;e3e, ) L 6 T CPREVENTI ON AND TREATMENT OF AMYLO DOGENI C DI SEASE This
application clains priority to U. S. Provisional Application 60l137,010) L3
filed June 1, 1999, which is hereby incorporated herein inits entirety. ‘
Field of the Invention The invention relates to conpositions and net hods of
treatment of amyloid related conditions in humans and ot her mammal i an
‘'vertebrates. 10 Background of the Invention Anyloidosis is a general term
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conponent of gﬁif’l’%ﬁ%%g’ ag%s?? §°Wl‘b‘%lﬂnsfai5'§ﬂ° °dsa°fgt6°ﬁ§“eeag° r?‘@é(bbc? long term
henodi al yelatad tandaibneinthumbdsrand pheeniryialiapvemebrassoci at ed di seases, such as
Creut zf el d-Jacob di sease, have al so been recogni zed as anyl oi d di seases.
The various forns of di sease have been divided into classes) nostly on the
basi s of Bubkgrioend efthehiveatien anyl oi dosis i s associated with an underlying
systemc illness, .Thus, 25 certajn disorders .are. considered.tq,be primry
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by the presence of "anyloid. ight chain-type: .(AL-type) protein fibrils, so
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amyloid peptide (B-AP) are characteristic of Alzheimer’s disease (both familial and
sporadic forms), islet amyloid protein peptide (IAPP; amylin) is characteristic of the
fibrils in pancreatic islet cell amyloid deposits associated with type II diabetes, and 2-

20  microglobulin is a major component of amyloid deposits which form as a consequence of
long term hemodialysis treatment. More recently, prion-associated diseases, such as
Creutzfeld-Jacob disease, have also been recognized as amyloid diseases.

The various forms of disease have been divided into clésscs, mostly on the basis

of whether or not the amyloidosis is associated with an underlying systemic illness. Thus,

25  certain disorders are considered to be primary amyloidosés, in which_ there is no evidence
for preexisting or coexisting disease. In general, primary amyloidoses of the disease are
characterized by the presence of “amyloid light chain-type” (AL-type) protein fibn'ls, so
named for the homology of the N-terminal region of the AL fibrils to the variable
fragment of immunoglobulin light chain (kappa or lambda).

30 Secondary or “reactive” amyloidosis is characterized by deposition of AA type
fibrils derived from serum amyloid A protein (ApoSSA). These forms of amyloidosis are
characterized by an underlying chronic inflammatory or infectious disease state (e.g.,

rheumnatoid arthritis, osteomyelitis, tuberculosis, leprosy).

1

AR

AVEGIRAN

*G00002*




fibrils derived fromserumanyloid A protein (ApoSSA). These forns of
anyl oi dosi s are characterized by an underlying chronic inflammatory or
i nfectious disease state (e.g.) rheumatoid arthritis, osteonyelitis,
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associ ated neuropathfc renaP or cardiovascul ar deposits of he ATTR
transt hyr et&m%@m}gme}steﬁ@w@éf%ﬁqui%s lgpp$0i doses i ncl ude ot her
syndromes and Mgy Jagueit &Bﬁ&@gges aﬂsfy,madas%maa%&mﬁ@rw of anilial

ac

Medi t erranean fever which i's char erized b AAflbrlls) O her forns of

any| oi dosi scardievasrylar fepesits #WM’G’F'&W%@‘E?W@@@WW ten tunor-1like
deposi t ss t h&ﬁyl&&&b’sr int1Bdd &@r@;ﬁ%nﬁgg@dﬂ&w %ﬂ%@erameméﬁﬁmﬁﬁ@(@ésom at ed

wi th aging, and are conmmonly characterized ygaue formation 1n the

heart or briamgial MC@@WWYC%WIECMQCWFW?F tyedyo Sbrils). L¥hes&armeell with | ong
term henodi Q’h}“ﬁﬂo’%ls J&@&QO&MHQSI BifitacteRh by Gbeal Bk OluthoflieaREGIRhg Summari zed
in .Table 1. (Tan, S.Y. Pepys, Hi stopat hal ogy. 25: 403-414) 1994; _
Harri son' s mvmtselateépraam é?th'?i? anpeleiidesen are agsgeiatedith agings andgat her , K. J., et

al, eds, MGnaWnty dhhractsidsed b RGeS RhatidPRTMe hehA bl BraihCARS ShrhinSRkrk ON Of
Arryl oi d Di seasesAnyl oidProtein

~Pr ot ei Ar otreyIpif Perositr astciged Math doneterms hegedialypis d Eresd HTRPPRfd AReact i ve

(secondar y)Bﬁﬁ&@ld&&é&@@ﬁ&th Qi BRI IS (fams |Y axhde H%fd’p@tﬂ@la@f ever Fani | i al
anyl oi dnephrogat hy with urticariaand deafn

syndr ore) AL IA P B W&é%ﬂ%%%@@fﬁa&%’@{“& Hanf/‘i‘ dﬁ‘ﬁl?é‘fl? KJ.,

associ at ed( ARO SRAMGEW-BUS E&Frdcitd,aoymt o di seasesl| di opat hic

(primary) ALMbnocl onal Ak) A) (e.g.,Anyloidosis: nyeloma orimunogl obulin
| i ght Akl I nmacr ogl obul i nem a- chai ns (kappa, | anbda)associ at ed,
system canyl ol dosis associatedw th | mmnocyt e a?2 dyscrasi a;
nonocl onal gammopat hy; occul tdyscr as eJpcal nodul ar anyl oi dosi s
associ atedwi th chronic i ‘fala“ril g élﬂgga é(Yl))AYlHeavy chai n
anyl oi dosi $associated wt SPEP d&/ si asATTRTr ansthyretin .
{TTR)At | east 30Fam lial anyloidknown poi nf polyneuropathynut-atiocnls(e. g.,
Met 30, Poftuguese] ATTRTr anst hyretiln (TTR)e g., Met 11 IFam i al
anyl oi dcar af Ryqtei@ni sh) ATTRTr a?rgwwr etin (TTRIW I d-type TTRSystenic
seni | eor . F’é"t&' y n@'i“}‘%ﬂl '

anyl oi dpol yAERHSE
anyl oi dosi § (’-ﬁ nni s
wi t hany! oi “OSI s (I
di seasepregursor (¢.g. ~3-APP-~s) 618}

C

§ ' ; cd Reactive (St heror | hage.
FosgiRif ﬁs‘ﬁ)Arryl did (i proteifayle E%s&‘l a nAI zhej ner' s
cer ebr al hefror r hage [anyl oi dosi s{ Dut ch) . Sporadi c €

Down' s syndy

t&ﬂ%l § S yloi

anyl oi dangi opat hyl ficl usi on body nyosi ti sABVBet af Call ghu A$ spci at ed
wi th chronichenodi 4l ysi sAcal (Pro)ca ) CATGIL n@'&g‘ltﬁ ary
carci noma ¢f t hyroi qFocal Senil e Anmy| oi doses: AANRAL ) dretifc
factorlsol ated atrijal anyl oi d A~3~i -anyloid .
pr ecur sor BirgAp-et-gi-ASWER: M-Aet—estetesAB2hBetaz
m cr ogl obull fPr ost cllsé’P%E‘raﬂyrl%‘Eﬁ mar y| | ocal i zedcu ?E?%’DEP’Q;S céﬁ;’i’ate& dnelcul ar,
papul ar Pr PPri on prei@é%’g pr ot ei nScy api e protei gssoet
Creut zf el dtf- Jacob( 3 ceI I ul ar27 30 kDabDi gg aqo r'qjlﬁ

(t ransm SSI LA SS{}SF‘C- Ot ||I.,||\.,C|J|lou UIJOl ‘ITI Co, |JI I UTT d%ﬁéeﬁ
anyl oi dI sl ¢t,s of chgerq nipol ypept (1 éAPP) .Da

)

I'I DI U[.

aggma or

325

\ Eildosw

['1, I nsuling epti ¢ o tine ,

) . roglobulinemia-
anyl oi dosi ) hor nong ment SAP n'r“...d- R =Tkl nal vekicle
exocrine protein offt ?pBF'l m ng the bul K Toi@:ﬁ'isgm [Gi.¢ deposit are
derived frgm one or rmre pri mary precursor pr ot E‘:‘ﬁgmf peprides, and are
usual | y asse f\f\l gf nrl \Al 1‘ h olll 'F '\i- r\r~| all cacara ool o s 4 H L1 o~ an«yl O| d

9T \SAvE-AZInE] IIUHI y
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sugars, as described in nore detail in the sections that follow Currently)
there are no specific) anyloid-directed treatments for any of the anyloid
di seases. \Were there is. an underlying or associ ated di sease state,
therapy is 10 directed towards decreasing the production of anyl oi dogenic
protein by treating the underlying disease. This is exenplified by the
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associ ated reduction of SSA protein. In the case of AL anyloid due to
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t hat

aspect,

invention is directed to pharnaceuti cal
and nethods for treating a nunber of anyloid di seases.
the invention includes pharmaceuti cal
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i mrunor eactivity against the selected anyloid conponent present in the
patient serumis characterized by a serumtiter of at |east about 1:1000,
or at least 1:5000) with respect to the anyloid conponent. According to a
still related aspect, the invention also includes so-called "passive 10

i mmuni zation" nethods and pharmaceutical conpositions for preventing or
‘treating amyloid diseases According to this aspect of the i on)
patients ar&B gi ven| fxempbidgeecinge d0>age of an apt P%’ély that specifically
binds to sel ect ecbretipl oi d conponent, preferably a fibril conpompent
present in A oi d deposits characleristic of {h egindlessigdet 0 be freated. In
general , sjudBMant i |Rri.azcraglebulia| ecled for theif AFHIties to spegifically
bind 15 the various proteins_ peptides) and cohponents—gdescri-bed{with
respect to| the phaffetisuti cal conpdsitions and|Rempedecabigsdceribed|in t he
precedi ng paragraphs of this sectin. Accordi ngctgcausaaylied enbgdi ment
such nmethods and cobnpositions may jnclude conbi (imcn%ﬁawiaﬂami hodi es t hat
bind at le two pRrngreuisotpratin c o ferapieprotein | f Sprsedie Greutzfsidiiase ¢ut i cal
conmposi tions are ap@3Af¥Peedldlar o pi 8UPAEDH ser YRIEMBunt of 20
i nununoreagtivity pgEihst the targét anyloid cokypriEpsmissihle i s af | east
about four|tines hjgher than a seryimlevel of iMmAEHR®activity agai nst the

conmponent freasured{in a control sefum sanple. TREBHHPHBEHEhay [al so be
admi ni sterpd_wi th carrier) as described hereij p]lseascsbn gener n

L aH—-;
accor dance| 4ARR t hj Llebampdeid of theli nventi on, sEF&‘ﬁS%frIrtaPﬂf will | be
admi ni sterpd (or fprabaperddsdlAES) adi ni stration Fies R y) orally) 25

i ntranasal|y) subcptaneously, intramuscul arly) bli"lf’&al y or i ntravenously,
but can beladministered. or formul: i

phar maceut | Ragtifly ef ¢-8chiPiplitPRlte (i|.e., effecti \I/':é°°t“6 ﬂﬂ‘ﬂg't heli ndi cat ed

t her apeut i fhar@gusss| as set forth alove and herem ¥ith di ng tola rel ated
erTbOdl nment &amnﬁn:‘llflf‘ F—lnflhn(’ll es rn:\\/ he Q[‘lm I’ B'Hshu :\rIm n| St er| ng a
pol ynucl eot Sewinalisgiele AXPCERE I@E8t one anti body chain to t he patient. 30

According to this aspect of the invention, the polynucleotide is expressed

in the patient tcsheermq&enﬁ:h@hamlkbmlmmd depbdit ade depived fronoeitrimoed |y
effective anpunt in the °§atl ent . g nuc‘l:l O&ewﬁ% rlwgat\édencode heavy and
li ght chai nBTBAY PRESERPT Hﬁﬂp?ﬂ‘%ﬁs a1|-5:r PRt R TV and 1ight chains
in the pati @lyéosmﬂxnoglfﬁﬂwmhdagxohmﬁmd depositd nﬁmmrlhdn’mm:sprotdns apdmruni zat i on
anti bodi es. PRHUGRGT FRTLBBckaee o e ArpeRyls "aharHBbu M o1 ' Shch e
anti bodi es over >a period) such as an
initial i mrgumgncatdeomdfotﬂelrmgmﬁ, abyeskrited fremore dpteit tni thmssctans ﬂxahfellcmt erval s) such
as 6 week intervy cordin o) r according to
patient need, @uér&t&g‘éﬁabc q?rn&'c gﬁggfr&r?espoﬁggy?ﬁlatg}é{’ naf’?l vely, or in
addi ti on, smﬁonﬂdgmmt%myxennsdxum&cdym ay sesoidted dispaseatatep therapy isase”

~pormil 2tslbgpénfeﬁtseg?or\rvagd%td?crgaséﬁﬁ%gdnctfoﬁgf Ul ojabERs a0 b0 kbR 01 o0t s and

fol | owi ng detdeilyingidishasc (Thistis examplified foi themmmfmbsrcvleaw%arﬁ@w}xmct. on 10
with the ac E‘nﬁ]mmﬁﬁﬁ%@ﬁl FIG I:
Ant 1 body 1 CEeRy SR B AR Rea el e RO A A S e T 5

Ayl oi d_ bur essoriated redwetion qf;sséam Infheecagreaf Adramydid dife tp ﬁ@lhaké%yewaof t he

hi ppocarrpal }{c’-ng{hgﬁg)pﬁﬁ Illglllph clcuX% M@'cgusmg"%.q'btﬁ:%orﬂﬁBlaﬁlﬁﬂceﬂym{dﬁact i vi ty Wi th

the A(i-specl onal antlbo 3D6,” was_detern ned
conput ed3as mqumwmammpmlquév% A hgsg leysls ?ﬁ?ﬁ‘éﬁﬂg‘ﬁé&d’t“@@f"‘br ain

sections. Tﬂﬁ gd-u Q;%J\ﬂ{ed 'urléJI batkA u@ducmoﬁﬁussn 05HOVIB0SMIEd RékveRWerd J0gat Ment
group. The horizontal |1 ne for each gd%@l ng. i ndi cates the nedian val ue of

the. di stri bYABiaphUSSH 0§322.283; filsbiMay £ Y%‘BF'FWWFP“%W%Q“HPHE%anpus The
percent age 95 N6 & &1@ LheideipegnRgRally Fati-a an@prvatit@ybpy dyst rophic
neurites, (l)c;rlletgi by t |uP reacti vi tyr%vlét% 1t he @Srrgn AP%?s%em fic

monoc! onal MISMEndéigsntwhampmﬁucqeamﬂqu ammur@m@nse#m&gé%@ced i mge
anal ysis of imunoreacted brain sections. The values for individual mce
are shown for the ANL792-treated gr oup4and the PBS-treated control




25 group. The horizontal |ine for each grouping indicates the nedi an val ue
of the distribution. FIG 4: Astrocytosis in the retrosplenial cortex. The
percentage of the area of the cortical region occupied by glial fibrillary
acidic protein (GFAP)-positive astrocytes was determ ned by quantitative
conput er =assi sted i mage anal ysis of 30 i mmunoreacted brain sections. The

vval ues for il sipalie (NpFEndfRmehe WMered Q1 i€ theltlschveRpb MBI re@itariRnidnd Medi an
group values are 1ndicated by horizontal |ines. FIG 5. Geopetric nmean

ant i body ti tteatindugiion cEarpimmne SAPTSE IOYATIAHS 2Ry IoHPlRuE RomPonstis e5i°t¥s ght doses
of Apd2 (" AN fEink 2 634 finbé SrPioldlaisddsed. 1.2, 3.7, 11, 33) 100, or 300 fig.

FIG 6: Kinetics of antibody résponse to AN1792 i mruni zation. Titers 5 are
expressed as geonetric neans of values for the 6 animals in each group. -

FIG 7: Qardunimdry\e€teMBo&tignal ysi s of the cortical anyloid burden in PBS-

and AN1792-treated mce., FIG 8: Quantitative, i mage anal ysjs of the
neuritic plaque BBYREHDE iAvepRen ’éﬂH°°m1°/9t?4’f‘ar°€‘&{°élcP°ﬁP8%t?°“i6“":‘—'?@“9.}“
Quantitati varcafifpdhuaibed ofaingloRf difedfs PREGRIMg t6bnd Afeck, Me/iRFRli@ihchldes O t €X
occupi ed by astrocytosis in PB and AN1792-treated mce. F|G 10:

Lynphocyt e FtaTIF i&%‘F@HP%E@a?”S‘éHH@HF@éﬁ“E%‘WF?gT 15RY ANREPRIShA Seat ed (upper
panel ) or PBSeiveas euck 28 WehuRa8pbise Bzt anfabiGloid dompbaérttn ARtbevalcs i n the
cerebral cortex. A scaiterp ot. of .individual d;11‘\5 %Rro{)%s in mce

i tri muni Yed SRMPPSiYeDs wiil esappliyialiq polpda rrePieyand B g CRPAMPI"Ydj uvant .

FI Gl 12: A][rm_haﬁdi abmﬁmmfmhda@rewxrea enthodiindnty; the Bjdvanys ifghate Ifgi@c_hthe, ihmage_
anal ysi s of i nmunorgeact, rain sectio MAr I mumi.zed wi the A-i
pept | de- con; HTRREE MRS, Rpgabrosae Ve oS! B s PEee aCs

aggr egat es Alevhd's20juvanANAdBRing ta A tklded erbodithefi!, AH bRBMm)ceatitdll t he PBS-tr eat ed
control group. FILG 13:. metri an titers of. A(~-specific antibody for
“groups of m c?g’pFWﬁf”%H‘%&%fﬁp&f%% a%ﬁéchgcr“ivsgaétlf@u(éga%%hr%‘fnﬁéeapovﬁseth Freund' s
adj uvant 15 Fl4gaing4norGaameteramyloieampbhdneinsheqfatight.3- speci fi ¢ anti body for
groups of gui nea,pi i Ni.ze it h AN 2 [ pal mj derivative
t hereof , conbi negpazg?a\t/ﬁdtrpm\‘}%rrnf% t\gle ga%ﬂ‘é?/%l&ntt%@c tgfﬂ%u%%n%gézr%gfevel s in
the cortex odifecté@againstafitoil depiDARProteio amyloszrmgonsnt. Profiveig2udira HANL528 wi t h
di fferent adﬂ/&gy&%gﬁrotﬂ Qdcrqﬁ:-d ﬁ%aarhbq-x'l 51’@&11’9); ptto[cﬂ%o%%ceagsowwﬂﬁ l'ycl onal

anti body to

certain forms of amyloid diseases, as described herein. Such precursor proteins include,
20  but are not limited to, Serum Amyloid A protein (ApoSSA), immunoglobulin light chain,
immunoglobulin heavy chain, ApoAl, transthyretin, lysozyme, fibrogen & chain,
gelsolin, cystatin C, Amyloid B protein precursor (B-APP), Beta, microglobulin, prion
precursor protein (PrP), atrial natriuretic factor, keratin, islet amyloid polypeptide, a
peptide hormone, and synuclein. Such precursors also include mutant proteins, protein
25  fragments and proteolytic peptides of such precursors. In a preferred embodiment, the
agent is effective to iﬁducc an immune response directed against a neoepitope formed by
a fibril protein or peptide, with respect to a fibril precursor protein. That is, as described -
in more detail herein, many fibril-forming peptides or proteins are fragments of such
precursor proteins, such as those listed above. When such fragments are formed, such as
30 by proteolytic cleavage, epitopes may be revealed that are not present on the precursor
and are therefore not immunologically available to the immune system when the fragment

is a part of the precursor protein. Agents directed to such epitopes may be preferred



FIG 17: Mean titer of trice treated with nonocl onal antibody 10D5 30 to
A(i. FIG 18: Mean titer of trice treated with nonocl onal antibody 2F12 to
A~3. 9 Det ai |l ed Description of the Invention A Definitions Unless -
otherwi se indicated, all ternms used herein have the same neaning as they
would to one skilled in the art of the present invention. Practitioners are
‘particularl AR, ! | 89dn MRliRaIeAEspbhseH RY: A
Laborat ory &%ﬁéﬁﬁ%@%&ﬂg Edi tn?igri?)c a4 h@dy t°(6’3‘?‘ng Har bor P%gsgs Pl ai nvi ew,

