elesent in the brains of thﬁ8 Pan ce. Over the tine
course USSHFVARS B4 BN InSiETEIPRNE AP ABEOBEC P8P a 2S nunber of
neur Odeggd?ﬁfoﬁ&hﬂ&alcdhﬁyﬁﬁl th&ﬂ{mdrﬁgmtbdteﬁ‘eh@&s&mﬁkgum form &fh4 fespunes et al .,
supra and_Johnson- W r | ca 4, | SSO I SSS
(1997)). Praferredsevants ﬁ{S‘Pa‘mm‘ﬁ"}ﬁy&“ﬁ%%%‘ Bﬁ'ﬁ‘&b@?sﬁ’*‘é‘k 5@8%? ated with a
degeney at dcyﬁteawngﬁ@kaogﬁ Rpiae(MPIFYY) &kt 6B z:zfzomemmnmmamm and dendritic
el enents, cal strophi c neurites, &%I% éﬁ lhat are surrounded
e SHTEE S

by and coResgareh gs HawiienMemtana, peyeparty dYes. In both AD

and the P@&%Eéneg%&aded)y%pbﬁmmoﬁtda%m ﬂae%aﬂmmeaglml@dsapﬁﬁme/i@inebul ar
structure, are I nmunoreactive with ant i Lb,@dl es rec gnl zing APP

and cyt os‘R@Ifé‘E@Im§6%&Wﬁ?%(se%§ﬁﬂ‘sﬂfs%b 5{}2’68%10@5(8"5 l(ﬂ”é’r" degenerati ve

g hanges ajg Ham, Jbgrb AR Edd CHowWet|s: NEWRhn, PTémeﬁ@resaa\mqtges); 419 RgenaNbow f or
| sease-re

evant’, sel ective and § %% i.bl sur errentlsh of neuritic
pl aquid f of A 14Oh(Aqyils RoPPImpReUFals, fgami dVéﬁ)r 6’3}‘? N ‘onponent  of
PDAPP neug bt &ndlid3¥&sh hesq@asie of p¥dnsiial)] @;ﬁdndﬂytnhccﬂﬁbxﬁdﬁibh badymspeci fic for
human APP (nonocl onal antibody BE

conput er - ﬁwl@ﬁseépclh%@“%%W@W%“I’?&ﬁéﬁ"gﬁs&‘;‘gﬁ cr‘eﬁ%‘éd%gﬁ ?ﬁu‘{ g%ﬂrggl%rl ng the
effects 0{ é‘{#@@oﬂ?&?aéjmfa!npfs@p@l(&%%h@ﬂmt Aﬂ&nat%lyrmplcﬁxose%uplb@toeffects of

~this trea on the “devel opnent of neuritic dystrophy. Astrocytes and
m crogl i aamadiuvantnHpweren gudh cowling shaydd nq{é‘@ﬁ@ﬂ@”ﬁ@%&“f“’é@@ﬂ?at‘?ﬂ@ degree of

”e“roﬁ‘fy égls&s'wm %&%e%gﬁﬂré cf(}?e AN fp&e BBtV AL IvanBesi 6d Ve microglia are

conmon Served in A their activation increases with the severity
of the lOadhigiswed.as Thenphortef a theragtutis C%R@Setmﬂé’dmtaﬁé“&@\i‘éf%ﬁhﬁﬂt ®of reactive

astrocyto [ ML/ St r faligstratios 8fthéd. Materials and
Met hods F%dr@g{ee%d%ﬁ%g% é’rg%ge;é%’ﬁgﬁ&gﬁg\{e AR mce 11 1o 11.5 nonths of

age, 15 ofhermpewtidagandom Charles River, were randomy divided into two groups:

24 mce to be imu 4bs $PL; Jagt of al ARG 221808 Y sTOHGS afuthifien | MU zed
wi th PBS, each con‘g{%{@%nw * retjﬁl g aa uvant . [Ia‘he ﬁN 1792 agd PBS groups

were aQai mﬂvwdﬂeldmmm}pwter%%ﬁw s fat‘S SHshagiLvagts cayBe Usaf Wit Ohpnt hs of
age appr owkHE: sln¥r $alific HimER&{nulating agents such as MPL or 3-DMP, QS-21,

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

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

30  emulsions include (a) MF59 (WO 90/14837), containing 5% Squalene, 0.5% Tween 80,
and 0.5% Span 85 (optionally containing various amounts of MTP-PE) formulated into
submicron particles using a microfluidizer such as Model 110Y microfluidizer
(Micfoﬂuidics, Newton MA), (b) SAF, containing 10% Squalene, 0.4% Tween 80, 5%
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1

group of the AN1792- and PBS-treated animals were euthani zed (n=10 and 9,
20 respectively), the remainder continued to receive imuni zations until
term nation at ~18 nonths (n=9 and 12, respectively). Atotal of 8 aninmals
(5 AN1792, 3 PBS) died during the study. In addition to the inmunized

ani mal s, one-year old (n;10), 15-nmonth old (n=10) and 18-nonth old (n=10)
untreated PDAPP mice were included for conparison in the ELI SAs to neasure

A~i d APP | i jn..th 25 al
el tded pRE SIoRhbabe FoZldn MR iR Mo gy Miiene
Exanpl-e 1 eblﬂﬂsﬁﬁﬁar@bhﬁ:k&\kdsgbnhﬂafﬁeﬂaﬁge@anldﬁ: Peiutkien, hﬂd(c)LR;bamddﬁadntf orni a

Peptides | ot 9 N1792 were u pre re I for the six
i nmuni zat i%ﬁ?“mﬁ E’e’A %P‘c'ﬂ“ }l?‘H“ ¢ Niﬁc ’?‘H’gﬂ Pr‘éq”ﬁg t()%y1 California
Pepti des |IWiegn w&aa%mdn%emamlmmdapﬁwmstﬁwn tHergedipadekisingogl 30

i at d t 100
L0or Ay 78R op R Bt P AP VB sa P o wa TN Sier b Sl - vol ) wi ¢ h
Conpl ete ECWS‘)%r@fe@gﬂylMlaE'tl- c(\ngﬁ))eteiwj NEQIRE & JrpbRi&EasdRIMesent (1 FA) or

PBS in a final vol une of . The first inmmuni zation was delivered 53
with CFA @8paail] adivyants, StlﬁeaSrSémulqrﬁﬁ(Q%@bégluvlerFeargmﬂI@m WAYeripaticland the fi nal

four doses, i1y B s Q0eh é’&'l&@éws (ﬂ%ﬁ&%stﬂ%ﬂr?g%mpﬁé&g%ﬂ& of nine

i mruni zati-ons were gl ven over the ‘'seven-non erro t wo- week schedul e
for the fllﬁgﬁMﬁﬁlﬁg mgdwmtmddwomplﬂeﬁre\msé:ekdjlumne(@é%) ahdr the

remai figg ph e ARG s}&ﬁ \faBP{IxF‘]HPrtBtﬂe aﬁ@%ﬂ?ﬂhu@é Hkine3, s@k‘l’i %e”' zed at 15

nont hs of "age,” recel ve rst |nnun|za i ons. sults 1.
Ef f ect s ofintafeuking ALY, éfa{andtILdﬁ) AwagtophageBolodye stinTir atingdaaiort(M-GSF)AN | 792

tr eat nent id burden determned 10 b uantitative i mage
100 ﬁﬁEJokE LtoR (RS y q g
anal ysis ar e 'shown ?a og 7. The nedian value of cortical anyloid burden

was 0.28%in a groupn afbumnt eaade edmingstarghwith ol ichnRDARE aviaginglea val ue
t At 18
;ne)ﬁ'[ ﬁzent ﬁ:g}ng@suﬁ; b UPJ: Adiiiis ePé?ldocecﬁe, %&%rr%}} ifr %ﬁ&‘lﬁm@%ﬁ fidd @E

den 1 ncreas over fold treat ed
m ce, Mhi Ilemmgkgzlmmemerdanﬁ agiuvaridtambepackasey andeypplécd laﬁylsmﬁvxtimrden of

onl.y 0. 01 3 b0k RHLY i 58t DAR 1o pl 24t nbiOhdoERLEA ANy AL N the 15

and 18- non groups e any ol I cantly
reduced i nyri¢adly packageg withod labdd indicating thoirtentsl @%%mleamdtcatm Iq‘o 0.003) and

18. (>99% rediuGtd Ridnd w&af?pa@@%ac@gah Q@para?e)f}"'t}feﬁJak%gn%Q%éaﬂ?lch% oi d

dep05|t|on In mce initiates In the retrospl eni al
cortices G%@tl%ﬁ@fﬁﬁ’égg beferedis¢.n The choipeohpn sditvaptand@r eatendepentvo0 i nvol ve

the t emgporgd stﬁﬂﬂy@fﬁm@rxﬁhﬂ%geﬁwf&hﬁ@ﬁxoﬁE&)tamllné'EHc a@JuQ5ntQ961%mé| opi d was found
in the EC of (12 nonth-old mce, the approximte age at which AN1792 was

first adm®Amisieden. ﬂ%&fdPﬁﬁg %hﬁﬁﬂﬁ’h@ %ﬁcawfrbeada%a%fﬁéw SP%WP%P% deposi tion

was great lycdiHatddna g uinfnd, B ehdRSGecuafdly b temegaﬁsasm ié%né Meolav gemnt of the
EC was entirely el i m nat ed b\y/ AN 1792 {r ea{)rrent The | atter observation

showed thapprmflms apBiRyRkle far puman adsministrdiop by grrtiaa sgulatonbbodiesy Feti d t hat
woul d nor RRirhple, iICoyRHS: FiBhdsa gpﬂa&hsﬁdﬂslm\ésxetfmluma@aamﬁeﬁams Agh! as

arrested or_possi bl?ni/ reverse ep03|t| on in the RSC.. The profound effects

of AN2879MRlr ek QRsAl are Rrefiaied) Optinrplly diveior Biorecdidfgret gdjuvants can be used

simultaneously. Preferred combinations include alum with MPL, alum with QS-21, MPL
with QS-21, and alum, QS-21 and MPL together. Also, Incomplete Freund's adjuvant can
be used (Chang et al., Advanced Drug Delivery Reviews 32, 173-186 (1998)), optionally
in combination with any of alum, QS-21, and MPL and all combinations thereof.

30 Agents of the invention are often administered as pharmaceutical
compositions comprising an active therapeutic agent, i.e., and a variety of other
pharmaceutically acceptable components. See Remington's Pharmaceutical Science (15th |

ed., Mack Publishing Company, Easton, Pennsylvania, 1980). The preferred form
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burden in the PDAPP m ce are further denonstrated by the 18-nonth group,
whi ch had been treated for seven nonths. A near conpl ete absence of
cortical anyloid was found in 30 the AN1792-treated nouse, with a total

| ack of diffuse plaques, as well as a reduction in conpacted deposits. 54
2. AN1792 Treatnent-associ ated Cel |l ul ar and Morphol ogi cal Changes A

popul ation of Aj 3-positive cells was found in brain regions that typically
contain amyl oid depasits.. Remarkahly, jn several prains fr AN1792

reci pi ents,epe'éqsynﬂ&m?éseﬂ&wém@@wsmwae Perapgitic ZRRICatior: difsques vier e
fotJlnd- '!V?rsléolnﬁfositi&i@s oﬁlﬁl&lsb maéllrdeﬁéﬁﬁgxgiohﬂiﬂﬁﬁ@ﬁip htm dEQrc_b,Qah@ﬁrﬁHcl | aitiﬁﬁq,-wi t |h: n
cells wi arge |lobular or clunped . sona. enotypically,.these cells
resenbl ed %i’@?ﬁ‘ﬁ%é‘b é@?‘?ﬂx&‘ﬁﬁ?efsef’réflu%&mé‘ée. deﬁﬁ%‘gas\l\%ﬁ‘éle? ‘fﬁ%ﬂ%‘ﬁ%‘éﬁ& ive with
ant i bodi esoIfe&RM piatdadebSiaNchinRYRbRTELEhiRAN AGlm¥pddRdhisemesyties and
mcroglia q&ﬂé‘HIYI:lC.II and CD 11 b) and were_ occasjonally associated with the 10
wal | or’ | ufiinids seiscsddo pery & affectibppiglqeishacyyithelipe cambaratinr. eepiens .
| 'abel ed Wi A dnRmd aMdistilibe WRES biysfolcidal PRbiRg-5iRaAls@ithe! Ridpersi m | ar
patterns of these cells were recognized by both classes of antibodies.

Det ai | ed ewmonmdpﬁwwolw,m@gzsqlv% padsfitignn e peagatestical hat the MHC
|- posi ti vggRkitisn ¥ehanllaRhmhaya8d ildudeltheY b&HES [juQintd, BEndntdRid, ed anyl oi d
remai ning in these aninmals. Under the fixation conditions enpfoyed, t he

cel | s 15 weangherpeuticaprpirpmaansenio stabilieess it iholef es that recognize T cell
(CD3, ¢Be) or faclcbuticsildbmBvitidriDtatilo inbid@ERe MowifHEAEHILd COMMON ant i gen
(CD4S), but were reactive with an antibody recogni zing | eukosialin (CD43)
whi ch’ cr oswagremeleanleisueh avpFrieys salysaghagidespueits citoien.@obigierdids: any of the
PBS-treat egolﬁglfc%lic XDANE é?xd%fo‘?ymé?é’?ﬁé}?&!lé{eﬂﬁﬂé&to%’lii@@@éﬁ)ﬂar@é@(‘fﬂ),Qgé?@sﬁps' tron in
the outer 20 nolecul ar | ayer” of the hippocanpal dentate gyrus. The

deposi t i oncallglopss 2ed i Ske)rrotyraricagtnazgicids amippaciperrrbimgrk 2pdifthay, a

subregi on fhaloqel B &3k dYopk® $raipBsontBY | AdddtidhiRe URSe daRtich2an TbRtion
characteristic appearance of these deposits in PBS-treated mce.resenbled
that pfvi SUSmpnekiarding PerEd ¢-rPUHER®at ed PDAPP nice. The anyl 6id

deposi tion consi st egopfardh@ddl abinfridusford BEbn&UTRRGHREtEH AGUE 8drhiRisRregONt | NUOUS
band. In contrast, .in a number of 25 brains from AN17(9?£-t,reat d mce this
pattern wad IBFERYT deirass oap FvLoR. o THECTTIOPf RS BL TR ey PEr Y deBt¥ t i on no

| onger conjégiafe divkhticier ARin@iceuticalndirrieh ehabanded sRalelighia suasas G| et el y

di srupted. |nstead, a nunber of unusual apuEet ate structures were present

that are reketdiye gliceml. anethanal. Adgiiqnalby jawaliark sthstanges, SRCR i W8 Shear ed to be

anyl.oi do cogth@biRiiniOhgeb,strfaca@isMpICbhifferP@Subdtaneescali ki 1wt Yerppieteii | y observed

in the vicini té,of extracel | ul ar a}I | oi d,ig ANl?,QZ-trgFted ani géal s. The

pattern of® Hpnt (QURPr SPmPEDSHD T RHARAERY GRS CARPOH U YA TP B RERUPEHP si i | ar

i n sever al alihal] VigetabloBr A2 ofifiapfoe ek affiples peahtiteoill by béanlailf andmindralt hese

nmonocytic cells wag restrigted to, the proximty of the deposited anyloid

and was en‘f"rlglgflneé‘isgémdsfsl“ S(?f‘??é{}e“f)fglg?ﬂ o 8&%’3@“&@578?10?1%%6? E—rf:‘?pl aques. 55

Conf ocal niigiid&edpy, padichkGl for injethbRBoludbel IAedbsdiatichobsadneniaadé th thhiat pl aque

mat er i s contai ped w thin ny of .the nocytd c | ].s. antitative

"mge Shal 5 & bRl AR HerRaies S B0t YR AR R 1t r endl

tA owar ds i nﬁ&elgs&do perminOsustaiaéd riekyt of thetadtveihGediand Ahieppadanpus of 5

N1792-treated m ce conpared to the PBS gro i ch reached significance

with the neRpGrEORE smgngglons i ay ?hﬁgws)éﬁn?@%@?f‘ e Pt (s ar e

i ndi cat i vecdakistaptdf$e mng elHistiare] BoesMNEradnsed of pHey Wath @GN pl aque- bear i ng

brain regions. . - .. . -

Typically, compositions are prepared as injectables; either as liquid

30 solutions or suspensions; solid forms suitable for solution in, or suspension in, liquid
vehicles prior to injection can also be prepared. The preparation also can be emulsified or
encapsulated in liposomes or micro particles such as polylactide, polyglycolide, or
copolymer for enhanced adjuvant effect, as discussed above (see Langer, Science 249,

1527 (1990) and Hanes, Advanced Drug Delivery Reviews 28, 97-119 (1997). The agents
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10 3. AN1792 Effects on A(i Levels: ELISA Determ nations (a) Cortical Levels
In untreated PDAPP mce) the nedian |level of total A~i in the cortex at 12
nont hs was 1,600 ng/g, which increased to 8,700 ng/g by I S nonths (Table
2). At 18 nonths the value was 22,000 ng/g, an increase of over 10-fold
during the tine course | S of the experinent. PBS-treated aninals had 8, 600
nglg total A~3 at 15 nonths which. increased to 19,000 ng/g at 18 nonths:

In contrast, AN 1792-treated aninmals had 81 less total A(3 at 15 nonths
(1,600 ng/efthis Heypntioneapkeadinisiared infthe fosee! a deppiiniectianer implass s (p=0. 0001)
total A(3 ﬁr@pa@&@n%cﬂ)caﬂ‘@éfo@r%lﬁ@d 8 sudiBa FRAHCD s f&t}:@ﬂnﬁgﬁxswzgg and PBS
groups were conpared éTabIe 2), ?resentlng 2% reduction in the A(3

t hat wouIdP@@“GﬁﬂﬁﬁﬁP @°E§W5P€§@#ﬁ Simlar results were obtained when
cortical levels of Aaurﬁanwrﬁuraem%ﬁﬁa%e ﬂ@&ﬁ&r%n&f}%fé mé%z%ch@ gat ed
group contai ned nmuch | ess A42, but in this case the differences between the
AN1792 JandorripBtrgrast)pandpsleongiydpintulasians, senpoitories, 8d trensdérmal applicatiads. and 18

TONTREATED RS AN 753 Sipdiodes tleteand o et B LEMEAS o010l 1) 708 0"
1, 300 (10)ds®@lsrgtrigy@0des| ok suppositoriesxaa bé Q)rm%ﬁcmxn@tmes com@t)amgzme 200 18, 500
( 10) 19, 000 cglée J%gllgdx(:xééﬁ 51’6%9(%6 of0.9900 éé%ﬁ'&gﬁﬁbﬁ 9% 94’ ral foHrQulatxogs 0001 (b)

Hi ppocanpa In-untreate ppocanpal |evels
of total Anguwexm/@hwsualbmmn@rcetag@l gmeeoflmmgblmq@bg smbohagnnnmeased to

o1, OOOl g/sgca?attc, g‘gﬂum?gic Qci:clfllﬂ gnjia P&ilung’oz?bcﬁ%{egg%t: ﬁmﬁ?ﬂcﬁﬂ&( Tabl e 3).

Simlarly, PBS’Imunized mce s ues g an 000 ng/g
at 15 nontteke thaformaf sedutions, Suﬁpe@pm’éitﬁh}mqvl“SBCaﬁNﬂlelSIanmdmlzeevd ani mal s

exhi bi ted fofisiartodl & powadhs sRPERM F 0¥ 27 AR iR erf Um0 IAiD At L e

respective 15-nont t1'mépoi nt's. treated
group val ue was si giﬁ@mq‘.ad;apnlucytommresmlhamranmmabbrmtredeﬁBS delieat.ed group (g=

0. 0105:  TaRdcfeaflamitNbARIh EXPraBhiarel B G0 AMRIkIBnR IR ag%}xﬁmhcﬂg resul ts,

nanely that "Ie Int treated group were I can ﬁy | ower
t han ik t hexipesleiexiligd d(eagatweﬂ)orrsgvtgntmemgf orgthep oidilaghagterindenciSesel y;

0. 002 t 0 ~3 Levels
anl g) |) naﬂeﬁggéﬁ%%@@ R 68\5711%' Bgoﬁiﬁg%ag#ocag%p%&ﬁ%ed%igggl 42 nTo al

A 42 n121508pgnents ap e91%%)015511nk5®mokmulmta(ul@)hwharotsalwsmﬂqm)oz4 50 22,100
(10) .. P expisdibnlasdTusionprérem. 0. 0022 15 (c) Cerebellar Levels In 12- mont h
untreated PDAPP mice, the median cerebellar |level of total A(3 was 15 ng/g

(Table 4). At |5 noflteatively sansdeamaldeliveey esndeachigvedgsingpgkinnethiey 18 nont hs

had rigen dsm %ﬁn@gég,meEﬁﬁuw@ﬁtm ﬁmh:%l& 2 5h QIR LAD Pl 2l A~3 val ues
of 21 20~ ngFg at g at 18 nonths. ‘AN 1792 treat ed

hs
ani mal s Weliz’@ChF’ﬁtﬁfap/t"f) Actatl368 20(ii 15(199%))

V1.  Methods of Diagnosis ‘
The invention provides methods of detecting an immune response against

25 AP peptide in a patient suffering from or susceptible to Alzheimer's disease. The

methods are particularly useful for monitoring a course of treatment being administered to

a patient. The methods can be used to monitor both therapeutic treatment on

symptomatic patients and prophylactic treatment on asymptomatic patients. The methods

are useful for monitoring both active immunization (e.g., antibody produced in response
30  to administration of immunogen) and passive immunization (e.g., measuring level of

administered antibody).
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have 22 ng/g total Ap at 15 nonths and significantly |ess (p=0.002) total
A~i at 18 nonths (25 ng/g) than the correspondi ng PBS group (Table 4).

Tabl e 4: Median A~3 Levels (ng/g) in Cerebell um TINTREATED PBS AN1792
AgcTotal A(3 (n)Total Ap (n)Total A(3 (n)1215.6 (10)1527.7 (10)20.8 (9)21.7
(10)1835.0 (10)43.1 (12)24.8 (9) 25 *p=0.0018 57 4. . Effects of AN1792
Treatnent on APP Levels APP-a and the full-length APP nol ecul e both contain
all or part of the A~-3 sequence and thus could be potentially inpacted by
the gener gt i onsQfve BmANZARR- di rect ed i mune response In studies to date, a
slight increase in APP |evels hags(e been note f*ﬁ ?uro at hoI 0 i ncreases
in the PDAPP nouse SOmg meiodggitaik teW’é\?’éﬂ%"eﬁ ing VeRE P 48 CFEEOTF ul |

| engt h)  of, ARRerd befORS RndE&EMg aaddségelblﬂﬁé'@ﬂgﬁ@lc&ypahhg&ﬁmm a vdlidot he
exception that APP-a was reduced H,A)at the 18-nonth ti gymn in the
AN1792- t r tgEBEUHTICSRORES oRLireatraeht eﬁ siggieant ingieasq G-enBrAisT RRA PO I Phat ed APP

val uess Wefn%rgﬂpéfe‘ipegmefnta@e«%rhyre%haftheaﬁ@éménmmmaﬂesmle JteRgress@t aont h and 1
S-nonth untreated and 1 S-nonth PBS oups ses the APP val ues

remai ned opasandarddeviationdeam the sean plsu P’ﬁﬁ"l“{"?‘ef]ﬁt’t’?d’aluﬁ OPPABE e

Effects ofesfisdd s-g;%@ftﬁ@ﬁ&auﬁéhtwﬁﬂé&ﬁgﬁg:e@% adrhiBrants oBtHe@fdnt hiat hol ogy 1 S
Neuritic plaque burden was significantl reduced in the frontal cortex of

AN1792- tre@efe'ddﬁﬁ%’éme@ﬁﬁbﬁ‘r‘éﬁﬂ% TQSH@‘SF?B e yalpe for IBPEeE resPenedaenoh=0. 03) and

18 (5S% d’xg OdidniIQREN Dr Qécr@agéi 4 é@tlve&)eanﬂ_ﬁ?oﬁf&gh@x@ indatel. Dfgehdi®l, neuritic
pl ague bur R increased from 0 to 0.49%in the PBSagrou between 1 S

and 180 ronatiestsgindesgping aFHF@aB‘@HtSF agﬁFWWtWhtahén’@P%ﬂ“? gldCed devel opnent
of neuritj e&%&ig%ﬁéw'aﬂ lﬁchﬁseﬁ%rﬁ%@& I%Ebogééxmssuuetsav@mégw wgdhr i tic plaque

burden val Udes o % and 22% in 1 and 18 npnt ha\% hgug

respect i veveptuallyrreacliey aplatsas MIFW‘SKNLLM g HeRgneRal copipust nd reactive

astrocyt O%xﬁumspehsiqs r%wauuf Gatidnent SAHECHEkeh s b tdReGr Bkt tAN1792- t 1 eat ed

m ce when conpar ed the PBS group at both 1S (56% ? 0.011) and 18 (39%
1S n

p=0. 028) m@wserqslrofw%e P WH ar v %sa%ﬁ‘“ KE'BeF cent of
astrogytosis in the, BRsr AEAMR, umrsma@(betmeﬁa&&smcﬂ&vmm)m from 4.26%

to S.21% AN1792-treatnent suppressed the devel o rﬂa h troc tosis at
both ti e ipOrRRIEsPERSETS WP&O@C?%WHP@E‘B%%% \TéP’;‘?a YRS d’gfi’d@}ég’t ®the

neur opi | \é@ﬁro'ﬂ%puﬁﬁb@%@@%@&@veﬁ&r&h@ea&h@ﬁrI&Ifé@sﬁrdarv@m&ﬁcﬁ’ imnd. Anti body
Responses As descri bed above, el even-nonth ol d, teroz a%ﬁus P APP m ce
(N=24) r e E8PRRSE Ing Ragipt @Bergdmipisiernea Thiranst “b?ﬁé?“‘cﬁ“ %‘}/

emul si fi e@oﬂMo‘l balﬁ_‘er %anlﬁczﬁldinbh\éad&trelatm ta ¥ cBhtsd] @ﬁl&d(d ditgreape thah onreal |y at
weeks 0) and_12; and a SiXx |mmn| zation with PB§O?I one (no

Fr eund9s é'di‘%‘il&")a“&‘ﬁ frgmdhe mepn) ﬁgn"‘és %%Ojﬁ’t"F Yeatghtoptspme-gA &g

significant increase or a decrease signals a negative treatment outcome. Administration
of agent is generally continued while the immune response is increasing relative to the
control value. As before, attainment of a plateau relative to control values in an indicator
that the administration of treatment can be discontinued or reduced in dosage or

25  frequency.

In other methods, a control value of immune response (e.g., a mean and
standard deviation) is determined from a control population of individuals who have
undergone treatment with a therapeutic agent and whose immune responses have
pleteaued in response to treatment. Measured values of immune reéponse in a patient are

30  compared with the control value. If the measured level in a patient is not significantly
different (e.g., more than one standard deviation) from the control value, treatment can be
discontinued. If the level in a patient is significantly below the control value, continued

administration of agent is warranted. If the level in the patient persists below the control
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parall el set of 24 age-matched transgenic mce received i mmuni zati ons of
PBS enmul sified with the sane adjuvants and delivered on th.e sane schedul e.
Animals were bled within three to seven days follow ng each i mmuni zati on
starting after the second dose. Antibody responses to AN 1792 were neasured
by ELI SA. Ceonetric nean titers (GMVIN for the animals that were i muni zed
with AN1792 were approximately 1,900, 7,600) and 45,000 follow ng the
second, third and last (sixth) doses respectively. No A~i-specific antibody
was nmeasur ¥ajug, thep @ whange intreiatmeeinsregindd, fnniexagnpld essobadifféremhadiurant imap be

Appr oxi mat gl ppe-hal f of the animals were treated for an additional three
nont hs, recelving i mmunizations at about 20, 24 and 27 weeks. Each of these
doses was 10 del i vededthermdBEs \aghatientovhalioms pris¢ntly meceivinguredtngentidjtuvant . Mean
anti body t [ ver. this tiae. [ O | act, anti body
titers ap'pg%sﬁégeréwggﬁ?oﬁggﬁg%ﬂgﬁg ar‘tglr%g{’ﬂ}él%%oﬁﬁ %Ffr%g%eergseqoa%tt% bl eed

cor r espdndieterntie vehepier @ dumgmioani heptinbm if ieftitedt dhe¢ measnredtviluk nf medunons. To
determne if the A~3- i fic antibodies eligited by imunization that 15
were det ecl P R BF St sRBHs S BBy Ch A N PSR Ot o i
deposi t ed. adhicaedinamypadiend after aqubdats cofirssafttcnorest. fA cignifibent Abdrdag®2- and

PBS-tr eat egel rtrivg rrgvicrn%%:étaelgevw tzi an _a et k’[%[t’)déyj’s‘%f’%i fic ffor mouse, 1gG In
contrast tO the group, i\p”B’f’ﬁ tfed T ORI BABENC AT 11°REY e coat ed
wi t h endogerausnieg©of thh sanakambk) Breaéndiativednt ttdaendnvmndegespmehas seen i n

bot h 155 and,, 18- mont roups. Particul arly, striking .was t | ack 20 of’
| abel i 2% '%“‘t"ﬁaé“vﬁﬁsﬁ’arg%lﬁ%, gutei i apqlich) gy 8%%0%1’3“@3“@4&%%’&@@ A1 0i d bur den
i n these n{msan plikes@larddemiation)sihemninéhin a populationadif patienwsi after endsigninpet i ¢ AJ3

protei n gener at nti bqodies.thal recogni ze and agi nd in vivo to the A(3 in
Byl of o pr adis tetheds Rtk Rive e el e 3R nsishsst Bo Eonkgiradill Ve &
renoved fracontioherlvalli pg@diatinmnfipreptly lactitallPtrdaB8ipatientd wiedremabrfraaefh ol d PDAPP
mce 7 days after t.he ninth i nization. enogcyt.es re isolated and
cultured forPysRelidkoeher B?%%E‘g%]éseoo er%ﬁfﬂbc,aﬁggﬁage,&%%w%%%E’%ho("f everse order
protei bj. dhdiontibngidise@@rthfageisiied lasllaf thesichiey,a sigificant decepdei mum r esponses
wer e obt ai jth > protein. l.ls fromal | .ni.n N.1792-treat ed
i mat s aoreiaf ord dndor el (e R BB o e AT A RS s o ot e
wi t h equal tréagmeit shopld Hemesompdinat patientf or bot h proteins (Fig. | 0, Upper

Panel ). There was n t A T r r I s from
control animals di d?ﬁ%tt%?ece)%% ﬁ&g g{ég@fiﬁfé‘%ﬁ?& %Jr]]l(g bﬁ)\(@ %gsg& é?eklgh’??i‘cg.g 10, Lower
Panel ). 59or ce@broguired Kluidiftom thp paties LiThesaple iskinglyzedfolyindingiontofian  AN1792

i mruni zat i f m 0 Si XISt (e eposits. sl ows and
or eventd. piifte sl B BT ARk, ShloE) 82 e Bl ERER el

neur opat hobadgtecminbdfige sheipmestive ofigay, RibRResyTsellbthal specificaliyiladi ons with
AN1792 esseptially. l,t e i,d .devel opi ng . tructures, that, woul d

nor mal | y 518@86 ir%e't%ﬁgfﬁ/’?emogigy és)gtecﬁ‘ﬂ%%rslbg‘ﬁ?ﬁ f’%@?&té%ﬁe FCRPS BUSt i de has

t her apeut | Exadopies kéction. nMethedstaf datarinp treaofiveADcellk Aave\beerSF b d @bova (ke FRAGVENT S
100 PDAPP i £ age 19:chh MOAAS, LS dmuni zedi i L0 2. dif { arent regi ons of
APP and A( td rmne i Ch ebri“{’orbé%pconvef {REeFF IRt Tols response.
The 9 2ii f fasagyntuch andeswipedisn Seotbndiieabowntln elch aretholds)jagissuedamplp froasa descri bed
Aoy o HPERORNE LEL TS { AL BRI, A BeRlEn GRBb ARG S 12,

13- 28, 32-%Y a cou eep nmouse a cystine

| i nk; an AffRg@eliyEdpbdadeg Biietaptas.i SitbsaPef Skarigoetiegmiydold degoainisAhéd 1- 40) and
aggregat ed _hu ~3 25-35 nd reqgat ed rodent.,A(342,. Aggrgegated A342
and PoS weratGER e Rt el HGHR: G bd Py e RuhET POy ron i ce
were used g@fentd @aldvRIdf aBlikddRs effeciOf & cIRf BB IDME tise tamAs ofthOyRiend M ce
wer e eut hani zed at the end of 4 nonths of 1njections. H stochemstry, A(3
20 | evd s,W4¢ideYoxi col ogy anal ysis was determned post nortem A. Materials
and Methods 1. Preparation of |munogens Preparation of coupled Ap
peptides: four human A~i peptide conjugates 25 (am no acid residues 1-5,
1-12, 13-28, and 33-42, each conjugated to sheep anti-nouse 1gG were
prepared by coupling through an artificial cysteine added to the A(3

pepti de using the crosslinking reagent sul fo-FMCS. The A(3 peptide
derivatives were synthesized with the followi ng final am no acid sequences.
In each case, the location of the insz{ted_cysteine residue is indicated by
underlining. The A~i 13-28 peptide delivative also had 30 two gl ycine

resi dues added prior to the carboxyl term nal cysteine as indicated. 60



A31-12 pepti de NH2- DAEFRHDSGYEVC- COCH A~1-5 pepti de NH2- DAEFRC_- COOH

A~i 33-42 peptide NH2- C ani no- hept anoi ¢ aci d- GLMVGGWWI A- COON A(313- 28

pepti de Ac- NH HHQKLVFFAEDVGSNKGGC- COOH 5 To prepare for the coupling
reaction, ten ng of sheep anti-nouse |1gG (Jackson | nmunoResearch
Laboratories) was dialyzed overni ght against 10 nmM sodi um borate buffer, pH
8.5. The dialyzed anti body was then concentrated to a volunme of 2 ni using
an Am con Centriprep tube. Ten ng sulfo-EMCS 10 [N (e-nal ei m docupr oyl oxy)
succi ni m de] ( MRewhAhniogaicgnces Co.) was dissolved in one nL deionized
water. A 40-fold nolar excess of sul fo-EMCS was added dropwi se with
stirring to the shelgengitl thapipsedurey@raneuitoripspassize Eununization asimiles rj ed f or
an additi Q@aJoséﬁpmehﬁbmya&w%%mm&a@n%@&ﬁee@mow MYURRel, He@Rqpuri fied and
buf f er exchanged by passage over _a trati on colum’ (Pierce
Prest o Colpmfie foilswmwsw@dmﬂwelﬁ@tmém@llmquW|l@pe@q@mpwﬁantéwdw th 0.1 M
NaP04, 55 I fied by
absor banc %%Q%ﬁion Eﬂ'}lo@vvc\:g rb éég%)* H%ﬁ(mﬁ%@&f t t£ gﬁ\fg&ﬂcdg%}; nt?ggéta%% n of

appr oxi matapprpachesypyetagatment javels :Mthlnmgnep@d ofcdaya@ manghselrpandiog iopthedolf f i ci ent. A

40-fol d p mV NaP04,
ot 8.0, wipor fERERasanfithiaRR PRiGS e RRR HahPrahuinBladh Mae 20
first di s@éﬂ@@ddemflﬁ@ym of DMSO and then diluted to 20 nmL with the 10 M
Shoep anti mouse. | G aka riaran PRl EREL SRIRIN 8 Atinlle Al L0l Ting
conj ugat ess m@de&beﬁmmmnmmwd etacc:axdfmdaalremmtwmacbfsodrebsea:ﬁeaw 10 nL using an
Ami con Ce r t r..exchange the
buffer an {egﬁ%ggje ﬁggdry ]%%Pa%ale 0%%9” e%%\/\e/eage%%‘”gé;é%%atthr ough 0.22
~m por e smztervfsls kd namstoi dcca;sbﬁantxbwcwatwebn Vélnmhthdqlewl af mbcrtyelds devlipedfitoact i ons of
1 ng and dfro ratl f tes vvere
determ ne% uesll ehor Iﬁga%& tned ﬁﬁrgnﬁggggtgg&(g%ﬁ éesrS %55 1gﬁl’e(mg é}"%ﬁp&l Mﬂ@‘r se' lg

for the staémdmtmdtnmuqﬁaa‘urtl@mdpsagad)f japnibodg $s azlimmﬂtemd ehh sbmem"cdaodnlpe}karar wei ght
ant 1 - iBusa et A eE s REE R B i B b a b Rs S ool of fue
conj ugat i (pm;outslheieneamhed/\mrcenshm la:nsﬁmnjIpmppylecparoathempeunﬁlreathnt Preparation

of aggreg ~ e epti des Inc.

Lot MEO54 %g? Hﬁﬁ'rrdz}rll&%%éfg Zﬁt%%%uge&aﬁu%ﬁynkﬁéq S‘%’? h%axé‘ Esathgj ots NE0339 and
MEQ439), hefrmgncedeveB,s. ,alma ﬂm@l@nneammrzds(O@aBm@rdﬁealaP@mfthi@gfeMee Lot
MEO218) p i i each set
VEOZIS) PRBLHEROIRS, SRRl Whltohe Rl R RaRaRSah ol cach e
-20C. 2%r dpmsomlp@%@smﬂmeﬁg of peptide were added to 0.9 nm of
deioiiized water and the m xture was vortexed to generate a relatively

uni form solution or suspension. O the four, AN1528 was the only peptide
sol ubl e at3-t hi Diagnestic K€s100 ul al i quot of 10X PBS (1X PBS: 0.15 M NaCl,
0.01 M sodi um phosphatfvenbl firthar pRRie! Bigghotk 18L45DeAbmMY 4B poi Nt AN 1528
began to precipitate. The susp engl on was vortexed agai n and i ncubated

over ni ght d%“@ﬂ@“feéwd%@écrtméammngﬂlly,muéplatsapmélﬁ appganhdalBx6 protein: An
expressi o f n t he

100- a%%n o] g Cl fgi{gga%{l §§r1|8 %ng,ggp ﬂ]e k%ic%[? glgcg{ngllhgée?l%sﬁ aféﬁ%laeg%rnq’ge gquence

f ol | owed laynMenm Ab,nhbslawz‘»tﬁgﬁalluﬁn tAPR)rmﬂAGBE!)edwaB idiotgpic emtibodigst ed as

o aer o wd 8 5pehEh SRlbodies B¢ arentisn Bt Bopn o EReuiP e AR SRS 00 ki 1 o1
i nduct i on tofhe webs pffaonidtotiter dIElneKbsamoetypxealmbmaxhyeﬂaeking moBdihg dwtlam;d pBx6 was

iall f Bx6
aent 111 odoipt vele o B SRR S Pttt nan el St BRSNS U oy

pool edo CQgﬁﬁﬁtﬁfga&&Q oﬁ&ieﬁ?reﬁﬁabﬁh@vﬂﬁl@vél@o@ﬂbd’dﬁd@Itcemﬁt gbﬁ:emncgbamgl ysedI
agai nst PBS, The purity of the preparation, estimte onmpssi e Bl ue
stai ned SOECIPREDY WL SpIsFYLsdmtten thS“tsémﬂ?b@}%mB’rn%é%FQ%CW“B? &cussion 1.

St udy DeS'kﬂ@t tENEduRHR 1§ ReniTR e %@ﬂspt)@rmie%r uddl 'F@rc\&lfﬂpl%'tﬁé!@ﬂn month ol d
het er ozygous, . PDAPP trans enac nmce were obtained from Charl es R ver

Labor at or }abﬁh‘ﬂi CPARIBPASEES EAYS 8?55‘86‘?"96‘3% TRFILE S RIF B RE M2 lSnt 0 ten groups to
be i nmmuni zed with different regions
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of A(3 or APP conbined with Freund's adjuvant. Animals were distributed to
mat ch t he gender, age, paren#age and source of the aninmals wthin the
groups as closely as possible. 30 The i mmunogens included four A~3 peptides
derived fromthe human sequence, 1-5, 1-12, 13-28, and 33-42, each
conjugated to sheep anti-nouse 1gG four aggregated A(i peptides, human
1-40 (AN1528)) human 1-42 (AN1792), human 25-35, and rodent 1-42; "and a 62
fusi on pol ypepti de, designated as pBx6, containing APP am no acid residues
592- 695. Autse'nd:tfmngtamdmomseoidmtnész&dnpmetrhis%%swalrbdMﬁhg\%iphntawlj uvant as a
control.. Far. qﬁcn pmuni zati on, 100 ug of each A(3 peptide in 200 Itl PBS
or 200 pg 5% ,&f:Sf_: derivative pBx6 in the sane volune of PBS or PBS al one
was emul sified 1:1 {Felinventign aotpnovituspiaghestiEkirsfod pafoamingianivo( CFA) in a
final vol une of far .the first ation, follo b boost of
the sane afBifite ?C?ﬁ%}m@ﬂélﬁ P'l’fallnr‘i‘BGﬂ‘btfngug “é‘r”gﬁ‘hﬁf“%p“ﬁa? tpr‘%qr for the
3 ulbsequegt “ﬁmufrcddl&E$-la.nHreWrib|Iy Bﬁanﬁwdgltmabénﬁagkfg&?mary ﬁB@J{cﬁgZ@ én@ﬂs wer e
elivered intra ga schedul e for the firrst three
doses, thef BHY ‘g"’% &‘Fﬁi L?é‘?i’ghai@qﬂﬁéﬁ@%l@é&“h‘%%?@ fiedomingaridur to
seven days viM iinedihank each i muni zation starting after the second dose
for the neasurenent of antibody titers. Aninmals were euthani zed

approxi mately one week after the final dose. 2. A(3 and APP Levels in the
Brai n Fol | o, g vadambeih@ur nmont hs of imunization with the various A-i | S

pept | deg or the APP derivative, brains were renoved from sali ne-perfused
ani mal 40 One heni spH&F VBN BFovides Bitiogs of ifmiya dRpeRtRmdei daposisialysi s and

the secondpyst. L&iﬁldmmbdstdil@usgﬁmmdﬁgﬁ&mceﬁﬁrﬁs(cﬁag’%ﬂaﬁs 6FRIZh&vedss. To measure
t he concentratl ons of various farns of beta ar%s dP pept.i de and anyl oi d
GHPC

precursor [SEAEioRSustaRELIBHT SR Fer sXaBPl: e Bsthe MEAdOHSPALEE of t he

hi ppocarrpabres&ﬂhg WiRbym s&@@ﬂ@ﬁid af thé ﬁﬂlcﬁfﬁsﬁ&{&mﬂrﬁ%@% §Its5 M 20
guani di ne. d the Il evel of anyloid or APP wa

e were
quant it at e&eﬁf}*e@awéﬁ 6‘% S‘t‘fge“é%g TOR} Aldhgmer q‘iﬁt"ieo emet@fhawaa}saée of A(i

pepti desor u&BBn@iyn@Mﬂﬁc%@t&ﬁ@nPPe@Edc@Bﬁaﬂn@m@eﬂ‘ d@ek@%tfaﬁfym indithtgs fredi an
concentrati on o tOt?xH A%3 for the control (r:ho i rmuni zed with PBS was
wre H%are

5.8-fol d hPgReHbilifyfo YO Ieeaten e alse usefyl fprdnopiorsg 24, 318 25

nag. hi ppocaigat plopBsivn 6QoPRIKRAsc O trdatdhédt i G4tBnisAhothafe Kok hR¥buslyhe medi an

| evel in the cer of ,the control group {23.4 ng/g tissue) was about
1, 000- f ol dg'la%%?de‘?"ﬁh‘%\%mfrﬁ I$%%pocampus. These levels are simlar to those

tEat we h?ve previ o(mlé yxememrdrhdyfidrhmlh&irﬂgQ)Zéég@ﬂssumtlbdc@[\tﬁ&&mcﬁbm ce ?f
this a (Jo op- Whods et a 1997 ra e cortex, a_subset o
treat rrgﬁt é‘g@%’s‘ﬂ%%?& Wead’ﬁé‘?’fntdS‘F%fr“gAhe a6 aﬂ‘?‘i’ it E‘ﬁ%{? %g Rreforedaniifodits dif f er ed
si gni fi canbiny td APBRPolIRSLa PhtichN@itiRANbihGhe wmmmengm,ﬂ» Ppdpkptidehose ani mal s
recei ving AN1792, rodent A(31-42 or the A(31- E_egtl de conj ugate as shown

in Fig. | Antibgdies hisdingip anepions of B within arA(ns agidy &1 egpaeigulsyly 75% 79% and 61
% res peCt bx’éﬁth RBREE @ odOtht DAY bindl tofRlephdpeSfitid £RLIBGEs A PyPS- There

were no
Aﬁ Such antibodies typically bind without inducing a substantial clearing response. In

25  other methods, the antibody binds to an epitope within amino acids 1-7 of AB. Such
antibodies typically bind and induce a clearing response to Ap. However, the clearing
response can be avoided by using antibody fragments lacking a full length constant

. region, such as Fabs. In some methods, the same antibody can serve as both a treatment
and diagnostic reagent. In general, antibodies binding to epitopes C-terminal of residue

30 10 of ABdo not show as strong signal as antibodies binding to epitopes within residues 1-
10, presumably because the C-terminal epitopes are inaccessible in amyloid deposits.

Accordingly, such antibodies are less preferred.
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di scernabl e correl ati ons between A(3-specific antibody titers and A j3

|l evels in the cortical region of the brain for any of the groups. In the

hi ppocanpus, the nmedi an reduction of total A(3 associated with AN1792

treatment (46% p = 0.0S43) was not as great as that observed in the cortex

S (75% p = 0.0021). However, the magnitude of the reduction was far

greater in the hippocanpus than in the cortex, a net reduction of | 1,186

ng/ g tissue in theyhi ¢ : j s ohiEl s ortex. For

groups of animals F@le?@?Egﬁﬁﬁa%ﬁf%%?@??ﬁ%é%?9ﬁ§§§%§aﬁﬁghﬁg |§§%total A~3

| evel s welrody oéthe petiknbpr 881 indo the Main bssiptretranial injectiamoe bp drilligg g belet he snal |

group St ZguahesR. MilfoKAE bARCh! ot th ialMe ik RAERK bllR, 10 | evel s from
ot’h groups,

animal to anfrmal wthin ese reduct]ons re not significant.
Wien t he treatedng methody, SMypirallwelregeagentse labelladnalthioughhinspwe mephoeds, theone of t he

treat nent_indu I chkd ONs r he ignifican . he smal | er
A~3 b rde’?flr?arﬁy%%gméor é‘?}“‘%?ﬁr@i@ ulnfr%b?ﬁ‘r?lggn {l ég&gﬁﬁzﬁ’f%ﬁéﬁl%g&ﬁgﬁgti ve
i ndi cat orto®indto @rtprianky ehfcat tFhe clibiee of laledh depgeds omthéd\ndarsef détsctiorasur ed by

ELISA in the cortex,are simlar, . byt _not.i ti.cal,, to. 15 the results from
the i mun %ieéaf%@ﬁ@ryﬁu(?éﬁscegﬁg}’?éﬁ Sé"titdg%g’r 88‘I‘°€%°2“f’8?‘apseﬁf?~§’a%5‘§g’§lt'§o measur ed

i n the celbdielslsuiablexor ©fhogmpHiy fétentioh withbutistmidayinatfeaddre RadicaitivaD pat hol ogy.
None of t nmedi an congcentration any of the groups imunized with
the vari o{% el s oF 8t§°tﬁcfusfx}$eﬁ}¢>9rgpe$é-(/ati ve differed fromthat of the
contrpd group in tDignbsigisperf@iet bg chihring therumbes sizt anddardgasitgof hat "non 20
pat hol ogi cal,, l.evel s of A~ re unaffect by treatnent. APP concentration
was al so %E"tnéflfﬁchk’cfoﬁ?pﬁﬁ 138N ﬁsﬁﬂ?%‘@i‘ﬁﬁrfgﬁb%ﬁbnec@%%ﬂ TGREYPOAT t r eat ed and
control nines levelindipbptitintof Afseasdaydivideale Bhst lihaethes Shealdoiremesentdesi gnat ed
APP-a [/ FL r.ecqgﬂilz&? bot . , P-al pha (a, the secreted f rmofb APP whi ch has
been cl eakfEHOW FHITAHTRINAL i BEHRGREEG - EAE*FRPIE: PERERTY AP FC BFL) of APP,
25 whi | e ddamired dmalpateatigiirg B imitgytreffiiing and messurddrvalits theresftve

treat pent - i i m.nut | fo A~ bset of treat ment ,
the | ool SRR s Gt Bt kg oate Hbro BaRdRELe Blre IBERRPRY (O (he

cont r ol - apisitivk sespdise setraaesant.t S i ndi cate that the imunizations with A~3

. peptides are not depleting APP; rather the treatnment effect is specific to

A~i. 30 In summary, total A(3 and A(31-42 levels were significantly reduced
in the cortex by treatnment with ABRAMPLESodent A31-42 or A31-5 conjugate.

In the hi PW‘?CE%&H@Q%YV@?{@A%AM% |y reduced only by AN1792

treat ment. treatmentrassociated changes in A(i or APP |evels
i n theo hi ppocanpal ;Theswerlekamypgits deicribe aérhimistration &fgifgapepiticao saggdnid cant . 2.
St oC e veraordng ABPMith a mitationat posion 717 (AP Ihy R predRpGieL T EPAT €0 TOT
them to develop Alzheimer's-like neuropathology. Production and characteristics of these
mice (PDAPP mice) is described in Games et al., Nature, supra. ‘These anfmals, in their
heterozygote form, begin to deposit Af at six months of age forward. By fifteen months
25  of age they exhibit levels of AP deposition equivalent to that seen in Alzheimer's disease.
PDAPP mice were injected with aggregated AB4, (aggregated AP42) or phosphate
buffered saline. Aggfegated A4z was chosen because of its ability to induce antibodies

to multiple epitopes of AB.

30 A. METHODS
1. Source of Mice
Thirty PDAPP heterogenic female mice were randomly divided into the
following groups: 10 mice to be injected with aggregated Ap42 (one died in transit),
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i mrunohi st ochem cal anal ysis, three groups inmmunized with the A~-3 peptide
“¢onjugates A(31-5, A31-12, and A313-28; two groups imunized with the ful

| ength A(3 aggregates AN 1792 and AN 1528 and the PBS-treated control
group. The results of inage anal yses of the anyloid burden in brain
sections fromthese groups are shown in Fig. 12. There I 0 were significant
reductions of anyloid burden in the cortical regions of three of the

t r eat Ments GO e SN tE PBSAGLvARS RS and [Rurgijeatdhtrbledpigt mise of anyl oi d
- burden was observed in t

Jok the group receivin 1792 re th an val ue ‘was
reduced ByEroipissies wathgepies gerived 5%@%%3&%%?%@?&%%@%0‘% gstﬁ{p;bser ved for
those animals treated with AN 1528 (95% p = 0.005) and the A31-5 peptide
conjugate (67% p = 0.02). .15 The results obtained by quantitation of total
A(3 or A(31-42 By Eepasptionod Immynesess bur den by i mage analysis differ to some
extent. Treatnent mﬁé}atmﬂe'iaégré@@dquagmmnammgamm_(msrteb@delsevel of

cortical anyloid burden when neasure quantitative inmage anal ysis but

y 1

not on t Hac,dasleddrl Danasdissedvedip 08 mlayateriand made wnied PRy a9dingRemidasur ed by
ELUSA  Thepth Il SR ABRINRE B SASEirk Whid RRHE 375 nliGlWhidi0 De due to the
20 specificities of the assays. |nmage anal ysis neasures only insoluble A~-3
aggr egat ednditiéms tid patidsaggtegated nAnyasusedt Apwid st@ed asadylyephilivdd f or ns of Ap,
bot h sol ubl e an%Lﬁfol,g%e, mgnoneri ¢ and aggregated. Since the disease
pat hol ogyPoveeraheffg funtinths 8exdUefitlt ed with the insol ubl e pl aque- associ at ed
form@f A-3, the image. analysis technique may have nore sensitivity to
reveal treatnent effects: However-since the ELISAis a nore rapid and 25
easi er assay, it>i SrepdpNPnpEdHeAtioRyr screeni ng purposes. Moreover it may

reveal that the tregteaBiheesm) f0RiLst apadptdd APU20h PBSIpet moge 8as er for
pl aque- associ ated than total A~3. To determ.ne if tgle %S-Speci fic
me

ant i bodi essnwsified; Ik byith Fompleterdireundis adjuyant (Glad)in a fpdyo FO¥leacted with

deposi t ed, D@l voAY iRk SnmAniskBS Sb1Rfed!th% 1964 bF QB Sarhd SRBdnRGE treat ed ani mal s
and the control mce were reacted wth an anti body specific for nmouse 30

| gG. 15 ciowungaen in icomplepisugd's adiuvant(IF Abaiayeskn ol o additioaalieses it oat ed wi t h

endogenougal g éi%n A TR ik VRN ITHE B8k dulndiRShuATzhti B8 MletedRneAn] ugates Al -5,
Aril-12, and A 313 28; and the full length A(3 aggregates AN1792 and
AN1528. Bnenithly irfteroats bni0Suil of BBS. Injeptiamaveedlelivered inkepegtoneally m)- pept i des or

the APP pepti de pBﬁﬁﬁ&@&%&%n@p@hﬂf&ﬁm%ﬁmanm&@xver@mjleé{e@w gnent of

Antibody Titers 5 ~ e were our- to seven days follow ng each
i mruni zat 1:bmixefRBSY Adivrkutet 4G0nd psianone or AR A XBSEST mpye. 8APotal of five

candutn Ber Gt RoV R SFRSUR: g S S0 ART B 178 A Shown

in Fig. 13, peak antibody titers were elicited followng the fourth dose

for those four i i el ghifited the highest titers,
10 of AN1792-spec"i}’%§%§§ﬁ% Eg%@ﬁ%%f’%gp%;’ﬁﬁém: 94, 647), ANL528 (peak
GMIr: 88, 231), A(31- conj ugat e (peak GMT: 47,216) and rodent A(31-42 (peak

GMI: 10, 766). Tit efBe ftoe tmhbsds aye daspribed ddta in Gdnesal aterials andMethddag the fifth
and s'§<th doses., For the remaining five inmunogens, peak titers were
reacheéd following the fifth or the sixth dose and these were of nuch | ower
magni t ude t hamB.t hoBESOLTBhe four highest titer groups:

PDAPP mice were injected with either aggregated AP42 (aggregated
AB42), SAP peptides, or phosphate buffered saline. A group of PDAPP mice were also
left as uninjected, positive controls. The titers of the mice to aggregated AB42 were
30  monitored every other month from the fourth boost until the mice were one year of age.
Mice were sacrificed at 13 months. At all time points examined, eight of the nine
aggregated AB42 mice developed a high antibody titer, which remained high throughout

the series of injections (titers greater than 1/10000). The ninth mouse had a low, but
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~15 A(31-5 conjugate (peak GMI: 2,356), pBx6 (peak GMI: 1,986), A-~il3-28
conjugate (peak GMI: 1,183), A333-42 conjugate (peak GMI: 658), A(325-35
(peak GMII: 125). Antibody titers were al so neasured agai nst the honol ogous
pepti des using the sanme ELI SA sandwi ch format for a subset of the

i mmunogens, those groups imunized with A31-5) A313-28, A325-35, A~i33-42
or rodent Aril-42. These titers were about the sane 20 as.those neasured
agai nst Armbasd@blexice pf afpooxirhdtely 1 100N(Figyr8 1, Pebld HSABHenjedted misk b case

i ghor - THICREEHTEAR 70 0OF 15 M e PP AOPE AR Bl 50 ) e

ani mal s orlll(meoomean val ues of treatnent groups did not correlate with

Cymphopr ol 1 orat 1 v Th BHSHEHE. RS MeEL AR AE ) RO A HRAC 450 s

neasur esl UgleV@ nsbRE AL & 8h06 dikaiov @isd FEBE ARie Whdn tREed ygameaggw@akdkphj owi ng the
final,ixth, imunjzation, Freshly harvested cells, 10S p {Fﬁ?ﬁé\éﬁ[‘ﬁ wer e
at

cul tured fomy sxcgedpd 4itimes heskgronachitae data ppigh othgrye, thex e ion of 5 -

p. M for Stﬁﬂw@&w&hnd@m 8mé O ATaBUOBEThe BAPRY eI OfesfoRse \I/@ﬁhegfg@dl@s were
also cultured in the gresence of the reverse peptide, A(340-1. a

posi tive c¥thaselime gejgistyityalititgelepsthafe?®- cul tured with the T cel I m t ogen,
PHA, and; as a negakiyg oﬁp&ttﬁﬂme ﬁi%'e'u?th\é‘%éﬁeéh‘tﬁdwmeﬂb M‘éaﬁé&%up%g&i%l pepti de.

66 Lyrrphocytes froma majority of the aninmals proliferated in response to
PHA. Th&r edmtaélemyém@;mthmbmm rbt@pt)m@rm@tlisnefrmamie indheyAlbandept i de.

Cells fro S, AN1792,
r odent Alnbgé]ggg]géﬁh%@h | fer)(;ll%egl F@%ustﬁhéﬂ%gﬁﬂgﬁfnﬁ%%hgﬁ h A 1-40
with the hfrgitdsnd cipaulite ccnrneesr db¢ mr@m@fdoposmnmzlmltaﬁ@ thatiofrantreptgd each of
the groups, éx%ﬂ%?&la}%{ensti%ﬁn 1\%&699&\)&9@;&%}6 shdrdzidfs, Ry R bEeANd A25- 35

proI iferate I'n response to A he remai ni ng oups receiving Al-5
o d

conj ugat e, mokeulardayeoof thebippocpBRE dontatPBE S @A BIOHFH theib hdZinicatest i nul at ed

respon r.e 1 T, d

Sl rmunggeng%ﬁfﬁad %%t&?nc@ég%m S é{é‘ég‘g gﬁnga?(; %%gspge ag%%? 7&?{5%%%5 12-merl

/ 8 13- 28~ plegt6vasidentificd ih 9rdler 21114 reedted 1988242 VYes 10- ner 0/ 10A1- 4040- ner 51 8

1-4242-ner 9/ 9A 1-42 .81 8Bx60/ esul ts show
that ANL792 and ANL g Tt ”"g rgﬁf‘h?mg °@£ué§%ﬁg’;e§”‘£rlar§%tﬁ’“h kel y of

the CD4+ pheified yipelranidie r:allusteuncaehle‘fedam th& Asﬁyémmlv2}trcae¢d anfredp@ies @)-i n ani mal s
I 250 Yo i By R A L SRR SRR RS ccoun 2o, B
15 peped desntrzated sanmet gmms(ﬁ&m@twmmmﬁdmntlp_gsatef thi foe thoye intfingézed Withmaj ority
o 5P PSR PO R OUE AR gl LY 10
i's support 84P bypttdh&e(S\Aé’wahs)ﬂv%"/thdmmua)ﬁrorp thel infregted, corérol mépgonses f or
ani mal's | ncoen%x(i:rpcd%umter%gss XBt ; e%gc{]&posng LRURed %tﬂ?}ﬁ: A@-@pd@iﬁ%hﬁmoclonal
antibody (mAb) 3D6 in the hippocampus, as well as in the retrosplenial cortex. A similar
25  pattern of amylbid deposition was also seen in mice immunized with SAPP or PBS (Fig.
2). In addition, in these latter three groups there was a characteristic involvement of
vulnerable subregions of the brain classically seen in AD, such as the éuter molecular
layer of the hippocampal dentate gyrus, in all three of these groups.
The brains that contained no AB deposits were also devoid of neuritic
30  plaques that are typically visualized in PDAPP mice with the human APP antibody 8ES.
All of brains from the remaining groups (SAP-injected, PBS and uninjected mice) had

numerous neuritic plaques typical of untreated PDAPP mice. A small number of neuritic

plaques were present in one mouse treated with AN1792, and a single cluster of
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conjugate was effective at significantly reducing the level of Ain the
brain, in the 20 apparent absence of A-specific T cells) the key effector
i mmune response induced by imunization with this peptide appears to be
anti body. 67 Lack of T-cell and | ow antibody response from fusi on peptide
pBx6, enconpassi ng APP am no acids 592-695 including all of the A(3
resi dues nay be due to the poor inmunogenicity of this particul ar

preparation.. The poar i nogeni city of the 25- gregate js |ikely du
Po The- pepbiamriufigls bV ERRPR R sGtand it PO R AR TR Bl o)
epi t ope t oofhid ippdeempuspandishown fFigrs, asrhorsaatyd the spmbadlimihdtionlof s pepti de were
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adj uvant, and eut hag‘iﬂged af 4-5 npnths.. Bl ood wgalgfpl I ecii ed frominmuni zed
mce. 1YG was separ A EFFSVINSPEURPLRIBAESTRERERILT2mHOP 3F5 28%eci fi ¢ for
the i munoggént iete bﬁwafmbalfgh_mzpﬁjwéd @OuRYTiftrdind from elereiRings aply. An
average of about O, 5-1 rTg 0 |m*runodgen-spe(;|.f|c anti body i s obtained per
mouse, gi vETAEPSEORBingd abypdapbeniadnsiged GF AP-positye asegyies ixpidah@imb Plagicon wit h
Ant i bodi esmg&iﬁg%%gguggrggﬁo¥u% GRS Lea0le 8 SRRORR o GReradifled¥RiE 1 NJ ect ed

with 0,5 mg inF ) onal anti-A(3 or specific anti-A(3 nonoclonal s
as shown bEbofvingd to lagrlizdhidd yBulepgsits-athapBATpputiyaasirddyted weee dssogiatddow '
endotoxin | ev Manog! an, be 20.0r r | NSk fr t by
oroL ol VAR IR ELSRL RSN Pl RAERN RSBl LRI

hybr i domasinalplsgeeegtivg ABNE2 hydied siivapshilanininal phigndadycidtbdglicsipeasf i cal | y

binds to a desjred fragnent qf A | {.hout binding to other nonoverl appi ng
fragments gt @é.’“%mg‘ﬁﬁ‘fa %’“%&"%ﬁy ~Epi t opei

Image analyses, shown in Fig. 4 for the retrosplenial cortex, verified that

the reduction in astrocytosis was significant with a median value of 1.56% for those
15  treated with AN1792 versus median values greater than 6% for groups immunized thh
SAP peptides, PBS or untreated (p=0.0017)

Evidence from a subset of the AB1-42- and PBS-injected mice indicated
plaque-associated MHC Il immunoreactivity was absent in the AB1-42 injected mice, -
consistent with lack of an Ap-related inflammatory response.