N. Y. and Au®dtisatl) F M, et al. (1998) Current Protocols in bl ecul ar

Bi ol ogy) John WA&)Arcﬁhgﬁge%xatmbX@mm, {a\ﬁé}mmﬁnﬁ%&ﬂabéﬂxaﬁam& Givbmiopf art and
standard net hods known in the art of biochem stry and nol ecul ar biology. It
i s under st owlqdhasentsmrsctvdﬁvewvlio@rfomgom% urthasitanse §°‘é¢°§eﬁéf°5’éla§ FeR ar 10

met hodol ggymcmdmgolsmh& lmﬁfég tchsag,ﬁmfn er:glor Rstehblieas myaperyvaried to
produce the sane result. The term" a juvan refers to a conpound that,

when adni ni mpédi. Alis, dgal, daxst ABABM, I&Sg}‘nAaﬁ{N@é’ﬁ andamhdeiaNAGe | mune
response toﬁagg i tgmnmwam ARhN AL naésq&ede&%édm% ggnerate an

i nmune respon e ant A uvants ca aug ment an 15 1 nmune response
by several manidmashsmamwdlngtomﬂmﬁwykl bnwvcmmetaﬁeaﬁtdescgmdmstcau on of B

and/or T cel | Sreg&%ﬁﬁ tw'ﬁﬂ{ﬂeﬂ@na&a uaalaaagerﬁsmcxeﬁeah@ fhdi sease” or

"anyl oi dosi s" ers to any of a_nu I sorders ich have as a
synpt om@r abarmagcuticsd cqmpgsifensislsp dnglnde Prétaavde a#&rcawrmgbpmomp%ﬁ of
anyl oi d pl agpBsiimeéd, M3 praddBglyinds PhFssulta® oﬁzﬁh{ogr; H'L:ﬁ{‘ab@eposm
conposed nminly of proteinaceous fibrils nerally he fibrils are
conposed of Paﬂf&@mdﬁa’manﬁ?lﬁﬁf‘eF}W“@P“‘ﬁé‘p‘t"ifé\‘é °"HERA%59%P°1Y%“H@°pI aque may al so

i ncl ude addi ti Onﬂtcomqgo@raedmé rélmtasﬁacﬁu@e@khm iludeONmeBBd bidReveRingCul €S, as
descri bed herein. An "anyloid nponent.” is nmol ecul ar entity that is

present in RATEAHE 6F’d°r2‘3 cb?%"(ﬁ‘ii'é“} W&'W&H‘ﬁ@waﬁf‘?’g‘éﬁln@‘%“f“? et such

nol ecul e, ABbkAALEE vﬁmm&%ﬂwﬁ{vaﬂ@nhﬂ& su%j’eet mgwcdacmsig@@fwagaﬁtot ei ns,
pepti des, proteoglyca

g C{‘u and car boh;s/c rates. pecific gl% ﬁorrponent "
refers to a SHEAUE i BERAuSHE immungEEsPon ﬁ‘gﬁlﬂﬁdnﬁ‘?‘Vlr‘?’élrcPF‘W%F“ ?‘Efé’f‘?/% y in the
anyl oi d pl aqreeandfioid Biseri€ Fom WHlch thMbje&lgﬁfﬁrs Escmialty) étimatiodsticindell e of

synthetic or ,biolo nt.ext_of the nt invention) an
agent is geRSPEy ?ﬁ %Wé%ﬂ%ép?ﬁlg?m% %qa"“ g e Pha ia%eutl cal
conposition covﬁﬁoneﬂtnkpecfﬁwd the disaxdersuch asshasn desgrbet] abdvncﬁuqhsmudmplabbe of

pr oduci a I in a
vertebrate ub ec %ggh ﬁ?%tlg%}ees Bu%%b?i\:/%n%ﬁ&%?g%\?ﬁﬁ?%l zation

t echni ques. smb)e;tt Acqtoadxﬂg tp @lpyafmei embcdateént dhemeéthadab eﬁfqt;tlmp g@roduanyused

i nterchangeq | ackbone t hat
supports bas@g@%&ﬁa‘l&s@oﬁ.@ﬁ&éﬂ%@&% égin?t‘%?}cag Q%gllggo‘@\ugotl des)
where the pabspertto tba&k!d@ldempp@s@ﬁs&nﬂﬁW@Cbﬁge@mﬁpg&miéxemﬁﬁwt#ohpermt such
hydr ogen bog@{ Mrthé?g?eﬁ‘e?ﬁggﬁ éﬁ%&h&ét&%@hﬁ&%dﬁ@%%&ﬁmmhﬂmﬂ c

nol ecul e and a typi pol ynucleoti d g.) single-stranded DNA). Such
bases 25  fibril component. According toarelatedem odlmcnt, the immune response is

characterized by a serum amount of immunoreactivity corresponding to greater than about
four times higher than a serum level of immunoreactivity measured in a pre-treatment
control serum sample. This latter characterization is particularly appropriate when serum
immunoreactivity is measured by ELISA techniques, but can apply to any relative or
30  absolute measurement of serum immunoreactivity. According to a preferred embodiment,
- the immunoreactivity is measured at a serum dilution of about 1:100. )
According to a still further related aspect, the invention includes a method of

determining the prognosis of a patient undergoing treatment for an amyloid disorder.
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are typically inosine, adenosine, guanosine, cytosine) uracil and

thym di ne. Polyneric nol ecul es include double and single stranded RNA and

DNA) and backbone nodifications thereof) for exanple) nethyl phosphonate

I'i nkages. 15 The term "pol ypeptide" as used herein refers to a conpound

- made up of a single chain of amno acid residues |inked by peptide bonds.
‘The term pr}g}eef,amm%npﬁmﬁmmm&emlm hhif hPEMRCLYRRRL dC” or may
refer to a conplex of two or nore polypepti term "peptide" al so

refers to achompisheoitbmssissied diserdens meﬁsg%@n&%@at@msn@@momwéd by pepti de

bonds. Cenelighluorb2RYihAfT%: RILHEOIRANHschhe dond 181 {24 AN no acids, while

pol ypepti des or protei'ns have nore than 100 am no acids. As used here| n,

the term " piBmERqTeaH¥lyieindicatiepf aprandsis of Immioved stawa ithresesst . . A "fi bri |

peptide” sor axftllclmr'almyml@aﬁéraer A‘ééo?&xﬁﬁ foPrefer¥R BRABRinent® theABBLAGAL ed for m of a

protein or pept| de t forns present in arryl oi d plaques. Exanples

of such peptm@é@f%t“éh'cﬁgblﬂﬁtt@Sﬂ@tﬂ@)ﬁ?‘éwmﬂﬁéﬁéﬁ%mWpasﬁéﬁméut| cal

CO”DOS| ti on'chirfdi&ized byPa Rnb§idd Gal 1% afdLOl: A0 oG lat RATP36d0L WQI‘i‘rc?dé!:ttt@m e for

adm nistration to a rmamualian individual. Such conpositions nay be

speci ficall }hefagryﬂﬁﬂggmnmr adm nstration viia one or nore of a nunber of

routes, includi ngchpdinddta stifl FId&hspees m@ﬁx@%ﬁuoﬂﬁfsﬁﬂkﬁfd% sb-chiMd BAGROUS ,

intraarterial, subcutaneous, i1ntranasal, 30 | ingual) intraspinal,

intr acerWbr GREHRiEsIon| mgthods2adi Phapraaceytical composgfw&ﬁ fREBEYENtIRG Pr IR EI80i cnt " or a

" phar maceut Iaﬁglohdfd@ee;cepke&k@nﬁs%mssmofm:smaenﬁaﬁ bhtdhtsia® givedanial |y a |iquid,
in which an actjve therapeutic¢c a is faormul ated. The exci pi ent generally

does not pr GFURe o505 AR ﬁ%&?&?’b@gtéa‘fc‘f&éw Ripdsyo # selectrd amylof OBPPRSAY  t hough i t
may 11 pr @Vdfdﬁolﬁlhlﬂﬂﬂﬂ(bahpaﬁdt/ RéseRiiDirgbie dbpositsahhrattérslic bRhedisase to

xanpl o, | n GG DR HbIT HHIEIE Bt drrotes S Ges e i o | A
Ed., 1995. Ahe @hmm@h@pepndemﬁaahgom&acsdmahwmtredpea&ith@ne car bohydrate

SPi‘LBpfoﬁ of PR Sorinstiots ol pEOD rer P BRI B o e s Y 7 1S @
gl ycosam noghqmanAchdxmo lagel@ted enitgdimene auch pethgdeand @dmpaitiead mag

A T T T ke S S

or "inmmune" gonerdlj nhmnugetmabébmpeswass ad:aﬁtetcsedttmptohdedeqeheqnq@nof of a - _
hunor al nt, n speC|f|c
T cells 2(()0? tﬁ%ﬁgisecrﬁgéﬂ;:g%g%g m?loggglﬁ‘ n{;saeé1t ﬁf‘?géc‘?&%qgggfﬁﬂ‘*‘%ﬁ anti gen
in a vert ebrhégher thanh sefuarulgy el oSieringrepaizigorasinstdbycogwongit measigdinaesponse

i nduced by %@Mkéﬁxﬁ%ﬁ;ﬁé‘ ﬁc&(ﬂ@d&?&%ﬁdwbc&d%ﬁﬁsﬁér&ﬁw{&%m%' nduced by
adm ni stration of anti-body 15 prined T-ce : | ul ar i mmune response
i s elicited dsseribsshepnine dp gensral, O’ha%PTdHISFWBHH ?éECCt @ﬁh‘!’é}’f@@‘l’ fuchssoci ation -

Wi th O ass lan@lodfes, a0 bk hdrithisterRlGISERRI Foraghinidhfor) PédidRRS B8Gy,f i ¢ CDA' T

hel per cells and/ or CD8' cyt otoxic T cells. The response may al'so involve

. act i vat43on ipfranasgiy syhcataneo br"éiﬁﬁ&‘@‘é%aﬂymlﬁaélb’%m"ﬁ%%m bu candhendritic
cells) ast rq%ﬁ‘éﬁémder%ﬁﬂlatea fmwnﬁusueﬁ&iwﬁpﬂaﬁn%m%ﬁwffeemnt s of
innate imunjty. The 2 %’desence of a cel] -nedi at e?%ggunol ggl G response
‘can be det erh?rFé@"‘W‘%R’& & g ipshcaten theppeutis frvelsas §&¢ 1qrihyhovepn W@; or CTL
(cytotoxic T |ynmpbeedihgth aaa&ad/&nﬂrdaamr, merabmcamtbodﬁmayw adininigtered

contri butions of, hunpral and c | ul aé ipponses 0.the Q{{)@t ective or

ther apeut i ¢ ¥PRFBEISEINE & ROYHAFA e fRcEdRE i8¢ FRIGRTSTIAE 'bipe BERr at el y

i sol ati n i NAB¢HAGE eHlsiakpetd a@)e imvedhtioh; &ebayﬁxrcnsﬁdeempfemmnane g;dﬁBiulﬁd zed

syngenei ¢ ani npl and 25 asuyri hgmgrot ecE or therzaa&utl o e§ ECt in a

second subj hrpduce the antibody chainin a p aceutically eftective amount € patient. Suc :
polynucleotide may encode heavy and light chains of the antibody, thereby producing the

heavy and light chains in the patient.




An "i mmunogeni c agent" or "inmunogen" or "antigen" is a nolecule that is
capabl e of inducing an i mmunol ogi cal response against itself upon
adm nistration to a patient, either in conjunction with, or in the absence
~of, an adjuvant. Such nol ecul es include) for exanple, anyloid fibril
peptides or fragnents thereof conjugated to a carrier protein, such keyhole
| et hemoey ani Aol @ pritet AUl ind o RS AREGimOi: e BRbLBBYE
determ nate" is the part of an antigen t binds to the antigen- blndlng
regi on of artﬂﬁlrtmlMmﬁﬁ"i’@tlQfecrfﬁsenﬁriiﬂd'ﬂdmz\éﬂﬂbp@B"t iﬂdémtlldﬁéwamdiﬁ ~'
peptide are RUNONYIRHFerANGich &f Hinilid u%ﬁm%omswp@%tto%cmﬂa%g it ons_of
about 38-43 am no aci ds derived from Beta Precursor Protein
(~3- APP)) adimpdgiervalseticinesrtovesk intenuals, gecordinede glethedSelwwmrtth&m;eru de 1-xx)
where xx 4 s a%ca?&mgarpahemh&atasmcts&pommsmogtal%sb&ﬁe a&rté;iémlva g, pepti de;
e.g. ) A(342 I's the same as ~Apl - which iS also referred to herein as
"ANL792, arfgdifien, suchiregimppts @mcla@e thguse 6’ sugtpinedrelease’s fosmulptiomg spdidst o her ei n
~as "AN1578. e Diosa0ihe gat ed or nmononeric A~i nmeans sol ubl e, nmononeric

peptide units of A(i. 15 One nethod to prepare _nononeric A(i is to dissolve
| yophi | i zed pept These i Heaobieasodiraisesad Hiedatepin wiltihecomeduare il sol ution is
centrifuged atpparérﬁm&emet‘auotvmsqtméd%c&ﬁbtamlu@t@@nn&ggfeﬁgﬁtc%gjuemonl S a

m xture ofoligoners in which the nononeric units are held together by
noncoval Eht ‘WErA%2ccqRRAY B A2%ifgked pol ynucl eotide” refers to a

pol ynucl eoti de not conplexed with 20 colloidal materials. Naked

poI ynucl eotides _are sonetines cloned in a plasmd vector. The term
"patient" i rfuigiPescrintinnal BsdigYrtier manmal i an subj ects that receive either

prophylactic or ther alﬂ@Ui'Rnt‘iHo@ﬁ&t@ﬁHttmnsEHﬂch&@ﬁﬁenﬁbcﬁ:ﬂhﬁvﬁtﬁﬁmlﬂ di fferent
than;' "statistically significant; Si gn| i cant| ﬁ‘g her (or |ower) than,'
i4: 2

“and sinilar phrases r&fef: MY@WPM% IPRACHERYH ‘Eﬁmaé‘f‘l’lfé?e gep

rrieasur eSTendfehe NifpREMIpal fefibn Sichifie BNERSiHFhyRE Melindd b AAPRiOvidhagl Vi dual s or
groups are evidently or reasonhabl }Sﬁdl fferent to the trained observer, or

stati stical |/§/ﬂ-§a=@ﬁm°e%mhnflqumé nasdlgterRipgd RySempyier-assifted quaptitativet i cal | v

or if there jinagsaBsit Hlirafbbreiticdtbrabd Rbdicht| TR valRStor individhaBsicdard- Val ue, or
i f the data; th‘len anmzed pr oduce a stat .stjcal dlfference b standard

statisti cal pexR e ByReaRent BRuR; the hogzpntal ok peyRingindifges
"conpri sing mm\@rueapmedfgﬁemoad el errent s .may include other el errent's not

specifically recited. sition t I’IS afibril'
conmponent® pepti de enc%[ é\sé nggﬁ)‘P&H' pzi’f"'eaff’pﬁ%hﬁ'ﬁ?ém "bgctc' ®pepti de as
a conponent ada oatﬁeat;geﬁa:qpaﬂrygiapddcﬁmedst@qiymew nBlyritesagefinéd Byuhdiner exanple, a
conposi tion that. co S e SO _enconpasses .0nposi tion
ottt i ng PG e B AR e Rl Badl o8 s B ERTRA SR b anes o
Anyl oi d di swmsteeassmwmgdmbslspﬁmtmmhercactcdhrhasccnénsdﬂ'hemxes &rates having a
wi de 10 varl r n the
presence of a%%lggarlraq? “éx raceﬁq&l ar %%gga?%sgq 6@%9 SPEQ?V"?‘BADIIE?%OM as
"any! oi d2de pgysipt §‘hebcmzmnwngrﬁdcachmca!qmg@dlqahaﬂlemeéxausded dfgheabout 10- 100 pm
in dianeter gnd are |ocalized to specific organs or tissue regions. Such

pl aques are conposed primarily of a naturally occurring soluble protein or

peptide. These i nsol UGe4:dAstesytosis inthe retosplosisltoniéx. Jin peredntage pEther al
aggr egat es

area of the cortical region occupied by glial fibrillary acidic protein (GFAP)-positive
astrocytes was determined by quantitative computer-assisted image analysis of
30 immunoreacted brain sections. The values for individual mice are shown sorted by

treatment group and median group values are indicated by horizontal lines.




15 of fibrils that are approximately 10-15 nmin dianmeter. Anyloid fibrils
produce a characteristic apple green birefringence in polarized |ight) when
stained with Congo Red dye. The disorders are classified on the basis of
the major fibril conponents form ng the plaque deposits, as di scussed

bel ow. The peptides or proteins formng the plaque deposits are often
‘produced froma 20 | @#I@es: GeoRetit 8@in fribddyitiers tyipd2 spleeirfgi imaluhiyation he

pat hogenesi s of amyl gid fibri epQs] eneral | y i nvol ve r.oj.eol yti c.

cl eavage of “ﬂﬁ“%@fﬁﬁh"“i?ﬁ@&ﬁ?@dr ﬁ%’lz icﬁnW§%f1?’;}b‘gér?t z7pl'}h se fragnments
general 'y aggy %gg(g@pg'_ nto anti-parallel (3 pleated sheets; however, certain
undegr aded for’ns of precursor protein have been reported to aggregate and
formfibrils in fani |BIG 6:fipetiss af aa@bgﬂrxéﬁp@ﬁatwl(vgm%mﬁ%nﬂ?ﬁr etin
fibrils) an i joSr [ | Sanfriad in L& obulin fibrils)
(Tan, et SaLgr%gg‘%S%é%fg@g%@L %%O?ﬂ%%glfﬂgﬁndr orfagds_ Thi sgggjgcti on provides
descri ptions of maj orFIEy'be@“a@f“a&WTHBS“d@%lé%i ofjtheqogtirrl M@ PyrdenBr act eri st c

pl aque fi brigdggCAPRGi7oh Yasted dlcei S @ general discovery of the present’
d di

i nvention that anyl ol i seases can be treated by adm ni gt erin ggents t hat
W@?ﬁmgp tonponent s

serve to stinulate afl803%: Qumtinaveimagrmaysisefihsnetnte Rlagys
of the vari qys athh $RasBaaREG fic anyloid deposits. As discussed in nore

detail in Section C below, such caonponents atre preferﬂtg)elg consti-tuents of
the fibrids that for A6y QRraatgive imppranaldis HihPesMRl RearAsP Ity elexenpl i fy

mej or for ms g diylpRidd9Sitockoss APBSAaid ANiBpdested micki mi t the invention. 14
a AA (reactive) Anylaoidosis Genera I

Ily,. AA a Ioidosisgsa 'Bé?gstation of
a nunber of di seases HHal0: Jraphrete L rdifeptianAsgry PR P §§°?‘§B Se. Such
di seases i NGlebhe@(upher Pitied) or PBEa@ured @ovwer fiehifle@x s, chronic | ocal or systenmic
m crobi al infections, and malignant neopl a . S A fibrils_are. generally
conposed of 8000 dal tfH: \‘lﬁé@ﬁé%iﬁéwfm‘ggﬁ‘tré’g%"%'?“prﬁﬁ‘%tf%b SWb"qu
~proteolyj4 c 8 nfife isRIMTe AN AR dr APPEGHRIIVEs taRARAAYith Regliscul at i ng
apol i poprotein ich is present in HDL particles and which is synthesized
i n hepat ocytadivamnt response to such cytokines as IL-1, IL-6 and TNF.
Deposi tion can be W d8§P12athnjibidbi@edRdde corkt, detarniieaibeqamtiatiloimapar enchy mal
organs. The spleen is usual I)é 10 a, deg}gsi_ti,on site,. and tBhe Jéi dneys may
al so be af f eanslysis offimpERITeacisf brain sgptiogs fog MSHMMniEsvitiutie ABRFRjide
gast ol Nt €S dohkads KK, APR124k Qipd. 98, SRARR fenbh QlpUdregdidiiapine not linited to
i nfl ammatory di Seases) such as rheumatoid arthritis, juvenile chronic
arthriti2) ANKYITE)nandsHBhdy (AN1E28"bandrhe R Sstreated spateat BOURY t hr opat hy,
Reiter's syndrone) Adyht,thkll . s di , h=gete ' r&.rgg)" 15 Crohn's
di sease. AA deposi ts%gbélglgéghﬁg‘g%gg gs?fgg:éggcm%ngyﬁgﬁr oni @é}nqcr obi al :
i nfections, mideimmmidedpithip)or ARBeetvativsicebibedowitthFrewtdsssAditvariecubi t us

ul cers, chronic pyel phritis, osteopyel i-ti.s d i : i sease. ‘
Certain malignant neg"g?gat‘{‘rsé??gﬁ“ﬁlr%eﬁn' st?lf%‘bisﬂec aflg\gordgﬁ&mg{’tg deposi ts.
These i ncl udgires pis @ndidet oMt AN 79%) dokpabhsoyllatepiecvative therval, casbinidnona,

carci nongs of, gut)) Igng i{d urogenital tract, basal cell 20 carcinoma and
hairy cefl |'GHKERPE 292 Anyl oi doses AL anyl oi d deposition is generally

associ ated with al nDHIGars/(ARR Apleves infthetchaeBfllgmuindoold BDAPRImdge, rangi ng
from mal i gnancy of cell l,i.lpl e el oma) to beni gn nonocl onal
gammopat hy. WX’F?Vﬁggjkﬁ?%mﬁﬁ%lss%géwgﬁﬁ%g%ﬁd%amﬁeposi ts may be a 25 primary
i ndi cator of the undepGyifovesaRdrasinie edied Wish pflycAinakamibaiydo Apposits arc
conposed of nonocl onal__i mmunogl obul.in |ight chains or, fra t her eof .
More. specifically, tHE: F’r¢a¥ﬂ??é‘rﬂ“§°§?‘é¢°&'§8?‘{/‘§@"F’P‘&ﬂﬂ%ﬂ@“{{?“gg‘jﬁial regi on of
the |ighg chﬁi‘,{b_(kappa or |lanbda) and contain all or part of the variable
(VJ domairn thereof. Deposits generally occur in the nesenchynal tissues, 30
causi ng peri pheral ariiGal: e titernémics yarted Witk mppnsionglantieady S RdP dite)
macrogl ossia, restrictive cardi omyopathy) arthropathy of |arge joints;

i mmune dyscrasias, nyelomas, as well as occult dyscrasias. However) it
shoul d be noted that al nbst any tissue, particularly visceral organs such
as the heart, may be involved. 15 C. S?—iereditary System ¢ Anyl oi doses
There are many forns of hereditary system c anyl oi doses, Although they are




relatively rare conditions, adult onset of synptons and their inheritance
patterns (usually autosomal dominant) |ead to persistence of such disorders
in the general population. Generally, the syndromes are attributable to
point nmutations in the precursor protein |eading to production of variant
anyl oi dogeni c peptides or proteins. .Table 2 summarizes the fibril