20 * Sections of the mouse brains were also reacted with a mAb specific with a

" monoclonal antibody specific for MAC-1, a cell surface protein. MAC-1 (CD11b) is an

integrin family member and exists as a heterodimer with CD18. The CD11b/CD18
complex is present on monocytes, macrophages, neutrophils and natural killer cells (Mak
and Simard). The resident MAC-1-reactive cell type in the brain is likely to be microglia

25  based on similar phenotypic morphology in MAC-1 immunoreacted sections. Plaque-
associated MAC-1 labeling was lower in the brains of mice treated with AN1792
compared to the PBS control group, a finding consistent with the lack of an AB-induced

inflammatory response.

30 C. CONCLUSION
The lack of AP plaques and reactive neuronal and gliotic changes in the
brains of the AB1-42-injected mice indicate that no or extremely little amyloid was

deposited in their brains, and pathological consequences, such as gliosis and neuritic
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2H3 . A(31-1210D5Ap 1-12266~ A(3 13-2821F12~ A(3 33-42Mouse pol ycl onal
anti-human A 342Anti - Aggregated A342 Mce were injected ip as needed over a
4 nmonth period to maintain a circulating antibody concentrati on neasured by
ELISA titer of greater than 1/1000 5 defined by ELISA to A(342 or other

i muunogen. Titers were nonitored as above and nmice were euthanized at the
end of 6 nonths of injections. Hi stochem stry, A 3 |levels and toxicol ogy

were perforned post nortem Ten mice were used per group. Additional -

st udi es ofPapalogy.\vers Rhvemi QEWBW!QFN@CS@@S@&! -‘blé’d":ii shoPeaseplidly thd saared XI | bel ow.
10 VI'I. 1| v ant spl e £.C0 A al um
an oil-in %’%Pﬁﬂ&oﬁﬁsgﬁh&g %ﬂ 1cn€§%ac‘ 3;srte’o"gE i ?‘gp e‘F »_
response. effectivetiethi ateseraiod ofMdposidon dibcldaranti uﬁymﬁﬁsslﬂgfi’on@ﬂd‘tm &di‘f erral e

Hartl ey st .ai. n SIX ek old obtained fromEImH I, were
sorted i ntYTEIaHoORPLsY mﬁsseq\’eé‘t Beélg‘?"ﬁ‘?#ﬂﬁl g@%"“%”?’ [leggqerpy ?H.pgea Bhlshi t oy at ed
deri vatsi vedimigseibn eoabpdpade dunthlavé/@dth ?x‘é%n@éﬂilvwﬁd\ﬂx@r eu§€}$&{&ﬁ9ﬁ10up3 recei ved
i njections of AN179 (33 ~.g unless ot herw se spem? conbined with a)

PBS, 20 b)PreYeRfipg®té4thgj uvant , c) MPL, d) squal ene, e) I\/PL/squaI ene f) low

dose alum or g) high dose aI um (300 ~tg AN1792). Two. groups received -
i njecti ons of a palmtoyl ated derivative of AN1792 (33 ~Cg) conbined with

a) PBS or. b) s&@% %Srﬁsﬂaﬂ Ytenth group recei ved PBS aI one wi t hout

antigen or additi Or@x'ouﬁfgdf‘f*('@meekgﬂrfehﬁ% Wx%@egs?e?ﬁh%' r ro Fr eund’ s
adjuvant, the first dose was emulsified wth CFA an |ng f our

doses Mi t AverEmmysized géth 308d 08B hi, St7e i 8c0-4tor 8- 1dugof AB f@ﬁit&z@edfmr all groups
except thephi/gh i

| nj ect i ong: Wer e g&%ﬁﬁl%%ag}rl e&gl nt rmgegﬁeéﬁ%g% ?{'ggfggggﬁéay? cﬂva s

i nt r anusc dpliged by A fQuah deperhe momth lqlsvadl’hed'egsioad vaesrenad sified VBthoBFA ed ri ght and
left side N ven on a

bi weekl'y scfﬁgrgﬁql %‘g:‘aggg% (fgﬁgifedmgloses A"}%m%n%rne%%ef e?(\)/la “Smg Bl ood was
drawn si x €8 igaeizatipay startipg ¢ m@e@mérdoserfmnpa@amemm of sntdmﬂy figrsaf ter the

P b Ve e R S e R
m of were addmonally bled at approxxmately monthly intervals for four months following the
fourth immunization to monitor the decay of the antibody response across a range of
doses of immunogenic formulations. These animals received é final fifth immunization at
seven months after study initiation. They were sacrificed one week later to measure
20  antibody responses to AN1792 and to perform toxicological analyses.

A declining dose response was observed from 300 to 3.7 pg with no
response at the two lowest doses. Mean antibody titers are about 1:1000 after 3 doses and
about 1:10,000 after 4 doses of 11-300 pg of antigen (see Fig. 5). |

Antibody titers rose dramatically for all but the lowest dose group

25  following the third immunization with increases in GMTs ranging from 5- to 25-fold.
Low antibody responses were then detectable for even the 0.4 pg recipients. The 1.2 and
3.7 pg groups had comparable titers with GMTs of about 1000 and the highest four doses
clustered together with GMTs of about 25,000, with the exception of the 33 pg dose
group with a lower GMT of 3000. Following the fourth immunization, the titer increase

30 was more modest for most groups. There was a clear dose response across the lower
antigen dose groups from 0.14 pgto 11 pg ranging from no detectable antibody for
recipients of 0.14 pg to a GMT of 36,000 for recipients of 11 pg. Again, titers for the
four highest dose groups of 11 to 300 pg clustered together. Thus following two
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dei oni zed water and the m xture was vortexed to generate a relatively

uni form suspension. A 100 ul aliquot of 10X PBS (1X PBS, 0.1S M NaCl, 0.01
M sodi um phosphate, pH 7.5) was added. The suspensi on was vortexed again
and incubated 15 overnight at 37C for use the next day. Unused A(31-42 was
stored with desiccant as a |yophilized powder at -20C. A palmtoyl ated
derivative of AN1792 was prepared by coupling palmtic anhydride, dissolved
i n di met hyimnfuwizatiorisabs antibothtteawnsdzpérelentiondhe antigerdduse ofrosiithelbé84d prior to
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| nconplset eniffiee itbe S00acH gt¥@thad thbQ)meal@ePiERB R RIAERL daDoORRS el th MPL
for groups, S and 8, |yophilized 25 powder (R bi | munoChem Research, Inc.,
Hari 't on, ‘RmURALoTdite @) Thiobsory alipnasgsssts tabths prakAnaanestic antibpdal

concent r atregdngfocdurfidid: (RAG 395 bEXEHmuFBRIoHT Al nWSst bﬁ@&gﬁﬁh&& 65 to 70C
for 30 sec to create a slightly opag];e uni f or m suspensi on mcelles. The
sol uti on V4% spenass Hiistimg wihe i group AathesI00 Hefdophgrewn stdwe mopths each

i njrecti-on 4 ' AN o] b, P L (50 p.1)
and 162 ~Ifog?ﬁ5 gﬁ\}\%}%é%%ggg% I'n %&ng;al@?llﬁggt/é %ﬁ&nﬁ%@?%ﬁe y before
use. T prdsplineavas daspaieepat 456 D¥asez)and dbouhkt% towtind 33-dnd -1hvag @pseenTitisj on,” AN
1792 in P S . 1 %.squah ene. 0.5% Tween 80 . 5% Span 85 in PBS to
reach. a 5? en’\gfe Osflﬁ%glﬁgmcfg%cgla%%%ngirl?? ,ér1ya tf’%rﬁ%’f’“ %gsccﬁsﬁlgﬁ'i\ﬁgg’?q“ Wy~ (group

6). The mappearstohabipific wishmubtsdpl deelineltie frasmontl fallomdngfealardspamse hanber ed
hand- hel d I I ntil .the.emul sion droplets appeared to be
about equa ﬁ%/‘%]e%gnyéffn%%rgp%gﬁggl?eﬁo.sféi%frfansﬁegl‘eéeﬁg or standard | atex bead when :
vi ewed under a ni cr BsrapbodyThes pmbtht kinetips olthp erspoon oftheseydiscleenrt , m | ky
whi te.ysThg & Sinf I v i of 1nj ections.
For & 7 ouph i pRfar oGS ot R AL PO AL a BB B B e et on o1 50
p.g per dasllielgnaoher. Nogedees plfectineltodnduse geimmuriertypresefimhureanslass f i cati on as
not ed aboveg.; ki ok {Bet derivative (group 7), 33 pg per dose of

pal m t oyl Yrﬁﬁ—lf%?ﬁll-lﬂ mséggdg)e‘éétlt oﬁlsﬁc{fg%il ene and vortexed. Tween 80 and Span
85 were then added with vortexing. This m xture was added to PBS to reach

final conggnt ' 8bRERR FAIR PHERAPALRNC EFPICAEYARRAINEP EsTABIOSIAD A0 85 and the

m xture was enulsified as note
20 This assay is designed to test immunogenic agents for activity in arresting

or reversing neuropathologic characteristics of AD in aged animals. _Immunizatiéns with
42 amino acid long A} (AN1792) were begun at a time point when amyloid plaques are
already present in the brains of the,PDAPP mice, ‘
Over the time course used in this study, untreated PDAPP mice develop a
25  number of neurodegenerative changes that resemble those found in AD (Games et al.,
supra and Johnson-Wood et al., Proc. Natl. Acad. Sci. US4 94, 1550-1555 (1997)). The
deposition of AP into amyloid plaques is associated with a degenerative neuronal
response consisting of aberrant axonal and dendritic elements, called dystrophic neurites.
Amyloid deposits that are surrounded by and contain dystrophic neurites called neuritic
30  plaques. Inboth AD and the PDAPP mouse, dystrophic neurites have a distinctive
globular structure, are immunoreactive with a panel of antibodies recognizing APP and
cytoskeletal components, and display complex subcellular degenerative changes at the

ultrastructural level. These characteristics allow for disease-relevant, selective and
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To prepare, fornulation doses with alum (groups 9 and 10), AN1792 in PBS
‘was added to Al hydrogel {al um num hydroxi de gel, Accurate, Westbury) N1~ to
reach concentrations of 33 p.g (Il ow dose, group 9) or 300 Pg (high dose,
group 10) AN1792 per 5 ng of alumin a final dose volunme of 250 pl. The
suspensi on was gently 15 mixed for 4 hr at RT. 3. Measurenent of Antibody
Titers Guinea pigs were bled six to seven days follow ng i muni zati on

tS_t ?rti ng aéﬁr&:ucAtHr&nMZ&g@@mémk BT, Hﬁ@ﬁlh@g f&g{atignAﬁﬁh@-gD@ﬁ’be%ﬁ_ b'ds. _mheggs. Alnti body
Iters agal ns were ne r Y. as eScCril be In ner a

Materi al s ﬁepp&wﬁwagaﬁ CQ‘F‘P"WB%Q%%%@%%%P%‘H%%“N‘Féﬁs‘lé(%%‘f‘hzfi%éks, all

gui nea pi gstivERIySpeifidTaraee APP. (aRhbdldml aftibbdy §¥3, andey RbdiRsRanahblé | Ui d was
coll ected and the brains were rempved _and three brain 25 regions

( hi ppocanPySPIBYFTIstists ynass cealuy. (iprefpes. dn gditionde arasimine thestet'oheasure the

concentsr atAr0ry92on hoyRld pPMqhe BirRagbd) wd hotfofel theR ffefls oR@Ssiteatnedt onARé | DOdy
Responses 30 There was .a wi de range in the potency of the various adjuvants

when neas §eedonaent pinennis dysioPyesponse to AN | 792 fol | owi ng i nmuni zati on.

As shown in Fig. 14x:¥a6Rs AN nliéR21i¥as ndtiduiinat @118 that ReshiRe 10 4 réfidct Dody was
detected following two Oor three Immuni zations and negligi bl e responses were

det ect ed ftld degiae wfnewRenal inikry- HGBMRrpsitive astrqoyies gk MEIGflimeSigeomistaglie nean

titers (GyiSdonhor®ébieRBPIAIATE Ind HIRE VMG MLRARE Wit UCR(e fIPSIGRE Liters
follow ng the third doseéJ(lerI’ ZSS% t hat were naintaj ned follow ng the
S

f our t h0dogiiscpsgniFhaofoye, wea@lsp elonitqpd the deslopmsal of gerstive Tkpeytesis andher e was a

clear ant i GeRgldsHSg HeSOWLHIS frehtfd mfN1792 bound to alumwith 300 ~g being
nore imunogenic S at all time points than 33 fig. At the peak of the

anti body response, follow ng the fourth inmunization, the difference '
bet ween the twy, dOSKGteWRS adidUeibdsh GMTs of about 1940 (33 pg) and 3400 (300
p.g). The anti body response to 33 p.g AN1792 plus MPL was very simlar to
that generated wit hFUPhBsht heterazxequs femals BIPAPP Bésce 1 bio Hm mephs (380 fi g)

bound 50 &Jpihifed FHag @hled RREY, RbreYRldomG BRI WoRWl2hPE: Mesice€RIRd the potency
of the 10 fornulations relative to that wth MPL.as the sol e adjuvant by as

nuch as 755gnunizehith {0 HEEANYEY2 apd 2 wicedp bajqmpyrgzed yith PR sacht ef vy

non- i MUNQYERined WRE RreadliFs Ri;HidA!. efhel AN BB AL PRYEpIRIE 8haird diliRES When
presented in an o/w ermul sion wth GMIs of 340 andplos for the third and

fourth bl &8s theymeachidgrd gnongsof #gsa i p mopds gres agepemetcdabali afsaddr eund' s

adj uvant wirdlp oF el oMl afpp3hRidied BlinRiQverdeuriahiyed @l=108hd 80 1 S fol d
greater than'the GMIs of the next two nost patent formulations, MPL and

hi gh ddse TaReatiyel) dheurmainas consignedio srpriyp Fgmuripatipan il tgeHetion &al¥ n this
study are hédthsIRH @dAUD) respectively). A total of 8 animals (5 AN1792, 3 PBS) died during
the study. In addition to the immunized ;mimals, one-year old (n=10), 15-month old
(n=10) and 18-month old (n=10) untreated PDAPP mice were included for comparison in
the ELISAs to measure AP and APP levels in the brain; the one-year old animals were
25  also included in the immunohistochemical analyses. -
Methodology was as in Example 1 unless otherwise indicated. US
Peptides lot 12 and California Peptides lot ME0339 of AN1792 were used to prepare the
antigen for the six immunizations .administered prior to the 15-month time point.
California Peptides lots ME0339 and ME0439 were used for the three additional
30 immunizations administered between 15 and 18 months.
For immunizations, 100 pg of AN1792 in 200 pl PBS or PBS alone was
emulsified 1:1 (vol:vol) with Complete Freund’s adjuvant (CFA) or Incomplete Freund’s

adjuvant (IFA) or PBS in a final volume of 400 pl. The first immunization was delivered
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O these two, MPL appears preferable because a 10-fold | ower antigen dose
was required to generate the same antibody response as obtained with alum
The response can be 20 increased by increasing the dose of antigen and /or
adj uvant and by optimn zing the i munization schedul e. The o/w enul sion was
a very weak adjuvant for AN1792 and adding an o/w emul sion to MPL adj uvant
di m ni shed the intrinsic adjuvant. activity of MPL alone. 2S 2. A(3 Levels

In The Br ahmmwwva&ﬁhwak&&twseg%m@vq@ivgﬂn Irarad dedplyfoandséshet | zed,
was drawn . apd brai ns were excjsed from

t he cerebrg uj,d (

b s R P Hlone vilOut i) slimant it O fine o Bt e BRI g uvant

(1 8 r oupd2) thel‘@&ePB nkr@é:akl perfo)d)onal twoivwidek behadile @1 tigkafiret, thid® Bosps fpllowtd HNL792 (gr oup
an t he

i.zed conirol, rou roup 30, 3 To neasure the |evel
of A(3 pept Hﬂ@ﬂé‘?ﬁ* HIEPEIRHY ﬁf@g'e%gee@u‘gﬂanthé‘)ﬁ?}ﬁ’eﬁt&r%@ of the
hi ppocarrpahmaxﬁwdtat TRontAH 6f £pe) rededled dhly tRYfivNG invRidzagbepared in S M
guani di ne. These were diluted and quantitated by conparison to a series of
dilutions of A~ standard protein of known concentrations in an ELISA
format. The | egel s Rfsuly 3 pr ot einin the 72 hi ppocanpus, the cortex and
t he cerebellummerg%t;ézeery simlar for all fou rqoups despite the.w de range

of antibody respdndeiectspf AN7 QTW%‘%A{"H@%&F’SF | ations. Mean A(3

| evel s of about 25 Tig/résulth SEARTWRtRARAGSH &tidaDarhf16idbupleR@a@Bised 21 NY/ g in
t he cortex and_12 ng/g in the cerehel|um _Thus, th presence of ,a high

circull8ti kY qaﬂef%‘aaynat@eearlysewssmm ip Big- &1 Fhereditn wabeps somisalpmybishe of

these ani watdgn Hasglo.28% idh ERLp bf\@itdeRbR ) 2-Modthl RYBDAPP Fhidehgdludr ai ns. The
l evel s of A~3 in té’? CSF were also quite sinm|ar bet ween t he groups. The

| ack of | APRESCErvECt thyplagng lpgdin 'ﬁi‘r‘ﬁﬁi%&ﬁ‘f‘% Bl S SRIDEIIE| ndi cates
that the iHoNENrE&sRNNESRed Svel PLEILE Q87% af PRY.- aeh&ﬁhmé G.’UHIBtAmf'!Sz-Of A~3. 10
VI, Im"rune espgn&gto D fferent A%é, ¥ant5|n %Idfemale
Swi ss Webdedf greathstsduced amyloidburdqnay oply 1 en&tsbléﬂﬁs PStBer group.

I mgunnbat |19&h?bn¥bﬁtlrﬁe@bd/m toth ays- 4d l%ona&%%geat&ﬂgrﬁﬂﬁ 28e aﬂﬂbh "alb S]E fer edf
subcut anequs in.a s the buffer for
all for rru;%H‘EdF Was sigyificen e\%&é‘iege ‘bﬁ\ﬁe‘\é&gggé‘?f‘ m?%‘bﬁﬁf@f“&%’ﬁn’l muni zat i on
starting bsoatbz)endlme9smemndc;§>eobom2)mw5| s of anti body titers by ELISA
The treatnment regi of ,,each. grou Table 7
Experi mental Desi g%&ﬁﬁ%&?ﬂﬁ Mﬁg?ﬂﬁ‘f’f“@e‘r@eﬂmf“é’)"iatesl’ﬁmsuz 5 pgAN
179233210 MBhﬁBarﬂgetAdkaﬁQQcom@BGmthcSﬁ)olgéd‘dk mz&a&a]awelam&cmgm
179233513MPL50 AN 1792

5 L50 .5 833710P
17953981 o BRERG A FORSTHIATS ARORI Crroen debt LARE D60 Ba vrs &ypdinthe
adm xed5%Hg oﬂgﬁﬁfﬂfhlo}d Ini€aAthd ARproxjAdtelagd 2t B3R AR Wasﬂrslmﬁﬂmﬁlg{réﬁ

113253151065 £ 15 By P A0 AL B, 122
MPL25 pg/ RSCugntiNhd pio 2881 Td @ eabntof bR SrapegritizelpglihindFO B ANEG not es:
Nunber of G AnERRE: HsQYRiRknd NG thit A Ao Qhnltely BE1ENRE blo B Mon
25  of amyloid that would normally invade the temporal and ventral cortices, as well as
arrested or possibly reversed deposition in the RSC.
The profeund effects of AN1792 treatment on developing cortical amyloid
burden in the PDAPP mice are further demonstrated by the 18-month group, which had
been treated for seven months. A near complete absence of cortical amyloid was found in
30 the AN1792-treated mouse, with a total lack of diffuse plaques, as well as a reduction in

compacted deposits.
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b The adjuvants are noted. The buffer for all these formul ati ons was PBS.
For group 8, 5 there was no adjuvant and no antigen. , 74 The ELI SA
titers of antibodi es against A342 in each group are shown in Table 8 bel ow.
Table 8. Geonetric Mean Antibody TitersWek of BleedTreatnent Goup 2.9 5.0
8.7 12.9 16.712481 7972577618041772 _ 5983114398452876878313725000
~715912333127814127820791143682009725631S328826242x322993152374266125362301
| 44245Q4737395484 2. KP4 982bRM2aROAGed Cellular and Morphological

. 9251837449S218231025:30gk$151381711297082618216S36661219814581079~
6127971338433566! 080626141045413247I 609838152122630247212241496161832616668
020851631 17 ~28201 -“sppulabonebabrpasityasisyanidsnbisdiaintagisg Satdymicalya 299441
The tabl e ghik abbRld depssith! RORSkatly, Qr%e%x‘ﬁ@t;r@xn@E'Bﬁ'm@9f2%cuﬂ{n%upé-§4 5 and
18, in which the 5 adjuvants were 12 g MPL g 1 plus
MPL. | X7 TH¥ %ﬁ@@wehﬂﬁf ostiop! mylcnﬁpfaeu@memﬂauud/ g ofitheld apeuti c efficacy
study was RARR N ants

sui tabl e fgﬁ&g@a?ﬁv%rhgg tggée Z%r?néane geﬁlrs %%hf'rgf ﬁ)%{llgp (E)roﬁ‘gfl t'é %{ate i mune
responses senA(Rheaniypicadlyi thctacelIStrb@mb}tdumguamédmaltogHa Mm@maytese Toky anryl oid 10

deposits &

8. g rr;)nt hI (Q)LieF e’%é?%%%ous E%%g%%gmgéé’me{ﬁ l@ﬁ?ﬁ:@\%@%@%bﬁgaﬁgd f rom Charl es
Ri ver Labomenegyiessnd miseoghin (dHEE ends@btl_éﬂanmwgrermpmlogarlkymssncxamdmhmhmg 15 to
23 ani rIB' S whft o %%Hgtt'lglgoé)\?esée gr?sowotf cm—%a&acegwfc%ﬁgn%%%ﬁgﬁ%tﬁé 8 conbi ned

with variols adj uvan AnTmal s t7 B gender,
age, and pan@hvﬁﬁglésmlﬂchetﬂmdlmvsalvd mmsimﬂh@agdsrﬂmﬁshﬂsmls@&ﬁi y as possible.

The adj uva .U ot h

anti gens, Pet ﬁggg‘ £ eg]\'?%%’tt’k? %eﬁﬁgﬁ 'toﬂ ogﬁ‘tfg q&ﬂﬁi%iate An

addi ti onal bgzlrmmq:)/eaed/\ﬁst thafmﬂﬂﬂ H@dsxwvetd&llAN&r'éQé’stﬁmdmIﬂ&t\&dmtybﬂﬂﬁ?nnhwdf er plus
t he preser %ﬂ&l oYderexlith ro 9%7 g\rll\‘ 518% lﬂ&derdﬂqe }‘xzﬂxon concP tlor}xts Qm%fo?clzjcf m\é/acgllsl mmuni zed

with PBS allone as a n
15  were not 1mmunoreactwe with antibodies that recognize T cell (CD3, CD3e) or B cel}

(CD45RA, CD45RB) ligands or leukocyte common antigen (CD45), but were reactiveé

with an antibody recognizing leukosialin (CD43) which cross-reacts with monocytes. No
such cells were found in any of the PBSI-treated mice.
PDAPP mice invariably develop heavy amyloid deposition in the outer

20  molecular layer of the hippocampal dentate gyrus. The deposition forms a distinct streak
within the perforant pathway, a subregion that classically contains amyloid plaques in
AD. The characteristic appearance of these deposits in PBS-treated mice resembled that
previously characterized in untreated PDAPP mice. The amyloid deposition consisted of
both diffuse and compacted plaques in a continuous band. In contrast, in a number of

25  brains from AN1792-treated mice this pattern was drastically altered. The hippocampal
amyloid deposition no longer contained diffuse amyloid, and the banded pattem was
completely disrupted. Instead, a number of unusual punctate structures were p.rcscnt that
are reactive with anti-Ap antibodies, several of which appeared to be amyloid-containing
cells. |

30 MHC Il-positive cells were frequently observed in the vicinity of
extracellular amyloid in AN1792-treated animals. The pattern of association of Ap-
posiﬁve cells with amyloid was very similar in several brains from AN1792-treated mice.
The distribution of these monocytic cells was restricted to the proXimity of the deposited

amyloid and was entirely absent from other brain regions devoid of AP plaques.
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Preparati on of aggregated A(3 peptides: human A31-40 (AN1528; California
Peptides Inc., Napa, CA; Lot MEO541 ) and human A31-42 (AN 1792; California
Peptides Inc., Lot ME0O439) peptides were freshly solubilized for the 10
preparation of each set of injections fromlyophilized powders that had
been stored desiccated at -20C. .For this purpose, two.ng of peptide were
added to 0.9 m of deionized water and the m xture was vortexed to generate
a rel ati veIQOnﬂmalfrmbmcb of MBITIR fan@ A this '
step, in contrast, A&%?QZ A 100 EP@F%&‘&%%%%X&%‘%@%‘%%JO 15 M
NaCl, 0.01"#§ ‘b‘g‘? o theyporoegic ¢ells: t hen added 15 at which point AN
1528 began to preci Fmﬁa@.ixﬁtwelmge% f’s%?m@éllgﬁﬁﬁd%_@ﬂa%éﬁgse%ga' n and

i ncubat ed over%%ht at 37C for use the next repare formul ation

doses wi t h "AFHRT { EFsipwards igprgass 1 lmmnvora?épt/m@ tﬁ/wwgmpoaddm of 0

Al hydr ofel ANMO2-pefteRhice S6HHRE S RPEY %ﬁ | ne.
difton, I\UQ%? to rme concentratl ons 0%%%0 ug dg’%ln ﬁcg%e%gﬁqéé ny of
alum 10X f a{dEPéHV‘fYomzi"RHOWPUdose voI une of 200 p.l in 1X PBS. The

suspensi on was then Theatrby1tiho gch; hr _at r| or.to
i nj ection. Hllgg{})degpare fc§r mul at'i onéal g?ses or’ W EAMCIE%%ﬁ?Ta‘? oKy 6)

| yophi lize FarmbEAIN JegiPnmoChem Research, Inc., Hanilton) MT; Lot
67039- E0896B) was added to 0.2% aqueous triethylanmne to a final
concentration of 1 | _and vortexed. 25 The mi xture was heated to 65 to
70C fol030 sec to3 29%Effecty anhB Lyvedy EHLSA Datefntinationsispensi on of micel | es.
The sol ution was Qjogtqicafa]g % For each set of injections, 100 ug of

pepti de per dose 1h 50 u p.g of MPL per dose (50 pl) and 100 ul of
PBS per dose were mixetreatad BDBBPomcé Itl[eah@hztnL]bsR:l bﬂrﬁﬁﬂApErﬁdhh’c&&&QEe use. To

prepare fo (G hilized 30
powder (Aqa%gﬁh%:‘?%mp@%ﬁg/rﬁmmh %Eﬁas?&?tﬁf&p{? Hedy égH@thF 6%[ "‘Ib%@ ) PH 6.6-6.7 to
a final cohtepnthsthe &)ﬂu@fvasmrﬁ@l)mg/gamdnmassb%fe&rld' ktﬂccli a@mgtmﬁnmw@&us%t orefj at

- 20C. r LLons 1 0 ti de per dose i.n 50 pl PBS,
25 p. gﬁgf @ﬁ@cﬂ Eimé og%é ?g als gadfﬁ{%@%@mﬁ.ﬁgablf mepthpmiicher dose were
31xed i nt amtxmsg@td ll%ﬂ@ﬂeg/glabm mﬁmdllatzehtYaig%MVﬁz ?‘&ﬁeﬁla]?;ggﬂ ﬁalaagzo ff)r glélsatl on
oses W u a n pPg O in was
emul sifi eg %@yl("gj% }ﬁ ?{ ﬁé@ﬁél%@?:?ﬁﬁﬁamgm%%wt&mﬁ@w in a final
vol ume of KH&Qpl Oﬂomﬁofﬂhﬂﬁfﬂ ZCRngl dYWHB FARH OB m&ifis @Mlﬁstﬁé%!ﬁ'ﬂzs) aﬁ{g&éﬁhzat' ons,

n

t he antlgen was simlarl rruIS|f|ed with | nconplete Freu uvant

(1 FA). For EYOYPS “eps SOmPEES lecorieReseriing & FR% sadpetioant theafuthpt WweRld or  QS- 21, 100

~ er20dos@hepdisEDL 9 n 0 er dose) or
M%Lp(SO p. g perS doxgre)nOrsln'%%g%%m"%érsg%%g{reﬁg}ggﬁ‘%oﬂ—f‘ca?]e%ﬁ %é‘ﬁﬁ%zo‘pﬁﬁe of )200 ul

PBS and dePrpErédapgly st @e@@uﬂ%@emsd gnoop cingdinedmeh ldsha phz alot fagkiveen t he
shoul der Q'aﬁdﬁegdxffgx‘aﬁceg b&wggnQEpéomgfiea{\ﬂdri% gg?budz%gv%repsggmftlcant at 1150t q5Vas

enul sified 1: 1 (vol :
months (p=0. 04) and 8 months (p—O 0001, Table 2).

25  Table2: Median AB Levels (ng/g) in Cortex .
UNTREATED PBS AN1792

Age | Total "AB42 (n) | Total AB42 (n) | Total AB42 (n)
12 1,600 1,300 (10)
15 8,700 8,300 (10)| 8,600 7,200 (9 |1,600 1,300° (10)
18 (22,200 18,500 (10)| 19,000 15,900 (12) {5,200™ 4,000™" ®

*p= 0.0412
** = 0.000]
(b) Hippocampal Levels
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adjuvant (CFA) in a final volunme' of 400 ul and delivered intraperitoneally
for the first inmmnization, followed by a boost of the sane anount of

i munogen in Inconplete ~, Freund' s adjuvant (IFA) for the subsequent five
doses. For the group receiving AN1792 15 wi thout adjuvant, 10 pg AN1792 was
conbined with S pg thinmerosal in a final volune of 50 ul PBS and delivered
subcut aneously. The ninth, control group received only 200 pl PBS delivered

subcut aneously. | i i i i e for the
first three dose m%@gﬁﬁ%ﬁgﬁ%eﬁﬁﬁaﬁﬂa%@& e BGIATH

I e eafter._ on dayg 0, 16,
5! 5. GBrelitaoriis of At e d SABD BB et droees LN B & TORPUR ARG, omci
| mTuni zat ﬁlptilex'stb al-,ﬂi)(hgg/gfat Hrmoils (Z@bls_é);cﬂimild'd)s@BﬁdmmuhigedmasuhIMnt of
]?_ntn;FOdg %M&ﬁ%?g%ﬁp@é%d’ﬁ?o%?ﬁeg%# ﬁm%ﬁth@%ﬁr%&ﬁﬁs?#e\épééﬂ@eé&r’]!ﬂek affgref he .
i s X S I y ~ ass ~I vel's i
br i Andeby VB e R el Bapsr e Y, 25000 areanb iR, o1 g
pl aques i ng/britheirespastiveohismonth andlti-mionth timgp@intspdbe 18-moatANLEY- titers) and
é\~3ﬁepen?ﬁéﬁted%&lﬂh\faﬂiﬁﬁis\é%nﬁﬁ%%%?&im mﬁ%p%?@szwe@gﬁaf@ﬂ.@gﬁ; _ tZﬁ Eibl e

shows i ghes i,bo iters to - wer icited w

ana AN 1752 P et o Apl B ehd B padete REFTAE PREFBRISSATT on ( pea
GMT: 75, 388 ANIAA2tmted group Wersdidpificagbnlafverdhant i ghefRBfagroups(3R:080 ngferuni zat i on.
The peak ®3aN000 i@s, redpk&iveRep/000Pht thd 18ImbM é0Auatias (Td¥%d)ower than that
generated with FA (peak GMI: 28,867) and was al so reached early in the
i mmuni zation schene, after 3 doses, 30 followed by a decline to 28% of the
peak val udableBeMedidieARLeyvels (ngfe) in Hinroetmphe peak mean titer generated
with Q521 conbi ned WUNTREATED? (GVI: 1pBd1 ) was abadi7€® fol d | ower than

obtai ned wi tlh MRL. |1 faddi 440N, (HhE 1Kinetigds Qfy U 6l eSppIse Mere sl ower,
since an ad rtngnal, n;rmo Oxvas required to|reach the peak] response.
Titers 77 . |genér at f{g&' ’ bgu 0 ANL17 wer rginally greater than

t hose obt ai nedqglitll%iéq ﬁ‘ﬁgm}h 0} e%%szg’m nég)l %’ﬁerg&’ﬁé?‘e(lpgpi d. For AN

1792 del i ver%‘diﬁf—w_w@%;@ﬂﬂmg% titers were
barely greater p["hgrﬂ at for PBS al one. The peak titers generated with ML

and AN1528 (pe¢ak= GMI223099) were about 9-fold 5 lower than those with
AN17935 Al um bound AN1528 was very poorly inmunogenic "with lowtiters
generated in onl A %%rg%eﬁ;r tet}esani mal s. No anti body responses were observed
in the control a l)mafs |m'{1|

nized with PBS alone. 78 Table 9 Geonetric
Mean Anti body Tit eddVgarengrungeaediPABE migs: the gedian cerebellar level of total
. 5. 09. 013 ABIwAs QAL (T4 )08k 2 5 3@aths ABIE Tk ANiIntBAfci26 28 hiyf hrtd BO)Y 21/ 21) (19/ 21

) (18/21) 'ﬁ%&%@é&%&ﬁﬂs.Jlg?“?;?%ﬁéaged%%‘lﬁgﬁ%%y%& &;)a&%la!r @&gﬁ ;(201 20) (20
| 20) Q8- 21/3022933 71, AT FaASSAN 792 (1) 19 (10/ [ 9) (177 41 18) CFA/ 1 0
,07236 92793’5?%’856'“9’&1?15,‘”’6’%3‘%6‘,@%7“&13@%‘&&7@ 2rireate g‘“m““zj; fou 0%11 )

- (1S/ 15) ( b&e22 pg/E5stasA P A6)5HBYrtisShd SipAificanti2 538 389 09DANEEAB A0V8Mr(hs/ 21)

~(3/ 20)(13 %uggmpd&rg%ggdiggﬁgsg,@ggéﬁa@@a,),ogg.AN 1528( 15/ 21 )(20/21 ) (2l

1 21 ) (201 20) ( 201 20) Q- 21/ 29221518302, 994AN 1528( 11 22) (

13/22)(4/22g(20| 22) (21 /22}§PBS | us25 . 333937

. 47Thi mer 38ble dpMedianAf yye /(mg/;fia/q@ybellum . .

, (41 16) PBS2525252525( 0/ I GNTREAGKDD/ 1S) (WHE2) (0/ 16) ' ANI®Ametri c nean

anti body titefs mgasureTotaDap Nnsi(mAFAA AB NimbeToedl Apespofiler § per group 79
12 15.6 (10)
15 27.7 10) 20.8 9) 21.7 (10)
18 35.0 (10) | 431 (2| 248 (9
25 *p=0.0018
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The results of AN1792 or AN1528 treatnent with various adjuvants, or

thi merosal on cortical anyloid burden in 12-nonth old m ce determ ned by
ELI SA are shown in Fig. 15. In PBS control PDAPP m ce, the nedian |evel of
total Ap in the cortex at 1.2 nonths was 1,817 ng/g. Notably reduced | evels
of A~i were observed in mce S treated with AN1792 plus CFA/I FA, AN1792
plus alum AN 792 plus MPL and QS-21 plus AN1792. The reduction reached
statistical signjf 92 plus CFA/I FA. However, as
shown in Exanpl el}s Fﬁgﬁggﬁ‘&ﬁ%?%ga tgf‘éb‘q’(i))fl‘pélb'%%um zation in reducing A~3

| evel s becone substA®Rta aidtye @ﬂldatgﬂfAthbﬁectrbrbbth caninkl onpat bf th¢ AR ce.

Thus, it is ex ect d th t he ,AN1.792 um 792 us MPL
and AN179§q‘i?5’°€ ’f§§°§ ﬁ?"Bﬂ%cu’\ﬂﬁyI]ﬂ‘ F@g%n gtjtagtﬁ]gﬁg%gfre sf%gnl fi cance
in treat rrﬁmhuxﬁfres@bxﬁker Imsttmﬁes tcB&ate,&rstxg}aSﬁcreatsélmmII:Vé)thsIbu& itoked agr eservati ve
t hi merosal sho a, medi an f A(3 _.about the s as t 1.n the PBS
et o8 opeiobatipiney itrerss i be PUAPE masbeIndt chrh Jegrer eder pabet ELof " 542
wer e Comgguﬁn tﬁf@-m&%réé%ﬁ 1alf}fun@ﬁdn%gd l'a’hé%%?&n@%h%léicé%& #Ge4 ng/ g.

Not ably r ced nedi an | evel s of 620 and 714 were observed in 1
S the m cAPPfoemseeﬂumdbvm%mmwmmh@mbmmAnﬂmﬂm tyshigd vathem AN 1792

pl us MPL I achi evi ng

statisti cg?géﬁ’e‘l‘g%‘ﬁ’%“ ance ?m‘ﬁl%béfﬁ J[Ke?i “%}N g‘%&i‘f’ lg—grﬂf‘tfaélg rrent ~group.

The nedi adiffeeutefon maltdsef AN 1208¢htH Mddérmalh untregztl et hi-menthd@BSiBaPsngl g A342.

Afur er t f Y/ r med 20|n
3)615 m)alTn An%%%ﬁgywh{ed%gqgggg %’éj(])%s %%E%@tf?%}?\déaggjxg?m ce. The

duratl on woficet he study was 25 weeks with 29-QLO ani nmal s per treatnent group;

therefore the animals were 15 - 16.5 nonths old at termnation.. The

treatment groups are identified in Table 10 bel-ow. '

Adj uvant | mmunogefDiBffatts ohABUTRdirdutimem ios Neatodege@rating abd MPL- SEAN1792- GCS (75

pg) PBSSC (250 ~I) GGdapc Pathddgy51AN 1792- GCS (75 gig) PBSI P (400 ~I) G oup

3: @S21."' AN 1792- P 792- GCS (75

ug) PBS5C (250 ~I @e(’%é%plﬁ%éé%ﬁ% 9@5@#{%@@%@5@%%%@3&%%?

abbr evi at AdH1292-ard-mipaiéanipared tto the RBS gpoptat besh 157184%:; =0 8Muad 18%H% t - cel |

epi t ope bgu

hosphat cb-popFithins B B4 RPGRMSR viibe oe hEAMARERRARIAR B -
sinilar t&omOM2%dcs. 4%@@6’88 grogg W\M@/léuami 3% mesthie pinge. TBSnul ati on, MPL- SE
I's MPL i neanabiaivith ﬁl@gre‘éﬁ}; ﬁﬁuc@&'%@ldpnﬁ%f%bmrc pldified iU} AlohON schedul e

was identical for al he treat nment rouBs excet for Goup 3, the Q21

/ AN 1792 awsp,e«vﬂm@eﬁng@%m@ugbwdw vajyes ofP M\mﬁi@ 2 wjﬂwebsta@é 18n weeks 0,
2, 4, 8, l2nthHPoupdQespedivelpd th bl eeds on weeks 3, 5, 9, 13, 17, 21 and 25.
Groups 1, 2, received ejgl t injections and GGoup 3 received four i njections
during the 25-week lpaupiggioss with AN Piseemeyt UelthAeratf:%%ld@eBﬂlﬂ%Nl?gz

abbr evi at @Qro@ﬁm&e&isors%mcmg rbdﬂc@c{:ﬁn'MS@Uf Mﬁﬁ@ &ateamlé‘e widad 8 only.
This group was not :?gecte for er t he st udy, although t hey

wer e bl edcesmpargddo thy Stﬂ’@@&‘%@héaﬁﬁ%:ﬁsof’h@@‘éﬁ (38%Pﬁ%0 RAPEST 10 fol | ow
titergdecaye (Fig med%n%ﬁeéofﬁ%keﬁmaaﬂ&%o&@%BBSBs@mgsﬁdrééeéw, served as

t he pOSItIVE an ative contro etlterglwere

det er m neHetWe“tlﬁém%g% pophs afﬁt“rzéc{‘d‘;? Sﬁll/%rAlﬁls7s9§§7Iea@381ﬁ5‘PRmssﬁ‘ill eVPL- SE/ AN1792

group, rapsebpmeRRKstIERRS dt bethARRpolritd 1811, 496AMEM 308%, kdspdéifieipt THisweeks
falling to~a &\/IT of 10,000 at_ 25 weeks. Initially, the MPL15 SE titers rose

at a someSHEEsIHNgRRFONL S nethsingdamagd Py MIIAIACE BIRFSSS| group (Group 4) .

G oup 2, the I SA 51/ AN1792 group, produced high titers throughout the study
reaching a GMI' of over 100,000 for the |ast 9 weeks of the study. Goup 3,
the QB21/ AN1792 Eorfmiibedydreseassesr eached its peak titer at 17 weeks with a

GMI' of 16, 000. The jide&ibdd¥dBvd, leVeriiith bRChAGY Ly oBusaSASP hRelhimpph With a

received a series of 5§ immunizations of 100 pg of AN1792 emulsified with Freund's
adjuvant and administered intraperitoneally at weeks 0, 2, 4, 8, and 12, and a sixth

_ immunization with PBS alone (no Freund's adjuvant) at week 16. As a negative control, a .
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I

20 GMI of 8,700. One animal in this group failed to raise a titer over the
entire course of the experinent. Goup 4, the 521/ AN1792 abbreviated

i njection schedul e group, reached a peak titer of 7,300 at 13 weeks, five
weeks after its final injection. The titer then fell to a GMI of 2,100 at
the final bleed (25 weeks). As in the control group, one 25 aninal failed
to raise a detectable titer, while another animal l[ost all titer by the end
of the deqapellpkset ofiR4 a@e-ouagched tzixhgenﬁ%ﬁﬁxca rBivedintiinizdtians ;FPBY dnRilsfiedT O

eval uate t rtical A3I total Af3.a t-42 were nepasured by
EL~I SA. Br‘%g} ‘f‘gsa“éenag“ AU Ao ‘ﬁ‘mv?ﬁ‘h%? ° fpgae %FF%‘S@%%’H‘“P&W‘% lgd win
hi ppocanpathyee trvanstagbSlllowingach ihingmiratibrosthraing aiftdy Yhe vaeoad €okez atnitiBsd gﬁ n SM

uani di ne huffer,a sayed for The corti cal and
Ao o JhiFehEt DN RIS Redefiea i Fo L porictic A 163 caMph s S
per f or rfed mdsﬂlarwnrﬂmmgmde1dﬂmme79beﬁdr¢/qg)ro)dixhaegr1§9m§7 800, bhda45g)omal ue of

0. 05 indi ' h n Af3 treat nent groups
si gni :‘ inc:aﬁl nﬁ%ﬁ)@ﬁ% n? &lécfanﬂégslt %\igll%sdoé§ rﬁsé’ﬁ‘ﬁ’é{F]é{d I@O(f*@ FRECIIBENERIAY r ol gr oup
(see Tabl ewa’kh)casuThﬁnMEiLtro‘ﬁEﬁxM?@l?ovﬂﬁQﬂh@mxﬁhﬁi&ﬁgnztah@n greatest change in Al3,

and it is significantl etter than the other treatnment groups. The
QS21/ AN1792 abbrewé?@%x‘&}aﬁfﬁ)bm%g @mﬁmwd%\ﬁerwﬁt%@rwadd@mmm@f ~Al3 to

the Q21 5n(ﬁ1@{§£ fc@émﬁé AR uhibAfoné Ra6H 0, 'ﬁja%d 9'7 %Eks' 'Ea&%f thike dos@'@;ﬁﬁf i levels

nthe |S group, were simlarl ower ed npar ed
ICFA/ | PR, %%%Q’FB‘-S’& alopg pyitout Freugd's P% aYanAlMeql‘eapébgdy titers remained

~PBSMPL- san SAREE A2 2 kil APNER! 1adt NGB0 d g'tﬁcsfk'@j) %a:%é%e%‘aﬁ%ta@%? 89. 2;
996 RANGE \(} g{q tlstgeue% gg - 18, 35870 - 7723 - 9,77721 7 ' 24

- 16, 834p’ Qﬂ gﬂhm B2lybbleed WWIH@*@@B@!@C‘@OW@&W@mhessnt;44o 10 In
concl usi onpjedfdhs.SE, | SA-51 and Q521 adj uvants conbined with AN 1792 are
effective in i ndumﬂgda SUffICI ent i mune response significantly to retard

Al3 deposition int Gt thy Abepgeilc anpibagias ¢licited by immunization that
15 were detected in the sera of AN1792-treated mice were also associated with deposﬁed“

-brain amyloid, a subset of sections from the AN1792- and PBS-treated mice were reacted
with an antibody specific for mouse IgG. In contrast to the PBS group, AP plaques in
AN1792-treated brains were coated with endogenous IgG. This difference between the
two groups was seen in both 15-and 18-month groups. Particularly striking was the lack

20  oflabeling in the PBS group, despite the presence of a heavy amyloid burden in these
mice. These results show that immunization with a synthetic A protein generates

antibodies that recognize and bind in vivo to the AP in amyloid pléques.

7. Cellular-Mediated Immune Responses

25 Spleens were removed from nine AN1792-immunized and 12 PBS-
immunized 18-month old PDAPP mice 7 days after the ninth immfmization. Splenocytes
were isolated and cultured for 72 h in the presence of AB40, AB42, or AB40-1 (reverse
order protein). The mitogen Con A served as a positive control. Optimum responses
were obtained with >1.7 uM protein. Cells from all nine AN1792-treated animals

30 prolife;rated in response to either AB1-40 or AB1-42 protein, with equal levels of
incorporation for both proteins (Fig. 10, Upper Panel). There was no response to the
APB40-1 reverse proteir'x. Cells from control animals did not respond to any of the Ap

proteins (Fig. 10, Lower Panel).
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15 Ti ssues were collected for histopathol ogic exami nation at the
termnation of studies described in Exanples 2, 3 and 7. In addition,
hemat ol ogy and clinical chem stry were perfornmed on term nal bl ood sanples
from Exanples 3 and 7. Most of the major organs were eval uated, including
brain, pulnonary, |ynphoid, gastrointestinal, liver, kidney, adrenal and
gonads. Al though sporadic |esions were observed in the study 20 ani mal s,
there were no obvious differences, either in tissues affected or |esion
severity, between ANbAZsibg eated and untreated animals. There were no

uni que hi stopat hol ogical lesjions noted in AN-1528-i nmuni zed ani mal s
conmpared to PBS-treat&gesBits Qfithis gudethoR ?’FMU#H@F‘@“‘W&%@PQ@P%BHCC

di f f er encepodsthsinp existingfyRlid 8p8SsSldws Rl Qfdvbfs BRENBSR BH1dIY ddpbsisPUPS and
t he PBS trg%ted gninaﬁs in E%gﬁ 7. Al?houghgﬁgere ﬁgge Z%QSignificant

|
i ncreases AR ‘?@MF%@@H@“W@%?E&‘S@%& itk aged PRAPRENseitifml s treat ed

W th AN1792n a0z dto84Eh ANAFILRLUAL ally haR¥ @ BRY Bid/deh BbRhd M trh@uERRat I eat ed
animal s, these 82 type of effects are expected from Freund' s -adj uvant

treat nent aeuldmeenally seeepmhye 2rayipidesis. ofiusi admamstration ABAP pertidebase. any adver se

effects fr %%gngﬁqgﬁ%gg&qme,@loﬁ ugh not part of the toxicol ogical
eval uation, PDAPP nouse bral n pathol ogy was extensively exam ned as' part

of the efficacy endpoints. No sign of treatnent rel ated adverse effect on 5
brain r pho! ogy-NESN PRt i @@n@‘ the studies. These results indicate
that A 7929'tre%(t:rrent 6?5‘6\%3%6 ol'erated and at |east substantially free of
side effects. Xl . THEPBRPARPIntcclage®t Manonthd wire Antuni2{d3vitr diffedntes Thi s

exanples tests t a ' f various nocl onal, a ol ycl onal 10

ot bod: s TesaBr RBF RREE foecRomliR b es s o r the BRE=BRuningRe.

het er ozygotThe9 tiffereagiemmmogéns énd dne cOhtudl\ardIafrgd i.foi ax Hyscrittddabaved Themal e,

het er ozygous PDAPP .tra enic mece, 8 5 to 10. h f e were

obt ai ned f FBTHIEEM lg‘gu(%ﬁg'ﬂ:}‘“f’%éﬁd’%tﬂfco*?jﬁéa fii ﬁéﬁ%?@%@‘@r gé’ ‘ﬁﬁt 0 six

g_FOUp_S éso b@puerdeak}eépmrt]fnhouéagg'@waaaphidam@lk,%Ahﬁmﬁpeﬂideanﬁfdafidéﬁbmljs wlere
istributed to nmatch~the er, age, parentag source of the animals

within t he%&“f’a&%ggaéfg W&gﬁg-@smﬁ&%&%&@é ﬁ%ﬂ@ﬁ%@ﬁg?:ﬁn AP BAEG IOfRe

ant i bodi es aipag| Ne&EbatcaUIB4TURd PBS AR BREEI fostiveRebanaodld bodi es, 2H3

(directed to A~3 residues "1-12), 10D5 (directed to A(3 20 residues 1-16),

266 (di r ectf@BCiFIn-Tenrpiss Here gsepPepBeaMEntF s THers MsTronRT PEedButbayet to

aggr egat ed ;ANh# dkre catihided A u,;ei%ga @%lm E@nd§ 3r iR e BisRenddibry, Apf 1 f th group

was treated with an A-i-speci ycl onal ‘antibody fracti'on (raised by

i mruni 28t i dyekii 2f toxisglosy anabisisAns Aotpymingheoshmgdeve control group recei ved
the diluent, PBS, alone w thout antibody. 25 The nonoclonal antibodies were
injected at a dose of about 10 / kg (assuming that the m ce wei ghed 50 g). -
I nj ections wer efadniMtetasasd Mathodaper i t oneal |y every seven days on average
to nmaintain anti- A~PrdataBbSoBRANR0gHLR0. Al though lower titers . were
measured for mAb 266 Since it does not bind well to the aggregated AN 1792
used as the capt ur e Pasperaemnoficauplp Al paptides:t four kupas Adoaephds waadied e was

mai nt anhRed N Soci r 5 1kh ) i WAL } i body 2H3
eSO Saont I e L B, B e RO AR p Ol s

cl eared t ode@)aysrelbrgparad byicouplingthireneghsamentificid cpsteiny ddded to theodftpeptidsi ng for the

measur ene ntusigé th# @rto%st?ion%}{g ¥elaée%{ ssu‘lfo-réhﬁeg.rr% p Aﬁ%%pt? QLEN \(/ae% Wl sryn%eéz?’ed
with the following final amino acid sequences. In each case, the location of the inserted
cysteine residue is indicated by underlining. The AB13-28 peptide derivative also had

30 * two glycine residues added prior to the carboxyl terminal cysteine as indicated.
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six-nonth period for a total of 196 days. Aninmals were euthani zed one week
after the final dose. 5 1.0 Table 12 EXPERI MENTAL DESI GNTr CeJao pnt

. NaTreat nent Anti body~ti body SpecificitylsotS, pel9none (PBS al one) NAbNA210~
Pol ycl onal Aril -42~ m xed30mA. be2H3Ari | - 121 gd 48mAb 10D5A( 31- 161 g3 56mAb
2b6A(i | 3-281 gd 68mAb 21F12Ap33-421 g&xa h ootnotes , a. Nunmber of mce in

group at termination of the e ri [ o) tarted wth 10 ani mal s
per group. %@TI%R?ptf%t appl i c.aﬁﬁg"éﬁﬂ&%‘?éh%ﬁ?&@ﬁ@fami body 2. Materials
and I\/bt~hod$\pq-5ﬂ3f)@@ar ation of NHhepAWtRGED®S The anti-A~i pol ycl onal

anti body was g_rﬁepargd from bl ood collected from two'gr Ol‘JJS’S of animals. The

first groupPddmdpentids of 100 NERG-ambppiheptagepatidCIMEECVYIALABHE weeks of
age. They [€ Lzed on daysg® I@%I‘Wﬂgﬁ” RGO of AN1792

conbi ned wﬁ@ﬁgéﬁﬁq{@i A fottfgﬁqﬁs)iﬁﬁ ecti1 on was &glsf\\/lfetn .o-ncgté)g" 36 with

one-hal 6 the dose of AN 1792. Ani nmals were exsangui nated upon sacrifice at
day 42, serumwas pr. ed and the.sera were pool tqQ great total of 64
m . The second group'leo(%%5 &% Oégleg?u‘p}lﬁgfegﬁ%?né%ﬁi%oﬁg%egéﬁﬁén W eﬁgﬁ.’t he PDAPP

m ce but nghtksambgemoResdacth Itaberatorin®) iwadBRalygedeverfgh? @gdinst 90 viddé kaliwoh age.

They were | i zed S 0, 1 8.and 56 with 1 ~t g_,0f 792
conbi ned V\,ibf”"ﬁ e%ﬁﬁ? i Eﬁ%‘ﬁﬁ%‘géhayrﬁe%téo%wgs ‘gf%%"“é?é’%%ga‘i ?‘ng?]g&c ﬁ%%ﬁ‘%sacri fice
at day' 63usisginmivas CenteipeepabeaTdn pgahfatEMIES a total of 14ml. The two |lots

of serg.were fool ed.,,The gntibody fraction. rified using two
sequenﬁloal r ounds ofméﬁ'mgﬁwé%“b%f’%%%yﬁﬁ“ﬁ?’ﬁ@b@?‘gaﬁu gf'@ﬁ“&%ﬂéﬁ‘iaﬁm

sul f at e. Thigssdlveddh ofpr el idpiohiatdewarers AldGafold ed!laa gaksssif sBRSERIOS waatidd f or
endot oxi n. clThe.I ev&l t.ofn ei\ng](e)tgexi N has I ﬁ%é t(kllf}]n aFE uﬁgﬂ The{\. ag%i -A(3
monocl onal “ARPTBSATEETRE R S P AR ARATPPEPELET &8 MG WA IUIY was first
del i pi dat edn bdditidve! terciobirt. i The acfi vatedrsbesptan ginenhsskg i wanpdafied and beffef ate to i ces

cold ascites,flui.,d by stirri on i t.o _a reach. a final~goncentrati on of
0 0380 Contanti Bu e bt L i sk ek Ba o FRRicRe il RIS 2t T
concentli5at iobtained frém PidrceTChemisdd) aquilbbratedisitb @rit MiNaR@ddsS sV EDTAORH %.59 and t he
pel l et was di.scar L. T upern n I on jce with an equal

vol une of &ﬂlgor%tcg%%gﬁ]ﬁgﬁcﬁ%&s]& '?%?%E’%\é%%&b%%‘?&%%s‘é’f" W%posotlfldu ?on was

cent ri f ugediletgdiorn canced@atBR®f apmgoximdtetyHemginde nsiag bAtmgyes Ol s¢lar ded. The 10

pel l et was'resuspen nd di-alyzed adai nsta 20..0M Tri.s-HCL . 0. NaCl, pH
Xtincfio coefh%%nep% 46i fold Cgf?aér1 eﬁ%?so ACBI %pmv(\ias é%ﬂlv% in'20 {VI um and

7.5. This fTrACtT O Was appll e arma arose
el uted Wi t H0aM BIBO&@LE. o diienthe Excaptici.of td AR330122525tdd DiaGhich 10 2@ wabl

Tris-HQ, 7.5 he.ant.i b eak was..i dentjfied. S at 280 nm
and apglpopﬁbséfigsql‘fegd‘f 9%5’%1‘ Sgo"‘alf('gﬁ‘.l 5%t8‘?g’$9i'?1?&ﬂg§maﬁ%wa§?§par ation
was char actbefferz @te paptidesdutionfngertathhdd@l ot10inl efuedendd shedpaantivsiuag’ t he BCA
nmet hod and,the puri

endot oxi n. I & rg‘\g/kleC%] XtorT% g%ﬁ%“&%%ngégv%ém{rgg g pegﬁg?g\%%ﬁ%}a t%y%x%?:%@cggt?ﬁéq ters
| ess than 108finetvauae bf kessathan )0 rak ssignadAmidon iCentripepinbeahd fn didlyzéd-i and APP
Levels in taggns%ﬁg 1Y buffer exchange the buffer and remove free peptide. The conjugates were
25  passed through 0..22 pm-pore size filters for sterilization and then aliquoted into fractions
of 1 mg and stored frozen at -20°C. The concentrations of the conjugates were
determined using the BCA protein assay (Pierce Chemicalé) with horse IgG for the
standard curve. Conjugation was documented ny the molecular weight increase of the
conjugated peptides relative to that of the activated sheep anti-mouse IgG. The AB 1-5
30  sheep anti-mouse conjugate was a pool of two conjugations, the rest were from a single

preparation.
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20 Foll owm ng about six nonths of treatnment wth the various anti-A 3

anti body preparations, brains were renoved fromthe animals follow ng

sal i ne perfusion. ‘One hem sphere was prepared for inmunohi stochem cal

anal ysis and the second was used for the quantitation of AJ3 and APP

| evel s. To neasure the concentrations of various forns of beta arizyloid
peptide and anyl oid precursor protein (APP)) the hem sphere was 25

di ssected and honbgenat es of the hi ppocanpal, cortical, and cerebellar.
regi.ons were prepared in SM guani dine. These were serially diluted and the
| evel of .anmyl oid peptide or APP was quantitated by conparison to a series
of dilutions of starkiepagionbf aggresaisdiAdepeptideAPP of known concentrations in
an ELISA forrmat. Th I = ik- - ELISA in
honogenat es 30 of tﬁé&%%&f@(@%fn%%tadﬁael ?%%gtggﬁf)@%"g“ﬁé%%a Egﬁﬁ’g{}lg]%g¥ t ot al

A~i in the 42éANbEZ Gatifamée Reptides Ing, DoahMES3391and MEN4aP)IhdiBan 2%e¥pent i vel y. The

medi an con ) 4:0f . ~ f { ' : I d wth
B, vas 3 Bao g KRk PhAaetNne, b liRBaGT Rl CRC R SRRHLA B o o
63, 3 89 5ng/the ireppticmpfakbh sdt efingectomdmmelyoplolizd p8w&rantatchafl beert sheed5

cortex). The.media i,n the cerebel lumof the contr roup (30.6 ng/g
tissue) masd%%cra {ejedf ﬁz%kr)f%z/,eﬂ(%&l? BB one™g %%ﬁp ti‘d;? %ﬁﬁ*’e"ﬁf’%‘ﬁo"g%ﬂg&f_g, These

| evel s ar e dsiomizédawatérant ieanixtudaivasmoridgadao pemydtOatl ayivel g prifdreckofuibn or

het er ozygous PDAPP transgen| jce of this e (Johnson-Wod et al., 1997).
For the cor‘f‘%’ﬁ‘,‘s‘l%@f{ﬂ?e@g&w@hﬁsg861)81518‘3}3'3"9@8?‘3&“%3&?éR?BfI,Rlﬂﬁﬁgur ed as
Aril-42, whiigot df foeresi(19¢ ems. 0. atNaCL 0. @MtsbatmQhodphfe, GBI 50 asdh@Up (P <
0.05), those %nl I's receivi ngb t he pol yclonal anti-A(3 anti body as shown in
Tabl e 18 pAdedAbUpPigh PeialAN1 A8 bagan e Pregipitatee dhie BIgPHYIOB S VRIBNHFHAZRH to t he

control forand HeSbatdd@RENRAL 2t 37 or uddige HBAUAN | evel s of Aril-42 "were al so
significantly reduced by 55% conpared to the:-10 control in one additional

treatment group, thoZeraamicRal hedSsearofin:Hin gxaressign rlgndd ensodingpBa®3) . 86

Tabl e 13 GIgXdteiaonsdsting bf M8 d0@RSino aciRARSTd phacas Ap3ikiid At al
Al'i Ap42LI SA val ueb ~p vall %e‘ % ChangglflagA val ugPég\(/:al ue(pi @) ChangeglLl SA

val ueEL| SA twaiinsblopisr payperge Sollaaned b3 aminqacids 592-695 of APP (BAPP) was

" NALG15Q+! - . i -ch .06 C 0071-65
Borori s et ol B BN RRL, B Bld e e DA e 00

H

9695+/ - 692 MEswilwasjmrasfectedinfo E. coli and the protein was expressed after induction of the
promoter. The bacteria were lysed in 8M urea and pBx6 was partially purified by
preparétive SDS PAGE. Fractions containing pBx6 were identified by Western blot
using a rabbit anti-pBx6 polyclonal antibody, pooled, concentrated using an Amicon
20 ‘Centriprep tube and dialysed against PBS. The purity of the preparation, estimated by
Coomassie Blue stained SDS PAGE, was approximately 5 to 10%.