‘conposi ti on Pétaikdareptragtioniod titdn@dntibnese di sorders. a le 2 Hereditary

Anyl oi dosesrgl br:D P.tide/ProteinCGenetic variantdinical

Syndr oneTr a sfipions 4 fragnent sMet 30, many ot hersFam lial -

anyl oi d( ATTR) poI Ynksy @ik i9y/ingicAR) alMeinil ugeqiRfeiqtaes the saﬁﬁh\k@xﬁﬂ'g’ﬂnﬁdyhyr etin and
fragnent sThr 45 AlaGQ(H g %4%%(:% di ac invol venent (ATTR I\/Etlgj 1)

I 1e122predon‘i’ (P of I BT b ARePRESERS I ERTISR- TR TOFRIY DS Fani | i al

anyl oi dAppl |cmaaéd)ﬁ><smbpebk eaddqA98pPMIb e reat ICiiieh VA L dbdoyyMarmbl (Pebhdher al

ner vesN—ter f 26,  Argb

non- neur opat 5{ ?d%e p@i’ﬁﬂf%@“’d&%&s{ﬁ&&ﬂé’h}%ﬁ ép“g (28 al Aa

oi nvol venentmﬁz&moa%m)&mm%ologjt m&ﬂ@r& Saps, INepeYork, N, for

non- neur opat hi.c(.pr edom Vi, S nvol ve 2Nt F n_a cghain

f r agment L2u5‘gﬂf“£‘8/5l e @‘i’d)[/gﬁd*t’ '68 °Jﬁdcﬂ°mélﬂ h?%‘?‘g’?“é%?ﬁ%nant ly

vi sceral i nvthecﬁmnbx%gﬁollt ismnddm@tmmt th.(sAg@ht)oASsnibBl?r)ntéﬂyds th8gtiauidral neur opat hy
with lattjcec sta ra nt g 68Her d|t

Cor obr al P rheRer CxpiBei Kapb e AT S RRER bl e sme,
protein (Ap)xeiutt_693 Hereditary cerebral derived from Anyl oi d~henorr hage
(cerebral anyl ol L Reh aRlyait b PG o/ BB Ol W admi MR R ] LR, R Y1 O

protein (Ap)l le7 I al el mer''s eriv rom
Any| oi dGly 7 1wix Eratisos aRmshte the in@R respayedé the prtigemibnt Whts iadnigiserd)

Leu671Fam | i

D seasePr ecu%égr%%tg %\%B%%%ef J, o[t?sglton Wcﬁ?"v&g Ifé{}%g tad

Val167) Fai | ismuge mwebmevsrdmhwmsmctudrrwdmdwytpfemmmmu@

$200di sease; oLkl drsmt%ﬁh&fofnta@ 15,91

i nsert Schei n?<er syndr orres ereditar or mencephal opat hi es,

pri ondi seasesAA démyieididisqagamosamy 51 &F'CWBGPX efarnupberof diserders whighoi d A
pr ot ei npr edogd R sy o 20 44t ¥6 mﬁogﬁﬁé\@eatﬁmml fRaaHRioY Sfyloider i ved
from SerumVuckl e- V‘gﬁﬁ S c')syngr one, arry ol'd A protei nr?éphr opatohy) deaf acss, A
0SSAurti car i Baa9et-nb pai nUnknownCar di oryopat hy with. ersistent atrial

st andst i bh UNkNOWGHA9RR adleDRSh birakda} yosi(s3highat maplysdrul odennal ) * Data
derived from Tan & Pt%yrﬁ%éﬁlfa@_al)l sup, a The data g (&ml in Table 2 are
exenpl ary anbfolsRaceRYt ¥ heifibplsiare qmpesed gEa SmisREPPISPSAt i on. For
exanpl e, nor geptilid Bowdvess @RplaatemPoOildtindhicatididaml compbhatsitiiaasplptidedds n gene
have been describe%) | 1, of whi hd ive rise to clinically simlar forms of
famlial amyTBrREPY ﬂfﬁ%ﬁ}}e_&gﬁg?sﬁ&e f&fst hyretin (TTR) is a 14 kil odal ton
protein that i's aﬂlzsmtmtﬂa:tohmamnt"eiimymﬂecumamtyphaadﬁyesmtmadamyhsdpr oduced by
t he Iive chor pl exus, and functi roid
horm)nes nd ltcé‘?ﬁ? &an%mtcé’g‘g‘[n stllcélr"im ct"% Am lc“dfc %rgltcg’fl%mlo each
char act er i zeste byt limied mgiretcmnpnpndas:pﬂbtmblac@e,)anacwbqhg&gtmsﬂt Gpeifior vari ous
forms of famli.al | Qi.¢ 0 i.on of
proline for f%x}%ldﬁ%nr%nmt §e?ﬁ rﬁ%“ﬁ@'}s“?"{ys N “’{YSCH @%"rﬂ d‘?esm ve
f or m of neurﬁnpamhty;dpdaqbsofmtatcston of net hi oni ne for | euci ne at position 111
resulted in a severe cardiopathy in Danish patients. Anyloid deposits
isolated fromheart tissue of patients with system c anyloi dosis have 15
reveal ed that the deposits are conposed of a heterogeneous m xture of TTR
and fragnents thereof, collectively referred to as ATTR, the full length
sequences of which have been characterized. ATTR fibril conponents can be
extracted from such plaques and their structure and sequence determ ned
according to the nethods known in the art (e.g.) Gustavsson, A ) et al.,
Lahoratory Invest. 73: 703-708) 1995; Kanetani) F., et al., 20 H ochem
Bi ophys. Res. Common. |25: 622-628, 1984; Pras) M, et al., PNAS 80: 539
42, 1983). Persons having point nutatio®s in the nolecul e apolipoprotein Al
(e.g.,; Gy~Arg26;, Tip -~ Arg50; Leu -~ Arg60) exhibit a form of
anyl oidosis ("~stertag type's characterized by deposits of the protein
apol i poprotein Al or fragnents thereof 17 (AApoA~. These patients have
| ow | evel s of high density lipoprotein (ILL) and present with a peripheral
neuropathy or renal failure. A nmutation in the al pha chain of the enzyne
| ysozyne (e.g., lIle~Thr56 or Asp-3Hi s57) is the basis of another form of
~stertag-type non-neuropat hic hereditary amyloid reported in English
famlies. Here, fibrils of the mutant |ysozyme protein (Alys) are

dep05| ted and pat| ent s gener al I y exhl b| t | rrpal red renal funct| on. Thi S

. Cmeee e emp o= - Y = - - ey g e e A e e e e e e e ol I T
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(unfragnented) form (Benson, MD., et al. CIBA Fdn. Synp. 199: 104-131,
1996). ~i-anyloid peptide (Ap) is a 39-43 am no acid peptide derived by
proteolysis from10 a | arge protein known as beta anyloid precursor protein
((i APP). Mutations in ~i APP result in famlial fornms of Al zheiner's

di sease, Down's syndrone and/or senile denentia, characterized by cerebral
deposi tion of pl aAuégcﬁmmmadmdfmo&(cﬁlefoifmmeSc artiblegitieriginniaienhtsyt Whi ch
are described_ j,n further detail .APP associ at ed

W th Az hei mbf 18 P RGeS At e B bR st F s of (1 or v
15 secret ase,phﬁrmaWuhIsulaon&(oanozFor exanpl e, position 717 is proximate to the
site of y-secretage,cl.eav of ,APP in i rocessi n to A-i nd positions
670/ 671 are proxi%ﬁt@“‘t%rl ?‘ﬂ‘gags"f"t i %‘SBE °(§P 9%%“‘%?‘5% ons at
any of these rés@&isdbl@ﬁ’lst’rﬂl)mﬂy&ﬁd,lﬂ)lhqmIﬁorﬂiacﬂ’nbﬂlxxﬂmt'er&btdtcselij&ﬁ,)wmh edrifiiatey by
causi ng an |glcreta mount of the 42/ 43 am no acid form of Ap generated
from APP. The”ét Ivﬁ(‘?fﬂarsﬂvcdﬁ’&mé’gaiféﬁﬁcé‘m&“ A~i peptides of various |engths 20
are well known i nm&tmrﬁolynﬁuedndﬂmnﬂ I‘xdemcmaﬁ "Iaaxsadaﬂ&whmgedbdymgmhefcnet hods

known in the . art n Res. Comm 129:
885- 890) 1984° 8 byt o] H&H%“ﬁa% gl °’%as°s°aﬂé diiydiogen; oo
1131-1135, 1 Sbazﬂc)mg tb typ&dld:otynuut:ondasavhcmlbe }fodyrm:s bznkbdnhgrempthecbass mrae

ld Labl I ' t hat
Fesenbl ecCan B SEaELpEY MtEoeR ey SRR AR IR BRI g
presynaptic tpermcmathslccuk apéptypdel pblyaugrteotide (des sm@dstrhnd:emmxlﬁs)ylunmlbaen t er ned
NAC I

) is also %&9&@8%9& %{]m& %Iaxg)rs]% %%Iﬁf?e Qi RS ITR L. %or%'mseﬁcafsg

(d ayt on, serves-as a t
i munol ogi calmq&blasmduderdemlmdtsmgbfsmﬂ@i RV & e TIN A, raué backipnme naéxﬁ@mbxm | ed

bel ow. Cel SO'ﬁcgeokzd%mmﬂJlecHéﬂng}gﬂoﬂQcHﬁﬁ%ﬁ' n that binds to and fragnents

actin filanent Lt at at” position 187 (e.g ~Asn; Asp-~Tyr) of
t he proteldn resul The tﬁﬂapﬁlﬁvqml‘éﬁf %@MQ@W@?SFWOBHMGPQ&ﬂ@IC usual | y

found in paticgih s ahfiRBcfiriand a&tﬁ%dde%&ﬁe‘hﬁwﬁa "Blote Gl bOT Japanese
origin. In af Jcted individy als i'b formed fromgelsolin 18

fragments (AJEIOPymeEsyath e e, BPlEREPtie” BEYJCISIP @ SOMPiEK of 10 TaEPTK Da

car boxyt er m nRlypéptiagnent) and are deposited in blood vessel s and basement
menbr anes, res yFtI ng i n corneal strophy and crani al neuropat hy which '
progresses to per THHETy Ipcﬁéiﬁrﬂﬁfh'tc%%ﬁ ‘°€I§%‘PR°6‘B‘I‘1?°€‘P§R‘1‘W &RizAged residiesdeposi ti on
in other 7 gam&ed Hylfsdpitia Sondsl Ge&hlglpepddumacdwoscd%fmtfewe%&lno adidg}7- 1243) -
1996) . Qherﬁmllt at ed Erot ei ns, Euch as ITU nt al pga chal bri nogen
(Afi bA) and 5 RPIYPEpUges Of pfoteing ‘I‘:‘S‘fé‘)“%ﬂh%‘b GPYRFACAGP-i I“éu%? ‘I‘dh‘if&‘@‘

char act eri st i*grobe@f feginkdY Mayhilseded $o mﬁhlalpéptifdb br| I s for m dep05| ts
characteristic of Aa. g nne Jél’ opa l;nlc per,,ed %/ co W tq naI di sease;
Acys deposits are cﬁ 1 REEF i St 1€ Bt ﬁ%e%d’ % c% S PETE Tﬁ °5'ﬁﬁf%| d

angi opathy r eqmenmexd:cptrdeumeﬂoamncﬁbn(slmeitbamymlc)plmuesalExam]bksrqfsmlpémdar| nci pl es

of Interngal , San Franci sco, 1995; Benson) et al.)
supra.). Mﬁaj#rgk gmg% cases patients with cerebral anyloid angi opat hy

(CAA) have been shd‘phMaemle;ompydiﬁﬁrﬂrdﬁrbtoialtﬂ;cmigﬂtoabinlog'galaommmnt ant form
of cystatin QIEH i i . eln L tet al . Mol ec. '
Chem Neur opgfl%%’fqu : %@%Wﬂ%@ : l%ﬂ@d%{i ﬁm{h%&s&o%wgé\e di sease are
now consi der egecifisaliyefotmaitedofot asiminstratbanMia ong of mpregfa tgntieh of rofites; &sldingwhi ch
were previou |- . (Bal dwi n)
ot ol i Rt HHGlh, & PR ARNBANL e Bl B, P (o der s
John W €3 arsublibgwal, intiepinaliantracertlrontrichlar, sucthe Jiksi on di sor der s, patients

devel op Pl aducs oRmRsfilefy WARETDY: - SOLOLENRG sclehB PRIl AEd O protein

(PrP~.-A 20 predo mut ant sofor ISo"referred to as AScr)
di ffers fromcatnier, nupliysd liquid] in sbich ap ativetherapenti¢ agent issfgimuilatade dhe excipicott ease

R A A A S S




pl eated sheet content. Genetic |inkage has been established for at |east
five nmutations resulting in Creutzfeldt-Jacob di sease (CID),

Ger st mann- St r ~ussl er - Schei nker syndrome 25 (GSS), and fatal fam i al
insomia (FFl). (Baldwin) Methods for extracting fibril peptides from

- scrapie fibrils, determ ning sequences and nmaki ng such peptides are known
in thfa art. pé?i@-chmfﬁeﬁkﬂc)ﬁblwqgic&ﬁstaaﬂi@, reg@fbchéflad’tﬁ{;ﬁcs]ﬁd a_ﬁ&aﬁz-ﬂ@mplm%)lbz)For
exanple, one formo s.been Jinked.to a PrP nutatjon at on

whil e tel enc¥BH: t‘P’&”&S@ r@@?‘?@gfevﬁ‘ gr?ﬂtsgg‘?"ﬁlﬁ“&?c %&FB?FS’ lfg.‘g‘g'NUt ations
at codons 3@WGr&B8roaAgER1M9sesult in a formof GSS in which neuritic plaques
characteristic of Al zheiner.s di.sease .contain PrP instead of A~i peptide.
Certain forms ofAfg*?‘f?ﬂ’%ltfmdfﬁr%%@%%@rftg??%f%ffl?é’&y A%t ati ons at codons
200 and Z10;(oligspéllysaodharidd) icadaemlyladdchamd 178 have been found in both

fam lial CID and, FFl. al gwi n, supra)., 19 ~ d. Senjle Systemnm c, Aoyl oi dosis
Amyl oi d deposi ti én?mé“l"éﬁ‘éar“ W’@ﬁ? t°52w9°6%aéllc,a“i°ﬁﬁ? es“ééb"é)’c{'ﬂcﬁ@@:’r‘%or.

ﬁxanpl e, fi wgljfwsaﬁgndgiﬂcdm, tvgiaﬁisgarlét?lida;ﬂ;petyim%r 6m$ﬁhm@r&sae@mmhywﬁiafnd i nI ][ he
eart tissue of elder i.ndi vidual s. These may. be tomatic) clinically
S Tent . or - S mEBLEAF LR GSHAD I A PYeat S GRAPIRAEIghEIE 5P s 4 ARSI o
deposits mapugdrso occur in the brain (A(3), corpora anylacea of the
prostate, (A~ ~ m.craoal gbul i . jWoints angd semnal wvesicles. e. rebr al

Ay o ol o Loc gy Ampublb e S0 lotn 0 o Bl eetth SRt petfih o e

parti cul ar | ydevalopaiedesflayhuimpml (antihody medidted) andfet a detlelgnerdiatey heantigeranyl oi d i n
the brainis CONDPP i.nari ).y o ~{ ept | fihQril resulting in
denentia or Sg%:orcad(l’sc?g?ﬁé‘lﬁ- gjre Jééé‘I ‘{réldrd@fj rﬁ%gﬁgidﬁ%ét&gaggp %é’é%néi.gcrf B ¥act, the

i nci dence ofves¢hortanidividoblz Bedhrrerspensdicaelase agiveatspynseindeddy f or ns shown to be
hereditary. _EiLhril ..pept] 1 NQL: NELY Sk, to those
descri bed aﬁ?\?gﬁlgd\%ﬂ@\r}&ﬁd&&ﬁo&%@éﬂ%& Hé?%gﬁ%#@ﬂ%g?@&%@ﬁ%&%éf%ﬁp%@d’g di sease -
(AD}. f.15Di @ pumned T-etlist Acelwigdimmdosiesponss iPtlisitedly thoprpwstationef (i ~ . _
m cr ogl obul i Tk Miobd<Bk hdeSai i [ j.ving long
t eem henodi r‘flg 9&%‘*“%%‘8@??‘? !c‘#ﬁo;té{ﬁg ia @s/aisgsif& |1%E?r%mgfeg&é’?e§ﬁlugf? %&lc"g{ca 11.8

ki | odal t on oVgepeptcifisCRind helper aells andpn €DShataetonds T callis Sha resporseameyi gens,
which are pr&senbive Actihlion el oReHy Y, ltdpBaged MAELI1E BhITPhilsCAhattRRERNCES, it S

continuously shed fromcell nmenpbranes ancf is normally filtered by the :

ki dney. Fai I28Fesyist mitregliegalisecosingpifls g5 other coppensats ehigpatvimmuniini Fhed r enal
functi omo | gagdsnck of A@NGSdlatddiminindiEEcak iecitRye AR Ge QidMRIneE by QmmdbdAr i marily in
col l agen-rich tissues ofthe,~J£0| pts) Udgl i ke, ather fibril proteins, ApiM

mol ecul es amERlfERRANZFRYs (GPAS EAtls) o Gk CRgineind HmPHOFYIF) assay HEOWP B IRF s
(Benson) sup#a)The glatiiodonmibatiche bf MakbrAyd @lidiasespofisiRakd gisteaivgans nmay har bor
anyl oi d depqsits,. ticularly in aged,.indi.vi duals. .Hor.none- secreting
tumors may ars °ft‘,tl§pn°?{§?tr‘??ﬁb%%8g°8§?'? e‘BS“&WF*t??gY bﬁpérdég@%z’gt“ﬁ% fibrils of

whi ch ar e nasieuhqelahlipdiGpeg T-dl faaiomftas as invhudzd cghgehdiomimal@agdul | ary
carci nong of the. thyroj.d islet. apyl oi d pol.ypcptide (anylin; occurring in
nost pat ent"écaflﬂnlnﬁp’}ll’){/cﬁ{év%qr uﬁfagﬁué’fégc)t maansap"élfl ¥F"é&'nat riuretic peptide -

(i.solated atrial anyloidosis). Sequences and structures of these proteins
are well known in the art. 30 h. M scell aneous Anyl oi doses There are a
variety of other fornms of anyloid disease that are normally manifest as

| ocal i zed deposits of anyloid. lii general, these di seases are probably the
result of the 20 | ocal i zed production and/or |ack of catabolism of
specific fibril precursors or a predisposition of a particular tissue (such
as the joint) for fibril deposition. Exanples of such idiopathic deposition
i ncl ude nodul ar Al, anyloid) cutaneous anyloid, endocrine anyloid) and
tunor-rel ated anyl oi d. :

-

12



5 C. Pharmaceutical Conpositions It is the discovery of the present

i nvention that conpositions capable of eliciting or providing an i nmune
response directed to certain conponents of anyloid plaques are effective to
treat or prevent devel opnent of anyloid diseases. In particular) according
to 10 the invention provided herein., it is possible to prevent progression
of, aneliorate tm"m\?gm@n " SR indgedibe Cantiget dd tmpleadp teatixur den i n
afflicted individ al, s) en an nost i nul.atory.dose, of. an. a tl-anyI0|d
agent, or c&F?@%Bﬁﬁ °H§aﬁHPPm§WVﬂ%yH$PHﬁUﬁ@n?éé ‘ﬁP?a¢§mlﬁﬂ?ﬂr tered to the

patient. Thp&iea€eitHepit cOGaRdtibR &ah,oX ARt ssynca b, basjhvahd Sagenbicdldat , produce

active) as wel|l, as passiv respo ues and
provi des exé‘ﬁlﬁ‘f’&?‘% %3?%[“?&\‘&‘@”{ ﬁ?t’gf#)%rcé?g‘?%?’%?r%oﬂﬁaﬁ%%uc it
conposi tB0n§ro€3ﬁu@ﬁﬁjﬁ|k6yud>ldlhmuﬁn{vdyaiﬁﬂcmmisltgmn anti-anzyl oi d agents of

the jnvention arge go §ed, of eci.figG,. one rably a
fibril form ng ; ﬁ&r’h Qfﬂ“’%g termunaly %/)ih 9“§%¢aﬁgﬁ a?bdlp%?oo &in,

pepti de, or aﬁt{gagaﬁﬂing&&g&rn&@ﬁnmodiescrl bed in the prevr ous section and
~exenplified 20 bel ow. More. generally,  th gut i ents for use in

present inventi ohegFBuute dF Reﬁﬂ% é‘}‘/%rﬁ‘?)ﬁﬂ‘gﬁ ppél‘é%gﬁggogﬁgquﬁsap efe) aque or
nor e| speci f kCateloy nofe peptideicbmperioansmboult beme&:fnmoSbidhd@gemrcSn Bier ef or e
include, but are not linmted to. the, co, onent lcég ffand vaLDda‘?ts t her eof ;
anal bgs 8nd Amieid Presuresr Pratein ofPRnasfiesorfied hersinyy APXIN ST OAPBLM R cact . with

antipodi es tg, tfdg@-xﬁmﬁan&ﬁb%dlcaﬁfg tﬂé"ﬁdnbﬁﬂéf&ﬁnﬁd’aciﬁs {hehd gepfidept are
specjfically 25 reactive with the any onent. According to an

i nportant f &g dfﬁé?‘%hﬂ#ﬁ‘ﬁé%ﬁ@l‘ébl“@dﬁiﬁ%q'ﬁ% tohprgins { ANLI%2C A8 f r om

non- speci 1| G GINANGALSs Apl B8wiichis LiALBORGeRAMOARNz L hat are general |y
circulating Jr that are ubiquitous throughout the body. By way of exanpl e)
Serum Anyl oid Pr Dtsesgncg@@i\ﬁ’omor@nuneABwh@tsphglcmwmngP@é@ﬂ#’dﬁ efAP.-that is
produce S koY & o and. bi nds eﬂﬁ}{é Pbths@eposits.
Ther aped‘t5 % conpos?rfpa6°n%l°n§rneen£9‘ n;e)trgtgggw\dypr ﬁ{zg%p g conponent .