B. Results and Discussion
- 1. Study Design
25 One hundred male and female, nine- to eleven-month old heterozygous
PDAPP transgenic mice were obtained from Charles River Laboratory and Taconic
Laboratory. The mice were sorted into ten groups to be immunized with different regions
of AP or APP combined with Freund’s adjuvant. Animals were distributed to match the
gender, age, parentage and source of the animals within the groups as closely as possible.
30 The immunogens included four AP peptides derived from the human sequence, 1-5, 1-12,
13-28, and 33-42, each conjugated to sheep anti-mouse IgG; four aggregated AP peptides,
human 1-40 (AN1528), human 1-42 (AN1792), human 25-35, and rodent 1-42; and a
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N~ -, -~ ..mMb 26G 691440. 1255 ~-498481~
0. 1255~ 399204+/ 92937489+/ 6921 -- _mdb 2t F12 ._ ..8 ~. .15158
..... 0.2898 I~_.. . . -15- _ 13578 - ~ 0.7003- -2 - 1248A+/ 7082
1005+/ 6324 Footnotes: . a. Nunmber of animals per group at the end of the
experinment b. ng/g tissue c. Mann Witney analysis d. NA: not applicable .
e. Standard-~Devi ation I n the hippocanpus, the nedian percent reduction of
total A(3 associated with treatnent with polyclonal anti-A(i antibody (50%
p = 0.00S5) was not as great ~as that observed in the cortex (65% (Table
14) . HoveVvgison bh§paRao)|deliendRigh bhBYE @ omtbinldd AP dnfidyiedil RBNES9al6gBSh 3-f ol d
greater in the hlppocanpus than'in the cortex, a net reduction of 31, 683
ng/ g ti ssutenthgreupsvasippoeizetovish DBy §@r§blqu wigadigyagt asiasenieol; n t he cortex.

When neasured as th gacmé A(31-42,
rather than as tot al%} %éﬂ mﬁgm%gf?ﬁgﬂogl %1 /gp ﬂh& ﬁgél yc c?nal
ant i body magoﬁ&gﬂf?ﬁmmnmvémeSﬁimﬂﬁﬁmvomheoﬁﬁBSanPBSubhsumnmgMgﬁas treated
1 0, 19
wa})[‘et 2 r’rAq (vgl DEWltE%omp?ete reun chzv%gt &%A ?n/g inal vo Lune of/ %OOr ﬁ%greﬁ(]:t vel y 88
first immunization, followed by a boost of the same amount of immunogen in Incomplete

Freund’s adjuvant (IFA) for the subsequent four doses and with PBS for the final dose.

Immunizations were delivered intraperitoneally on a biweekly schedule for the first three
doses, then on a monthly schedule thereafter. Animals were bled four to seven days
10 following each immunization starting after the second dose for the measurement of

antibody titers. Animals were euthanized approximately one week after the final dose.

2. AP and APP Levels in the Brain
Following about four months of immunization with the various AP
15  peptides or the APP derivative, brains were removed from saline-perfused animals: One
hemisphere was prepared for immunohistochemic;.al analysis and the second was used for
the quantitation of AP and APP levels. To measure the concentrations of various forms
of beta amyloid peptide and amyloid precursor protein, the hemisphere was dissected and
homogenates of the hippocampal, cortical, and cerebellar regions \\;ere prepared in 5 M
20  guanidine. These were diluted and the level of amyloid or APP was quantitated by
comparison to a series of dilutions of standards of AP peptide or APP of known
concentrations in an ELISA format.
The median concentration of total AB for the control group immunized
with PBS was 5.8-fold higher in the hippocampus than in the cortex (median of 24,318
25 ng/g hippocampal tissue compared to 4,221 ng/g for the cortex). The'median level in the
cerebellum of the control group (23.4 ng/g tissue) was about 1,000-fold lower than in the
hippocampus. These levels are similar to those that we have previously reported for.
heterozygous PDAPP transgenic mice of this age (Johnson-Woods et al., 1997, supra).
For the cortex, a subset of treétmcnt groups had median total AP and AB1-
30 42 levels which differed significantly from those of the control group (p < 0.05), those
animals receiving AN1792, rodent AH1-42 or the AB1-5 peptide conjugate as shown in
Fig. 11. The median levels of total Ap were reduced by 75%, 79% and 61%,

respectively, compared to the control for these treatment groups. There were no
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H PPOCAMPUS' Tr eat nent GroupN Medi ans . Means. .Total A |l_A42Total A

~A42ELI SA val ueb ~P val ue” % ChangeELI SA val ue ~P val ue% ChangeEL1SA

val ueELI SA val uePBS963389NANA54429NANA583S1+/ - 13308S2801+/ - 1470l Pol ycl onal
anti-A~i 42~10 ~317060. 0055-50271270. 0025- 5030058+/ - 22454248S3+/ - 18262mAb
10D58467790. 0675- 26362900. 0543- 334458| +/ -1 863236465+/ - 17146mAb 266 mAb 21 F
12r 6~~ 848689 i 51 S630.0990i 0.7728-23 ~ ~ ~ -19~ 43034 ~ 47961 ~0.0990 1
099-21 -12364| 9+/-27304 57327+/ -2892732919+/ - 25372 50305+/ - 23927 Foot not es:
a. Nunber of aninmals per group-at the erid of the experinent b. ng/g tissue
c. Mann ~Wicney analysis d. NA: not applicable e. Standard Devi ation

Total A~iisWasabid &ﬁreﬁﬁ&%ﬁe@%emﬁ JpBafi6 BitRBEY 1itdfd dnd Alpl 16veldHih the LIRS gr oups
dosed with the polyclonal anti-A(3 and the 266 anti body showed significant
reduct i ofggiopfo tﬂl*f‘ebrf‘lé\f@]aé‘yﬁfthﬁéfoé}PSAj 3 (43% and 46% p = 0.0033 and p =

0.0184, respecti velyje @Pshchfts, B FléBian reduction of total AP associated with
~ AN1792 treatment (46%, p = 0.0543) was not as great as that observed in the cortex
5  (75%, p=0.0021). However, the magnitude of the reduction was far greater in the
hippocampus than in the cortex, a net reduction of 1 1,1.86 ng/g tissue in the hippocampus
versus 3,171 ng/g tissue in the cortex. For groups of animals receiving rodent AB1-42 or
AB1-5, the median total AP levels were reduced by 36% and 26%, respectively.
However, given the small group sizes and the high variability of the amyloid peptide

10 levels from animal to animal within both groups, these reductions were not significant.

‘When the levels of Ap1-42 were measured in the hippocampus, none of the treatment-
-induced reductions reached signiﬁcénce. Thus, due to the smaller AB burden in the

cortex, changes in this region are a more sensitive indicator of treatment effects. The
changes in AP levels measured by ELISA in the cortex are similar, but not identical, tb

15  the results from the immunohistochemical analysis (see below). |

Total A was also measured in the cerebellum, 2 region typically
minimally affected with AD pathology. None of the median AP concehtrations of any of
the groups immunized with'the various AP peptides c;r the APP derivative differed from

. that of the control groub in this region of the brain. This result suggests that non-

20 path(.)logical levels of AP are unaffected by treatment.

APP concentration was also determined by ELISA in the cortex and
cerebellum from treated and control mice. Two different APP assays were utilized. The
first, designated APP-a /FL, recognizc;s both APP—alpﬂa (o, the secreted form of APP
which has been cleaved within the AB sequence), and full-length forms (F L) of APP,

25  while the second recognizes only APP-ct. In contrast to the treatment-associated
diminution of AP in a subset of treatment groups, the levels of APP were unchanged in all
of the treated compared to the control animals. These results indicate that the
immunizations with AP peptides are not depleting APP; rather the treatment effect is

specific to Ap.

30 In summary, total AP and AB1-42 levels were significantly reduced in the
cortex by treatment with AN1792, rodent AB1-42 or AB1-5 conjugate. In the
“hippocampus, total AP was significantly reduced only by AN1792 treatment. No other
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5 treated with 10D5 had a near significant reduction (29% p = 0.067S). 90
Tabl e 15 CEREBELLUMIT eat nent NeMedi ansMeansG oup' Tot al A~3Total A~i ELI SA ~
| P¥ELI SA val ue. val ueb ~val ue” ChangePBS ~9 .30.64 i . NAd i NA40. 00+/-31.89
Pol ycl onal 10f | 17.61 ~ . 0.0033 -43 18. 15+/ -4, 36anti-A(342~ ' mAb
10D5821.68 i 0.0675-2927.29+/-19.43 . mAb 266. 616.59 ~ :
0.0184-4619.59+/-6.59mAb 21 F 12829.80 ~ >0.9999] -3 32.88+/-9.90

k~oot notes: a. Nunmber of aninmals per group at the end of the experinment 5
b. ng/g tissue c. Mann Wiitney analysis d. NA not applicable e. Standard
Devi ati on 10 APP concentration was al so determ ned by ELISA in the cortex

and_ cer ebelehdth{ £00B A0 &by 1 A 615 S0E hdbocaltBa: LRI GD M ce. Two
r1tI§ed‘:q ﬁ?g ]?Irst, esli naterg

different APP assays were ut] APP- a/ FL,

r ecogni zescigbrllar IwpPas phig sigaificate secreted form of APP whi ch has been
cleaved within the A~i sequence),.and full-length forns (FL) of APP, while
t he second recogni zes only APP-a. In contrast to the treatnent-associated
15 di mi nution of 2A(Histoghemisaldeelysesf treat ment groups, the levels of APP

were visrtual ly unch%qgggm' aﬁ%Letgﬁ%’{‘Eﬁ’Hg‘?%&P%gw&r ed to the control

animal s. These results indicate t ations with A-i anti bodies
depl et e Adinmanehisiotheniapl eialysig, thfePgrodfs immunized maithrtlye AR p&tidevalgawer e

i gni fi d | t ex, .hi | Fum.i n ani mal s
e oat ed - pRE G Aar ey ot R Beet TR Rh ) Hoasics eoser
ext ent nmonsI¢i 9P ahd ANt S1R0aideise BBE-trfeeddhii@ gkQipNTTRa testIBPf @RagefandNdel - 42,

i fi ' ' - id 13-28 al howed si gnifi t ot t ment
e o e b b G a0, SIS, 2 gt trea

10 were significant reductions of amyloid burden in the cortical regions of three of the
treatment groups versus control animals. The greatest reduction of amyloid burden was
observed in the group receiving AN1792 where the mean value was reduced by 97% (p =
0.001). Significant reductions were also observed for those animals treated with AN 1:‘.528
(95%, p = 0.005) and the AB1-S peptide conjugate (67%, p = 0.02).

15 The results obtained by quantitation of total A} or AB1-42 by ELISA and .
amyloid burden by irhage analysis differ to some extent. Treatment with AN1528 had a
sigﬁiﬁcant impact on the level of cortical amyloid burden when measured by quantitative
image analysis but not on the concentration of total A in the same region when
measured by ELISA. The difference between these two results is likely to be due to the

20 spcciﬁcities of the assays. Image analysis measures only insoluble AB aggregated into
plaques. In contrast, the ELISA measures all forms of Af, both soluble and inséluble,
monomeric and aggregated. Since the disease pathology is thought to be associated with
the insoluble plaque-associated form of A, the image'analysis technique may have more
sensitivity to reveal treatment effects. However since the ELISA is a more rapid and

25  easier assay, it is very useful for screening purposes. Moreover it may reveal that the
treatment-associated reduction of AP is greater for plaque-associated than total A.

To determine if the AB-specific antibodies elicited by immunization in the
treated animals reacted with deposited brain amyloid, a subset of the sections from the
treated animals and the control mice were reacted with an antibody specific for mouse

30 IgG. Incontrast to the PBS group, AB-containing plaques were coated with endogenous
1gG for animals immunized with the AP peptide conjugates ABI-S", AB1-12, and AB13- '

- 28; and the full length AP aggregates AN1792 and AN1528. Brains from animals
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The nor phol ogy of A13-i mmunoreactive plaques in subsets of brains frommce
in the PBS, polyclonal Al1342, 21 F 12, 266 and 10D5 treatnent groups was
qualitatively conpared to that of previous studies in which standard

i muni zation procedures with Ali42 10 were followed. The largest alteration
in both the extent and appearance of anyloid plagues occurred in the

ani mal s i mmuni zed wi'th the pol yclonal Af342 antibody. The reduction of

anyl oi d | oad, eroded plaque norphol ogy and cel |l -associ ated A(3

i mmunoreactivity closely resenbled effects produced by the standard

i mruni zati on procedure. These observations | S support the EL1SA results in
whi ch si griimtiuoemd witk teothicoAB peptidlebat the ABP abptide BBahdedhdddhalyesdcbyachi eved by
admi ni st re}fg.i on of the polyclonal AB42 antibody. In simlar qualitative

eval uation ‘,”%%ﬁ{n oid plaques in the ~ 1 ODS group were also reduced in
nunber and appearance, with sonme evidence of cell-associated Al3 ,

i Mmunor eactivity. ative tq cont -~treated animals, the~polyclonal Ig
fracti on agai nst BA@C%reﬁ}‘?at cg.r‘fg'%g?é)io'h “Thonocl onal anti bodies (1 ODS).
reduce¢dpl aqﬁe bur dmmlebye_réaalaﬁ ﬁ)lﬂd':jo&lzvé}ﬁda}yeﬁnne@ﬁg\ésdh)dm(rmgﬁatgﬁ&)mli\%l F 12 ]
appeared t ve a relative nodes t .on plaque burden. rogr aphs
of brain a"’?&eéﬁeﬁ"rcg 'WIWIQ%%&BWQ%E%&%P&%P SHETY B5EPSWERd absence
of many ofastApe-42aigtheg SEPRHGERE aRh@HIESELISAlWith Fladibindlti-wall blagat ed group
relative to control treated aninals. 25 5. Measurenent of Antibody Titers:
A subset dPeAWEE ABAridons shavRdadie. AP grsals pivp SaldtErsgres piciind felloniea j ust™ pri or
to each i nht ARRLK ubLMGIhosk gd%%ﬂ%x?ﬁﬁc%@xgpffdgﬁmﬁtié&t\%ic}gélic%h Rt BigASt idRL | body

titers were nmeasured as 30 A(31-42-binding antibody using a sandwi ch ELI SA
wi th plOastafANATPZ-spegidic antihorigs:e AN $%% @gak FMA: KB4 ANE38 (resk GMEd i n det ai |
in the Gengral Lahi.al: ! are shown
in Fi guregg% 1%1&3@3# g? c?ﬁggw;%ﬁﬂgﬁ§%%ﬁ§%{gé§déﬁéﬁ%%ﬁe){pﬁgﬁgg{—[gIrllg’lqgs)'loD5 and
21 F 12, rBepdor theslgyoupTidchingl samewhyddllaningithe fifib @ndsisth dosessFerithe period for

t he pol ycl i %ve i ' y. [ [ i his | evel
for the 10’?)@%13%3 v5 @?\%:Eo??rgé %ﬁﬁgﬁﬁ%#g&c?aqﬁlxﬁn‘ﬁﬁ%%% g?‘?%’%&?’ﬁ?‘? %e@ﬁées ponses:
5 A~-3- depemnddhese wymphopedoiveranzanitude tharsthpseaf thedaunhighay titgsigeaps:cel | s

har vesied g |- ' . [ 1Sk Q. eshly

har ves%sgd %%??goﬁ%é (%)ée%% %H%%&%P%B?@Ialt{ %%%Q%}{), é‘@gg?f%g‘ﬁh ué%e presence of
A(31- 40 at(peekddvETehtEB3ntAfB3-42fcofjupdit (poek EMTG531 AP2P-3 X peak @dSi 139)e control,

addi ti onal | I.s..mere cyl t it mi. t P and, as a '
regt vo A B S SRtohe tnl Betbds seneer
rom age V6 oralsybse , theaeigougs unizadiwithnt i bodi es
were stinu d, d i i t,h roli ' n t oki ne
responses V\@ﬁ'g’ Ar%lg'sz\éf‘éé% '%Q%B%%égéd%?q\qﬁé%é Tég%g{t/ésry%rg a?%u? eterni ne if
passi V& | nasuliusz aleksofed hgaind: AR &R dxapt fogtha rgdeasApl-42 intmynogstintwhich pri m ng of

100 oSSBT EREECE el S0P R DR RS BB T L
anti - A(3 amigniradh eshe A 1792 IshdFidER EddyDiYerOF ifdAGBlaVnih MMLINhZ AddrGMdldes @ second
study) tr € trrégt?x}entvgrgugs %[r)l%t domelate Witk gf%gac?rr]xgeaguvr\é)d z%ctligei r%éu%ggxll of /{lé {.n the
cortex.
25
4. Lymphoproliferative Responses
ApB-dependent lymphoproliferatiqn was measured using spleen cells
harvested approximately one week following the final, Sixth, immunization. Freshly
harvested cells, 105 per well, were cultured for 5 days in the presence of AB1-40 at é
30  concentration of 5 uM for stimulation. Cells from a subset of seven of the ten groups
were also cultured in the presence of the reverse peptide, AB40-1. Asa positive control,
_ additional cells were cultured with the T cell mitogen, PHA, and, as a negative control,

cells were cultured without added peptide.
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Al3 anti bodi es were tested, nonoclonals 3D6 (Al13,_5) and 16Cl1 (A1333-a2).
Control groups 20 received either PBS or an irrel evant isotype-natched

anti body (TM2a). The nmice were older (11.5-12 nonth ol d heterozygotes) than
in the previous study, otherw se the experinental design was the sane. Once
again, after six nonths of treatnent, | ODS reduced pl ague burden by
greater -than 80%relative to either the PBS or isotype-nmatched anti body
controls (p=0.003). One of the other antibodies against A13, 3D6, was-

equal |y effective, producing an 25 86% reduction (p=0.003). In contrast,

the third anti body ai.nst t 6C11 l.ed to have any ef fect on
pl aque burden. Sini )g? hf’f%?fgﬁod’% q’b?)ft ?ﬁé’&é]ﬁftcﬂl’ffeﬁﬁ?éméﬁpgﬁeﬁ‘easurerrents .
These resWHAs. TiemORat hatignifibal r@ﬁbrﬁéﬁtbh&dﬁ@%ﬂsﬁﬁd}&%eﬁg@d. nedils fibfn peptide, in
t he absence, of T cell iglgyunlty Is sufficient to_decrease amé_léoi d '
deposi t i orfRAlPEEpIDIZA] &ﬁd?fg?‘tﬁgﬂreﬁﬁfd AP peptides, AN % medanb AP E42 apde
efficacio 0 acids
15 o 3 7o 2R SR oI e PRl WAL & et erm B0,
shown~tShatregipiests OMNW&@nDnc QmmaEIdeaﬂtofbmgregosagmmﬁstvaﬂBAﬁedmced t he extent

of plaque deposi Ln zhel mer's ase.. Wien held 93
at nodest 88‘?‘%%? gg’@hf?rg‘fgng Ag@g%é t)ed mtrﬁt‘-P"a?ﬁtP @ B8 ned access
to the CNSexﬂﬁmin@‘gﬁJbﬁs xswmngmpms ctaﬁaug@wqmez cbm@éﬂlé 8% RIPREURE no Ant i body
entry into the CNS was not due to abnor nal age of tie blood-brain

barrier siaitealy yidhan Arstingated sespense Thﬁsﬁlﬁél&iﬁla@rsuﬁle?ﬂﬁ%mnbv 5dslomeasur ed by
Evans Blue in PDAPP mce. In addition, the concentration of 5 antibody in
the brain ed PDAPP nmice was.the sanme as in non-transgenic
m ce, repfiesenting 0.1 % of the anti lqggygsconcentratl on i'n serum (regardl ess
of i sot Yyp ; H - VENETORFNGOF—ANTHBED Y BHNBHNG-To—deteriine v‘th'e‘f"‘l‘ er

ant i bodi e PEYOgEY  collld h&EOAREMAG di f et 4migrATds 10 Reepontess W ai ns
taken frofmgrEi ne-perfused nice afest he end of thimeExanple Xl |g/7were
exan ned the presence |of the ri phemlly nistered anfibodr gs
Unfixed c 2 12 - f ﬁ—eﬁs—v%?c EXPO tig?l Hor-eseeht {/?eagcrt
agai nst BE-28munogl obulli n (aoétesantl - mhuse Ngmany3) . - Plagub8 witHi

brai ns of |[aAp#Es-15 ODS and 36 groups 'v~rer¢ sStranghet decolr atedimith
ant i body, )Q@H_&there was |no Stalfy ng 1n he T8t I group: lroevea‘ t he

1 f\nﬂ of Aacnlk
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first i . th dn anti-Al3 antibody, 48meert hen MWith $Be sedondary
reagent. g64and 3D6) folll owi ng peripheral adopmiegtratijon, gebned dccess

n

to nost pliagaes, wthin the CNS” The plaque burg{gn was greatlyweauced in
t hese tr egtrent—groups—eoffparead—t+o—the—16E-1 “n Thiese—data—i-ngi cat e
t hat peri ally adm nistlered antibodies|can enter the CNS V\!W&re t ley can
directly tpBgger 20 anyl oijd cl earance. It|is likgky that} 16Clgsgal so|had
access)g o TNe pl aques but WwWas ufdbi € to ornd. 94 AV EX VIO ENI NG

ASSAY FOR ACTIVITY OF AN ANTI BODY AGAI NST AMYLO D DEPCSI TS To exani ne the
ef fect of anti bodi eBesrrepiltaghey breANATRZand AdN1628 siprilaipeteong T esi

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

15 pcptides can sometimes function with less ef'ﬁciency. Thus the xhajority of helper T cell
epitopes for the four conjugate peptides are likely to reside in the IgG conjugate partner,
not in the A region. This h'ypothesis is supported by the very low incidence of
proliferative responses for animals in each of these treatment groups. Since the AB1-5
conjugate was effective at sighiﬁcantly reducing the level of AP in the brain, in the-

20  apparent absence of AB-specific T cells, the key effector immune response induced by

~ immunization with this peptide appears to be antibody.
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vivo assay in~which primary mcroglial cells were cultured with unfixed
cryostat sections of either PDAPP nouse or human AD brains. Mcroglial
cells were obtained fromthe cerebral cortices of neonate DBA/2N m.ce (1-3
days). The cortices were nechanically dissociated in HBSS- (Hanks' Bal anced
Salt Solution, Signma) with 50 p.g/m DNase | (Sigma). The dissociated cells
were filtered with a 100 ~tmcell strainer (Falcon), and centrifuged at
1000 rpmfor 5 mnutes. The pellet was resuspended in growh medi um (high
gl ucose DMVMEM 10 10%BS,, 25ng/rr1 rmGvt CSF), and the.cells were plated at a
density of 2 brains per T-75 Iastlc culture flask. After 7-9 days, the
flasks were. rotat &@kef &aell WB?W&P“@HH@PO“&% fromdusignnepbde Béat 37C. The
cell susp a8 o r e assay
e U L a2 s R e R D S

( post - nor thgpedrsmmunegenigity of Biiwanmkaepmcqumaﬂw peorammunegshigity gEthae coat ed

‘round gl a §7§ S¥ gé%«%%a%%s ﬁf?eq hAG Bk Oﬂ Ftlé@eln t?ci}sn?a‘ift%la hid ?o USeful ture

pl at es. cov ps Wer e washed tw ce assa rre um Cénst st ng of
H SFM (Sl—ly@bodjbcml-cspeopmv helpehaiediiction oﬁnlmt)bdaﬁlréspmsbhlﬂ% P8fide gletet am ne,

1in/ R&D) . Cont 1 ol SA(3
Bt bodi e S R AR P oS, LS ey PE R L PR nal) for 1 hour. The

mcroglial cells 20 were then seeded at a density of 0.8x 106 cells/m

assay nediunn._ The cu r re.. i hum di fi ed i ncubator (37C,
5%00z) folrvu24h$rc%arrat}98r°i?°&f Om%@ngg‘g‘h%f Iﬂ Swencrﬁggﬁ“fnon the cultures viere
fixed with 4% par aflasmdeﬁsgdecﬂfu&vmﬁmmxiedz«emlmtpbA(BlJazIrpidson X100. The
sectlons ined wi.th biotjinylate follo y. a streptavidin /
o3 oo ubEOaF R sduREty A R R Ay s posRess e ol BapvbAdcel | 5 ver o
visual i éeﬁlé’e';_) 186 wahiphfd fﬁ)hﬁd,tﬂer(b%mcbmpaﬂégtsgl)Ahﬁw@&h%ﬁﬁﬁfoﬂﬁiSer veﬂ W th an
inverte uorescent mcr, and phot om ¢ raphs were

t aken v t AMEOASEOR Y b PATA BaBRE DG LB Rl AP O

| NSt r UMeN$) 1 mEof inihslogemsabinit amitally hicbtairel @eranbuse)lg@¥ing\@iotal ox60-pxk ed in 8M
urea, diluted 1:1 in reducing tricine sanple buffer and | oaded onto a 16%

tricine g8 (Novex). After transfer onto inmobilon, blots were exposed to 5
pg/ m 16f the 30 pabAli 42 foll owed by an HRP-conjugated anti-nouse anti body,

and devel ed Aner s assay was performed w th PDAPP
brai n sec&qons ﬁ“’fﬁ‘é’“ﬂ%’@é‘@ﬂ zﬁgnn?h%%sﬂ one of the antibodi es agai nst AJ3
that was not effi ca@:b@pk?oﬂmMbmtﬁ))ldHmmicek&hm@ammteamimdg'irnt act and
no phagoc t05| S bser I n. contrast ] acent se tions were 95
cul tured i ﬁ" t%@lgg@?g éf‘“il?f' ic apti;&P é’i‘ﬁf‘lo‘él%‘s g E‘%\)@Té Il ar gel y gone
and the magkRg) b@bar&tﬂnlss«esémzeidd RLHIRE RUSnPOBLA tVEIsC MERSE6hScal BB a1 Ni N
Al3. ldentical results were obtained with AD brain sections; 10D5 induced

phagodt odreparsd agafysia Hagresnt by injqctng Beirasment of lqager & QfAP IRl &4ARHSEi on, t he

assay pr O\ﬁkééﬁ%gqgﬁﬁ@dn@@aﬁd E&e%lrll %&hé’%}%ﬂd&%ff@xf dRdtivddyinfkideficaly NOUSE Or
human m crogli al nouse,. rabbit, or primate anti bodies

agai nst APa sméme@reﬁéragﬁ@wfﬁpewwt bindine W@%&Pﬁﬂveémgﬁé%@éﬁl%oﬁva
obt ai ned fg{ several different antibody binding specificities. It can be
seen that anti bodies binding to epitopes within as 1-7 both bind and cl ear
anyl oi d deposits, whereas antibodies binding to epitopes wthin am no acids
4-10 bind wt hout clearing anyloid deposits. Antibodies binding to 10
epitopes C-ternminal to residue 10 neither bind nor clear anyloid deposits.
96 Tabl e 16: Analysis of Epitope Specificity
Ant i bodySt ai ni ngPhagocyt ost sepi t opei sot ypeN- Ter mmab3D6

. 1- 51 g&b++10D53- G gGL++22C83- 7| g&Ra++6E105- 10( gG +- 14A8 . 4-10r at
IgG +-13-2818G1110- 18~ rat |gGl'
--26616- 241 gGl- - 22D1218- 211 g&b- - C Ter n2G3- 401 gGL- - 16C11 ~- 40l - 421 gGl1- - 21
F12- 421 g&Ra- - | mune serunr abbit (CFA)1-6++nouse (CFA) 3- 7++nouse
(@S 21) &7++nmonkey (QS-21) 1- 5++nmouse ( MAPL-7) ++
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Tabl e 17 shows results obtained with several antibodies agai nst Al3, 5
conparing their abilities to induce phagocytosis in the ex vivo assay and
to reduce in vivo plaque burden in passive transfer studies. Al though 16C
11 and 21 F12 bound to aggregated synthetic Al 3 peptide with high avidity,
t hese anti bodies were unable to react with I3-anmyloid ~ plaques in unfixed
brain sections, could not trigger phagocytosil; in the ex vivo assay, and .
were not efficacious in'vivo. 10D5, 3D6, and the polyclonal antibody .

agai nst Al3 were active 10 by all three measures. The 22C8 anti body bi nds
nore strongly to an analog formof natural 97 5 10 AB in which aspartic
acid at positions i and 7 is repl acerhbid h i so-aspartic acid. These results
show that efficacy in vivo is due to direct antibody nedi ated cl earance of
t he pl aquegs=wthia—the=E i j di ctive of in
an anti body

SR T S SRS S e N Y - W oo N N - aVaila 2.
A = S A e A AT A Y T a s I~ AV AN I a V=Y

ﬁa)déa_ as peen used toﬁﬁiﬁﬁ clearing

agai nst a borrad to-as NAC _Synugcl ei.n.lhas been

shown to hge an~ anyl oj}fgplqe- as pci at ed pr ot 'p..leh anti bodyf t o NAC was
cont act ed w+h—&—b+a1—ﬂ—t+s—&ue—samp--e—sgm-auau§_awlud_pLaqu£s an

mcroglialf cells, asjppbore. Rabbi{ serumwas ysggsas. a contrql. Subsequent
; . I I e E

moni t or i ng—strowet—a—rrar-ket—redueti ofi pl aques
i ndicative of clearingsactivity of|the anti bog{p]gfgbl e 17 The'lex vivo assay
as predi ctjor—of T vrvoeffrcacy—fntt+body—+sotype—-Avei-+y—for Binding to

Ex vivo I vivo aggr2gdted 13-anyl pid efficacyupaBidecacy A(3 (gM pl aques 15
20 nmonocl gnal™ 306T g&Z6470 + + +10 ==

-~21F121 g@2a500 Mause mipdongs 1- - | - pol yhntoAghmiated 8/ + + + {Conf ocal

m croscopj was used to confirmthat. A3 was internalized during the course
of the ex|vivo a presepce of control antibodies, tjhe exogenous
mi crogl i aLMi@j‘ﬁ.ﬂﬂ% a_confocal plade gbove the tissug, there were
no phagocytic vesicles containing Al 3, and the plaques renai ned intact

wi thin the section: phif Jhein-R86N%E ly.afl pl.ague .material was
contained in vesi cl_esl W .t h%n%rcp h?exég‘%ﬁﬁgﬁ @?%élp%!%% tgél%lrggn‘?‘qz det erm ne
the fate dfrovlREng aatibdyapnosaiatise maasiecd by[EIDS titrredgmdicctian 1080 wer e

ext racted dihly BMIISRZ AbaY & di SindnlBgeR OHL S we Ml-RY AN DM, DY, eSt ern bl oc
anal ysis. At the one hour tinme point, en no phagocytosi s e yet
occurred, meaweicgnthopizdd atthsohy of omanthaeftinjboithys.afatocsimidhyd Apdweliaad a strong

4 kD band (& L RS eptide). A3 |inmuno ctivity 98

decr eased tg,geﬂg?s\gggﬁg vvaéd)%({)sglglﬂﬁgrg'yﬂ anﬁlc .‘J""Fh“&%‘?o’l’eéﬁ{‘%”fioég‘ﬁmi/at ed -
phagocyt ostuslics ol papgve ismmaienizagon ars dessgbesida ExamplesTHI ahelt>di bitlnw. i f phagocyt osi's
in the ex vivo assay was Fc-nediated, F(ab')2 fragnents of the anti-Al3
anti body 3D6~were prepared. Although the F(ab')2 fragments 5 retained their
full a’é{I i Y- t Somparison af PHfepinh4diesants hey were unable to trigger :
phagocytosis by m ¢ J Ltion,. 0Si S W t he whol e
anti body coul d be .b’lhgg%()ég P Et)e'f/c‘%lanl P %Séggﬁ?‘ﬁ%g’adi"n%‘ lnﬁ'&n}?ﬁgggxkéonra@%yp%%%

(ant i - CD1GAEEY topHewiatepmtignjune respanse.t hat in vivo cl earance of Al3 occurs

t hrough Fc-receptor nedi ated phagocytosis. 10 XV: PASSAGE OF ANTI BODI ES
THROUGH BLOOD BRAI' N BARRI ER Thi s exanpl e determ nes the concentration of
anti body del i vér ed Mateti@andd¥igthedst ol | owi ng i ntravenous injection into a
peri phgral ti ssuq.ogtu@}j]gggg%l normal or PDAPP m ce. PDAPP or control nornal
m ce were perfused with 0.9% NaCl. Brain regions (hippocanpus or cortex)
were di ssected and Pagduafsed famplekartipy stiain siemeekddeyiers pies obmined 1 % triton +

15 proteagpn E‘lh‘l;’il?illt, Q&R sottdITHORGH RO kb Rin B8 Witk Tyobae, EXL ract s by

ELI SA. Fab'2 Go L ,
palmitoylated derivative thereof combined with various adjuvants. Seven groups

received injections of AN1792 (33 pg unless otherwise specified) combined with a) PBS,
20 b) Freund's adjuvant, ¢) MPL, d) squalene, €) MPL/squalene f) low dose alum, or g) high

dose alum (300 pg AN1792). Two groups receivéd injections of a palmitoylated

derivative of AN1792 (33 pg) combined with a) PBS or b) squalene. A final, tenth group

received PBS alone without antigen or additional adjuvant. For the group receiving -
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Anti-nmouse 1gG were coated onto an RIA plate as capture reagent. The serum
or the brain extracts were incubated for 1 hr. The isotypes were detected
with anti-muse 1gG 1-HRP or |1 gQ&a-HRP or |g&b-HRP (Caltag). Antibodies,
regardl ess of isotype, were present in the CNS at a concentration that is
1: 1000 that found in the bl ood. For exanple, when the 20 concentration of
tgd@ was three times that of 1g&a in the blood,,it was three tines |gQ&a
in the brain as well, both being present at 0.1%of their respective |evels
in the blood. This result was observed in both transgenic and nontransgenic
m ce - so the PDAPP does not have a uniquely | eak blood brain barrier. 25
XVI : THERAPEMBF@dﬁﬁﬁhtﬁﬁ&ﬁrﬂos@xb&a%xﬁulﬁlﬁ?&'{wﬁGFN M&Q@Nﬁh@g%ﬂd@és

therapeutlc aﬂ;uvn i rmunpgen efflc%)ég udy_was perfornmed in - 10.5
mont h ol d W&l REMHFR? Fé‘?’(‘i%‘db for é‘lllgij’él’ﬁ‘ﬁ‘c?ﬁtg@hé&? test the
ef fi cacy cdos@alluhSdresp, Rhich Rickivadosvpr SJf AN 1403, 'Ihje&xdngvv%ﬁtaﬂﬁﬁmgtérgd MAP

configuration as described.above. e duration-of the study was 25 weeks

with 29 - iBERRsAtonsally f?féFFMFeAaMvemweﬂﬁly inikg adlmbuhulrigepsahiemately were 15
-16. 5 mpntdisnetightahd felsHe R all Sfher %xlagpsmafthlg ??@@’d&@se\gerk ngglji]br?a study is the

same as that in the therapeutic s rent adjuvants 1n Exanple
VI || abovebiweekingeheduiefoled bgrttméeseapfea mq@hlmuﬁtmaﬂ)l Blovd bhedrd8n Baltow. 99

17 CrAl | AR PPYRRRE b, St 08 T TRt e lroraert. oo (75

gi g) PBSSC ((fZBRbedI)t'@f%up 3: PBS ----- ,SC (250 ~Tj 5 Tabl e abbreviations:
- multi-antigenic peptide; TT - tet anus toxoid t-cell epitope (830- 844), SC
- subcut aneous; | P - intraperitoneally; PBS - phosphate buffered saline;

GCS i slh gl yci ne/2i Preamalienaf immanggsnsrul ati on. The | nmuni zation schedul e was.

identical for all off, B%Aﬁ‘ﬁ%mé‘ﬁ%ﬂaﬂLbflglﬁgg&g'@aggdﬂ*%%e %“hﬁs:t ed

on.weeks 0, 2, 4, 8, 12,°16 13) 17,
21 and 25. dc@“mﬁésva@ra@ th@mixgure wntiv@terattoigenuate a ghidtivelyjuptbinons Gr oups 2 and

3, 821/ AN} ¢ da PB P and, negative
control s forp%g ?’2 20 dk}{aﬁgﬁ%ﬂﬁk’%% }régd%gfh’#%meéd)ﬂbvspﬁe Mant i - Af t

ant i body tphps:haa:sp;léy 5) @mgipedl Theﬁwdphrﬁkd%(v@xea agdip agl iacydatebad | ow titer

| evel s, Th eache vva on at ks, falllngtoa
GMT ofISGOOOQ’BI)%1 %ta Zé;w ?86 8 dy‘f‘%’e'ggl’yasrﬁ“&r gf”wggeséﬁcﬁf“ﬁ%? rai se any
titer and laaspmhedpawd&aezo%at di d not exceed atiter of.40d by the end of
the study. '

. : GvroupW%t heoé%%(l##leQ #rol gr oup Leached its peak
titer at 17 weeks wth{d S VOB N @‘Yaisﬁ’é?tpa’teﬁ@h euplipe pAJ@Htict he next 8
weeks t o fanhydshleyditshivad IH\dTmﬂf]ylZ&'mam&dQQhe £nio advinil rekidud dHiANgHRUpP fail ed
R T TN
| owi n@0i n cortical A Brepavdbsumsion dospait Compleher BB s@ajulA® (CRAOUP (see -
conpar od (B PRE-pauebnNy (7 BAaUR Y St fed kL OB R rbRIER T Tor e of
anti Al3 arfinabaglu@sof 400XD€br the first immunization. For subsequent immunizations, the

antigen was similarly emulsified with Incomplete Freund's adjuvant (IFA).
To prepare formulation doses with MPL for groups 5 and 8, lyophilized
25  powder (Ribi ImmunoChem Research, Inc., Hamilton, MT) was added to 0.2% aqueous
triethylamine to a final concentration of 1 mg/ml and vortexed. The mixture was heated
to 65 to 70°C for 30 sec to create a slightly opaque uniform suspension of micelles. The
solution was freshly prepared for each set of injections. For each injection in group 5,
33 pg of AN1792in 16.5 ul PBS, 50 pg of MPL (50 pl) and 162 pt of PBS were mixed
" 30  inaborosilicate tube immediately before use. -
To prepare formulation doses with the low oil-in-water emulsion, AN1792
~ in PBS was added to 5% squalene, 0.5% Tween 80, 0.5% Span 85 in PBS to reach 2 final
single dose concentration of 33 pg AN1792 in 250 pl (group 6). The mixture was
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Table 19 Cortical AJ3 |evel s PBSMAP~ (S-21MEDI AN (ng/g

tissue)7,3353,6922, 389RANGE (ngl g tissue)550-18,358240- 10, 782210-11, 167p
val ue----0.0003< 0.0001N383034 5 In conclusion, the Af3 1-7MAP i mrunogen is
effective in inducing a sufficient inmune response signif cantly to retard
AD deposition: in the cortex. , 10 XVII. EPITOPE MAPPI NG OF | MMUNOGENI C
RESPONSE TO A(3 | N MONKEYS This exanpl e anal yzes the response of a primate
to i munization with AN 1792 (i.e., A(31-42). Eleven groups of nonkeys

(4/ sex/ group) were inmunized with 15 AN1792 (75 or 300 ugl dose) in
conbination with Q521 adjuvant (50 or 100 ~g/dose) or 5% sterile dextrose
in water (cofWficdytpasingghugh) a twll-thambedhadrietederd 15 M 200ieahineingeon one of
three injection schedul es ~as shown in. Table 20 for a total of 4, 5 or 8
Hoses.  Ser L BIRES o b ot h LR AGras0y 0ol FASac e g1 75 of t he
study and i&&kb&admbkR Sielvtd OieBa MRRKRYS]. SEe/r&uRMB buspisloBGiRdpsscbay 176 of
the study (at the nont h, necropsy) were 20 evaluated for their ability to

bind to AMHKYASeJbf eraulsiops wese freqldy preparghfos cash-serigs gl ipisaliansghRent s and Dose
Lle\églsz Ds(()BrS (cagsw%; MITha AUy BT YRIRKRY Sad MUEANE ¢85cc iR of SWIPFER 81 Dose
ngut e114/ Abvianeleun apddptcrgerisuixivee for gnulsifisptionge nated aoxg.5Be | thismalmid®d 050

(d1--6141 4. 45400 0 \ 44 4~ ’
T TNl kg L e e A et T L AP
85, 113, .vprexedlForerskivad Spen 85 whoskenRdys ith ®Otexivg., THid Sixtd6as Schedul e 3,
Dose Days ; I Nj j CORtE [ , Vehicl e
consi sts oaf%d%cﬁg Pg??%:lre%e %‘?d% ?%chlﬁgaﬁééggésf?@/%%qga & g\%ljégtwi%g%tu Eoe'&’/&sgfnbi ent For
AN1792t0 THRS aast thetmistureayaseinulsifivdaas nptepebales recogni zed by the antibodies in
t he serum sanpl es f ' q@lﬁ ' ' ' / m ned by an
ELI SA t hat neasuredfﬁ)gge?%lé i né%t{r{)’ggg#e%'?ﬂ%]\s%e#g I (Z)glg%&é\?@’o&gé/gzll%ppi ng
pepti des tHE wesoddeddd Atlsiragal (ahnipurn hydragddsgalenonte, BiegbinyyNd) od pept i des
with parti ! r i-f%g fro iron chnol ogi es as
10 am no a%cg%g%gﬁ?agggs @\IBIB ﬁ‘%ﬁ’%@%gﬁ%‘%@% r s%@i?g]ggsa]ehﬁr &P @ep}. of one
resi due peANPERpedemg sfatindsa SndaloseSahtne M250 pB3Theanspeiion w&lpbhtly The fir st
32 peptd de ; ero(r);pg; I}ﬁ{gm ght am no acid position upstreamof the N-term nal
of AN T792" oW t 8" t'he 15 twenty-fourth am no acid of AN1792) are
biotinylated on the Ctermnal with a |linker of G&.. The | ast 10 peptides

(repeating the thir{y-secaon i fromthe. previogus series) are
bi oti nyl ated on Hﬁe flreefnr?lnﬂ%lff‘&g\ﬁrbf’%eg"ﬁrf nker consisting of EGEG. The

| yophi | i zed bi ot i nyGainexpigeptre Hied sivgo sevdn d56|foldviag iranundratendtardhg on of 5

~mMin nt | de .st ock e di] uted t. tMin TIBS (0.05%
Tween 20, r%?gﬁg?@g fmﬁ%%ﬁﬁﬂ%%\qﬁf ?0“5'.bife‘%o%‘%kﬁ%%‘%”%ﬁﬁﬂ%‘?&%oo p. |
al i quadls ofert messufed by KILENA axt deseribag ireGeatbe Mataniatiapl Mediods.t 0 st rept avi di n

pre-coated 96-well plates (Pierce). Plates were incubated for one hour at
room

4. Tissue Preparation
After about 14.weeks, all guinea pigs were euthanized by administering
CO,. Cerebrospinal fluid was collected and the brains were removed and three brain
25  regions (hippocampus, cortex and cerebellum) were dissected and used to measure the

concentration of total Ap protein uéing ELISA.

B. Results
1. Antibody Responses
30 There was a wide range in the potency.of the various adjuvants when
measured as the antibody response to AN1792 following immunization. As shown in
Fig. 14, when AN1792 was administered in PBS, no antibody was ‘dete_cted following two

or three immunizations and negligible responses were detected following the fourth and
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tenperature, then washed four tines with TTBS. Serum sanpl es were dil uted
in specinmen diluent without azide to nornalize titers, and 100 Itl was
added per well. These plates were incubated one hour at roomtenperature
and then washed four tines with TTBS. HRP |02 conj ugat ed goat anti-human
anti body (Jackson I mmunoResearch) was diluted 1:10,000 in specinen dil uent
w t hout azide and ‘100 pl was added per well. The plates were again

i ncubat ed and washed. To develop the color reaction, TMB (Pierce), was
added at 100 pl per well and incubated for 15 min prior to the addition of.
30 p,I of 2 N H2S04 to stop the reaction. 5 The optical density was

measur ed gk 46Qs (ih gQmekicMaEX tdrs BRATEY GTBRY 266htat] TR 6/cenplldée reader .

| mruni zation with AN1792 resulted in théMﬁ_r%%g tion of, anti t%olgl es in 100%
of the anindaed ’PW‘%F‘F“%@“?W%H&%@“&)@‘&G& VP @atl”‘?@fﬁ? ’f‘ﬁ/’é‘?r‘f‘efli? % n the
groups r apgeshiy @Rt dNrP8or) ah®QBAvithiRe figal\Wase (EMT s4)d Thee wab kelear t 0 be hi gher
W thin an i nmuni zation schedul e in t he presence, of hi gher antigen and/or

10
hi gher adpuigantlogarieetse faritbiP2 benndie abmatiisiQ0qia hoypedngRiFREAREREI f f er ences
coul d Be dennnst LANEHalyeyd Ont e gl meahifly hidpnst ol by idyglrAn mal

responses |&§un|za ons. re positive for antibodies to
AN1792 weifmmahisaiopatht differendedretvesen itieowo dases svandti % v GN{Esef abputdP40i n t he

roups ranged .fr 7 = 59 and a { i s, showed
%o sf atis ?’déﬁhag}gg‘}ogﬁ?‘?’. 'ni’}?ea‘i‘rﬁ%% %c}yerﬁscpeog?ebté? é\#gna‘wgl? %%5@%&%; Jf% Bi ndi ng
to AN 1792inshewatatgektr@ét wittpAsbitiaten-foid highatdbernf aSfea(3t8ng) bsund @671 ) with
binding to Aril-40. O the 48 nkeys, i ni z g_ﬁ%n variglgs schedul es with
AN1792, 33@}-&%@6&@@\4%@@%2%5’&% %re?lsfi‘? OWAY Ui ity for analysis.
Thi rt)ém; wor(rgﬂag%%melamﬁtsmmimf m@ghﬁﬁ% ﬂiﬁlsﬁa.ﬁl 3 tiwg friutless75eh AN9%7|92. ITi ters
range rom 2- . wWMth a . . 34. F anti,- AN 17 evel s
vverg 0. 18 pelﬂetoz%w%dw%%?frm@%@é ﬁ?’Bée'le ORAMERPORENE S R enonst rat ed a
2' ?P' Y POShininReréOmPRiSahl gave iR tit@nwherrprBseriBd ) anwi/W lemaBioniwith t ers.  No f

i fferences were see Cr 0Ss gr,ou 0 e n.sexes i.n.the percentage o
anti body i®MThef %@@C{]}I‘ﬁefg‘l' ‘g?/gﬁ%d@RMl?geﬁés\{\?ﬁ‘elh@e%gﬁ‘qogy E%F?g‘?’%% ent \?\n th
t he passi \@ndritedafteFre@id NAivRiieriftl d peak EMIPofibaitesd, 0a0ta vabd ylraast &S t he

%fdo X subset of

bl ood- br ai n-bairier int he. central nervous st em ting.
anti - AR 17eld gﬁ'@gqrﬁﬁa@gxeé%ﬁ{“y}ﬁl& . 'ﬂ‘éorfﬁ?%??tﬁ?tés%’%k"%aglf?s’ _keantgﬂneg anti body in
serum sanpAE/92ahkd. body in the CSF cross-reacts with A~1-40. Titers to
A(31-40 showed a high correl ation. (Spea r. =.0, LI respective
AN 1792 titers. Tesﬂ?eﬁﬁosbf’rogusé%asdggvagtfs ' leéidrrlrg}lsessu?q&l%?%M%Eea}’ Elglgﬁlést titers
to AN1792 Gfhthasedwa) ML apgeangpreforaBl baPRise ad0-fdd lovlseargigenidosamias tagdiress.  When
sera fromnDay 175 was t e [ serl I?tﬁpgmbjco-rrer
pepti des, tgﬁ%/qeba(z)%tlheegmfer%%% lr&%?ﬁs{é%%_o%ﬁﬁ%@n??%lgrfx}hgﬁfées e pepti de whose
sequerife doatessediby increasing the dose of antigen and /or adjuvant and by optimizing the

immunization schedule. The o/w emulsion was a very weak adjuvant for AN1792 and

adding an o/w emulsion to MPL adjuvant diminished the intrinsic’adjuvant activity of

MPL alone.

25 2. AB Levels In The Brain '

At about 14 weeks the guinea pigs were deeply anesthgtized, the
cerebrospinal fluid (CSF) was drawn and brains were excised from animals in a subset of
the groups, those immunized with Freund's adjuvant (group 2), MPL (group 5), alum with
a high dose, 300 pg, of AN1792 (group 10) and the PBS immunized control group (group

30  3). To measure the level of AP peptide, one hemisphere was dissected and homogenates
of the hippocampal, cortical, and cerebellar regions were prepared in 5 M guanidine.
These were diluted and quantitated by comparison to a series of dilutions of AP standard

protein of known concentrations in an ELISA format. The levels of AB protein in the
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103 am no acids 1-10 of the AN1792 peptide (am no acids 653-672 of APP).

In some animals, this was the only peptide to which binding could be

nmeasured (see Fig. 19). In other animals, other reactivities could be

measured, but in all cases the reactivity to the N-term nal peptide

sequence was the predom nant one. The additional 5 reactivities fell into |
two groups. First and nost conmon, was the binding to peptides centering !
around the N-termnal 1-10OAN 1792 peptide (Figure 20). Binding of this type

was directed to the peptides covering amno acids -1-8, -1-9, and 2-11 of

the AN 1792 peptide. These reactivities, conbined with that to the 1-10

pepti de, higppeaswhs, thersertey endibresersbshumaest Yerysipflanfasall four groupsifesnitc ani mal s.

Epi t ope %991‘89%& mﬁﬁefdds?la@sbmé@g 1B PeIRWEd b)tt'h@g% fhShuiehe alies Apat the

anti body reactivity to pepti de proceeds the spread to the adjacent
pepti des levelsﬁﬁa@ummsa@wsreanmmm4& Eipoggmps, 31Heg/g intheeoricésponse to.

t he N-ter 2 rtic acid

resi due. e se%%lr{l&ﬂ%dﬁ%gfﬁ@t 3@%2&1 g g%{%\?f%{‘/}@? Eﬁ@%&m&%ﬂ?%h@é\/\gg bi ndi ng

to peptsi des} foodlabsdhre: menths inasoing of thesermimals &d nafradiar thatbtad et levadsinar ound

pepti des cpveri.n m, no, a 0 a 1 f the AN 1792 1 S
pept i de "%r‘lrg? e’&\fthvﬂs ?é@ Q\épj&;e‘@ﬂeflﬁoglﬂ{gﬁ”ﬁlg“ﬁ%%%oqﬁ‘? ouﬁnnkeys

Vari abi | i tppeiidex bERRLREECtREANEPID BirhiRLE6H oReHdbBINGL £B thdicawbefab@e am no
acids 1-1 O were the exclusive or predom nant reactive epitope) did not
correl at e imimupe amqng@ﬁf%qu\pampﬁlgbg@al fawadtiaes fMedul e, or antibody titer,
and is probably a reflection of each individual animl's genetic nmake-up.
20 XVI11. PREVENTI ON AND TREATMENT OF HUVAN SUBJECTS A singl e- dose phase |
trial 10s Pl ofmmng RespessetoiffereshfdinyantrinMistins. A therapeutic agent is
adnini stered in i ncm%mm@}aﬁaggmw&'s&;,grc@%ren@&d RPs ﬁwmmm from 25
about 0.01 the |evel resuned efficacy, i ncreasin y a factor of
t hr ee unt i13 aninhads pex gl@ﬂpa gnizpgjons wggwmow%eﬂ%g ﬁﬁu%‘ga"é@@age is
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Phe N H - N P «EPhEEh B ol B R 1 oo,
patients agach giokis punmariagdin Table¢ he duration of the study and | ack
conplicating issues such as use of concom tant nedications that may
interfere. Baseline evaluations of patient function are made using cl assic
psychonetric measures, such as the MVBE, and the ADAS, which is a
conprehensive scale for evaluating patients with Al zheiner's D sease status
and function. 104 WO 001 72880
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Footnotes:

® Number of mice in each group at the initiation of the experiment.
® The adjuvants are noted. The buffer for all these formulations was PBS. For group 8,
there was no adjuvant and no antigen.
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Q
wuﬁn «(:t oflégjuvants suitable for use in humans to determine their ability to potentiate

immune responses to Af and to induce the immune-mediated clearance of amyloid

deposits in the brain.

One hundred eighty male and female, 7.5- to 8.5-month old heterozygous

PDAPP transgenic mice were obtained from Charles River Laboratories. The mice were

sorted into nine groups containing 15 to 23 animals per group to be immunized with
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The brain honpgenates were diluted 1:10 with ice cold Casein Diluent (0.2S%
casein, PBS, 0.05% sodium azide, 20 pg/m aprotinin, 5 nM EDTA pH 8.0, 10
ltg/ M |eupeptin) and then centrifuged at 16,000 x g for 20 mn at 4 C. The
synthetic A~i protein standards (1-42 am no acids) and the APP standards
were prepared to include 0.5 M 30 guani di ne and 0. 1% bovi ne serum al bum n
(BSA) in the final conposition. The "total" A~3 sandwi ch ELISA utilizes

monocl onal  aRj1roPLYANPRRCLABRALI Fith vRaiy aaﬁaéamss%ﬁmmsevet@dls@mtmoam ds 13-28
of A(3 (Seubert et al.), as the capture antibod nd biotinyl at ed

monocl onal - EiCRRERBENSIFIEEsE PRNEES ‘éfrﬂl%‘i“f‘i‘éls a‘eﬁhwsthqg@uw asAlosely 3phnson- Wod,

et al), as LORivIEPHERLE uvalrﬁgmclu@éatdlmwmma @wﬁ%ineme& withbédgody does
not recogni ze secreted APP or ful] I ength APP, But detects only A~3 species

with an ani Aetigees. apd Frgnndsativvantc(FAg Fombired wlag@wmagz aAD aditionpl grpup of
sensitivitygf 1m1§9m9é3l/ With AN oA das RS S Whffef PIRSthe %?é%&r’véﬂv% YhifaErokdie

endogenous marine A~i protein at concentrations up to (Johnson- Wod

et al., supmaoutzdipyantapiniuth geoyp avas iremynirrdidnP S sigpe %ér@meéglsye ARl 21F12,
specific for . am no n g), as the
capture anti body. Bi O}f}?%ﬁﬁﬁgtﬁggagﬁ‘%&%%? R%A%éggﬁﬁyﬁpgﬁg {%?ﬁbahtl body in
this assay \ﬂahﬁnlrmhﬁsptded IoveNags, @At Lof MEBSH) aﬂd/hmqanodfﬁla‘@d%ﬂ\lll% Eig/m (28
(at 10t gt ey ege Fip@estiepLab ot Peorts ¥ s Bulbuffea Bl "7 S o
96- wel | l'()rmunrapamsaryoﬂe@crpéeabfesjectﬁmsfxam)lydz;;hﬂwépow@ﬁmtthatrimdbemusmmdat RT. The
solutionvva By |rat|on Pythe
addi ti on of e% gTz 0>z ﬁ?ﬂﬂ'ﬂos§2t?v8rﬂlg%qxi§8{¥%%w7rﬁa gt%@gf"g? for at |east
é hr at Rg daoﬁiczkd waells@kiumd xﬁﬁtdﬂaﬁla{ﬁim)(&tio@&ﬁkrétﬁer@dtﬁbl@&mﬂﬁhﬁso&ﬁﬁh edff

esiccated at 4C untj tes were re sh Buffer
e o but f eceapemith (8 565 sl o o Theres b 755 4188wl BieCs. 056
TW_eeln_ 20] pro:fQOXPBSl(SEPF'ﬁh@.ISlLEINQGmd) felswwlu&%]ﬁmﬁ{a@%mrsgwaﬂmdadded .
triplicate aliguots o per well apd then ) ncubated oyerni ght at :
The pl aﬁés eV ‘CMQ‘HE%NA%)Z%I%E‘EVOPW@&“H ﬂ:ggs‘isk’/‘?nf‘r?nwgrﬁ VEUPFR P8 een each
step of the igasayd oveatgthiapdi°OYbratsethemdftidagD6, diluted to 0.5 pglm in
Casein Assay Buffer (Q.25%c sel PBS, 0.05% T en was added
and incubated in the 'g%P‘ieBa“F It *}’l’t"“ PSCW‘Q 8‘1’3*7 WB?SQ&&%‘I’?“"

. per oxi dase PEFAGAEE to (Mtvideigat (HRPp@RinehqiRous’Mhein @A hy@ekiae gel Blardeagane,

CA) diluted 1:4000 in Casein Ass a%( Buffer, was added to the wells far 1 hr
at RT. The dot-dflifiam Nido ssapiqangensy @S&&lmgﬂﬁ rsptidenes gy of alygs Wefded and

al | owned o0 HeAGas a@ﬁedléamngl%?esvﬁﬁmﬁ_fﬁo@hﬁﬁﬁ 1B ThB SuspBIRak theh@aCt i ON

was stopped by the addition of H2S04. The reaction product was
quanti fied wshthymixef/Birappesimani/g @@éRWﬁb@’Wé%ﬁFqnng the difference in

absorbance at 450 nm @fgEa0 f&mulazén@osemwhemmemlpﬁ%dlég Pﬁ'dp%lh-gw
different APP assays were utilized. The first de5|?nate APP- ~a. / FL

recogni zes H@MCTAWMEHEOQI’Q? Raseprehy fnc. Famien. MG ot 6032 EGF96Rppas The second

assay is added to 0.2% aqueous triethylamine to a final concentration of 1 mg/ml and vortexed.
25 The mlxture was heated to 65 to 70°C for 30 sec to create a slightly opaque uniform
suspension of micelles. The solutlon was stored at 4°C. For each set of injections, 100
pg of peptide per dose in 50 pl PBS, 50 png of MPL per dose (50 pl) and 100 pl of PBS
per dose were mixed in a borosilicate tube immediately before use. |
To preﬁar‘e formulation doses with QS-21 (Groups 3 and 7), lyophilized
30 powder (Aquila, Framingham, MA; Lot A7018R) was added to PBS, pH 6.6-6.7 to a final
concentration of 1 mg/ml and vortexed. The solution was stored at -20°C. For each set

of injections, 100 pg of peptide per dose in 50 ul PBS, 25 pgof QS-21 per dose in 25
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specific for APP-a. The APP-a /FL assay recogni zes secreted APP i ncl udi ng
the fixst 12 30 amno acids of A~. Since the reporter antibody (2H3) is not
specific to the a-clip-site, occurring between am no acids 612-613 of
APP695 (Esch et al., Science 248, 1122-1124 (1990)); this assay al so
recogni zes full length APP (APP-FL). Prelim nary experinents using 108
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30  followed by a decline to 28% of the peak value after. the sixth immunization. The peak
mean titer generated with QS-21 combined with AN1792 (GMT: 1,511) was about 5-fold

lower than obtained with MPL. In addition, the kinetics of the response were slower,

since an additional immunization was required to reach the peak response. Titers
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' AN1792 (1/20) (10/19) | (10/19) | (17/18) | (14/18)
CFA/ 10,076 61,279 | 75386 . |41,628 | 30,574
AN1792 - (15/15) (15/15) | (15/15) | (15/15) | (15/15)
Alum/ 25 33 39 37 31
AN1528 C{021) ary | Groy | (1/20) (2/20)
MPL/ 184 2,591 1,653 1,156 3,009
AN1528 (15/21) ozl @121 | (020) | (20/20)
Qs-217 : 29 221 51 820 | 2,994
AN1528 (1/22) (13/22) | (4122) (20122) | 21/22)
PBS plus 25 33 39 37 . |47
Thimerosal (0/16) (2/16) (4/16) (3/16) | (4/16)
PBS 25 25 25 25 25
(0/16) (0/16) (0/15) (0/12) (0/16)-
Footnotesf

2 Geometric mean antibody titers measured against Ap1-42

b Number of responders per group
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10 plus QS-21 compositions will achieve statistical significance in treatment of older mice.