I ndugct i on ofwithsoninavioneTheosquiting golotom lbecna'&fugcdeoremsvmmalnblpmmnogen is
adm ni stered _to i ndu e_ant di es. T nponent in
a patient, c?ranﬁlélgtﬁ veggr ogale %1/\2@ T %rﬁlxg{rr @ggé'l“?’ss{ mﬂn%g?éﬁoggn%ﬂﬁs&?t sel f
binds to thexemwgedredb)amnmbmbonds 21 the patient. Exenplary agents for

i nduci ng or prod i I are
described in the eggri1 onsed[)g%‘&d%gagﬁ%éﬁ??@gﬁhemgsé%Pg%g&gﬁﬁlt he present
i nvent i o20 necplleida matkeials. Nﬂ@@pm@mrxdrsmeommmme@e;? ia aglgampid(vagtor. an
effective amount { '-ﬁngﬁahdegﬂ%a{ma%m%h%ﬁﬂhsub?ecl?hr?a'iF@&&'&JtI cal ly

effective an use uvants and excl pients are well "known in the art, and
are descri beqathﬂrvrqmvléﬂd@tﬁlﬂaPWﬁCFP@nséctl ons that foI | ow. 1.
| munosti mul at or y, AgaARd« %M@Muy%dmm ‘RESBONEE) ﬁcQﬁtt'W“s'giubfﬂnh}'

Conposi tions 10 One general class of ref erred antr - nts consists
of agents tH&Sh%(Oébd’ér)rﬂWd apd 8??1‘1%?}‘*"’6‘?5(5“1’5 tBF?‘FPaﬁFQS’FEFtHEm i oned

above, the halds &@Rh&@%'@ﬂffdhﬁ&aoimchavd& Fﬂ'@@ﬁi&iﬂduﬂﬂoﬂ@o@ﬂax@rgan or
organ of anyloid plaques consisting nainl ibrjls turn, are

conposed of QYF?&P‘JB)CQ@WF%P‘E diffesnt 1o %%Fﬁ °B’r°' pestistrally s’ﬂﬁﬁ’f‘@f to the
present 'nveﬂﬁ'dseﬂwcluaéé(iﬁbt@m{"‘sth'hktlcaW"Qﬁﬁ‘ﬁEbr@Tss@%dxd&oﬁ@fmeﬁdﬂteﬂw a useful
15 agent for inducing an anti- o Tg{ru 3 resgonsgéﬁig and Z
sunmari ze exWApISARY ‘%eb‘?“fﬂ‘f@ﬂ“?'n Rodigg 3 statizis F"&E"t ri str c of
vari ous anyl%,qrsﬁmﬁscstslmma@@%mgce with this aspect of the present
invention, admnistration to an afflicted or suscepti bl e individual of an

i nmunost i rruI atory
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conposition which includes the appropriate fibril protein or peptide,-

i ncl udi ng honol ogs 20 or fragnments thereof, provides therapeutic or
prophyi axis with respect to the anyloid disease. By way of exanple, Al3,
al so known as (i-anyloid peptide) or A4 peptide (see US Patent 4, 666, 829;
d cnner & Wong, Biochem Biophys. Res. Common. 120) 1131 (1984))) is a
‘peptide of 39-4 I L he onent of 25
characteristic p %Enl? s °rﬁemﬁé@ﬁ%nrmnsm§| & ogrén oreArﬁpf}"g ke g‘gt? ared %d
processi ng gthmldxmgmpt qpe@ﬁ@llynreaﬁd‘e‘ Byr Mplemqomsslumﬂhmdnpfﬁcaﬁbrgamm
secret ases escribes the
results of '(gao;%(gg’?yﬁné%%fgeg%rl\%%g %}eﬁsoiag%pﬁ %?dc%ggﬁ@%ﬁlrdggsen‘fompnvent| on) in
whi ch A~i 420ﬁydptgpm1)wa1sldad¢qumcst3yway efdutttet exanplegotenpositiostyeni ¢ 30 m ce

h h i ce,
nown 5a” - PRRGE v s o Ak e RO £ huRRE bR G A R IR O e o

to be an ani mal nodel for Al zhei mer' s di sease (Ganmes, et al., Nature 373:
- 523-7, 1995 Asﬁrxg kN 22 t he Exanpl e, these mce exhibit
detect abl e S %ue neur opat hol ogy in their brains beginning at about 6

nont hs of age) vﬂuth Plveryisw adépabagenesin pr ogr essi ng over time. In the

experiments desg gﬂ‘la stered to
the m ce. Most o‘?ﬁl?ﬁgdﬁg{esggtge}am%g &?%&geﬁ“ nggﬁ}]ge aabﬁ\é@%é%ydz{u”% in their
brai ns 49 1%eristyaflutwerd ssmpigms. msté;mﬁ&a%havcm@mm@lc pmswe@é@zmrn@ll nj ect ed

or untreat e%cﬁiluiar @ng %’}‘Q o?f‘rot%h]%@ lﬁ'logllﬂ'ag "%@Wﬁgld QE Elﬂ”% 10% burden at this

age (FIG 2). These ferences were even re pronou In the

hi ppoc anpusPleql!eG th pre uppadlyabent h9-¢Q0 wm sliamatiriand ard loshliged foispesific csganuim

anti body tig&y, S (al r than

1/ 10, 000; FI GS&f)q IE budﬁ&@aq %&eﬁ%ﬁ@s@?ﬁg@ﬁ?%gﬂﬁa&%@l fgén&glggrsg FCbI ted | ess
than 4-5 tlnfe&wmemd&u”ﬁbfsmsqlwcsow arg gernprsed efgenpliyiyeralyggregatesa dil uti on

of 1:10Qs at o@thildthdtas abﬁgmﬂmﬁr@ds\&\ﬁﬁﬁ dlaRRteef AmGloflatiRGridcdiave no

significant respanse relative to control, (Table 3B). These_studies
~ denonst r at etheARKTEsticApRIE greabiiingencR in Rofpgized light, prhen stingdayith GRaeRed | de A~
provi des préjecThe maoragamastasscteaesmbnbm dTithefirrdjorThNil Ednthofdntfofing ther um

Anyl oid Pr ot e| n rculating plasma glycoprotein that is 15
pr oduced i NP df”i’ %;‘d‘h ‘ﬁﬂ‘?’n a cal cium dependent manner to all forns

2\}‘ Zﬁglyl oi dsf 121 Ib; 22)5 gbplidbdhilpﬂgeuﬁdfb:ﬁm:hﬁhgﬁla@erdeﬁﬂ’sgi ar&f?ﬂn@tcﬂluéﬂd&ﬁuﬁsul nof e
was | njng@:t L] ?rﬁcursgﬂ?;me?‘r‘lé\goée Fﬁ°&’g°"6‘é\/é? g"%@ég‘?ﬁ@ﬁfﬂy@e ﬂ%.’ﬁ%léiﬂ?ﬁ{tsu 'Ito ers to
SAP (1: 10005:htn30ﬁ&0§1)'eshnﬁtecdytd: ch@@agd@ﬁml“utpwdﬂl‘ép-b@iﬁsloﬁprﬁﬁfﬂiﬁmt iters to A~i
Exper | ment STSRTR! Tt FREESHE o7 P e O AP L R L R e B nce of the

; ggﬂ?oge% ﬁhcﬁfd/gfcte;teig uﬁ?ér%ratdﬁcjeﬁﬁhs :ﬂ'pﬁ:cmrsbrmcn&n ba‘veattadﬁ?ced?gﬁdl\ﬂeggr&amﬁiks 2ntd| e
ant i bodi es %nﬁgrréna%% * i f?"ﬁ'hfﬂ eyﬁ’tﬁ&n em)’“rf)pa%%(ﬁ @"\ﬁ?ﬂ’i{ i ncr egs:ong

dosages 25 hodmlyas-xeladdtamyla‘idnsxs (B,nuitroglatadin dibs)s) (San,wmztt,lw%rsmmaasured five days
foll owi ng the | égth (@/el ed off 25 over the higher doses (1-300 pg)
at levels aroun /92 ?ﬁ Addi tional experinents in support of the
present inventi mmsaeexod@wdebﬁdcnpnoxﬁmﬁnmjoewéslqfammombieahndﬂlaﬁdglﬂxdﬁodel m ce

t t th Aa4?2 t.h f
Nt e ool cftatktetsicBiaue SRTENGIRAOR 15 h piieraP Bt BB preen MRt 0 29
st udi es, t hthatamyhsid diseass @ar hamnuedmdadmmktedngzbgm thetabrivé®, suamdte\mr e

sacrifiggd for 30 anyloid en 15. or..18 nont As :
i |l ust rg ed T hErE° r%c ”amth"nr’an"'n‘smﬁ?mggng}ts %%4‘?“??%"&55853 “SRi° exhi bited a
significant h:yylbxd\dqrosutaeaérs dimoyssal iol mptealytad ibSectienC pelbwpueh dortipaiesnts afy. 01%) t han

ei ther PBS- Bre?c%% cons SniRe top he khig &Qttf&%l the }(,;Qque p ye{:tcliO%S below serve to

exemplify major forms of amyloidosis and are not intended to limit the invention.
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23 4.79% or 12 nonth untreated animals (0.28%, where plaque burden is
nmeasured by i mge analysis, as detailed in Exanple XITI, part 8. These
experinments denonstrate the efficacy of the treatnment nethods of the
present invention in reducing existing plaque burden and preventing
progression of plaque burden in diseased individuals. According to this
‘aspect of the inwenti m)(raahtereﬁpaytoldasxagents are deri ved fromfibril

peptides or prot ich c rise the u ch cteristic of
t he di sease of &@F’é yg{‘rﬁ%ﬂsi‘%fxwfeoﬁg‘ﬁ’ 2; gem dls%aﬁﬁsr%éagnr cally
simlar enoug:lavcn@ asuslhneaaameﬁeed @spoBse Bdetcdiseases mn’mdmé:rasrecsqnﬂmatbdyat al so
cross-reacts wth t

onent Tabl.es 1 e exanpl es of
such fibril B‘é?ff‘?rﬁégﬁlﬁ & cﬁfrc’(sf’ésr y Gbiaf ccuonsb%'lrdtx?nag anPn gwg‘%ﬂ Uences of
whi ch ar esknown i4A fibsls a:retgelmrallycannpdzsed eff000 yaltderﬁ'egmanse(d-ﬁwpnﬂcchr ng to

met hods ‘known in e ref ere ces cit Section B2 for
ref erences tRRE "QB ‘ﬂ;’é%’f’{eéy?c %%aﬁa% Rods “For %e‘dg? oPY}“g%o%Sékﬂ d/ or
conposi ti onscigduladag apmliﬁopi‘dthnlwﬁuchﬁ;fresdﬁ mﬂmp@mlesandfwlucﬂhesynmmmr y fibril

conponents are descr.i bed be oWw. th resent
invention, WFEPEE BFARITELICSYS CY%?EmﬁWI |lgﬁ‘1§ gr Sease § |§m§rac?nbgbased on
clinical andWcsﬂataﬂmsghedaiyewm mﬁxtefemmsg fot pazerghyrhd] exgagsr dbt spl¢comausualiyl | be

able to cert,ain.the fi th §q 2nd

provi de 3 a§ SrRosipnite A Sées a %udﬁggrafe};scﬁegngje recgalg[?{b%% e fibrillar
pepti des or prateiard gaByimmynabfractxanpl e) as descri bed above, the
therapeutic agent, ygg lohﬂh%&gs%?inlzlg ﬁt@?ﬁep o@ﬁﬁmédtgkr&ﬁﬁ@mwm%&@f na1y! oi d

di seases characteri ze ositlon can be any of t he
natural |y oc emhr:mmagouﬂ mﬂms,oﬁvem(lq chpmm drijatis, apkeylosing 51?0@61’1&&54 Bﬁmﬂfﬁév ‘hurman for ns

(i.e., A(339) Azhd ci%at'h IRelt A@yé&oar A%ﬂ%hn'smeseeqyervg%d%etmse

pepti des and err 'onsh ip'to t he APP precursor are known in the art
and are W8l | QKQhO\ﬁrdlﬂeﬁet e dappsits areglso prqérw app regylt of chopig migrpbialss - 158

(1997)) .. For | decubi 1 hro
H2N- Asp- Al a- gﬁgﬁ Q})Chéﬂlh-ﬁ yhﬁﬁ?rg‘g%lssmyélﬁ&gm u-ec\l/xalln-lsurcsml’-lrcs nCls:ln Lys-Leu 25

"Val - Phe- Phe- Aye\or@luw\eqstcww@ ;ﬁn%\f}urmiﬂrﬁ@véicecyﬂ%r malignantneeplasms £t - Vet - Val
-Gy 4ay- Val aMéllresm{ﬁAﬁlﬁb fotFdepdsids. Nﬂesé‘-ﬂlcl@dﬂsﬂihcoﬁﬂﬁ&ls&& Hddﬁmi 89 differ
from A~i 42 t he om ssion oryAIa AIaI Zkﬂg AIaIlIf %/?dir pectively
fromthe. C—t bame. renplicainqme casRaAmag 9T 3‘5&3 Y PreFetak trash PR °&§ by the

pr esence 2f @arhm;,ggrahd\@myes]uéu&uﬁi the CGtermnus. According to a preferred
30 enbodi nent of the Ioﬁr.}.vé-ntl on% t herapeutic agents will induce an i.mmne

response agai nst B iSIB}dP 8n of the fibril conmponent of the disease of
interest. For exanplaﬁyloarqap&ftﬁhlimn&amyasfmimdgethiamosmwdséctdsmmfihsBan agent

t hat i nduces an antibod ecific t A~i . Such
a conposi ti oY PR{SC 3??1@“ é%v%?ﬁ émf‘ﬁ[é gri‘af’c)(/\olﬁ’r éet?lg "éN_‘c‘%’g %%'tn e precursor
protein, -~- AIBa)xgﬂﬂnaroetoyalrganniepath)g Attithassthe priedeateof amylpidaidpesiss mert ka amuni ty.
By way of furt.her ated that patients afflicted with
di seases éha Wﬂ?@?@jﬂg&fhﬁdﬂz’“gwfﬁ% of AA fibrils, for exanple,
certain chronic |Fubhhnfml.emylodid;msuemscorcnnsmfdnqmelanalanmmioéhﬁlt m crobi al
i nfections, | i r Yfard eat ed

w th AA pepti &Fﬁ cig &' m#g[?{tﬂ?r'e%i?@? égclﬂ&i&g th?@é serum any Ior g’%proter n
( ApoSSA) . Exéimi'mmzylw@ormfyhcdlgdt M@Wm@lwmwmﬁp@aﬁ@mﬁ mted to

| nf ammt ory JBhaEAR oA AR of 5@‘%9;)50 A7 b th i hmdstit it Gt ONi ©

arthritis, spon asi s, psori at f opat hy,
Reiter's wynda@mg)peﬂhdmtat ar@tamonoml%wm%, campahanel gyndmpmer mAoslassiBhn’ s

di sease, chr Q¢ 0l Gl ARhMpath Bflop AR ofIkEof%, immune dyscrasias, myelomas, as -

well as occult dyscrasias. However, it should be noted that almost any tissue, particularly

visceral organs such as the heart, may be involved.
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| eprosy, tubercul osis) bronchiectasis, decubitus ulcers, chronic

pyel onephritis) osteonyelitis, and Wi pple's disease) as well as malignant
neopl asns such as Hodgkin's | ynphoma) renal carcinona) carcinonmas of gut)
| ung and urogenital tract) basal cell 15 carcinoma, and hairy cell

| eukem a. . AA peptide refers to one or nore of a heterogeneous group of
‘peptides derived, f rO@ig}J&ﬁM&%ﬂEﬂH@o@fos&r ecursor protein serumanyloid A
(ApoSSA)) commencing at residue 1) 2 or 3 of the precursor protein and
endi ng at any poFhete asemepycamises heredibrysgstemig apurloidospmbihareliey fBri | s are
conposed of réia?i%!:lg Eﬁé cordifBn Ok ARASDES syRbRfis28d BEF HRESERS pattedld (&Gdy

conposi tions can” be determ ned) and 1ié)spro )riate peptides S)(n,t hesi zed
accor di ng t eutpssmiabdpmipast)| lead iongasistence pfsusly disqrdareip Hiegerery populalion.g|  Bj ochem
Bi ophys Act @c&gigwgmmé%%QMbuﬁble tByoiteriutefont WithdgecuexAprplers, fragments

1
derived tTromthe termnal region which contain all or part of the |
vari abl e (Vleadiggteeiredugtion ofiyeriasbarenrifossnis perides s aratdny k8152 or 25 | anbda |
chain) genegalh¥:£OMP EbSCoRAPYiiRh G SRRBAN PrhdbMRsEMsdymR| tissues, causing
peri pheral and autonom c neuropathy, carpal tunnel syndrome, macrogl ossia,
restrictive cardionyopathy, arthropa £of | arge joints) inmmune.dyscrasias)
myel omas, as_wel | as occult dysHeraéit yloideeesi ti ons of the invention wll
pr ef er abl y [iFitdil eptidePiominine r eSpetiswarantai nst | Glimeal Symdroresf t he i ght chain,
pref er abl y |agaisthgretimand-fengmypits pMiet30-many o8@rsep| Fophaltagloid s f orned [as a
result -of flragmRntation of the parent nol ecul| polynetspstsdfd®).possihle =
aut oi mmune {ef f ects. Various hereditary anyl of finaii!v eeripheralnewvesi| so jamenabl e
to the tregtTmmsthyiett aoldsagoents hEhm§,eden0t Sardds e pCardiac inSoly¢matt seases far e
descri bed i|fABER}Y i on B.2, aboyMetifbdledd2anpl e) predeminapawithays f or ns {of .
fam lial anyloid polyneuropathy are the resul pewsdpathy | east fiftylmutant
forms of trlahethipnidtagmeft BTR) , | Argl26 ki | odal t opFpridalemyloid oduced by t he
| i ver) each ApolipapcitenidddahoBy) & singl e anmi no aedlgncgteastieFARM | e mgny of
these fornmg_of this djseasse are distinguishafihainlypenpiecalinssies) of |t heir
- particul ar |pétehoinagragmentrod/ or | deg?bghaphifeg or | §Ftaras-Bpg, porrreuppppihiedi at ed t hat
t her apeut i d Ayolipmpsottindils may abothss conposed@sfdomiaptsviscat | ndyce an
i mune r espdAsmAdpai nst nore fhan one form of inygigementich as a nixtlure of two
or nore for|iyselymATRS) i ncl udi AbrStitiefi7ype TTROsEWAZWRA Nefencarogehieral | y
useful therlapeutic conpositi o1|. AapoAl - cont ai| (rstgminepoTisFedeposi t|s ‘are
found in persons having point {mitations 10 | nINVRNCRHAL ifdoprotein
Al . Pati ent|Fibvogdn ot ¢hiain ffagmentof LeNS8éa&d S¥Hener aOsigriag-Wae AR-9FUOR2PIE i pher al
neuropat hy lor renal failure. According to the®stdosuneptly Yigeemtion) |
t herapeuticlconpositions are de up one or m:&"_’el.lmgq.e_ua{iml“ flor ns of -
AapoAl desclr@disotin fregragnn (Agelk n o En1dh TR 7ar t . | EEnichpoyrapathy Mithjatcs s of
Al zhei mer' s di sease F)IQ well as Douwn's Q\thr‘lr rk&%ff’eaé?ﬁt@_lﬂ ytﬁhe restH t’ of
nut ati ons i Cystatin Cfregmentd pr e¢ @u8r protein, H«s&sﬁn‘%frr—%”w depos;j tli on of
pl aques havjing fibrils corrposeFd mai nl'y of ~i {&FA9HREe Tl )d(c). The use
of A~i peptlide in therapeuticlconpositions off 288QPAY g dic tidon is

e TTeT

descri bed apfbemylaidgraoin ()i f i e@f@ cin. O her HerATY 5% s for .1 rleati ng
hereditary fderimel fisim Amylogd dosils, di scussed af Bvéeﬂhzw“ﬂe‘?fa‘d@)'@&fmositi ons

t hat produciPreewrmanProtein@@R¥es [agai nst _gel sol | : ]M_t_c_gat ment of
hereditary kfampnidprasiy(4B)dosi|dle?mPhedi’,| ysod yamilisl deksimersRisease) ifor
treat ment of desivévcfremlAmytojd neur 8¥ttAy) nut ant |al pha chain of fibrijnogen
(Afi bA) for| Brecuosor Proteino@d®Phi ¢ If or m of anyl oi dosis manifest as renal

di sease; nuf pahyledpratin (A ( AdyshéMokeubTleat mgFamilial Berfantian pobabler edi t ar y
cerebral anpdepiped faym Aetuid ed iln | cel and. | n dddiheimen’s Digaseer t ai n fhereditary
forms of pr|PeatkiosP@sin (APPY. , |Creut zf el dt - Jadob di sease (CID). '
Cer st mann- Sf PricaPeotein (FeRderivkd 1} Ley1ody valt67( GSS)| Famiial Gragzitldtilakabl i al | i nsommi a
(FF1)) are Cheh R medursotiprbigina | Mishinst Lyse@f or m|disese; Ganstpanyt StignsslePr |Ps™ . Thi s
protein can be used In therapeutic conpositions for treatnent and
prevention of deposition of PrP plaques) in accordance with the present
invention. 30 . As discussed above, amiboi d deposition, either system c or
focal, is also associated with aging. It is a further aspect of the present
i nvention that such deposition can be prevented or treated by adm ni'stering
to susceptible individual s conpositions consisting of one or nore proteins
associated wth such agi ng. Thus, plaques conposed of 26 ATTR deri ved
fromw ld type TTR are frequently found in heart tissue of the elderly.
Simlarly, certain elderly individuals may devel op asynptomatic fibrillar
focal deposits of A/3 in their brains; A(3 peptide treatnment, as detailed
herein may be warranted in such individuals. p2 mcroglobulinis a frequent
conponent of corpora amylacea of the prostate, and is therefore a further