By contrast, the AN1792 plus the preservative thimerosal showed a median level of AP
about the same as that in the PBS treatéd mice. Similar results were obtained when
cortical levels of AP42 were compared. The median level of AB42 in PBS controls wé§
1624 ng/g. Notably reduced median levels of 403, 1149, 620 and 714 were observed m
15  the mice treated with AN1792 plus CFA/IFA, AN1792 plus alum, AN1792 plus MPL and
AN1792 plus QS-21 respectively, with the reduction achieving statistical significance
(p=0.05) for the AN'1792 CFA/IFA treatment group. The median level in the AN1792
thimerosal treated mice was 1619 ng/g Ap42.
A further therapeutic adjuvant/immunogen efficacy study was performed
20 in9-10.5 month old male and fe"male-hetérozygous PDAPP transgenic mice. The
duration of the study was 25 weeks with 2940 animals per treatment group; therefore the
animals were 15 — 16.5 months old at termination.. The treatment groups are identified in

Table 10 below.

Adjuvant Immunogen Dilution Buffer Administration
Group 1: MPL-SE AN1792-GCS (75 pg) PBS SC 250 1)
Group 2: ISA 51 AN1792-GCS (75 pe) PBS’ TP (400 )
Group 3: QS21- AN1792-GCS (75 pg) PBS SC (250 uly
Group 4 | OS2T abbrev, | ANTI9Z-GCS (75 o) PBS SC @50 A
Group.S: PBS | 00 e e SC (250 ul)

25

Table 10 abbreviations: MAP — multi-antigenic peptide; TT — tetanus toxoid t-cell

epitope (830-844); SQ — subcutaneous; IP - intraperitoneally; PBS — phosphate,

buffered saline; ISA-51 is a commercially available adjuvant similar to IFA; GCSisa
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mf mmdESH= 10 1 Y37T10p0. W& fubizdch@edule was identical for all of the treatment groups

except for Group 3, the QS21/AN1792 abbreviated schedule group. The mice were
5 injected on weeks 0, 2, 4, 8, 12, 16, 20, 24, with bleeds on weeks 3, 5, 9, 13, 17, 21 and
25. Groups 1, 2, received eight injections and Group 3 received four injections during the
25-week period of the study. Group 4, the QS21/AN1792 abbreviated sched_ule: received
injections on weeks 0, 2, 4, and 8 only. This group was not injected for the remainder of
. the study, although they were bled on the same bleed schedule as the rest of the study to
10 follow titer decay. Groups 3 and 5, QS21/AN1792 and PBS respectively, served as the
positive and negative controls for .th'is.; 'study.
The titers were determined by the anti-AS antibody titer assay.
Group 1, the MPL-SE/AN1792 group, raised a peak geometric mean tlter
(GMT) of 17,100 at 9 weeks falling to'a GMT of 10,000 at 25 weeks. Initially, the MPL-
15 SE titers rose at a somewhat higher rate than the QS21/AN1792 control group (Group 4).
Groub 2, the ISA 51/AN1792 group, produced high titers throughout the
study reaching a GMT of over 100,000 for the last 9 weeks of the study.
_ Group 3, the QS21/AN1792 control group, reached its peak titer at 17
weeks with a GMT of 16,000. The titer then fell over the next 8 weeks to finish w1th a
20 GMT of 8,700. One animal in this group failed to raise a titer over the entire course of
the experiment.

' Group 4, the QSZI/AN 1792 abbreviated injection schedule group,
reached a peak titer of 7,300 at 13 weeks, five weeks after its final injection. The titer
then fell to a GMT of 2,100 at the final bleed (25 weeks). As in the control group, one

25  animal failed to raise a detectable titer, while ahother animal lost all titer by the end of the
decay period. .
Group 5, the PBS alone group, had no titers.
To evaluate the cortical Af} levels, total AB and AB1-42 were measured by ELISA.
Briefly, one brain hemisphere was dissected for cortical, hippocampal, and cerebellar
30, tissue followed by homogenization in 5M guanidine buffer and assayed for brain AB.
The cortical total A and AB42 results are similar. A Ménn—Whitney statistical analysis
was performed to determine significance between the groups with a p valué of 0.05

indicating a significant change in AB.
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change in A, and it is significantly better than the other treatment groups. The

QS21/AN1792 abbreviated group, was similar in its overall change of AB to the QS21
5  control group that received all eight injections. The AB levels in the ISA 51/AN1792
group, were similarly lowered compared to the CFA/IFA:MAP(ABI1-7) group.

Table 11 Cortical AB levels

PBS MPLSE | 1SA | QS21 QS-21 (@)
MEDIAN 7335 | 1,236 | 3,026 | 238 | 2.9%
(ng/g tissue) ' . ' ’
RANGE 550 ~18,358 70-3,977 23-9,777 | 210-11,167 | 24-16,834
(ng/g tissue) -
vp.value ———- <0.0001 < 0.0001 < 0.0001 < 0.0001
[N 38 29 36 — 34 40
10 In conclusion, MPL-SE, ISA-51 and QS21 adjuvants combined with

AN1792 are effective in inducing a sufficient immune response significantly to retard AB

deposition in the cortex.

5{. Toxicity An'alysis

15 : Tissues were collected for histopathologic examination at the terminatién
of studies described in Examples 2, 3 and 7. In addition, hemétology and clinical
chéinistry were performed on terminal blood samples from Examples 3 and 7. Most of

" the major organs were evaluated, including brain, pufmonary, lymphoid, gastroiritestinal, '

liver, kidney, adrenal and gdnads. Although sporadic lesions were observed in the study’

20  animals, there were no obvious differe;nces, either in tissues affected or lesion severity,
between AN1792 treated and untreated animals. There were no unique histopathological
lesions noted in AN-1528-immunized animals compared to P.BS-t'reated or untreated
animals. There were also no differences in the clinical chemistry profile between
adjuvant groups and the PBS treated animals in Example 7. Although there were

25  significant increases in several of the Hem_atology parameters between animals treated

with AN1792 and Freund's adjuvant in Example 7 relative to PBS treated animals, these
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X1.  Therapeutic Treatment with Anti-Af antibodies

This examples tests the capacity of various monoclonal and polyclonal
10  antibodies to AP to inhibit accumulation of AB in the braini of heterozygotic transgenic

mice.

1. - 'Study Design
Sixty male and female, heterozygous PDAPP transgenic mice, 8.5 to 10.5

15  months of age were obtained from Charles River Laborato.ry. The mice were sorted intc:)
six groups to be treated with various antibodies directed to AB.. Animals were distributed
to .match.the gender, age, parentage and source of the animals within the groups as closely
as possible. As shown in Table 10, the antibodies included four muﬁne'AB-speciﬁc '
monoclonal antibodies, 2H3 (directed to AP residues 1-12), 10D5 (directed to AB

20  residues 1-16), 266 (directed to AP residues 13-28 and binds to monomeric but not to
aggregated AN 1792) 21F12(directed to AP residues 33-42). A ﬁfth group was treated
with an ApB- Specxﬁc polyclonal antibody fraction (raised by 1mmun1zatxon with
aggregated AN1792). The negative control group received the diluent, PBS,-alone
without antibody. '

25 The monoclonal antibodies were injected at a dose of about 10 mg/kg
(assuming that the mice weighed 50 g). Injections were administered mtrapentoneally
every seven days on average to maintain anti-Ap titers above 1000. Although lower titers |
were measured for mAb 266 since it does not bind well to the aggregated AN1792 used
as the capture anitigen in the assay, the same dosing schedule was maintained for this

30  group. The group receiving monoclonal antibody 2H3 was discontinuéd within the first
three weeks since the antibody was cleared too rapidly in vivo. Animals wére bled prior

to each dosing for the measurement of antibody titers. Treatment was continued over a
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o Antibody Specificity v
: ’ (PBS alone) NA* | NA
"2 10 | * Polyclonal AB1-42 - nﬁxed
3 | o mAb® 2H3 AB1-12 IgGl
4 8 mAb 10D5 ABl-16 | . IgGl
s 6 mADb 266 AB1328 |  IgGl
6 g | mAb2IFIZ | Ap3342 1gG2a

5 Footrotes
. a. Number of mice in group at termination of the experiment. All groups started with 10 animals pcr group.
b. NA: not applicable
c. mAb: monoclonal amibod'y

10 ‘
2. Materials and Methods

a. Preparation of the Antibodies
The anti-Ap polyclonal antibody was prepared from blood collected from
two groups of animals. The first group consisted of 100 female Swiss Webster mice, 6 to
15 8 weeks of agc;. They were immunized on days 0, 15, and 29 with 100 pg of AN1792
combined with CFA/IFA. A fourth injection was given on day 36 with one-half the dose |
of AN1792. Animals were exsanguinated upon sacrifice at day 42, serum was prepared
and the sera were podled to create a total of 64 ml. The second group consisted of 24
female mice isog'enic with the PDAPP mice but nontransgenic for the human APP gene, 6
20 to9 weeks of age. They were immunized on days 0, 14, 28 and 56 with 100 pg of
AN1792 combined with CFA/IFA. These animals were also exsanguinated upon
sacrifice at day 63, serum was prepared and pooled for a total of 14 ml. The two Jots of

sera were pooled. The antibody fraction was purified using two sequential rounds of
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10ZY: 109&2& ()-!6, 21 109%& ()-!6, 2! 1092ZZ& () - OMLOYZ& ()-/z109@Z& ()- - 109&Z& ()- A
>] HC 10 1faiipitation/bvite 58%(shturtdd ahQAEHR&N 6)lfate. TOHeirG) precipitéss (s dlOPMA () - 10Z
10Z>t } A<HC

PRt p ik ki Rget (PgTn ThoY el Rk Vs e ) BB mre 10
10Z!; 121 109&' () - F1- TR&/EM{-AB hephOCkBna] antibddidSdiefe)prépadéd! fldddsclids-fiyRkl. The
10%& 0)- Tl\%.rlrly was g’ust &leldale%%% a(ddmon of concentrated sodium dextran sulfate to ice-
5  cold ascites fluid by stirring on ice to a reach a final concentration of 0.238%. .
Concentrated CaCl, was then added with stirring to reach a final concentration of 64mM.
This solution was centrifuged at 10,000 x g and the pellet was discarded. The s;ﬁematant
was stirred on ice with an equal volume of saturated ammonium sulfate added dropwise.
The solution was centrifuged again at 10,000 x g and the supernatant was discarded. The
10 pellet was resuspended and dialyzed against 20 mM Tris-HCI , 0.4 M NaCl, pH 7.5. This
fraction was applied to a Pharmaci-a FPLC Sepharose Q Column and eluted with a reverse
gradient from 0.4 M to 0.275 M NaCl in 20 mM Tris-HC], pH 7.5. ' .
The antibody peak was identified by absorbance at 280 nm and appropriate
fractions were pooled. The purified antibody preparation was characterized by measuring
15  the protein concentration using'the BCA method and the purity using SDS-PAGE. Ti]g
pool was also tested for endotoxin. The level of endotoxin was less than 1 EU/mg. titers,

titers less than 100 were arbitrarily assigned a titer value of 25.

3. AP and APP Levels in the Brain:

20 Following about six months of treatment with the various anti-Ap antibody
preparations, brains were removed from the animals following saline perfusion. One
hemisphere was prepared for immunohistochemical analysis and the second was used for
the quantitation of A and APP levels. To measure the concentrations of varioﬁs forms
of beta amyloid peptide and amyloid precursor protein (APP), the hemisphere was'.

25 dissected and homogenates of the hippocampal, cortical, and cerebellar regions were
prepared in SM guanidine. These were serially diluted and the le\)el of amyloid peptide
or APP was quantitated by compari'son to a series of dilutions of standards of AP peptide
or APP of known concentrations in an ELiSA format.

The levels of total AP and of AP1-42 measured by ELISA in homdgenate.s

30  ofthe cortex, and the hippocampus and the level of total AP in the cerebellum are shown
in Tables 11, 12, and 13, respectively. The median concentration of total A for the
control group, inoculated with PBS, was 3.6-fold higher in the hipploca:xmpus than in the
cortex (median of 63,389 ng/g hippocampal tissue compared to 17,818 ng/g for the
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10% & () - E:Bﬂt@% &hd med rRIRBUKES cdrBbelRA of the control group (30.6 ng/g tissue) was
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10 ower than in 1ppocampus.”’ These Ievels are
107!, L10%hdk vie)hab e i@y refortel fberré@%’@MPB@é@%& thiee $ftb.@%§& ()- SF"10%
& ()-r (Johnson-Wood et al., 1997).

5 : For the cortex, one treatment group had a median AP level, measured as

- AB1-42, which differed significantly from that of the control group (p < 0.05), thése
animals receiving the polyclonal anti-Ap antlbody as shown in Table 13. The medxan
level of AB1-42 was reduced by 65%, compared to the control for this treatment group.
The median levels of AB1-42 were also significantly reduced by 55% compared to the

10 contrql in one additional tréatmé_nt group, those anirals dosed with the mAb 10D5 (p =
0.0433). '
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reduction was almost 3-fold greater in the hlppocampus than in the cortex, a net reduction

of 31,683 ng/g tissue in the hlppocampus versus 11,658 ng/g tissue in the cortex. When

measured as the level of the more amyloidogenic form of AB, AB1-42, rather than as total

AB, the reduction achieved with the polyclonal antibody was significant (p = 0. 0025).

The median levels in groups treated thh the mAbs 10D5 and 266 were reduced by 33%
10 and 21%, respectively. '

88



10!'1'10%

10! T Ay 10%U& ()-fly
'aB

.91 1099U9UE ()-!,
1 109 ()-f310% & ()-@10 U 10 U 10 UY: 10% U& ()-810% U& () - |

+Y10% U& () - ehi j kI

}A?bC 10! 6710% U&' () -95 10% U& ()-!,';

911099 WUL" () - L, nL0% U&' ()-

10% U& () - ~u

uoleIsa(] Emvcﬂ,m 2

ajqesydde j0u iyYN P

sisAJeue Aau)IyA\ UUBIA "D

onssn 8/3u °q

juswadxas sy} Jo pud oy je.dnoid 1od sjewiue Jo JoqunN e

152100100,
LT6ET/HS0E0S | LT68T/+LTELS ZI-| 6608701  196Lp 61- 8TLLO £9G1S 8| <cldizgvu
TLEST/H616TE |  YOELT-/+61¥9¢ 1T 0660°0 PEOLY £ 0660°0 6898y 9 9oz qvul
Op1L1-/+S9V9E | TE9ZI-/+18ShY ge- £750°0. 0679t 9C- §L90°0 6LL9Y 8 cgo1 gvu
| Trdv-nue
7928 1-+ES8VT ¢m¢NN-\+m.moom .cm- - §T00°0 LCILT 0s- €500°0 90L1E 01 [euopo£jog
10LY1-/+108TS | ,80EE1-/+1SESS VN ¥N 6CiS VN YN 68£¢9 6 Sdd
) a8uey) an[eA onpea | aSuey)d ,ONJEA Lnea ‘
aneA VSITH anjeA ¥SITd % d VSITd % d VSITd
v . gv oL WiV gy oL
. dnoip
‘.mqmoz SURIPIA N jusueal],
SNdAVOOddIH

U& ()--10% U& ()-! & 109RU&U& () - S3Y10% U&' () - &10% U& ()-3S10% U& () -T$}~?

- VIAIgEL

89



o - B - t

1011 -10% F& ()-1 +F10% U& ()- )10% U& ()- &10%

U& ()-S!,!1090y9y& ()-!,!1099U0U& ()-9Y\ ]~ dYNC 10!'! 10 U 10 U 10 UY: 10%
U& ()- Y710% U& ()- 5S10% U& ()-3310% U& ()- -10% U& ()- FAEYNC 10!! s
10% & ()- 10% & ()-110% & ()-1 T10% & ()-1° 0%&'() GlO%&'() T} A2YNC
1011 S 10% & () - YSZ10% & ()-!SM 10%/ & ()-!#SM 10% P

P& ()-15410% & ()-1910% & ()-' m aBYNC

Total AR was also measured in the cerebellum (Table 15). Those groups
dosed with the polyclonal anti-Af and the 266 anti.body showed significant reductions of the
levels of total AP (43% and 46%, p=0. 0033 and p=0.0184, respectwely) and that group

5 treated thh 10D5 had a near significant reduction (29%, p = 0.0675).
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10/ 10% h&' () - 10%h& ()-10%h& ()-1'@ 10%4& ()- ! 80@ 10%hé& ()- '@
109&' () -| 1****#+i ++dEj = 10CEREBEBEGUR -, 910% h& () - mi0% h& () - 410%
h& ()- 100 h& ()-10% h& ()-+++@,,,dE = 10/L.10% h& ()-L-
Treatment CN® | Medians Means
Group .
Total AB Total Ap
ELISA P | % , :
value® value® | Change ELISA value
PBS - o | 3064 | NA® | NA |4000+-31.89°
Polyclonal | 15 | 1761 | 00033 43 | 18.15+/-4.36
anti-AfB42
mAb 10D5 8 | 2168 | 00675 | 29 |27.29+-19.43
mADb 266 6 | 1659 | 00184 46 | 19.59+/-6.59
mAb2IFI2 | 8 | 2980 | >09999 | 3 | 32.88+-9.90
Footnotes: ’

a. Number of animals per group at the end of the ekpcriment
5 b. ng/g tissue

¢. Mann Whitney analysis

(=}

. NA: not applicable

"e. Standard Deviation

10 APP concentration was also determined by ELISA inthe Eortex‘ and
cerebellum from antibody-treated and control, PBS-treated mice. Two different APP assa);s
were utilized. The first, designated APP-a/FL, recognizes both APP-alpha (e, the secreted
form of APP which has been cleaved within the AP sequence), and full-length forms (FL) of
APP, while the second recognizes only APP-c.. In contrast to the treatment-associated

15  diminution of AP in a subset of treatment groups, the levels of APP were virtually unchaﬁged
in all of the treated compared to the control animals. These results indicate .that the

immunizations with .AB antibodies deplete AP without depleting APP.
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The morphology of AB-immunoreactive plaques in subsets of brain.é from
mice in the PBS, polyclonal AB42, 21F12, 266 and 10DS5 treatment groups was qualitatively
compared _td that of previous studies in.which standard immunization procedures with AB42

10 - were followed. |

The largest alteration in both the extent and appearance of amyloid piaques
occurred in the animals immunized w1th the polyclonal AB42 antibody. The reduction of
amyloid load, eroded plaque morphology and cell-associated AB immunoreaétivity closely
resembled effects prociuced by the standard immunization prbceduré. These observations

15  support the EL.ISA results in which significant reductions in both total AB and AB42 were
achieved by administration of the polyclonal AB42 antibody.

In similar qualitative evaluations, arn);ioid plaques in the 10D5 group were
also reduced in number and appearance, with some evidence of céll-associated AB
immunoreactivity. Relative to control-treated animals, the polyclonal Ig fraction against AB:

20  and one of the monoclonal antibodies (10D5) reduced plaque burden by 93% and 81%,
respectively (p<0.005). 21F12 ap;:;cared to have a relatively modest effect on plaque burden.
Micrographs of brain after treatment with pabAf; 42 show diffuse deposits and absence of
many of the larger compacted plaques in the pabAB,.4; treated group relative to control
trééted anjmals. ‘

25

5. Measurement of Antibody Titers: _
A subset of three randomly chosen mice from each group were bled just prior
to each intraperitoneal inoculation, for a total of 30 bleeds. Antibody‘ titers were measured as
30 API1-42-binding antibody using a sandwich ELISA with plastic multi-well plates coated with
Apl-42 as described in detail in the General Materials and Methods. Mean titers for each
bleed are shown in Figures 16-18 for the polyclonal antibody and the monoclonals 10D35 and

21F12, respectively. Titers averaged about 1000 over this time period for the polyclonal
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10900&' () -eight ABXE(o)ving th8Tifdl phitiodP irffiision. Freshly harvested cells, 10° per weth, were
* cultured for 5 days in the presence of AB1-40 at a concentration of 5 pM for stimulation. Asa_
' positive control, additional cells were cultured with the T.cell mitogen, PHA, and, as a -
negative control, cells were cultured without added peptide.
10 Splénocﬁcs from aged PDAPP mice passively immunized with various anti-
AP antibodies were stimulated in vitro with AN1792 and proliferative and éytokine responses
were measured. The purpose of these assays was to determine if passive immunization
facilitated antigen presentation, and thus priming of T cell responses specific for AN1792..
No AN1792-specific proliferative or cytokine résponses were observed in mice passively

15  immunized with the anti-Ap antibodies.

XII: FURTHER STUDY OF PASSiVE IMMUNIZATION

In a second study, treatment with 10D3 was repeated and two additional anti-
AB antibodies were tested, monoclonals 3D6 (AB.s) and 16C11 (AB33.42). Control groups
20  received either PBS or an irrelcvant isotype-matched antibody (TM2a). The mice were older
(11.5-12 month old heterozygotes) than in the previous study, otherwise the experimental
design was the same. Once again, after six months of treatment, 10D5 reduced plaque burden
by greater than _SO% relative to either the PBS or isotype-matched antibody controls '
(p=0.003). One of the other antibodies against AB, 3D6, was equally effective, producing an
25  86% reduction (p=0.003). In contrast, the third antibody agaiflst the peptide, 16C11, failéd to
have any effect on plaque burden. Similar findings were obtained with AB4y ELISA
measurements. These results demonstrate that an antibody response against AB peptide, in
the absence of T cell immunity, is sufficient to decrease amyloid deposition in PDAPP mice,
but that not all anti-AB antibodies are efficacious. Antibodies directed to epitopes comprising
30 amino acids 1-5 or 3-7 of AP are particularly efficacious. o
In summary, we have shown that passively administered antibodies against AB

reduced the extent of plaque deposition in a mouse model of Alzheimer’s disease. When held
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XIII: MONITORING OF ANTIBODY BINDING ,
To determine whether antibodies against AB could be acting directly within
10  the CNS, brains taken from saline-perfused mice at the end of the Example XII, were
examined for the presence of the peripherally-administéred antibodies. Unfixed cryostat
brain sections were exposed to a fluorescent reagent against mouse immunoglobulin (goat
anti-mouse IgG-Cy3). Plaques within brains of the 10D5 and 3D6 groups were st;ongly '
" decorated with antibody, while there was no staining in the 16C11 group. To reveal the full
15  extent of plaque deposition, serial sections of each brain were first immunoreacted with an
anti-AB antibody, and then with th.e secondary reagent. 10D5 and 3D6, folldwing peripheral
administration, gained access to most plaques within the CNS. The plaque burden was
greatl'y reduced in these treatment groups compared to the 16C11 group. These data indicate -
“that peripherally administered antibodies can enter the CNS where they can directly trigger
20  amyloid clearance. Itis likely that 16C11 also had access to the p}aques but was unable to
bind.
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ig‘l’/(élllg(l)/gl &)eﬁdsl | ﬂ]%%%ﬂggs@ g‘ﬁx\%n 1%19 % &?gfr%%g@%gg%f& agie@'rom the cerebral
104| F; 10%4|c&rt(cys @mW@ngM dneg' The @Btiagd 09k ngéchinically dissociated in
HBSS™ (Hanks’ Balanced Salt Solution, Sigma) with 50 pg/ml DNase I (Sigma). The
dissociated cells were filtered with a 100 pm cell strainer (Falcon), and centrifuged at 1000
rpm for 5 minutes. The pellet was resuspended in growﬂx medium (high glucose DMEM,
10 10%FBS, 25ng/ml rmGM-CSF), and the cells were plated at édcnsity of 2 brains per T-75
" plastic culture flask. After 7-9 days, the flasks were rotated on an orbital shaker at 200 rpm
for 2h at 37°C The cell suspension was centrifuged at IOOOrpm and rcsuspended in the assay
, medium, .
10-pm cryostat sections of PDAPP mouse or human AD brains (post-mortem |
15  interval <3hr) were tﬁaw mounted onto poly-lysine coated round glass coverslips and placed
in wells of 24-well tissue culture plates. The coverslips were washed twice with assay
medium consisting of H-SFM (Hybridoma-serum free medium, Gibco BRL) with 1% FBS,
glutamine, penicillin/streptomycin, and Sng/ml rmGM-CSF (R&D). Control or anti-AB
 antibodies were added at a 2x concentration (5 pg/ml final) for 1 hour. The microglial cells
20 werethenseeded ata de‘nsity of 0.8x 10° cells/ml assay medium. The cultures were
maintained in a humidified incubator (37°C, 5%CO,) for 24hr or more. At the end of the
incubation, the cultures were fixed with 4% paraformaldehyde and permeabilized with 0.1%
Triton-X100. The sections were stained with biotinylated 3D6 followed by a streptavidin /
© Cy3 conjugate (Jackson ImmunoResearch). The exogenous micfoglial cells were visualized
25 bya nuclear stain (DAPI). The cultures were observed with an inverted fluorescent
m1croscope (Nikon, TE300) and photomicrographs were taken with a SPOT digital camera
wusing SPOT software (Diagnostic instruments). For Western blot analysis, the cultures were
extracted in 8M urea, diluted 1:1 in reducing tricine sample buffer and loaded onto a 16%
tricine gel (Novex). After transfer onto immobilon, blots were exposed to 5 pug/ml of the
- 30 pabAB42 followed by an HRP-conjugated anti-mouse antibody, and developed with ECL
(Amersham)
When the assay was performed with PDAPP brain sections in tﬁe presence of
16C11 (one of the antibodies against AB that was not efficacious in vivo), B-amyloid plaques

remained intact and no phagocytosis was observed. In contrast, when adjacent sections were
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Table 16 shows whethef binding and/or phagocytosis was obtained for several

different antibody binding specificities. It can be seen that antibodies binding to epitopes

within aa 1-7 both bind and clear amyloid deposits, whereas antibodies binding to epitopes

within ammo acids 4-10 bind without clearing amyloid deposits. Antibodies binding to

10 epitopes C-termma.l to residue 10 neither bind nor clear amyloid deposits.
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Antibody Stalning | Phagocytosis
epitope isotype
N-Term
mab
3D6 1-5 19G2b + +
1005 36 IgG1 + *
22C8 37 IgG2a + +
6E10 | 510 IgG1 + -
14A8 . . 4-10 ratlgG1 - + -
13-28
18G11 10-18 - rat 1gG1 Co- -
266 16-24 1gG1 - -
. 22D12 18-21 19G2b - -
C-Term
2G3 -40 19G1 - -
16C11 - -40/-42 19G1 ] - -
21F12 42 1gG2a - -
Immune serum
rabbit (CFA) |  1-6 + +
mouse (CFA) 3-7 -+ +
mouse (QS-21) 37 + +
monkey (QS-21) 1-5 + +
mouse (MAP1.7) + +

Table 17 shows results obtained with several antibodies against AB,
5>  comparing their abilities to induce phagocytosis in the ex vivo assay and to reduce in vivo
plaque burden in paséive tranSfef studies. Although 16C11 and 21F12 bound to aggregated
synthetic AB peptide with high avidity, these antibodies were unable to react with B-amyloid t
plaques in unfixed brain sections, could not trigger phagocytosis in the ex vivo.assay, and
were not efficacious in vivo. 10D5, 3D6, and the polyclonal antibody against AB were active

10 by all three measures. The 22C8 antibody binds more strongly to an analog form of natural
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10, 3 5  fragment of synuclein referred to as NAC. Synuclein has been shown to be an-amyloid
‘ plaque-associated prc;tein. An antibody to NAC was contacted with a brain tissue sample
containing amyloid plaques, an microglial cells, as before. Rabbit serum was used as a
control. Subsequent monitoring showed a marked reduction in the number and size of
plaques indicative of clearing activity of the antibody.
10

Table 17 The ex vivo assay as predictor of in vivo efficacy.

Antibody Isotype . Avidity for Bindingto Exvivo In vivo

aggregated [-amyloid efficacy efficacy
Al (pM) plaques ‘

monoclonal
3D6 IgG2b 470 + + +
10D5. IgG1 43 + + +
16C11 1gG1 90 - - -
-21F12 1gG2a 500 - - -
TM2a IgG1 - . - -
polyclonal

1-42 mix - 600 + + +

Confocal microscopy was used to confirm that AB was internalized during the

course of the ex vivo assay. In the presence of control antibodies, the éxogenous microglial
15  cellsremained in a confocal plane above the tissue, there were no phagocytic vesicles

containing AB, and the plaques remained intact within the section. In the presence of 10DS5,

nearly all plaque material was contained in vesicles within the exogenous microglial cells.