I o oy . - Y




10 receiving long term henodial ysis or peritoneal dialysis. Such patients
may be treated by treatnment with therapeutic conpositions directed to ~i2
m crogl obulin or, nore preferably, imrunogenic epitopes thereof, in
accordance with the present invention. Hornone-secreting tunors may al so
contai n hornone-derived anyl oid pl agues) the conposition of which are

‘generally c g IrLELd Stic of thne particular endRasheesakieae 1S aff ected.
ri

Thus such f s may be made up of pol ypepti ctgcrgmam@@,sglﬁugh as ¢alcitonin
(rmedul lary ¢arcinoma of the thyroid)) islet Shsloplisspeiini de (pccurring
in nost patjents with Type || i abetes)) and ﬂ::h@k) natriuretic peptide

which formigp th oge;nc Inti i n at heroscl erﬁgdo%u%emﬁ]wopgﬁgne mpl at ed by

t he present ¥, oggm For exanmpl e) 20 West er|n@stksonfil reédssivéjescri be a 69

am no acid [t edcﬁbé orﬂ gﬁg‘ge OfApol T popT Ot Eflcide- WRlI & Ryddedt® SU¢h pl aques
Pat _

(Vestermarky et h. 147: 1186- 92,néﬁg@my, hidxeleapeut i c
conposi ti ong % (Rfos e present i nvention include] ifmpalmdiagal reagents

directed tosikibvm 7 @07 ZT €Nt [as Welt as  UNecidigflspdiny witel 1. The
foregoi ng di scussion has focuskd on anyl oid f ;glgtm@mqagggq,g that may be
25 used as f PEUtTT agents [ treating or RYEBES dPoskefouiiais, T ¢r s of

(isol ated atTi en%@’ﬁd 80%hS )jaeorrpoa TTons O FgiaEdedlcral Rv4, d¢posits

UAIICOUS

anyl oi d di sease wf'he therapeut| c agent can al 5,08 fkknASdetn®) fragment. or
otant T brii— peptrde or protein that

anal og of a ot y-oc g
contai ns an %“;5‘ #ffﬁ%ﬁ‘& hHEERs 195 ‘| n"l’laar protective or therapeutic imrmne

response on adm ni,stration nﬂ%in@ i |1y have
a sequence of at n*}géiﬁa dgél%ﬁb[%é mc%pc n ?gﬁggts&%ﬁl&%pg@tgx% ?gm a 30
gattjrgl) gegt b?_ﬁcuﬁﬁﬁm‘pl Ecmexaﬁnplc qumﬂg oglmgt#ttijagméhﬂ% %ﬁmggdg5

riil- 1

35-40 and 3Sgﬂfﬂﬁ%c§hé %be?’éék?ﬁal%%?wfég%t tl(ljne 13 é] s%rret%_rrres %t | east 5
or 10 Gt er mamgbidpolyneuremathy. present in a 27 natural |y occurring forns of
the fibril conmpongnt SARILSs refrid @G4E

| acking 5 am no 2@ s%f l!;%lflgrruna tp%ﬂﬁmfaﬁ%gsﬁ |nc=trotl:es the first 38
am no aci ds fpresimunine INSP!@dmcqhbytheh‘dcr@#dmm@la?@‘ﬁséﬁﬂﬁf#’}cé‘?ﬁst‘Me N-t er m nal

nal f of Al GiBil BYTfihduRoRRER: ABRIOAS At BLP@SsitGkideuR ki C. Speci es

and i nduced ria . Anal ogs typically differ from natur ccurring
pepti des &t @ﬁ@cbmtacrfzesb\byaﬁyéq ¥Rigp9id WP%%FWH“F‘PG@“&'P“%‘B?%’@%@\U ve

substit uti oNgamiiNahQeid pofleedpdtly. Pehédinblepdubttanh oBtolie fgﬂ%caﬁquence
identity wit h nat uraI Pe t| des. Some anal ?nglq%l so inclu nnaf uraI am no

aci ds or modippsiden J5opltsin aygagiculely PRSP Beuzepathy; su Pes o
unnat ural A Gihdls: Bidncdt pddtdh UbAkica naboatd anligaysn Dﬁslualpkrydntsam no

aci ds) Iactlc aC|d 4 10 0X rollne .car boxygl ut.am
y- N, N, N-t ri neYpyeid fenopits ‘S‘Sg fffé% SHitiyue RER nﬁnﬁ)ﬁ@%%ﬁ%?ec i:mdﬂsg%"ectyl seri ne,
N-f or myhngi h'r@%hl%thaﬁh@&bli&ﬁk bﬂe&bmﬁbsaeafﬂmhmmwmmfmwet hyl ar gi ni ne.

- Generally, person i n th art w a FREMERNt s and
anal ogs desi JrRed E?ﬁtlo?@ﬁﬂ?él dttﬁ?ss’ktggg%ﬁgk %tﬁsc u%n\‘/:(%{]{l on can be

screened for mm alﬁraf:eﬂaﬁlMmﬁmltcbmpmtnamhcakﬂrapted@omrwcmmFWdI '
conponent s and/.or_prophylactic,or 1h Mo ni ¢ ani mal
nodel s as dedt? 55‘3‘5 RPAuEeLYs WmegaC%?%gr %ﬁg’fuhg&%owb useg(E
t her apeut i c CREROSOH, lﬁo,rnaloﬂ,abanrpdm&an‘iB 793+ &08t lﬂ?ﬁ,metmhéi.ret al,
i munor e ﬂode y |y 1€ to or
greater t ‘ﬂé‘c@&g?@éyﬁgﬁal g par ééra?fegiezrcgﬁﬁeéaszulﬁ%gg?oc}/alt g%%?ﬁ??d fibril
corrponents ?42 888 peptides, proteins, or fragnents) anal ogs and ot her
anyl oi dogeni ¢ pepti des,can be. synt.hesi e PeTatots ti de synthesis -
or reconbi nant exBFré?élhB aéntn}{lgatmnsmﬁ%%otf%uﬁ%dlﬂo ARER.

' Gly->Arg26; Trp > Arg50; Len = ArgGO) exhibit a form of amyloidosis (“Ostertag

type”) characterized by deposits of the protein apolipoprotein Al or fragments thereof

-
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to standard methods well known in the art, or can be obtained from natural
sources. Exenplary fibril conpositions, nmethods of extraction of fibrils,
sequences of fibril peptide or protein conponents are provided by many of
the references cited in 25 conjunction with the descriptions of the
specific fibril conmponents provided herein. Additionally, other

‘conposi ti On%A.A%@Lm ofigsOfatientd F6 Idwlgvel sl hijatderisity fipdpgotsie QBDAE pRseat known in
the art avail able to persons desiring to nake and use such conpositions.
Aut omat i ¢ pEphie@eriRliT pruEgratly or 1B} T sed to nmake such conpositions and
are commer ci al | ya auitlod bl @e AlpKHBhAk G M dezy il Inibaaie(s.gf Bg->Thshoas Appl i ed

Bi osystens 30 (Perkin Elner;_ Foster G California), .ocedures for
preparing syWPREEF s sbryipel agp °r&mﬁ#c¥ffnf$igp5??r{'nel§%’%tﬁ%?’ﬁg‘gﬁa‘yexpressi on
can be i3 bagiyRId Bporked (I Emgistfamiliek.i Horedibiils df teenitanclykdzyme proteimidys) an cel | s;
alternatively,, proteins can be oduced usi cell free.in 28 vitro.
transl at i on 2RASPRsHEd: °?tﬁgel“ﬁ’gﬁ)é?¥"s°“lﬂ?’5%r§gg?’@?‘?%?“'?@%%%ﬁ’a‘ﬁ}l&%xpr essi on
are descri beghstyf tBeAbIToinif prateins dddbrited titrain, iCuonliygreseAt ihatholeat ory Manual

(C.S.H P. Press, NY ed._, 19 . rtal epti des,. i\ns are al so
avai | abl e c6%5‘8!”5?4%&W%Fnsg%mr’éfo‘%’s%%ng%r ﬁ’gnpoﬁ%f—]i%gﬂg{dﬁlb% are

avai l able from sm&ioﬁrr&pwhlﬁpﬁ 2ADBE hRaio abid Pepide datveCbyfrarylysid fiem ,
Sunnyval e, California, and California Peptide Research;ti I nc. pa,

Cal i-f or miCa. =it pipteinimewn athplacmigid BICCESOpRIOEHHEAEEN Mitatiogs, ol ypepti des

that incl udgesf; §f FBHATRKEs of A1eheRfdris WReRE Mo syhdibmé addicr gere Benentianal og,
together with other am no acids. -For exanple,. @%3Aa£ept| de can be present as
camedye

intact APP shepatrizedby eersbe Aepesitionfiplagrss hirigand ofsh fragnent t hat
begi ns at tQ@mBk&e:?&,%}ﬂHﬁr@&eséiﬂéd B Flree? BdthiNBEESW. KRoWh thueiensGh ABPP.  Such

pol ypeptidcs can be screened for prophylactic or therapeutic efficacy in
ani mal nodelagsosisted with Alzbeinepedisaase PRI PRENRIS R rieavaga A9 P ATt i ve fragnent
or ot her, ol | deifanaps: %@4 j o 71 NisPeckBRdtlotrk 0 bfY-febresd as an
anyl oi d b%pt%%%%b&%%@g%dgiqat éé}%ﬁt% Thles%g%eutti c agénti;IP may al so

i ncl ude mul tdlexesgs oHAPPrimritspeacessing %o APrand pesitivne 6 WTh rrs poeximdajodbasites or
carrier proteins, and{or, entioned. V. her -fibril
conmponent s, 9%3’58‘?35‘1‘ c{cﬁvaﬁf'g@iu§§° 32 ar“&%&@?% r?%dr?g%% 9?1%%1@3? %‘W%ﬁ %j pl aque
activity. | ndigadepresimably by cakingay inerease thewmogsef the 4233 adipo agidfimaf a

. fragment of A~; can.he pr t ed a,virus \ eld a. of . an
i mrunogeni ¢ AHEFERIeE %8??.”? _ﬁﬁ’& F%‘fch %?ﬂdf?ﬁncg%gégf%gﬁ%ﬁgvlgﬁﬂgﬁg eni c peptide
i s i ncor por adredeli kiceman e annBuchpepidesmnbe mhde deeording tosnathodh kowairin toe :
Optional ly, t nucl ei ¢ i d s kncar .0..S 4Rk, t hat the
i munogeni ¢ i3 g;gc“fmsf BXpre s?é%flhgggé&gisg?gsggg&nf t)&tb(t';ls% 50@, gysga’a f usi on
protein w t hGlamieoartdeWosg) Hiechem Biaphs. Reso Commy 13251331135, t1P%Ms Abtdditiane protei n
of a bacterig. at ' igde | j el Viruses or bacteria used
in. such rretha(r)'éss‘é o@f%‘gﬁgaﬁg%%gﬁ%g%ﬁklwfgy%% attenuated. Suitable viruses
i ncl ude adenovi r SgpucleB\ij 2 Wawpsewssogiated proteinsha meserpblay analigoppeteinandipd ot her
al pha vi puseg | b bleSyn4f i Gde FA3RRM Qe el B3RS)
vacci ni aﬁgnda%%a\ﬁé%g%%%%%hggg}fne tlkg&i)nr%mlj@(e)&egalenonel | a ar?d Shi gel | a.
Fusi on of ancisymmimingemied N s e acompmunipfemylahpligyesniAdsheimers | y sui t abl e.
Ther apeutic nt I | ic ; @%’5 edhe ds that do not
necessarily ‘%%\%sg' chrgrgie{f%]ég%?a%ﬁ%é -gg?gos;equésnﬁgfgg%pl arity with A-i
but never t heinesmobgically-tasedrticatients of tb¢ prasent iayrptipm asdetailad Below.| ar i nmune
response. For examlg is@@éciflﬁ‘\%ﬂdﬂﬁﬁnﬁaﬂgﬂf&B&!t@&dfﬁ%k%ﬂgadﬁh@iiaﬁéﬁ&d sheet s
rrrty. tr-1.

can be screened for surta |otTyp| c antibodi es agai nst
monocl onad 2Bfutationstal pesition 87 (0-gAAisp BAsE AR Tar) o) the petriersiudt ipafim@gs can al so

be used. Suc I, 0§, | LT qr B e an i mmne
response to ??%(r{é‘ges%%ég%b g‘lqbi%sﬁ%uno ouﬁ/dqﬁlggﬁmg??‘ .Bl acgﬁgv\kgflflaatsSci,ent ific
Publ i cat i onsperf@as of Dhitthr Japahese origin. Ip.aﬂﬁgg_qnndlmjéﬁ%@mlﬁmm@ frem gglsalinpept i des
shoul d i nduce an i nmunogeni ¢ response agai nst one or 5 nore of the
preferred segnments of A(3 |listed above (e.g.) 1-10, 1-7, 1-3, and 3-7).
Preferably) such agents induce an inmundgeni c response that is specifically
directed to




one of these segnents without being directed to other segnents of A-3.
Random | i brari es of peptides or other conpounds can al so be screened for
suitability. Conbinatorial |ibraries can be produced for many types of
conpounds that 10 can be synthesized in a step-by-step fashion. Such
conmpounds i nclude pol ypeptides) beta-turn mnetics, polysaccharides)
‘phosphol i pi dsagrients (mm)susupmmnagIoémllmﬂsf)ld$lt7éf2éﬁ@k%ﬁmwmrpounds

het erocyclic.co n d gl ycines
and ol i gocar nth ddarf%(ricg‘)gmé&ghﬁ%ogﬁ) 8% ?Ig%nﬂ%gg{ﬁfégﬁ%‘%ﬁ&}% i tugunds can be
const ruct ed dmynemkt@smpdmbbramnmmaﬂlylwhmhmwse(sEabspphmﬂmwom@;’cr| bed 15 in

éf4; )(Sgg)él ) g%‘% gB‘m ?geﬁg)&@fwg%% éig%ﬂﬁ?l?%%gm &Dlémgvgfu%ﬁm(, each of

“whi ch is §ncGeneos):dd3By243ef®bence for all purposes). Peptide libraries can
al so be generated by e I 91
/18980. Conbi natori al BFL%%"?A{? g%%'?ﬁ[:@%?ﬁ%%ngp un gﬂa?%.g{;}lﬁﬁl t| A[f;%?) screened
for suitabi | ndym@dnt bb;stadeﬂdﬁmshalﬂgfomébmlse@éﬂeti\lcychambﬂm hersditasy | bodi es or
| ynphocyt es [ T)akin Lre@ifdd, Oi dogeni c
pepti des suc(éu S T%rfigxlﬂ—mr] ﬁ%ﬁ %lmr#‘l&&spgéf(:dﬁgg?@} @gﬁnglerepe ormed with
any pol ycl onahyl&émathmmahdjmt Sewsldepasity o ehpracisTigticd! @ hereditarysersd
any!l oi dogeni ¢ be screens. are
hon ur ¢ por SR bl Bl EicanirdTRONARES LR RS %%ﬁ°‘?‘$§ct Ve
| ynphocyt es Inmmedmme.tl*ﬁ&ra\%{ﬂé BrageisperlPR5: @émOPd?éa’ FwradlBadrEt nultiple
di lutions of I Bve bOAlshdAVE hkgen

%o?_ln cQ"?:QnQ{?s \Ll?ﬁgeefegrapﬁn)g&a a.ﬁ)éx d}aﬁfg (ELI e s

precoat ed wi st an A can_ be Ferformad to
test for reamlylvlé ﬁanhcwem@saﬂ@ mutant fornefsuratin ¢ HforHestiop®ith bt ed f or

prophylacti c,ang, ghsgame%bzcmfeﬁlcq@ﬁmﬂogmmgmm to9gyrel s predi sposed to
an anyI0|dogen|c I sease, as_ described in th a %s Such ani pal s

i ncl ude, $or exarfsraip fomisf prPnislissase Ats ngw£ensi EPleadSEOUIELE F hed by -
Games et al . yp RUBHAST cadedl wmcﬁevcﬁqamdi@yahﬁgﬁm@wpr&mdmhy tifdcibdsan of APP

such as descrlbed b Cbnlo ue e Q12,4 and ao, et al-. '
Sci ence 274, nwe(@e’éw)m et g éﬁﬁ”c&r“ﬁéﬁ”c%ﬂ'" AE{!’?’B‘&’ “%é"taf" ““@kﬁ' dsci . USA 30
94, 13287- 13293rdeAsd John Wikiyling Sbe N& Q’bﬂ@w%} Ialsuch pRowdisorllias, lpatiettsed.  Sci .

USA 94, 13287 13292 1997 hel t, .et. a ur 19 1997)) .
The same scr 8¥fioRg'24 a%ﬂ?"q %{r?g?émﬁlég@rg’ﬁ ofPR 8?““6&’5’3? gﬁm ggﬁﬁt‘ﬁs‘ such as

i zagnment gpof pr‘édtbmmﬁﬂ &iuﬁg&sﬁﬁmﬂ@ﬂ’s’aﬂsb tebeng to 35 4Sti, differsifrood thdncngxa]A( 3,

d bed b ' hat
et e B BT SRR ubh s B B a1
al so be eff eetttadson, abppﬁﬁuantsungiaryrlgioadsstn@sembm sygthpdisendehigherosi ti on in

anyl oi d di sease Such c s rils or
associ at ed V\ﬂ%ﬁte‘f 5% cf’%t’rg WBF‘?%F E’ﬂ%‘aﬂaﬁgf ol rs]taﬁ)hsh?cﬁfgpﬁ f“%}hﬁg’% quth» % the caveat
t hat conpone I?dsﬁluhé'lhtCranﬂ'elﬂGI acibi diggase GOED)t Gmmwdmsbwcr syndowkat i vel y

non- spe0|f|c | o Pasi enefa e for use as
t her apeu t("égsd r’% |g’gt%%%9§5ﬁg) zaaé?lﬁlrg’?ﬁ gllogsc%gery o?rﬁ%ﬁie pr esent

i nvention t h@tphﬂWsWﬁthﬂgmmmcqmmendﬂmﬁyélmmﬁéﬂeé@ll@wﬁﬂ pl aque
coTponents i gté‘ek&f FiLlet 895, @mw&Ygatm&v@ﬁ@sf yessi on of anyloid-

di seases. Th| sect FovVI des background on sever al exenplary 15 anyloid
pl aque- associ at echmgkmph esefonmmsmbeﬁfn ligked tamgriomptatignat sedopd@d nst  any of
these nol ecul I r o i g I tic
conposi 1 ons "0 RaPAE i PERs Wk aMlidtoh & oBiF 1170 Mok SHBEM <t any
of the ot3er labmdfmbresultﬁ@rfnmn@f'ck&&tpmhtnsmdlésﬂ?ﬂil%ébﬁmw° provi des an
addi ti onal Iy- idtre pr esent

i nvention. Alr}é%1 %rgﬁlaﬁme & Wpaﬁégg?@%?hgﬁa?%\%g‘??’gﬁfﬁﬂég?g| ve

i muni zat i on hmgdceiemoctnmledmmmtmmtpbmu%oamdﬁm:enmqonast cdéasi2hand her ei n.
By way of ex cl.ei h turaIIy simlar to
apol i popr ot eﬁﬂgl‘ ‘)ﬁtbe%rs}u gotﬁﬁmﬁlé%%%@t os%lkh§ nb}u?tl cularly in the
vicinity of presynaptic termnals. There are at |east three forns of the
prptein, termed a) ~i and y synucl ein. 3% Recently, it has been shown that
a and ~i synuclein are involved in nucleation of anyloid deposits in
certain anyloid diseases, particularly Al zheiner's disease. (Cayton, D.F.,
et al., TINS 21(6): 249-255, 1998). Mre specifically) a fragment of the
NAC domai n of a and ~ synuclein (residues 61 -95) has been isolated from
anyloid plaques in Al zheiner's patients; in fact this fragment conprises
about 10% of the plaque that renains insoluble '




30 after solubilization wth sodi um dodecyl sulfate (SDS). (George) LM) et
al. Neurosci. News 1: 12-17, 199S). ~ Further, both the full length a
synucl ein and the NAC fragnent 31 t her eof have been reported to
accelerate the aggregation of ~i-anyloid peptide into insoluble atnyloid in
vitro. (Cayton, supra). Additional conmponents associated with anyloid

‘pl aques i ncl ude non- BRpilé SistetdPpapeidbss For exanpl e, perlecan and

perl ecan-derived , gl ycposam.nogl ycans are l.arge heparin sulLfate proteoglycans
that are present ABW%KE%PS% TafHEhY Stéﬁifl%fcﬁalp’lnﬁr&ffg%wﬁ 28R| kﬁreeix%@e’s di sease
and ot her CNSrifrd wilit $iipe tratstaain ¢T TR)SeSJorminival yufdidign grhkdrntisplead eldslyassoci at ed
wi t h di abetes,. .These, conpounds have .been. sho t o_enhance Lbril

f or mat i on. %@Hlﬁe%WQ?%Sthc’ﬁ%ﬁégﬁ ’ooéwgéﬁ&glr?&?%%tfm&fmperl ecan
have beers showmpiomaefitiriiat P4l deposithayclR@cdi infthe braiddAB), c@perh amylacea

gl ycosam nogl ycans, specifically, 10 dermatan sul fate, _
chondroi t i n-ﬁ%wmﬁt%;‘-%‘ﬁtffwg@dﬁmﬁ@?%P*aéf’@}deére comonly found in
~anyloid plaques of vafd@isd Anii&dsand have al so. been shown to enhance fibril
formation. Dextran sulfate al'so has this property. This enhancenent is °
significantly releebeepatiam efpmyleis is eqmmen ig the bupin, patticulprbein eldgr nogeni ¢
therapeut i cs, {4644 fle AR Fdhent Be Stinly i@ bR iﬁolﬁ:i@ pRAMHIpeLEAY cans)

i ncluding the specific glycosam'nogl ycans thensel ves) 15 form an additional
enbodi meHt  afeptidedibpisersaing i demntia o speqadip ondisreditasy)i Meeimeg's diseasw faar y
treatment. RoQAHCHERhObE Hhalic XMHERitt'S SiseadSgréilylex@edsABsQRswAtb 8¢ t her apeut i ¢
conposi tions containing such nolecules) is wthin the skill of the ordinary

pract i ti onerhereditimheFigrkpeptides fegmingshestferirsge pas Smiler P fivstdesmdshonse 20
Ther apeut i ¢ RgENEh Rfferdrd® o HAVRMr) imabERlzhdifttidisehsdADE I €agents, such as
anti bodi es, that specifical I$/, bind to fibril peptides or other conponents
of anyloid pl aqué;. . Ql‘éhs‘é‘ﬁctl tomeleidesih pe monocl onal or pol yclonal, and
have bingd ng speishidsicéhgissed 65, midrSa16aNs QAR fiviils Borhmenty ¥¥elopin anyl oi d |
di sease to be targeted. Therapeutic conpositions and treatnent regi nens nay
incl ude a armatiptuieesiving loegteamherepdilysismg peitamsaligiaitisng RGHEPEHORINEH t ope on a
particular fiby miodﬁ{on Ba?ﬁépkil@é idd iCRURGN e GCIAs PMMES)igQis, WHBSh drd1Cl ude

anti bodies directed to fwo or nore epitopes on the same conponent or

ant i bodi es diresseyoadll perleatrdicaliie Under nommal Fistuasapiepdtie Amenwusly shed ey ue.  For
exanpl e, in QXRGhibhREt5d SHobthAY fMdfed b tHE LHAGY. tFalire bNEled?in@6; ith ak fvent i on)
8% to 10% nonth gl d PDAPP &1 ce ﬁere gj ven, i ntraperi tone&l ;ti . p.)

i nj ecti oA oftc &we plampRired rer! EiRttonApads e d5posHisR SLihe Kidney A9t PRSI Nt | bodi es

pr egv(lr edl ag%pﬁﬁx&d@Qﬁ@llf.éeﬁ-rﬁﬁki&@@ﬁﬁ't&fjoiﬂcsﬁ WRAiRE btﬂ&,ﬁbﬁ_[prSﬁinis,D{EBBMaS detai | ed
in Exanpl e erein. In these experinents, cjrculafi ant i body
concentrat i oﬁgle?/\)é"r‘é"l&&?ﬁ'@@rpéﬁFmé?hH‘fﬁg‘B%’Feélrﬁ%j“éﬁ’l?b&aka%@'?%"é‘f’Vgn as 32
needed to maintaigh a BorreHé-aérived Aayldideedy concentration of greater than

1: 1000 with respect to the specific antigen.to whi t he 'antibqdy was
made. Reducti ons 5PCHiBt %’E“ﬁ&ﬁ'@‘&%’i?’%& g"’Bﬂ?Mﬂ&%Wﬁ*@ﬂf@Bﬁ%ont rol, in
the cortex, HbmPACRISy ARtbreMiriial dobinthomhdhededied aylofd phaauéshihely - t r eat ed

m ce; highesy, reductions re exhibit in mce treated wt ol ycl onal
ant i bodi es i%brtlﬁ%‘uéé“%‘taﬁ'd?‘ up Pﬁ%'%%@%%&ﬁ“ﬁéﬁ%gﬁ%{w %"8&8’& in support’
of the i nvengdrdivomadf e Birald), ikt Siylviid polypeptide/(afnidirg opdueringlindnostpatiensed t o t est
clearing of a nt i gai.nst ,a f.ragnent. of in,refarred to as NAC
Synucl ei n ha‘gmbggﬁ I@ﬁ%& @db%"aéﬂatﬁ'ﬁﬁ/gﬁgccﬁeandﬁﬁgalg%g%%%%fng%oé%s% otein. An
antibody to S¥Gensesand sthicagdsed thase groteindareivell knosswietheantpl e 10 cont ai ni ng

anyl oi d aques and mcraglial ,cell.s. Rabbit serumwas used as a control.

i | ngMisd e

Subsequernt nonit ?f“ét >dreduction in the nunber and size -of
pl aques i ndi cat i Viheretreal varitty nfjothetformis bfamfloit Hiscaanthataochorm#liyomnifbst s dat a,

it is appar e[},tca&z?-@ &epé"sELYLP Jxrgylgtli.aﬁugeenellﬁatgesgaxigagti:s%}cep%%ﬁ'%c result of the

20



Al zhei mer' s di sease, and other anyloid diseases can be greatly di m ni shed
by 15 adm nistration of inmune reagents directed agai nst epitopes of Ap
pepti de or against the NAC fragnent of synuclein, which are effective to
seduce anyloid plaque load. It is further understood that a wide variety of
anti bodi es can be used in such conpositions. Antibodies that bind

‘'speci ficall Wocéﬁeéﬂ?@du%%raﬁ%i ﬁ@k Jf‘éﬁtEEdEfsm%TkpeWﬁE BestprdlRstsBa tO the
di ssociated formare suitable for use in the invention) as_are antibodies

that bi nd 2cprsqa@@wfmrt%ﬂalp9mp@mttﬁ§wdﬂ§§etﬁhaioela) foofibrl denositon. Bxamalenef to t he
aggr egat ed fs%lﬁ‘idxo?aﬂﬂ@deﬁddih’bﬁﬁisﬁd@ﬁﬁdhﬁ?ﬂ% Riid) SuthRo R 13 S ReRLed and

di ssoci ated forns. Sone such antibodi es bi nd to a naturally occurring short
form of Ap (3myoid, and fuswy-reddfedpmyloid. wi t hout binding to a naturally occurring
long formof A~i (i.e., A42 and A(343). Sone antibodies bind to a long form
wi t hout binding to a shaort form_ Sone antibodies bind to A~i w thout
binding 25 t® fuIPPmFEFFg‘E“PFlQﬁ‘?PQﬂtHni)recursor protein. Sone antibodies bind

to A(i with a bindipg datdvesy df the Pl ﬁfveﬁmrmmoeon%btabnstcgpaataw&nciz&@) 10")
10") 109) or 10' M'. Polyclonal sera typically contain mxed populations

of anti bodi €¥ PRVIfIRERS iIEuBessERonRte dipftedipsertalt eampoRsRts of amylel Pémuesﬁre

Monocl onal  adpfetirRdb B8at bY el chtQiedel SiaRa diafy il diSdAes WIA Plirficufy, abdddding@n be a
conformational , or noncot.ifongati.onal _epitope. Some, nonocl gnal 30 anti bodi es

bind to h &BF FptioRPrKided heeh dijsrosyit ‘28° BeVeRt mrogrsision of gRekqrte the N ¢ er ni nal

residue of negtdptodls of\add/BE8aEGEahABId PlaquéBuiedn iRfiReddenmidani whkdnes bind to
an epitope with reS|ugabes 1-10 of :A~i, . There are al sp nonocl opal anti bodi es

that bind to™HEeimHRREY PR ?:”I?““'af“é@‘i‘ dReset propgespendigs angEmyloidpnocl onal

anti bodi es binfglink eeagent, @spddhﬁ)rﬁﬂcr’éd folthd fREierl UEhis lsecﬁdi_n &h‘scnﬁed excxﬁﬂﬁ@ afiwnocl onal
.anti bodi es bin H%Fi 8‘P w thin am no .aci t %5 15- 20,
25-30, 10- 20°™H9¢ a%ﬂaﬁl PIppRc5 8 B’F Ae ‘”fs?aéiiﬁ'iﬂ%‘t“?%“&ﬁ'&“t REFEBSuL i ¢

ef fi cacy1df pladuebodipesideaexemplatyadatacstiowiag thy efflae tréatams geing suchni mal nodel
procedur es descrl ed in th I More generally, fromthe teachings
provi ded her®l Wf’sﬁg)?né(?f’awlShé’raga%ng%es| gn, produce and test antibodies
directed to f| br iGengralyt, eitivanydeid peeptsiofl the irviesticaatecmomposcd of spedifieplaquay | oi d

G oeas?, oosBlgtich IS OFERE SR TR B0 LBy

I es”agal nst ot her anyloid
conponent s. Hrotei, paptifre prifragivalthastabras descrieedan the previouticetnnlanhexemplifiddasi ¢

ant 1 ody ot HALHT SlorhbralyS eRGMA: LR UL B prt AT oribbiin] £ 5. Each

tetramer 1s conposed Ol pairs o ept | hal ns) each
pair having mﬁ'e:emrgmnerfsa%a@s%tm,mmmw thehmowbout 50- 70

kDa). The l%a%m@uérﬁ;gmm&eﬁ%hum Wt RGNS thdtonpsiRat ikelfaid abl e
regi on of about 100 toO 10 noreé am no acids primarily responsible for

anti gen r ecofiFRF BFeofy ﬂ@%&%%@ﬁ%&?%%ﬁ% indpcenVAr TPETHCYef i nes a
const ant r egwiikladibbdig/th the cérﬁﬁdherﬂ,sdsb&cﬁ ak adtibeditatTodelld HnGkd ecifidailght chai ns

are clasgjfi ed as t her ppa or Heavy chaips are classified as
ey ) cReBaS b e FviSR BRePieah Aag M SHEPoTIE B RESREt y pe. a5
2g IgG) {%M c&%xgc:;xﬁ@e&igﬁkelcﬁ@g ﬁ’bx?%@ﬁﬁﬁebr‘ﬁ@'cb’mponﬂtﬁ hih@t i4, fehtthaad heavy ’f
chai ns e variable and constan i ons ar Qi ne re |on o
about 12 or FPAEPANCHE (R 2gBFRFER IYWW“PEQ“S é‘i’l‘ﬁ?‘?f"&l"‘é%mi’%ﬁtt?&?' ng¥a "D
regi OnI of a?wastoflzﬁaxm Seraﬂimayl&dlmmm (SS&Q igesieniatidgyplashg ngac;pmeih dat

| nmunol ogy (Paul n Press 89

(i ncor por at eti PR ““r‘é\l’gpéﬁ‘écéa‘?%‘?‘gg ‘é‘ﬁit:ﬁp%% f’BsrdfﬁnP’mbq)ﬂ‘B ?"“E%““fhe

vari abI 30 egécdipasitidns arQeférhigi tiitdeed wythiskeainporeal. r f or m t he anti body

Induction of an immune response can be active, as when an immunogen is

®

administered to induce antibodies or T-cells reactive with the component in a patient, or

passive, as when an antibody is administered that itself binds to the amyloid component in
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bi nding site. Thus) an intact antibody has two binding sites. Except in

bi functional or bispccific antibodies, the two binding sites are the sane.
The chains all exhibit the same general structure of relatively conserved
framework regions (FR) joined by three hypervariable regions, also called
conplenentarity determ ning regions or CDRs. The 30 CDRs fromthe two

‘chains of eagdpRal EanS1R) A8 Gortidubig of FrodRMIK ih@GhtBPonst B@iMst Ng bi ndi ng
to a specific epi topen?pF%'i{)rﬁﬂ:H terr atul ngl0 I{o C?Mt%erm nal , 9%(o)th ?ﬂsht and heavy

chai ns conprayioid plaiiesiafsssrediy thesseionspriow. cDR2,  FR3) CDR3 and FR4. The

assignnent of anppEmahtkal éoﬁ:p@ﬁﬁ&hs@?!ﬁ@?fésdn%m'v&n%ﬁﬁﬁ&@k’a\mﬁ@ ivdddlioh he
definitions of Kabat, Sequences 34 Proteins of | nmno) ogi cal Interest

(Nati onal TristiFRpnagsenisRemis), ametfesiveraoynt of pryadiavantagd/er #RXCIPgBY ) | or Chot hi a
& Lesk, .4 . }'Mgllmacgftl@illy e &y ArlnsBal Jv%&?lmd &oRteRis@reShelBdnown Nahd e
342:878-883 (1989). b’ Production of Non-human Anti bodi es The production of
non- human mééqedpﬁanb%mmstfdieeglntéeéecﬂowﬁéwrﬁ@l°‘~gm nea pig) rabbit or rat,
can be acconplished by) for exanple, inmunizing the animal with a pl aque
conponent) such as A~i .or other fibril conponents. A |onger polypeptide
conprising A~ or 1%‘HUI}°ﬁH‘ﬁHI6@@n‘r&9“‘FK%ﬁWEHPme°%SP°“6? anti-idiotypic

anti bodies to ana_antlmidﬂbrn@o &ltﬁﬁa al so be used. See e.g., Harlow & Lane,

Anti bodies, A Laborator n CSHP 0 198 cor at ed by
referencH for alPPHerFs ‘e%‘f 55 o %Ef&‘%‘daﬁ’i“‘laﬁ’ﬁf{?r‘fgﬁéh“ 8‘52%‘5\(98? ®froma

nat ur al | iSO;eréﬁvedtﬁbn%mmdiﬁbﬁlyﬂ?dghﬁﬁld/& rdntibyedraboe it gamarmnfn@h R&d on. | |
Optionally e i en, can be -admni s ysed or .0t her wi.se_conpl exe
with a carri "t‘“ﬁ?’é éqosglgngb@@ﬁag@aorgg} %ﬂ%’“ygﬂb‘i BT Fpsistg APl ogen can
be adm ni st efitgits, which) uﬁﬂnﬁﬁijcldb’raﬁﬁsedtﬁeﬁﬁﬁcﬂénshyﬁﬁﬂ pedteindirpwAides. can be used as,
descri bed be| o ete Freund' s owed by .inco ete

adj uvant | s AR LS T e, Suad a2 b rsarpl et e
gui nea pixys ageme fdrjpiuciag bzyazmwdldﬁd)mmmlﬂresgomel ycl onal antibodies. Mce are
typically used f Ki n r creened
for specific bin i“brl\m mg? sm}mg&zch epla%ya)x?ﬂgnﬁﬁggm sgggmg?hea%cgr% “furt her
screened - foroflyammsaxgylolddac@mdnﬁqcerdmgmhthﬁaﬂpmomtm@gemvcnm exanple, in
t he case of @m g‘?cg%rp onpl i shed by
determ ni ng |ndsqﬁ g‘éﬁ’?‘éf" jg/&pt(’)lcg{&é g%?%‘%%n ﬁettgll(&gn mut ant s of
an A~i. pept mmpmntcbndémémmmﬁcn@cmmméibet Prewmmnpeml@s inglydingthomplegs ant i body.

Bi ndi ng n g @;gg The

smal | estﬁ?ra %%?&ﬁﬁégﬂofvérg&p%%l ngllcr?g?{mg 5t 0 tﬁe ti bo'ggkragl g’&nes t he

epi tope of t®¥agnti body. Alternatively) epitope specificity can be

determ ned by a ﬁ?%f“@xaﬂ&e@@@%o%M@%l&x@ﬁ&tx&éoﬁﬂﬂ Lehetense antibody
conpete for bindin t he" conponent. - Ference ant i bodi-es
conpet e, t heltptenhb§ofidSlenner &VangnBiogsm: Bisphys ResoCerapen 13Qf1#3kci ent |y

pr oxi nal tha(ﬁgdqb)nﬂaegptﬁéom%hmfm WL HRpRACH béngtnbiopg of the other.

c. Chineric and Humani zed Anti bodi es Chi neric and humani zed anti-bodi es have
t he sane2br chpmgteristic plaqugs efgilshsiresrs distasy AR isgarrraied hyrrirecpssing ofa lpasEe or ot her
nonhuman ant j Vi i de j I r traction of a
Chi et ¢ or TRERAPPER e kRKhE el SlakhiiARLR (et TRROR) (40 e
l'ight and he@$))chai n genes have been constructed, typically by genetic 35
. engineering) fromj SSREN Shg! \ fferent

speci es. For exa% g {E%@gﬁg{}flﬂé?ﬁ@ se nentsﬂoﬁngh'g’garregtetgéfroma nouse
monocl onal aprtsphmdyunmyxnbénqhmmademde mmaimlmamsd torttete(oZy godactrpmegehis such as
| gd and t chi n bri
_consi st| cfﬁet%’fpmsh gen wg‘ém{? ﬁi'ynit #t?%?ql? %ﬁ‘%é"q%%% dy and the
" Cor effect oas“EIDHBE’mch Odnibet !dzhmmfa-lhkepnﬂmb}ogyandarc cousidered to be an animal

model for Alzheimer’s disease (Games, et al., Nature 373: 523-7, 1995). As detailed in
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Humani zed anti bodi es have vari able region framework residues substantially
froma human anti body (terned an acceptor antibody) and conplenentarily
determ ning regions substantially froma nouse-anti body) (referred to as

t he donor i mmunoglobulin). See , Queen et al., Proc. Natl. Acad Sci. USA
86:10029- 10033 (1989) 10 and WD 90/07861, US 5,693,762) US 5,693,761 ) US
S, 585, 089, Y ExaBgl, m%namxmmaasmamr&p@%@n'éﬁepmdw@rmeabﬁms by reference

intheir entirety for all purposes). The constant reglion(s), Eﬁesent)
are al so suljSHinHES %{IaP%PtéPmé‘i‘i‘f P?@wabrnsﬁuadmﬁawErﬁﬁaﬁ@@%mmen e human

vari abl e dopRieRgeatk QesdbtalnbkinCiQRghed ARID mﬂz)amslalaaqhseéed/\fe%%uw amewor K
sequences exhibit a hi gh de sequence identit S the marine

vari abl e redfashofdbmigsats W?Qﬁ%mﬁdé‘ﬁ dﬁhﬁamlmwﬂégﬁa%ﬂ‘ B3mpataefivy and
light chainayaid &bt ro%%mnﬁéeqmamcres%fmﬁ%aea;am Hrileshd Trom the same
or different human antib X sequences. human anti body sequences can be
t he sequenc&ignificars Brinramya) b‘Eé@raF Fhﬁgagh (ﬁ%ﬁnﬂaﬁh%ééf%%r\vwmoreons ensus
sequences OfghE\REdin thHHIEHD Ogoeﬁ-eﬁgcﬁng@m@&hﬁte@éngmﬁc\Ms%2653