To determine the fate of the internalized peptide, .1 0DS treated cultures were extracted with

8M urea at various time-points, and examined by Westerni blot analysis. At the one hour time
20  point, when no phagocytosis had yet occurred, reaction with a polyclonal antibody against AB

revealed a strong 4 kD band (corresponding to the A peptide). AB immunoreactivity
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fragments of the anti-AB antibody 3D6 were prepared. Although the F(ab’)2 fragments
5 retained their full ability to react with plaques, they were unable to trigger phagocytosis by
microglial cells. In addition, bhagocytosis with the whole aﬂtibjody could be blocked by a -
reagent against murine Fc receptors (anti-CD16/32). These data indicate that in vivo

" clearance of AB occurs through Fc-receptor mediated phagocytosis.

10 ' XV: PASSAGE OF ANTIBODIES THROUGH BLOOD BRAIN BARRIER ,
This ex_arhple determines the concentration of antibody delivered to the brain-

following intravenous injection into a peripheral tissue of either normal or PDAPP mice.
PDAPP or control normal mice were perfused with 0.9% Na'CI.‘ Brain regions (hippocampus
or cortex) were dissected and rapfdly frozen. Brain were homogenized in 0.1% triton -+

15 protease inhibitors. Immunoglobulin was detected in the extracts by ELISA. Fab'2 Goat .
Anti-mouse IgG were coated onto an RIA plate as capture reagent. The scru:ri or the brain
extracts were incubated for 1hr. The isotypes were detected with anti-mouse IgG1-HRP or
IgG2a-HRP or IgG2b-HRP (Caltag). Antibodies, regardless of isotype, were present in the
CNS at a concentration that is 1:1000 that found in the blood. For example, when the

20  concentration of IgG1 was three times that of IgG2a in the blood, it was three times IgG2a in
the brain as well, both being present at 0.1% of their respective levels in the blood. This
result was observed in both transgenic and nontransgenic mice - so the PDAPP does not have

a uniquely leak blood brain barrier.

25  XVI: THERAPEUTIC EFFICACY OF AN AB PEPTIDE IN MAP CONFIGURATION
A therapeutic adjuvant/immunogen efficacy study was performed in 95-10.5
month old male and female heterozygous PDAPP transgenic mice to test the efficacy of a
fusion protein comprising AB1-7 in tetrafneric' MAP configuration as described above. The
duration of the study was 25 weeks with 29 — 40 animals per treatment group; therefore the
30  animals were 15 — 16.5 months old at termination. The methodology used in this study is the
same as that in the therapeutxc study of different adjuvants in Example VIII above The
treatment groups are identified in Table 18 below.
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Table 18
Adjuvant Immunogen - - | Dilution Buffer | Administration
Group 1: CFA/IFA MAP(AB 1-7:11) (100 pg) | PBS IP (400 pl)
Group 2: | Qs21 AN1792-GCS (75 pg) PBS SC (250 pl)
Group 3: PBS ——— | ——— SC (250 plj

5  Table abbreviations: MAP — multi-antigenic peptide; TT — tetanus toxoid t-cell epitopé
(830-844); SC ~ subcutaneous; IP —intraperitoneally; PBS phosphate buffered saline;

GCS is a glycine/citrate/sucrose formulatlon

The immunization schedule was identical for all of the treatment groups. The
10 mice were injected on weeks 0, 2, 4, 8, 12, 16, 20, 24, with bleeds on week 3, 5, 9, 13, 17, 21 |
and 25. Groups 1, 2, 3, 4, and 6 received eight injections Groups 2 and 3, QS21/AN1792 and
PBS respectively, served as the positive and negative controls for this study.
The titers were determined by the anti-AB antibody titer assay.
Group 1, CFA/IFA:MAP(ABI-?:TT) group, had low titer levels. The peak
15 GMT reached was only 1,200 at 13 weeks, falling to a GMT of 600 by week 25.. There were
3 of the 30 mice that did not raise any titer and another 7 ‘mice that did not exceed a titer of
400 by the end of the study.
Group 2, the QS21/AN1792 control group, reached its peak titer at 17 weeks
with a GMT of 16,000. The titer then fell over the next 8 weeks to finish with a GMT of
20 ° 8,700. One animal in this group failed to raise a titer over the entire course of the
experiment. .
Group 3, the PBS alone group, had no titers.
Both treatment éoups showed a significant lowing in cortical AB levels as compared
to the PBS control group (see Table 19). The CFA/IFA:MAP(AB1-7) group, significantly
25  lowered AB as compared to the PBS control group in spxte of the relatively low titers of anti-
AB antibodies.
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p value — 0.0003 <0.0001
N 38 —30 g7
5 In conclusion, the AB 1-7MAP immunogen is effective in inducing é
sufficient immune response significantly to retard AB 'déposition in the cortex.
10 .
‘ XVII. EPITOPE MAPPING OF IMMUNOGENIC RESPONSE TO AB N
MONKEYS
This example analyzes the response of a primate to immunization with
AN1792 (i.e., AB1-42). Eleven groups of monkeys (4/sex/group) were immunized with
15 AN1792 (75 or 300 pg/dose) in combination with QS-21 adjuvant (50 or 100 pg/dose) or 5%
sterile dextrose in water (D5W, control group). All animals received IM injections on one of
three injection schedules as shown in Table 20 for a total of 4, 5 or 8 doses. Serum samples
(from 4 monkeys/sex/group) collected on Day 175 of the study and CSF samples (from 3 -
monkeys/sex/group) collected on-Day 176 of the study (at the 6 month necropsy) were
20

evaluated for their ability to bind to AB1-40 peptide and APP,
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3 1 4/4 Vehicle 100 IM
4 1 4/4 75 50 IM
5 1 4/4 300 50 IM-
6 1 4/4. 75 100 IM
7 1 4/4 300 . 100 IM
8 2 414 75 - 100 M
9 2 Al4 300 100 Y
10 3 414 © 75 100 IM
11 3 Al4 300 100 . IM

a. Schedule 1, Dose Days 1, 15, 29, 57, 85, 113, 141, 169; Schedule 2, Dose Days 1, 29, 57,
113, 169; Schedule 3, Dose Days 1, 43, 85, 169 ‘
5 b. D5W injection control group

c. Vehicle consists of the glycine/citrate/sucrose buffer whlch is the excipient for AN1792.

The exact array of linear peptides recognized by the antibodies in the serum

samplés from animals immunized wiih AN1792 was determined by an ELISA that measured

10 the binding of these antibodies to overlapping peptides that covered the entire AB1-42
sequence. Biotinylated peptides with partial sequences of AN1792 were obtained from
Chiron Technologies as 10 amino acid peptides with an overlap of 9 residues and a'step of
one residue per peptide (synthesis No. 5366, No. 5331 and No. 5814). The first 32 peptides -
(from the eight amino acid position upstream of the N-terminal of AN1792 down to the

| 15 twent);-féunh amino acid of AN1792) are biotinylated on the C-terminal with a linker of

GGK. The last 10 peptides (repeating the thirty-second peptide from the.prcvious series) are
biotinylated on the N-terminal with a linker consisting of EGEG). The lyophilized
biotinylated peptides were dissolved at a concentration of 5 mM in DMSO. Thesé peptide
stocks were diluted to 5 pM in TTBS (0.05% Tween 20, 25 mM Tris HCI, 137 mM NaCl, 5.1

20 mMKC], pH-7 5). 100 pl aliquots of this 5 pM solutxon were added in duplicate to
streptavidin pre-coated 96-well plates (Pierce). Plates were incubated for one hour atroom
temperature, then washed four times with TTBS. Serum samples were diluted in specimen
diluent without azide to normalize titers, and 100 pl was added per well. These plates were

incubated one hour at room temperature and then washed four times with 'fTBS. HRP-
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differences were seen across groups or between sexes in the percentage of antibody in the
CSF. The level of antibody in the CSF is consistent with the passive transfer of peripherally
25 generated antibody across the blood-brain-batrier into the central nervous system.

Testing of a subset of anti-AN1792 positive CSF samples demonstrated that,
like the antibody in serum samples, antibody in the CSF cross-reacts with A[31¥40. Titers to
AP1-40 showed a high correlation (Spearman r = 0.9634) to their respective AN1792 titers.

| Testing of a subset of CSF samples with the highest titers to AN1792 showed no binding to '
30  APP, as for the serum antibddies.
When sera from Day ‘1 75 was tested against a series of overlapping 10-mer

peptides, antibodies from all of the monkeys bound to the peptide whose sequence covered
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Mice were bled by making a small nick in the tail vein and collecting about
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200 pl of blood into a microfuge tube. Guinea pigs were bled by first shaving the back hock
area and then using an 18 gauge needle to nick the metatarsal vein and collecting the blood
into microfuge tubes. Blood was allowed to clot for one hr at foom temperafure (RT),
30" vortexed, then centrifuged at 14,000 x g for 10 min to separate the clot from the serum.
Serum was then transferred to a clean microfuge tube and stored at 4°C until titered.
Antibody titers were measured by ELISA. 96-well microtiter plates (Costar
EIA plates) were coated with 100 pl of a solution containing either 10 pg/ml either AB42 or
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the maxxmal OD If the 50% point .fell between two dlluuons a lmear extrapolation was

20  made to calculate the final titer. To calculate geometric mean antibody titers, titers less than

100 were arbitrarily assigned a titer value of 25.

2. Lymphocyte proliferation assay
Mice were anesthetized with isoflurane. Spleens were removed and rinsed
25  twice with 5 ml PBS containing 10% heat-inactivated fetal bovine serum (PBS-FBS) and
then homogenized in a 50° Centricon unit ‘(Dakov A/S, Denmark) in 1.5 ml PBS-FBS for 10
sec at'100 rpm in a Medimachine (Dako) followed by filtration through a 100 micron pore
size nylon mesh. Splenocytes were washed once with 15 ml PBS-FBS, then pelleted by
centrifugation at 200 x g for 5 min. Red blood cells were lysed by resuspending the pellet in
30 5mL buffer coﬁtaining 0.15 M NH4CI, 1 M KHCO3, 0.1 M NaEDTA, pH 7.4 for five min at
RT. Leukocytes were then washed as above. Freshly isolated spleen cells (1 0° cells per well)
were cultured in triplicate sets in 96-well U-bottomed tissue culture-treated microtiter plates
(Corning, Cambridge, MA) in RPMI 1640 medium (JRH Biosciences, Lenexa, KS)
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"10% #' & (l))wer' likrivoRsedsitivity of DYUag/ril (lﬂ@%)#n@sl'(oys no £yBs-Feagivity o the
endogenous murine AP protein at concentrations up to 1 ng/ml (Johnson-Wood et al., supra).
5 . The AP1-42 specific sandwich ELISA employs mAp 21F12, specific for .
amino acids 33-42 of AR (J ohnson-Wood et al.), as the capture antibody. Biotinylated mAj
3D6 is also the reporter ant1body in thls assay which has a lower limit of sensmwty of about
125 pg/m] (28 pM, Johnson-Wood et al.). Forthe AP ELISAs, 100 plof either mAf 266
(at 10 pg/ml) ormAP 21F12 at (5 pg/ml) was coated into the wells of 96-well i immunoassay
10 plates (Costar) by overnight incubation at RT. The solution was removed by aspiration and
the wells were blocked by the addition of 200 pl of 0.25% humah serum albumin in PBS
buffer for at least 1 hr at RT. Blocking solution was removed and the plates were stored
desiccated at 4°C until used. The plates were rehydrated with Wash Buffer [Tris-buffered
saline (0.15 M NaCl, 0.01 M Tris-HC], pH 7.5), plus 0.05% Tween 20] prior to use. The
15  samples and standards were added in triplicate aliquots of 106 pl per well and then incubated
ow.icmight at 4° C. The plates were washed at least three times with Wash Buffer between
each step of the assay. The biotinylated mAp 3D6, diluted to 0.5 pg/ml in Casein Assay
Buffer (0.25% caséin, PBS, 0.05% Tween 20, pH 7.4),r§vas added and incubated in the wells
for 1 hr at RT. An avidin-horseradish peroxidase conjugate, (Avidin~HRP obtained from
20  Vector, Burlingame, CA), diluted 1:4000 in Casein Assay Buffer, was added to the wells for
1 hr at RT. The colorimetric substrate, Slow TMB-ELISA (Pierce), was added and allowed |
to react for 15 minutes at RT, after which the enzymatic reaction was stopped by the addition
of flS 112 N H2S04. The reaction product was quantified using a Molecular Deyices Vmax
measuring the difference in absorbance at 450 nm and 650 nm.
25 | |
6. Measurement of APP Levels
Two different APP assays were utilized. The first, designated APP-o/FL,
recognizes both APP-alpha (o) and full-length (FL) forms of APP. The second assay is
-~ specific for APP-c.. The APP-at /FL assay recognizes secreted APP inciuding the first 12
30 amino acids of AB. Since the reporter antibody (2H3) is not specific to the a-clip—sité, '
occurring between amino acids 612-613 of APP695 (Esch et al., Science 248, 1122-1124
(1990)); this assay also recognizes full length APP (APP-FL). Preliminary experiments using
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human AB) diluted to a concentration of 2 pg/ml in PBS and 1% horse serum; or }8
6VV\II 1(S/ 0%3 &é) s/ 1098" & ()-s/1098" & ()-s/1098" & () s/ 109 & ()-s/1098" &
()-T_fj X ate mADb specific for human APP, 8E5, diluted to a concentration of 3 pg/ml in PBS
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6V 1(/ _?7Q
6Vs/ 1098" & ()-s/ 1098" & ()-s/ 1098" & ()-s/ 1098" & ()-s/ 1098" & ()-s/ 10%3" & ()-
- 27G{ 6s/1098" & ()-G{ 6V 1(/s/1098" & ()-s/ 1098" & ()-s/ 1098" & () -

65/ 1098" & ()-s/1098" & ()-s/ 1098" & ()-s/ 1098" & ()-s/ 109%8" & ()- s/ 10%3"&'()
277G

S 00 ) A O A QoA £,
5 > K O dDhéhical Co.) dlluted 1:500 with 0.25% Triton X-100 and 1% horse serum, in Tris-buffere
G5/ 109" & ik S410URAY 6 4008 ik S LR SR SUQER ke 10%°& ()-O
6s/ 1098" &Irtymatioheb@ilged ):16) with@28o(Tritert X619 agd Q%@MWHG)B% pu(9I8" & ()-h
5  mAb specific for MHC Il antigen, (Pharmmgen) diluted 1:100 with 0.25% Triton X-100 and

1% rabbit serum in TBS; or (6) a rat mAb specific for CD 43 (Pharmingcn') diluted 1:100

with 1% rabbit scﬁxm in PBS or (7) a rat mAbD specific for CD 45RA (Pharrningen) diluted

1:100 with 1% rabbit serum in PBS; or (8) a rat monoclonél AP specific for CD 45RB

(Pharmingen) diluted 1:100 with 1% rabbit serum in PBS; or (9) a rat monoclonal A

10 specific for CD 45 (Phaﬁningen) diluted 1:100 with 1% rabbit serum in PBS; or (10)a .

biotinylated polyclonal hamster AB specific for CD3e (Pharmingen) diluted 1:100 with 1%

rabbit serum in PBS or (11) a rat mAb specific for CD3 (Serotec) diluted 1:200 with 1%

rabbit serum in PBS; or with (12) a solution of PBS lacking a primary antibody contain'ing :

1% normal horse serum.

15 Sections reacted with antibody solutions listed in 1,2 and 6-12 above were
pretreated with 1.0% Triton X-100, 0.4% hydrogen peroxide in PBS for 20 min at RT to
block endogenous peroxidase. They were next incubated overnight at 4.°C with primary
antibody. Sectlons reacted with 3D6 or 8E5 or CD3e mAbs were then reacted for one hr at
RT witha horscradxsh peroxidase-avidin-biotin-complex with kit componcnts “A” and “B”

20  diluted 1:75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlingame, CA.). Sections

- reacted with antibodies specific for CD 45RA, CD 45RB, CD 45, CD3 and the PBS solution
devoid of primary antibody were incubated for 1 hour at RT with biotinylated anti-rat IgG
(Vector) diluted 1:75 in PBS or biotinylated anti-mouse 1gG (Vector) diluted 1:75'in PBS,
respectively. Sections were then reacted for one hr at RT with a horseradish peroxidase-

25 avidin-biotin—complex with kit components “A” and “B” diluted 1:75.in PBS (Vector Elite
Standard Kit, Vector Labs, Burlingame, CA.).

Sections were developed in 0.01% hydrogen peroxide, 0.05% 3, 3’
diaminobenzidine (DAB) at RT. Sections destined for incubation with the GFAP-, MAC-1-
AND MHC II-speciﬁé antibodies were pretreated with 0.6% hydrogen peroxide at RT to

30 block endogenous peroxidase then incubated overnight with the primary antibody at 4°C.
Sections reacted with the GFAP antibody were incubated for 1 hr at RT with biotinylated
anti-mouse IgG made in horse (Vector Laboratories; Vectastain Elite ABC Kit) diluted 1:200

with TBS. The sections were next reacted for one hr with an avidin-biotin-peroxidase
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A Videometric 150 Image Analysis System (Oncor, Inc., Gaithersburg, MD)
linked to a Nikon Microbhot—FX microscope through a'CCD video camera and a Sony
Trinitron monitor was used for éuantiﬁcation of thé immunoreactive slides. The image of the

20  section was stored in a video buffer and a color-and saturation-based threshold was
determined to select and calculate the total pixel area occupied by the immunolﬁbeled
structures. For each section, the hippocampus was manually outlined and the total pixel area
occupied by the hippocampds was calculated. The percent amyloid burden was measured as:
(the fréction of the hippocampal arca containing A deposits immunoreactive with mAb

25 3D6) x 100. Similarly, the percent neuritic burden was measured as: '(the fraction of the
hippocampal area cohtaining dystrophic neurites reactive with monoclonal antibody 8ES5)
x100. The C-Imaging System (Compix, Inc., Cranberry Township, PA) operating the Simple
32 Software Application program was linked to a Nikon Microphot-FX microscope through
an Optronics camera and used to quantitate the percentage of the retrospenial cortex occupied

30 by GFAP-positive astrocytes and MAC-1-and MHC Il-positive microglia. The image of the
immunoreacted section was stored in a video buffer and a monochrome-based threshold was
determmed to select and calculate the total plxel area occupied by immunolabeled cells. For

each section, the retrosplenial cortex (RSC) was manually outlined and the total pixel area
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DZ|!; (/ @U4 99109823& ()- 9 109823& ()- y1l09@23& ()-100100100 @10%0& () -
@@H1090& () - ?BCDENYZVV:  10962& ()- 109%2& ()- s&L09X2& ()-103231032310323
- 109B823& ()- f109823& ()-Z[\] i @V: 109%2& ()-/KM 109%2& () -3

10962&' ()- 109%2& ()- 1092& ()-iltuv|}g7vV: /KM 109%2& ()- 109%2& ()-
109628 ()- 10962& ()- 1092& ()-}tTvV: /KM 10962& ()- 1092& ()- 109X2& () -

10938 () AR s MIE s YRV, S MRS, S RS L) RS
109%K2&' () -of REN ot O93€A&y (GEARATeaktive astrocytes) X 100. Similarly, percent microgliosis was
defined as: (the fraction of the RSC occupied by MAC-1- or MHC Il-reactive microglia) X
100. For all image analyses, six sections at the level of the dorsal hippocampus, each
5 separafed by consecutive 240 pm intervals, were quantitated for each animal. In all cases, the
treatment status of the animals was unknown to the observer. _

Although the foregoing invention has been described in detail for pur;éses of
clarity of understanding, it will be obvious that certain modifications may be practiced within
the scope of the appended claims. All publications and patent documents cited herein are

10 hereby iricorporated by reference in their entirety for all purposes to the same extent as if
each were 50 individually denoted. |

From the foregoing it will be apparent that the invention provides for a
number of uses. For example, the invention provides for the use of any of the antibodies to
AR described above in the treatment prophylaxis or dlagn051s of amyloxdogemc disease, or

15  inthe manufacture of a medlcamcnt or diagnostic composmon for use in the same. Likewise,
the invention provides for the use of any of the epitopic fragments of AP described above for

_the treatment or prophylaxis of amyloidogenic disease or in the manufacture of a medicament

for use in the same. -
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0 X method of preventing or treating a disease associated with amylmd

deposits of aP} in the brain of a patient, comprising administering an effective dosage of an

antibody that binds to af} to the patient.

2. The method of claim 1, wherein the disease is characterized by

cognitive impairment.

3. The method of claim 1, wherein the disease is Alzheimer’s disease.
4. The method of claim 1, wherein the disease is Down’s syndrome.
5. The method of claim 1, wherein the disease is mild cognitive
impairment. . '
_ 6. The method of claim 1, wherein the anfibody is of human isotype
IgGl.
7. The method of any of the preceding claims, wherein the patient is
human.

8. The method of any of the preceding claims, wherein the antibody

specifically binds to an epitope within residues 1-10 of Ap.

9. The method of any of claims 1-8 , wherein the antibody specifically

binds to an epitope within residues 1-6 of Ap.

10.  The method of any of claims 1-8, wherein the antibody specifically

binds to an epitope within residues 1-5 of AB.

11.  The method of any of claims 1-8, wherein the antibody specifically

binds to an epitope within residues 1-7 of Ap.
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15 16.  The method of claim 15, wherein the clearing response is an Fc

receptor mediated phagocytosis response.

17.  The method of claim 15 or 16, further comprising monitoring the
clearing response.
20
18. The method of any of the i)receding claims, wherein the antibody

specifically binds to an epitope comprising a free N-terminal residue of Ap.

19. . The method of any of the preceding claims, where in the antibody
25  binds'to an epitope within residues of 1-10 of AB wherein residue 1 and/or residue 7 of AB is

iso-aspartic acid.

20.  The method of any of the preceding claims, wherein the patient is
asymptomatic. '
30
21.  The method of any of the preceding claims, wherein the patient is
under 50.
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23.  The method of any of claims 1-22, wherein the patient has no known

5  risk factors for Alzheimer's disease.

24.  The method of any of the preceding claims, wherein the antibody is a

human antibody.

10 25.  The method of any of claims 1-23, wheréin the antibody is a

humanized antibody.

26. The method of any of .claims 1-23, wherein the antibody is a chimeric
antibody.
15
27.  The method of any of claims 1-23, wherein the antibody is a mouse

antibody.

28.  The method of any of the preceding claims, wherein the aritibody is a
20  polyclonal antibody. '

29.  The method of any of claims 1-27, wherein the antibody is a

monoclonal antibody.
25 30.  The method of any of the preceding claims, further comprising
administering an effective dosage of at least one other antibody that binds to a different

epitope of AB.

31. . The method of claims 1-5 or claims 7-30, wherein the isotype of the
30 antibody is IgG1 or IgG4. '

32.  The method of any of claims 1-5 or 7-30, wherein the isotype of the
antibody is 1gG2 or IgG3. '
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‘ 33.  The method of any of claims 1-32, wherein the antibody comprises two
copies of the same pair of light and heavy chains.

5 - 34, The method of any of claims 1-32, wherein the antibody is a bispecific
antibody comprising a first light and heavy chain pair that specifically binds to the epitope of
AP and a second light and heavy chain pair that specifically binds to an Fc receptor-c_)—ﬁ
microglial cells. | '

10 35.  The method of any of the preceding claims, wherein a chain of the

antibody is fused to a heterologous pv.olrypeptide.

36.  The method of any of the preceding claims, wherein the dosage of
. antibody is at least 1 mg/kg body weight of the patient.
15

37.  The method of claim 36, wherein the dosage of antibody is at least 10
mg/kg body weight of the patient. '

38. - The method of any of the preceding claims, wherein the antibody is

20  administered with a carrier as a pharmaceutical composition.

39. The method of claims 1-24, 28 and 29-38, wherein the antibody is a

human antibody to AP prepared from B cells from a human immunized with an A peptide.

25 40. The method of claim 39, wherein the human immunized with AP

peptide is the patient.
41.  The method of any of the preceding claims, wherein the antibody

specifically binds to AP peptide without binding to full-length amyloid precursor protein
30  (APP). '
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administered mtrapentoncally, orally, intranasally, subcutaneously, intramuscularly, topically
or intravenously.

5 43.  The method of any of the preceding claims, wherein the antibody is
administered by administering'a polynucleotide encoding at least one antibody chain to the

patient, wherein the polynucleotide is expressed to produce the antibody chain in the patient.

44.  The method of claim 43, wherem the polynucleotxde encodes heavy

10 and light chalns of the antibody, which polynucleotlde 1s expressed to produce the heavy and
light chams in the patient. '

45.  The method of any of the preéeding claims, furthef comprising
monitoring the patient for level of administered antibody in the blood of the patient.
15

46.  The method of any of the precedmg claxms wherein the antibody i is

adrmmstered in multiple dosages over a period of at least six months.

47.  The method of any of claims 1-45, wherein the antibody is

20  administered as a sustained release composition.

48. A method of preventing or treating a disease associated ﬁm amyloid
deposits of AP in the brain of a patient, cdmprising administering to the patient an effective
dosage of a polypeptide comprising an N-terminal segment of at least residues 1-5 of AR, the

25 - first residue of AP being the N-terminal residue of the polypep‘tide,..whereir.l thé polypeptide

is free of a C-terminal segment of AP.
49.  The method of claim 48, wherein the disease is characterized by
cognitive impairment.
30

50.  The method of claim 48, wherein the disease is Alzheimer’s disease.

51.  The method of claim 48, wherein the disease is Down’s syndrome.
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52:  The method of claim 48, wherein the dxsease is mild cognitive
impairment.

5 53. A method of preventing or treating associated with amyloid deposits of
AD in the brain of a patient, comprising administering to the patient an effective dosage of a
polypeptide comprising an N-terminal segment of A, the segment beginning at residue 1-3
of AP and ending at residues 7-11 of AB.

10 ' 54. The method of claim 53, wherein the disease is characterized by
cognitive impairment. N

55. The method of claim 53, wherein the disease is Alzhéimer’s disease.

15 56.  The method of ciaim 53, wherein the disease is Down’s syndrome.

57..  The method of claim'53, wherein the disease is mild cognitive
impairment. -

.20 58 The method of any of claims 48-57, wherein the N-terminal segment of
-AB is linked at its C-terminus to a heterologous polypeptide.

| 59. . The method of claim 58, wherein the N-tprminal segment consists of
" the amino acid sequence DAEFRHD. '
25 '

60.  The method of claim 59, wherein the polypeptide comprises the amino
acid sequence DAEFRHDQYIKANSKFIGITEL. .

61.  The method of claim 53, wherein the N-terminal segment of ABis
30  linked at its N-terminus'to a heterologous polypeptide.

62.  The method of claim 61, wherein the polypeptide comprises the amino
acid sequence AKXVAAWTLKAAADAEFRHD.
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s3 10 polypeptide induces a T-cell response against the heterologous polypeptide and thereby a B-

cell response against the N-terminal segment.

66.  The method of any of claims 48-62 and 65, wherein the polypeptide

further comprises at least one additional cépy’of the N-terminal segment.

15
67. ' The method of claim 53, wherein the polypeptxde compnses from N-
" terminus to C-terminus, the N-terminal segment of AB, a plurahty of additional copies of the
N-terminal segment, and the heterologous amino acid segment.
20 68. The method of any of claims 48-67, wherein the N-terminal segment
consists of AB1-7.
69. The method of any of claims 48-58, 61, and 63, wherein the N-
terminal segment consists of AB3-7.
25 .
70.  The method of any of claims 48-57, wherein the polypeptide consists
of AB1-7.
71.  The method of any of claims 48-57, wherein the polypeptide consists

30  of AB3-T.

- 71. The method of any of claims 48- 67, wherein the polypeptxdc is free of
at least the 5 C-terminal amino acids in AB43.
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"10%": & ()- "10% " :#.() “The method of claim 72, wherein the adjuvant and the polypeptide are

administered together as a composition.

74. The method of pléim 72, wherein the adjuvant is administered before

the polypeptide.
10
~75.  The method of claim 72, wherein the adjuvant is administered after the
polypeptide.
. 76.  The method of any of claims 72-75, wherein the adjuvant is alum. |
15
77.  The method of any of claims 72-75, wherein the adjuvant is MPL.
78.  The method of any of claims 72-75, wherein the adjuvant is QS-21.
20 79.  The method of any of claims 72-75, wherein the adjuvant is incomplete
. Freund’s adjuvant. ' '
80.  The method of any of claims 48-79, wherein the dosage of the
polypeptide is greater than 10 micrograms.
25

81. A method of preventing or treating a disease associated with amyloid
deposits of AB in the brain of a patient, comprising administering to a patient an effective
dosage of an agent that induces an immunogenic response against an N-terminal segment of
AB, the segment beginning at residue 1-3 of AP and ending at residues 7-11 of AP without

30  inducing an immunogenic response against an epitope within residues 12-43 of Ap43.

82.  The method of claim 81, wherein the disease is characterized by

cognitive impairment.
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the polypeptide being free of a C—tcrrmnal segment of AB,
20 and determining whether the antibody specifically binds to the polypeptide,
specific binding providing an indication that the antibody has activity in treating Alzheimer’s

disease.

89. The method of claim 88, wherein the disease is Alzhéimer’s disease.

25
90. A method of screening an antibody for activity in clearing a biological
entity physically associated with an antigen, comprising
combining the antigen-associated biological entity, the antibody and
phagocytic cells bearing Fc receptors in a medium;
30 monitorir}g the amount of the antigen-associated biological entity remaining‘ in

the medium, a reduction in amount of the antigen-associated biological entity indicating the

antibody has clearing activity against the antigen.
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25 99.  The method of any of claims 93-95, wherein the tissue sample is
selected from the group consisting of a cancerous tissue sample, a virally infected tissue
sample, a tissue sample comprising inflammatory cells, a nonmalignant abnormal cell

growth, and a tissue sample comprising an abnormal extracellular matrix.

30 100. A method of detecting an amyloid deposit in a patient, comprising
administering to the patient an antibody that 'speciﬁcally binds to an epitope
within amino acids 1-10 of AB;

detecting presence of the antibody in the brain of the patient.
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104. The method of claim 103, wherein the antibody is labelled with a
paramagnetic label.

105. The method of claim 104, wherein the labelled antibody is detected by

15 nuclear magnetic resonance.

106. The method of any of claims 100-105, wherein the antibody lacks

capacity to induce a clearance response on biriding to an amyloid deposit in the patient,

20 ' "107. A dlagnostlc kit, comprising
an antlbody that spccxﬁcally binds to an epitope thh residues 1-10 of A.

108. The kit of claim 107, furthc; comprising labeling describing use of the

antibody for in vivo diagnosis or monitoring of a disease associated with amyloid deposits of

25 AP in the brain of a patient.
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