Certain am no acids fromthe human vari abl e region franework residues
are sel ect edntitody SiglsesingPdall Geaterdhanr :10ARISS greatesithand/ 10900 F8GCe on CDR
conf or mat i OR,ARGAPT GBI [ i fhaddifellnPOSSI bl e

i nfluences i g E go_ﬁﬂﬁ%@@%ﬁ‘?ﬁgk’?on o#’m{ §sts %asgté}ré%lbgtl cts]mgf t he am no
aci ds athparlftVFbafmlb*P@@@Emm@s,ﬂ amdll;mpnpfbbﬂo@b%temv%mt@nm@qurme ef fects of.
SubSt i t ut | Ol o gHL ARERAR S nOligBlahd Slflofle rIR% BT TafPIE 0 TERANP! €) when
an ami no aci ers between marin var| I'e regl on resi due
and a sel ecswdiehdsmomstyatadithdy ingecrigywitinth spenifiadibkl foesnglpeptidd AR pioviden f r anewor k
am no acid sthchng%%atJ osgmaﬁgé%tlutdeq b(y£ t he equival ent framework am no
acid from t RE MOUSE ant ol reasonabl y expected that the am no
acid: (1) noncovSérmnWmlcbdlHﬁbﬂ:nﬁ(ﬁt\i’gmdnculemtgya,m@@ly(c@rotbmtl&djsacent to a CDR
reglon 3) t h a CDR .0 i S.w thin about 6 A
of 5 CoS, b gt B D SS BfdsSa Md R AL R o ey 22PLL © A
and| dat es fﬁtbnl Sghding ffibtils oficesabel mﬂeﬂmquaumnhéxmmakc adys pagt ofithieds t hat

are unusual rry%%g&gg g2 no-aci ds
can be substﬁltrt%J‘Dl@(jay\llaj nl ac&gw# uﬁ]&t Eehqu“lﬁ\s}gfegérz@mf)g%g on of the

mouse donor smntﬁcwasruramter&tgﬁﬁ?lﬁblmwm90®nhut§@§pt¢eaﬂsp@mccnb}eempu cal human
| mmunogl 0bulidise, A8 A6kacGAR HeboEPcd Bt BB ebtdbleflog @R EPL O Puman

framework amno a that are unusua gl obulin at that
positior?0. The vﬁmbatﬁxemmm#&ﬁlpémmkb Th flerhanstmaté dasel dépandenesef thoul i ns

. usually shoyafnd %§Eﬂ'e%5o4’@?ﬂ§8§b%§ ‘gﬁ&&‘i&ﬁ belvefh N%&Q a%(ﬁhb&‘%'n? Eh?g' on

framewor kK sequence or cons sequences. i bodi es
Human ant i boflages Iaiesemste, fean saruen tpcrwf ahtieA byeptideantibalies imfeased slithitlgue s

described bl gt PAIRAIRN AL POLLET AR SEhSLEL.RY shrPet 1 11 ve bi ndi ng

experinments, Orf otherw Itopé specificity as a
particul ar mgwpm.mntmla@ ﬁmelaxsffotlwenm-svnmmgrh reddoffiescri bed

in Exa e Xl an aI ned for a particul ar
epi topre@spem'frl Li?%'ef)yosﬁs t3b&)ﬁ‘%la?rcé"'g arr%‘bnr?eoltoesqéi«é%?as t he i munogen,
and/or by scr eenAd:gumatexbcrdmns1mg.mpor3bftheprcdehnntmmnanédasla-ibedmon mut ant s of
Al (1) r IExampl'vﬁ]i hOd QF%APP model mice were treated with Ap42 commencing at a time

-'m

point (about 11 months of age) after amyloici plaques were already present in their brains.
In these studies, the arﬁmals were immunized with Ap42 or saline, and were sacrificed for
30 amyloid burden testmg at age 15or18 months As 1llustrated in FIG. 7, at 18 months of
age, AP42-treated mice exhibited 2 sxgmﬁcantly lowcr mean amyloid plaque burden
(plague burden, 0.01%) than exthcr PBS treated 18-month old controls {(plaque burden,
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The basi c approach and an exenplary cell fusion partner, SPAZ-4) for 20 use
in this approach have been descri bed by Cestberg et al., Hybridona
2:361-367 (1983); Qestberg) U.S. Patent No. 4,634,664; and Engleman et al.)
US Patent 4,634,666 (each of which is incorporated by reference in its
entirety for all purposes}. The anti body producing cell |ines-obtained by
this method ar)cel2meshtit witeiredinihac@ESes)) wieye diqre Haﬂerendﬁtkufedbyn t hree

cells-two human and one .nouse. use ine 25 is fused
with a human™B2f ‘5’ca§7td§m"jlfcsﬁh%gfa§?ph gﬁnﬁﬁn gn I Body<pr %gsu%m %Str%eeﬁbgener c
hybrid cell ,eﬁmh ofithe trbrem&PAdthddCeflthe drésmre ude&mnuﬂne:dudm;g @sshg)rﬂacgpp supra. The
xenogenei c c is.then .fu |ze nphocyte to

obtai n an an? B?Wg?%ﬁ?g%ﬁmgﬁsgﬁé’f%ﬁqcrqm nﬁjsrei‘lsgnﬁls%l "r’r%“\?% been found to
produce afti body Amorémgtmhisys;tehmfﬂmnnhenmwthhybmndms areaiddvedifiom hunman

cells. 30 Th tes |ned from he. bl spl een,
| ynph nodes g‘? l%%csnoér?mgwsy% "goﬁlaqrue an? %’5 ogéararsr%

speci fi c ant ofjstereft. , Alematipdly, opsh ager&s aﬂemwgexdqallysumlsrqm@ﬂoabhe to: use t hat
antigen or epitope thereof for immniz L N4 n be either in.
vivo or in vraf'?‘ op‘ or mducean\}mmune i onset%m%)s I aBl‘c‘v;}ﬁ"ltfs?e a?lg typically

i sol at ed f r ocomzpohemeTeblesthand 2pmvndmt)tarr%as of such filri) peptides dndipetdins, thar ger

pol ypepti t @mr body to an
ant i body 1? g\% gnzr;rﬂsqu éqben? Y0 éwg‘a;%ekf’?‘gﬁ a?% i sol ?ﬂ@cfg‘% Wm t aeédlsarre

pati ent  who kesoudingitometbods lmwrbmtmm $ estrefergukearitedbeldy anhiarSapion B2der in vitro

of 714 day stk BARRHAERNALE KRR oA 3R Bl 3 52%*5?%“5& pert e
suppl enment edﬁmltphptm@%mmmams prthenexemplaey ﬁhmhmwn@e@t-ﬁnr dbheless) are fused
to a xenogeneic h%*aé xrgacG&'h:an§ Hﬁﬁ' a@%ré&%vé\dax Wilda c{f@g\@s drah Qxﬂﬁ%rd EAC/)\;

exanple, the cells are treated 0% pol yet hy ene gl ycol,

140d- 400035  atisepsrismadey besedjprealinical) angligr bigpsy detemninagions, the siclied ma%mre
separated frem rsehﬁlcfwgcmsswr%o,aﬁuiumgpag%ﬂdxdldepm.apmrde@.ﬁI ve for the
desired hybri dsb& AID. O ones secreting antibodi es having the

" required bi n8gcAghat ‘@5%’6@ PE‘PW respense digssigdite ba fiprllan BPRges Ag PRIFPSt 1 i oma

cul ture medi um f ogy WdyefeRinlpld, ¥s deferidedisholv€) tlﬁs”thcr?&utﬁ: algérd €8 i trdakify €Of .
Triomas produci ng hurman anti bodi es havi ng_ the sired specrfrcrty are

subcl oned by Alzheimer siigsasepr giher amydold fiscasssichyerteaized Ry ARAPHL SeRpsttiPgcdtn cul ture
15 nedi uBy TPEady'dr HeRathRl) oécmﬁg fot amsgepaa@aﬁmﬂmmﬁyﬁehmh fohs ability

to bind A-i or a fragnment” thereof. Al though triomas are genetically stable

they do not firod®d® AdARiAfddi A20r AB&Dy The W“qnWé’fgldeé%@idéhPm evel s can
be. incr easedré?a)ﬁoﬁ!h%% J&Rxgé(r SERR%m if @0t B o dvéiﬁ&xolvﬂ‘ixﬂh@&%e nor e

expressi on vectors sformng the vector into standard 20 nammali an,
bacterial or Hpdastal cBINS 210r kﬁéslﬁsét%éﬂ))dl’ngmlwéﬁﬁ%b@ thesequeRetdbwn in-the art.

2) T |so b
(2) Transgenic 'C\)'grrbﬁh nma“@rmé g:mzexnggaaszr -GRRArR5u-V4RlRSs-Oh-CAlL Al SO be

produced fromn trans eni havil Ilgﬁ:trans genes encodr ng at

| east a $8gni¥akPhsfPhedda- ﬁlklmn -Glyrfermsgtlosdily-AlalscliesGlydey¥istMal-Gire

endogenous | 2ablido Pfneugh transgenic mammals is functionally
i nacti vat ed. er ag ngsggz rrentqgf t he human i nmunogl obulin |ocus -

i ncl udes unr ear r aWédA&@cfuéﬁ@é%dlﬂ’Pr frame 0.4 2ycthe orpipsioncafaila Aé%ﬂia@-wibmas Bot h
i nactivati onnofvafand(ég11 ﬁ\ﬁnmrmq (;_Eéﬁgr E ‘?g’gﬁ%aﬂ 3|‘{]¢§ ﬂ{;’rﬁ beypf

exogenous | m’runog'ic%p genes can C
the presence of a threonine residue at the C-terminus. Accordmg toa prefcrred

30 embodiment of the invention, therapeutic agents will induce an immune response against
all or a portion of the fibril component of the disease of interest. For example, a

preferred Af immunogenic composition is an agent that induces an antibody specific to
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30 reconbi nation) or by introduction of YAC chronosones. The transgenic
mammal s resulting fromthis process are capable of functionally rearranging
t he i munogl obul i n conponent sequences, and expressing a repertoire of

anti bodi es of various isotypes 38 encoded by human i munogl obul i n genes,
wi t hout expressing endogenous i nmunogl obulin genes. The production and
properties oOfthsFBMRlefmil@WfAG. SIS oRpoReInHaeheateuntigs Gl ib@shid Rotdet ai |- by)
e.g., Lonberg et al., W93/12227 (1993); US 5,877,397, US S, 874,299, US

5, 814, 318) UTesgnipghemerursoepmteny frAPPotherghy rendsging § 1955 liksly t9 prpduces 2s U
5,625, 126, UguseinpfRit925, US 5, 545,806) Nature 148) 1547-1553 (1994), Nature
Bi ot echnol ogy 14, 826 (1996)) Kucherl apati, WO 91/10741 é1991) (each of

whi ch is i ncor por BY Bay effusthsr eragmicelt isiappreciatedihptnationts afflicted with dispaseses) .
Transgeni g mcﬁﬁac@arﬁe@@r&xe GpbRMidrVor AW AN, BorleRartgld, Sert0dM: Shic Matnllma?m?
~anti bodi es are -obtai ned by i munizing a trausgeni ¢ nonhuman manmal, such as
descri bed by diseipergragic lp@bqaréwtwafmcrotgﬂmf@enomaw@ng;xantaﬁop&m JAHment

thereof . MONQEdARAahal ERBE BSedith A BRAUEE lélb!wngkﬁe&alt&ﬂﬁigﬂﬂnt%f?&lnhs from
such mammal s to suitable nmyeloma cell I'ines usjng conventi onal

Kohl er M | st eiamylooh atsteiriAPoRR Ve rEXsBPIRE! 40 amylet difnsdsraiacludenb pis@ohe provi ded

in the form %t@@foqﬁm&mr?um& summmemdmma&danamjuvm&%ﬁwaﬁh&gent

Opti onal | )6 such pol ycl,on ant | bodi,.es can be concentrated bx g LI nity
purificath onaalsv%@gmndm“soesae?m’ RRRTIRG °a%hya§ﬁt%s.sci % AQULSHILS, affinity
r eagez\lto (3) dEga%G,QBeE;eﬁ'BlsﬁMrdHEI OﬁdﬁsDﬁlxz\éaFB’ E}hemc &@@blﬁﬂﬁﬁfe&tﬁﬁs SbH 'a: ni ng hugan
anti - antibodies is creen a i br om cel l's according
to the gener ‘fP“BMP‘?fE%‘ﬁmé ?’i"ﬁ’éﬂ”ﬁyd%ﬂ%‘%’sﬁﬁ ’%ﬁf“éﬂm" Py 81‘%’%‘%? 246: 1275- 1281
f) 1983) Fo(r]I ?Xtacmi)}eﬁtls am%&pretsbmdaééaswbn bﬁﬂ”ﬂjgfffﬁthediﬂﬂsmg;’uchwﬂbﬂg&nlc‘dal S _cgn
e obtained fro u n _i.muni zed wit r.a t pol ypepti des
cont ai ni ng ALYy™ P?P HELOR AT %ﬂt')}b'ggcan&r'f gﬁ’lﬁiﬁ%t %E%‘F‘icgnal ly) such
B cell's arse eltabngdnd haiycall pakéngnt. who is ul ti rratel y to recel ve anti body

treatment. Anti bodi tQ an epil eo e gnent of

interest, such asg‘ﬁ %d"%“ig’ ‘fnfﬁ”ﬁ%rﬁ ?ﬁ °r%%°f’° °ug‘f< .sggglﬁ%ences

encodi ng suclfrcarthe Hectnws@f)preaurbnrpmmrgscﬁmagrmgllds“) (P@pQSAhmm¢mmgdt and

anplified. T t I fel nt in
mp 18k 9LGY of gﬁ&&@%noﬁﬁ%gﬁt &G ggﬂ{&wn Eidfls s's%cf

conbi nation w p'nage ay
91/ 17271 and SHrwainfoaiy A @bnlabrccomsgmfmmms U@ng@pﬁséls)?rmemmmsgon us

5,858, 657 U%néccﬁra%ma cm'th?e Recfied, 2 BPfp b&?q%ﬁé es{zE@QJaorﬂfn yhich is

i ncorporated 30 erence in its entlret or all purposes In t hese -
met hods) | i bresthodswelf kysadeths e (densisks dd- ¢1f \Hw@ﬁnn%lﬁtmécanl% : 817864 f f er ent
anti bodi es ongbdjei r outer Surfaces. Antibodies are usual |y displayed as Fv |
or Fab fragrrents Phage di spl ayi ng_anti bodi es 39 th a desired
specificity are sBY®ayetfuper srampis fygmentsid E’h‘f?é#f’mt‘@%{ﬁew 158pt hish or

fragment thercggbin afl Br @n\@me%ﬁm (v[) domemrahaﬂem@mammgﬂemmsiw

ant i bodi es haV| ng th 3! gl?spem ]I d:ﬁg a sel 5 mari ne ant| body can
be produced. ! prisg fgyloid, ‘ISH?"? g\’ﬁ SFUFRefUR® heavy or

| i ght chain \paﬁxshaal @drae@h@ﬂ;cQEuI&ﬂa&y,S@}paDthmil fRtiont, itkdghasly, riskicised as a

starting material. I1f, for e I, ain.variable regjon is -
sel ect eg as tcﬁ‘gmg’cy&l’afﬂ?ynﬂ%ﬁaéﬁyng{" °é1°"b’ﬁé‘8‘§‘“ﬁ Al ’Eygﬂﬂ?t*}sdﬂléﬂ in which

nmenbers di Sp|oawlttd9&r8ﬁﬁecbmﬁﬂ§momhﬁm imenticalwik pre&gmﬁm(mcean llmfllhﬁ mari ne

starting material) and a di.ff anvy e;Fha}iln var | g‘ %1, The heavy

chai n vari abI"&PPEGP mt%ﬁ“’é“%‘b"? R‘@’&‘ PHAracT? 15?%?!‘%7 °?ﬁ"“? ar Pnged human

heavy chan \b@hdpalu{aexsrf@gje@wareﬁltmh&wnahdm sfghesparamngolepies foiredubé Ndi ng f or

the conponent o |nterest e%}etg ) at least 10a and preferably at |east 109
a

M~) is sel edesP vy chain variable region fromthis phage
then serves as a Vhridus hergditmt #iyldid difases arnish amedablego the treatinke inefhodg e

region’ (i 0. SHREREEL R RNt TR PRI B GgPSy. FPEraPYs 15 and

a dlfferent Ilght chain variable region. The light chain variable regions
are obtained froma library of rearrang®d human variable |ight chain

regi ons. Again) phage showi ng strong specific binding for anyl oid peptide
conponent are selected. These phage display the variable regi ons of

conpl etely human anti-anyl oid peptide anti bodies. These . anti bodies
usual | y have the sane or simlar epitope specificity as the marine starting
20 material .




e. Selection of Constant Region The heavy and |ight chain variable regions
of chineric, humani zed, or human anti bodies can be linked to at |east a
portion of a human constant region. The choice of constant regi on depends,
is part) whether antibody-dependent conpl enent 25 and/or cellul ar nedi ated
toxicity is desired. For exanple, isotopes Igd@ and IgG have conpl enent
activity anGaieR iR of ffiikal ARfloidPEmARopARY are e Gt d2ht 1bAPEMPRuEAN al so
affect passage of antibody into thé brain. Light chain constant regions can
be | anbda orfoTaEEHIranstyrstis G Rk 2 ¢4 kilgsaltanpseteis proguesd by dhedivaieeash cont ai ni ng two
light and twearh@aisyd Shadiflde arfifio 8@PHASL Wkﬁﬁ‘fﬂaﬂ?_@ﬁihgs_%fo&dsghﬁﬁsmgé) as Fab,
Fab' F(ab')2, and Fv, or as single 30 chain antibodies in which heavy and
light chain %ﬂ*ﬁt’é}&l“ﬁ‘a@s&ﬁﬂﬁé&%ﬁ% theinpagisulerpatindsics 2adierdemosrprhiqntgités si on of
Reconbi ngnt iARbipaethted $haf Gherap&tic 0BhpdekioR AR H1SAS camifosbd/dBerddthicbodi es are
typi cally produced by reconbi nant expression. Reconbi nant pol ynucl eoti de
constructs tBAYFEH FYRURGESSRAGE agAnEhmArehan ¢ fe@relr BIR.SudAs AcExtBsef abl y | i nked

to the codi Rgo sEHE GRS of AT TR AL Witddde IR, to prév§deiichdally useful
nat ural | y-associ at ed or  _heterol ogous pronoter regions. Preferably, the
expressi on CHFPEYIC CQBRFiPBes are eukaryotic pronoter systems in vectors

capabl e of transhgagoNIaentahink baisid ds%m@ﬂiﬁﬂdﬁﬁﬁeisﬁns"lﬁ%g?ﬁhﬂxﬁutaﬂ?ﬁ&e the
e NoS IS

vector hgs heen incaorporated jnto_the appraptiate host)

i ntai n2d R BEMOENR BRAUPERReR A, Ruieats FIR tht fimioE fetesdepralereitof ¢ he

nucl eoti de sHtjperisiefm] naufspathior eadlfftd Qicatidg Phé presentihvsnted, t he
crossreacti Ql%e antti bodi es. 10 These expressi g vectors argAtyRi cally
replicabl e i"FAPRECFEUPOSHIFART SHES W I EF 8 © &°§6?f&*§f95?“a PAM ntegral part
of the host dedribsdireinedr kb in@oapOnl y) expressi on vectors contain sel ection
markers, e.g.) appicillin-resis ce or hyqgronmyci nresi stance, to perm:t

det ection of thogg&a(l:ne yiaf {rcogﬁss tlcf?%}gﬂnmstdﬁxgﬁésmé'égﬁ W&S’a‘ﬁ'@ﬁ"ces. 15 E.
“coli is iBno tiprreduitoy miriatorsdis betpamytioid pleaurboy prosedd, mésultiog inclepasitiog of he DNA

For expr essiP-s R APUr R s PLF PR petdE MBS TR BRer AR fani e
vect or s havipagide xpthesenticicongiositians of the prsmie Rivermion BSrdegiribeddbovealli cat i on)
term nation .and the like . as desired. Typical pronoters include
3-phosphoglfg%rgpg§igg%§ﬁ§‘se and other glycolytic . . 20 enzynes. I|nducible

yeast pronoters Dthet fothalatimpnmfog trepting hasditprydomisef smylpidosis disaissed above,

dehydro a 1 - j t ose énd

gal ot oo iy SRLRSRL AUl AR R IR L ESBP L Bppclbue® | 020, Sasi n
nucl eot i de dJegimentiof haeditet sygterigrmploifos b whitans lysezyine arpteimiAdysd.ifer eof . Sce

W nnacker) F, :W,lﬁ : . nunber of
sui tabl e hosteg&(?gﬁ@:g?ﬁgcgm?a%gﬁ?aem%% uga}a{g]%ﬂ[iiléggh ?{1&?{;@?3 het elr}'%)ﬁggaolhdg proteins
have been d@fePRATHAITR of aveyleidesis manifest avtienad dis@somuant cysiatie € YA} fobus  COS
cell lines, yeRk@nio?h fotm e h&edilady RREraMGPRRy fepbrled lid RESNd. BXRIRRAI ON vectors

for these cells can_ include expression control sequences, such as an origin
of repli%at iCFein beresitapnderass pf prpndizeass feg- Grentalelt-lopobdisease(GRInol . Rev. 89: 49
( 1986)), amgheanShliyNledScHRinR&GaFRirditl (G3ER andfiaPRAmyial ASomS4E P&, I | bosome

bi nding sites, RNA splice sLt?s) gol, adenyl ation sites, and transcriptional
t enzti nat or cgmﬁﬁde@’.a%‘té‘?téﬁ" Qg 05 R FIBrFIR onthipprosidganbrowed B e pronoters
derived fronheepdReon iwmm@mmm%ﬁwmtm Mtiéh ofPIP plag@e Vi I US,

bovi ne papi | Iag@dvi ru ?&and the like. See Co et f’;ﬁs., J. In%uaﬂgl. 148: 1149
(1992). Alt &F5k ?Fé’t’@‘,th"al?ff"i%‘dﬁ‘ﬁfnﬁ?f’di ng sequences can be incorporated in.

trgnsgerm)s for iﬂﬁﬂiﬁ?ﬂh@ﬂh&ﬁc,iaﬂiyﬁid oglﬁmpame@;ystanicroamg,eia}aﬁ% ani mal and dir

Ssubsequent expr.ession i.n the of the transgeni¢ animl (e.g., according
to nethods &é“g’ﬁ’ﬁci‘gﬂh Fg:,ngjétg,a%%}emt ﬁ&@?f@ﬁ%ﬁ%@?w tachdepogigon 5

i ncor por at ecabye ;rrafemwm&aﬁebsamﬁhi&cﬁxggab GusCeptible Bidividukls cOdpdsitidhe transgenes

i ncl ude codi nlgsisequ nces for I%i%ht and/ or. he Véﬂgjq_gi ns i n operable |inkage
with a pronSPBISUDHYf oBR ALAE Prof ﬁ%‘ﬁ'ﬁ%ﬁ%‘fyﬂcgﬁ Pepirfyes coppesed & ych as

casein or beta |actogiobulin.
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10 The vectors containing the DNA segnents of interest can be transferred
into the host cell by well-known nethods, depending on the type of cellular
host. Fo.r exanple, calcium chloride transfection is commonly utilized for
prokaryotic cells) whereas cal ci um phosphate treatnent, el ectroporation,

| i pofection, biolistics or viral based transfection can be used for other

‘cel lul ar hoshSTR@eAdd R VLSS ark GreluleRily folhidlin heariBuguiRl riulIdeRy.| S | ncl ude

t he use of pol ybrene) protoplast fusion, |1posones) electroporation) and
mi croi nj ect | SRifEER TR elely pdivideippaiieveler symptozaps Blrillapral gerssitsf | on  of
transgeni ¢ gl blANRHBORS: CARE HTIALRE BEEATR] ob Bhunhih blch 26
oocytes, or can be incorporated into the genone of "enbryonic stemcells)
and the nucl @dividualsuphmiseiglobulinian ffqentedmpereot dompbaamgldceagbtpt es. 20 Once
expressed, api| ] e i1 i . ocedur es of
the art. . PnoPibiag et BASHRS Ble LR  grat B Dl R AR Sl O oM

el ectrophor egiventisnd t he |i ke {see generally, Scopes, Protein Purification

{ Spr.i nger - Ver| ag) 1384 ' : e i|' G . apeutic
agents for use inB){\%ey pr esee%lfxargrlg{cﬂbdlégtgiﬁs%&&hg@%% -ce?ﬁe@tataﬂg{)‘%i nd to a
pl aque conponemnhereditenyforms amylopbdisepstdhat e candidatep for tredfmend imethodsaf thee act i vat ed
.agai nst A~i pept| expressi hng. a-.hunmp E/I—jC'cI ) n a human p-2
m crogl obul i ﬁl'?'gg)‘=é¢1{e39 ?’érr‘n éhﬁxlch]o 5&'1}? lmgﬁeﬁl‘laﬁ qqn “f her é@ydcé%gperﬁrﬁ?‘g t(§orrpl ex is
farmed orl0t heec8@ing tonf &arm hefmodikipsic@lpktosatidialpsis. [Huaklpdtients\ndy petodateddy T-cel | s
contacted with the cell |ine beco speci fically activated again t he
pept e sieieF*ﬁ*e ) o t%?@éf}ﬁﬁ;ﬁ%ﬁgﬁ tf%}.*:’mn“s“‘é?ﬁf?‘e‘fﬁ i) (ﬁ%g'eg??fyesziz g an
cl ass irntriogetic hmpsi 3ec S & peesdrit in¥treiof cells. - 5.
Carri er Protel ns oms, agenls. .00 g4eh 00 A0 I NS E5pRRSE EaRL ai n the
appropriate epitope tor 1n i ng an’imune r esponse agal 11s Em%/ gi d
deposi ts but thercempasiioswéivhich arcigene®lly prastegistivi of thelparticilarendicrine¢rgon, a -
peptide i i j i t lp.elicit an
i mrune r elggg E@%&gswggﬁeﬁ%ﬁﬁgegrcgna?ﬁy%@%é@@%“éﬁﬁﬁsﬁ%{@ ﬁg? ﬁ%}*“e | i npet
henocyani n) (meduloy Fotinphnofithd thyraidp dsiet emylotdgiobpertidnfocoyrnginmost, t et anus-
toxoid) or ajhaxQifn QhBELs), Al HRASRHGreRAF RS BolabdGRiaPanflbiBliider i @) E
coli, chol erg,t or H orlga) 052 an att engact egg&{t ox?sr? éde%?l\?gﬁlleé&&cs;her
carriers i nclCqmeositiopairectegiat apdajd depasits Wichiform in horpgrticimima IMHC al | el es,
e.g., at |eagfherdR¥rdds a@éésmaﬁmprma@bfm BleScht invh@iBn. CYr kk#iple, ar € SONELi MES
e

known in the art as “universal T-cell epitopes."” Exanples of universal

Tcel | epiPopdesiermeark; geal dessribgaf aming asd Nefeaming! fragmeat of APolpPIPROISIKANTLKLAT

~ (SEQ I D NO : which fRAPRRhCHAMIWetia ot 3/, Dot Jathin, MOXYIRRWE7 1968); AA ( SEQ | D NO
2 ) 15 Malaria CS: T3 egltofpe EKKI AKVMEKASSYENY (SEQ D NO 3 ) Hepatitis

B surface anflCFBfRic £pspgyitions o IﬂH_H?FFII‘I‘_“T’FmPSE@WdE)“RéB”. 10}B1GBLIEABE, o c k. Pr ot ei n

65: hsp65, s~ dirsctddt@duchh rAmAddlaY @hiEss thedr@nicht ildelr. S ) bacille Cal nmette-CGuerin

QVHFQPLPPAVVKL ( | D NO ..6) Tetanus toxoid:; . 0-,~,, | KANSKFI G TEL

(SEQ ID NO 7) -20'PPdPmssRiRe dighessioq hasipausee mﬁkﬂﬁ‘%ﬁﬁﬁ@?ﬂ?ﬁﬁ%&‘éﬂﬁ °(SEQ | D NO

: 8 ) HI \Z5gph2A ad therajdutit APAMNAIM K687 ok prefv&iting vididdbfortlg of @ytid dissasel er s f or

stimilating gfgahancl ng-An, LITKNS L6088 bIELHIR  satually occurring or

mutant fibril peptide or protein that contains an epitope that induces a similar protective
or therapeutic immune response on administration to a hurnan. Immunogenic fragments
typically have a sequence of at least 3, 5, 6, 10 or 20 contiguous amino acids from a

30 natural peptide. Exemplary AP peptide immunogenic fragments include AB1-5, 1-6, 1-7,
1-10, 3-7,1-3, 1-4, 1-12, 13-28, 17-28, 1-28, 2535, 35-40 and 35-42. Fragments

lacking at least one, and sometimes at least 5 or 10 C-terminal amino acid presentin a
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cytokines such as IL-1) IL-1 a and /3 peptides, IL-2) yINF) 1L-10, Gw CSF,
and 25 chenoki nes, .such as MP 1 a and p and RAI VTES. | munogeni c agents
can also be linked to peptides that enhance transport ‘across tissues, as
described. in O Mahony) WO 97/17613 and WD 97/t7614. | munogeni c agents can
be linked to carriers by chem cal crosslinking. Techniques for |inking an

i mrunogen t onauraldfdeb@ting foahmtﬂh&ﬁmmﬁmm@ﬂ u9dd i ki thétllsds3Bod | Nkages usi ng
N-succi ni m dyl - 3- (2 ri -t hj o) i onate (SPDP) and succi ni m dyl
4(N- el ei mi déﬁ’@?lﬁ ?%‘EF@K CE&SPWQ%@ nd(qff‘-ﬂf*h@clﬁéqgtthede | acks
a sul fliydr yﬁ:sgxscmmo dcfs SrosaRe NQexﬁﬁ&YéMA@)/Fﬁgx%kd £ 8fe NiteRYiliRhRE
residue). These reagents create a disulfide |inkage between thensel ves and

pept i de cyst ¥ Aare prefeged ingpme metheds tAsialessineludarnllshi, srecies ariddngducedr ough the s

-am no ons a {akant eAndd; acids. A

variety of such disul s gbgrrlr}{gl%%%%%@ﬁ@%@@%&%?be?ﬁ | mun. Rev.

62). 185 ( 198B9sitiony, pliqn %Vflﬂlﬁaf F@ﬁ%watb'eagasmmfgonagém@gsmmlnemtmtmr rat her

than a 43 gb&@b%'sdcfxcﬁden&ﬂgﬁ/ mhﬁiﬁﬂbeﬁh&sgoﬁbhﬁlcﬁggﬁg mfcf3 ent S are
el m

comercially avail able and include reactive esters o ocaproic

aci d, 2- br on®RREqids caEIogrfications of IV exfo temrmingl@mine agids. Examples of tnmatural

4- (N-mal ei i SRR & Yok ARSKARE srkind BLBOX ARG Lhiod NRueRIPRXY! 07 ouPS

can be activated by combining themw th succi’ni m d

1- hydr ox V9 - 2bydroxyrsolineyt-¢adaxygluiemeate, Eﬁéﬂ,ﬁmraah)ﬂlysmqm%ugtyﬂymcpept i des can

al so be expr I al ogous

pepti des). e%ﬁ%é’éﬁ%@ﬂgﬁgﬁ 340,9@% L%gmﬁl%léag{yﬁ’f‘w xy{ye‘??‘n nus, its

car boxyl tercmemst)lylqummt h to a carrier. Optionally) mul t| pI e repeats of

the i m‘runogem c I rote tionally,

an i nmunogeni c 15’%{3‘;&%?'.6 ‘%&(E}San lbﬁﬁ??ﬁa}tg)ﬂ??% chgaltg'a%gﬁ‘%es a‘falog

" het er ol ogousdepigpadiiejaccorance @sth s sspecof thoinkentibreca ba saesged for mossl- of the

pepti de. 1550 ﬁi;n response

agai nst themg%c??ll e‘?ﬂ;ggtggtﬁﬁ%'laﬁ}e E%B%g?ﬂ@e fnﬁ&lé er ?H%ﬁgla‘;[m%? um i nduce a

B-cel | respohgarcyipsifcsey intensaenin A@g’é’rm@dCbepﬂwset@eﬂ belred Such frégmeotapr i er

pepti de. SOr@laﬁgﬁﬂay%c%ed;xﬂﬁaefaamﬂfcbxﬁﬁbsﬁﬁﬂwmﬁeprée&'ﬁﬁ)cz%bn,pf f@ek! N 1N which an
[

N 15 term nal fragnment its CGtermnus to a carrier

peptide. | n SmuRosrtikiisandppgmal\mpdsl aifigacy isreughiy aauiyplentiieor sreatgrthan thef A~

constitutes dofespbhdimf pikaitlters stk foP the biAGlofdUibiiPEbnipoidn®d N- Accordingly, such

fusion pécﬁt ei ns g ftcﬁCt' ve in | nduci gg anti bodies that bhind to an

epi t opc eq F“ﬁ‘é’@"f & PRO'ERY AS 3ogs apd othgramylpidogenicpoplidss f or m

Sone agent s m bé &yamume by salfdl phadepeptive Syxwlcﬁk b Bédritinadif expRESA] &cstitingn

- N-term nal ?@(ﬁ:{é;d %%_ Qllnke at the g: e m, us to gne or nore copy of
a carrier peB BHBORPEY KRR R OREAT Defbtamsd fIRm Rl SRUESsS-i nt o such -

f usi on pr ot eExempaoyniibiil mohegmsnmetabdsmaxnacmdx ﬂlstds, séjuerfyes dffibkil Aril -

Aril-3, 1-4, pref fra%rr?d*lt of A~i. Sorre

fusion prot RS e °69rpg|ms°é’m8°?°f‘5|'aé°rﬁm‘ﬂé°t%g’?' t‘ﬂaﬂ%l? 'erﬁ %‘Hf? in tandem
For exanif e,coajufiion eith fredeetiptiananf uhomacxﬁs SbrA\3dmponkmt hrowided )Iibycue\r [ I -.3

fol |l oned by I [N sion roteln

N-t erm nal S@%%ﬁ%]ﬁ%&ﬁ%c&gg&ﬁ*&? ";cf ? sog&uﬁﬁ&%mﬁ#e 'im”@'ﬁﬂsctqgené Wé"’ter ol ogous
carrier peptlmdtmln‘ﬂheawmblnapps‘sqmdésumgttemakmﬂus;egc’tmomosjtﬂoné.(3 can be used
as with Gteg d | S8 het er ol ogous
peptide Ilnke'gL %clp#lﬁkktg}eﬁlgﬁgg &Qd u@e‘?%ﬁa se nen 81815‘5 A(3, which is
30 in turn Iqom::tladlmamdebleﬁommmmmu&nwmuchmmmEe:gymtss of A-i in

t andem [ [ in_the invention
~are sh0\/\/3n'%pgﬁrf’gr\gxll.?l oﬁgF£fr{:ﬁ§ésd§H¥u5| 3%" rcts‘?&@o res ‘§°ené: & of A-3

| i nked to t ecrelmown imthe art. Recombinant expresmon can be in bacteria, such as E. coli, yeast,

insect cells or mémmalia.n cells; alternatively, proteins can be produced using cell free in
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t oxoi d epitopes such as described in US 5,196,512, EP 378,881 and EP

427, 347. Sone fusion proteins conprises segnents of A~ linked to carrier
pepti des described in US 5,736, 142. Sone heterol ogous peptides are

uni versal T-cell epitopes. In sonme nethods, the agent for admnistration is
simply a single fusion protein with an A~3 segnent linked 5 to a

het er ol ogous,;egaRRAtion §slehld RAGwIGE el PRIERRs filedAMiRaIRIIOAR ofch€ agent is
mul ti mer of fusjon proteins represented by the formula 2", in which x is an

i nt eger f r orfcIssibedhambippket gl ﬂ@’efylazc@r’ms A\mqﬁafz'%‘éqnﬁgl (rSH-PRresser r ed.
Wien x is twey 28deh RNt drafiBepti@SardiQrtteihitsi 6 Hafibfd eaﬁmle}cmfgdm na -
preferred configuration referred to as MAP4 (see US 5, 229, 490). Epitopes of
Ap are underexrmpld, somg forms okAPAcRidn e gvailablr Samisspplissarchise owricasher e br anched
Structures aifdts@Uupad, it Sl cafoReR kdaih ffa Id8 pleaiplifle L NE N
term nal an |de chal n"am nes”of | ysine. Depen pon, € ‘nunber of

ti mes |ysi naéV4rs, Gaid@pigor at ed into the sequence and al l owed to branch, the

- resul ting Struct dig, %!uh!: %gﬁ%ﬁpms@véédx@b?edufmgranryﬂcph&cstnmﬁmﬁé@@z}' e) four

identical N termni have roduced on the ['ysi ne-containing 1
S core. SuctFxAnplei the active M%@Qﬂlﬁamw&%l% Hegethesyithathamingscids. cognate B

cell's. Pept 'E%?exa.u? g%ﬁﬂ%aﬂbcl%sgrg Con : gurgroteﬂ%%sg)g%%{ ngcc%55uél\|9 0549 (Ap

1- 71 Tet anus t oxo 844 in a
~DAEFRHDOY| KANSKI-1 (G fFgmehSED bedndNQ the DNoermiiNGOFEZP ahdgortinids Teeihamudsoft oxoi d

11) 30 ansoat Aot PO LA R seerrk g SERRIANL PR e 0 1° T

con | gur at | o] DREARMDIR-ANGHLEY. Gh‘ﬁmpmvsmwmg@sm?r@mmt ID ;\IO 12)
| cond,l ration
EF~HDSGQY! ARk i R (@E‘%Hﬁﬁg‘ﬁ@%%%’%g)‘g%%ﬁoféqé%&% Qi BERIOEIS 736 142

(all in |i nelissodged fogur Fhdéransutjc agmm&ﬁﬂsqmdudekmwmgepfmmyxeﬂKXVAAer AEFR

barrrooncrrrt AR A AR pltpflo oM meioressboremat o1 fusi on

proteins (i rhmd@%j‘éﬁpémefghftl ofrepopéntsiin orgry karrdyid¢ nbrpaggerage of anti-amyloid

AKXVAAWTL| uARRA @HD— DAEFRHD- DAEFRHD ( SEQ 117 NO 16)

DAEFRHD- Al AA LK. ACAA (SEQ I D NO: 17) DAEFRHD- | SQAVHA. AFi AEI NEAGR (SEQ | D
NO 18) FRHDSGY- listhwtherNgriaiRn hgmumpangs pamide, 5ochps REBEEH St/ietots AEI NEAGR

onerrp R et L%Jﬁé‘?ﬁ%ﬁéﬁﬁ%ﬁ%ﬁ@ hReNkia21)

DAEFRHD- BN\EFRF{RL ROp{aRiders inforpastest infy 21gsnoqay orzgisome of the virus
DAEFRHD- DAEFJ?HE&E’A& FLtﬁJm{c@éQc'Id@s i Yz?o’%t):d in such a manner that
DAEFRHD- PKYVKQNTLKLAT- EKK Al CVEKASSVFNVQY! KANSKFI GL TEL - FNNFTVSFV\L RVPKVSASHL

E- DAEFRHD DARBHIPEeRSPERsis. i TaRrerehsderpiriRIoten oF 25 2 Sigiop RIS &t RVPKVSASHL E

(SEQ 1D No: &%mface QAEE%M dtANSHIn efabidnt Globdivat s babriRWIAtGYROSHLE (SEQ | D
NO. 26) D AE FRH.D-OXI | CANSKFI GTTELCFNNJZII\éuc FWRVPKVS ASHLE2S DAEFRHD. (SEQ

B7 NO. 27) peptide is displayed. Viruses or bactena use methods should be nonpathogenic
25  orattenuated. Suitable viruses include adenovirus, HSV, Venezuelan equine encephalitis
virus and other alpha viruses, vesicular stomatitis virus, and other rhabdo viruses,
vaccinia and fowl pox. Suitable bacteria include Salmonella and Shigella. Fusion of an
_ immunogenic peptide to HBsAg of HBYV is particularly suitable. Therapeutic agents also
include peptides and other compounds that do not necessarily have a significant amino
30 acid sequence similarity with AP but nevertheless serve as mimetics of AP and induce a
similar immune response. For example, any peptides and proteins forming B-pleated

sheets can be screened for suitability. Anti-idiotypic antibodies against monoclonal
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DAEFRHD- QYl KANSKFI G TEL (SEQ I D NO: 28)on a 2 branched resin peptides 30 ~
Lys- d y-Cys pepti de EQVTNVGGAI SQAVHAAHAEI NEAGR (Synucl ein fusion protein in
MAP- 4 configuration; SEQ ID NGO 29) The sane or simlar carrier proteins
and net hods of |inkage can be used 35 for generating i nmunogens to be used
in generation of antibodies against, A~ for use in passive inmmunization.

For exanpl e, . Qf, fragment lLjnked to,a carrier can be admnistered to a
| abor at ory aar?ﬁﬁn% c%’imnﬁP Re° ?rt%ﬁﬁ'@f‘ioé?f"%‘?wﬂ%eﬁﬁﬂ e %Bﬁ’cﬁ“&ﬁdto Ap. 40 6.
Nucl ei ¢ Aci chnEbmipd imigicihesmsiperind gerdgtdinSmifine rekyate it @S EXRSAS agai nst

anyl oid deposits can.al so be . induced. dm. nistration of nucleic acids
encodi ng seﬁz’é"["é‘%{"%’g&f’it a‘g’ @mﬁgé&ﬁ%’)&éﬂ‘%{‘?’ﬁo%ﬁl%én%ﬁ&‘ 9dnel- 18 Ronmponent
chains used AgatspaSsthyeAp pEpHaEZshbil® hduce W finibicdgBhi€ redfdnttSa&aR op@chNA or RNA.
A nucl ei c. acid segnent encodi ng an i mmunogen is typically linked to

regul at ory dr¥ReHfiprelgehsegmenss pf Adhbittaskabayede.em bdAck?, 1-3 ek 3-3) | ow expr essi on

of the DNA segeRA, dubh s ifdb &NEHmbALERE reSSnkShfis c&ﬁéaillgpﬂcctelc:i%
expression in blood cells, as is desirable Tor 1 nduction an i mmune

response, prodfptBrsesrrpcaisidhew beiag digsted do sthasegmagtstof 8B. heavy chai n
| rmunogl obul in gﬁﬂrﬁﬁnﬁfbrﬁrf}.?om%(ﬁd@bp&mér.@&ﬁ J@%‘d@*%sﬁ% dJc?éer%%FDt er and
irec e 1inke

enhancer are suitable to direct expression. regulatory el enents
10 and codi rfYitabdifyerrralinaiorial bisragas cest bernoetiuresi for manyaites pf comppurdsitiani st r at i on

f doubl ' . i Ss s chal 0 fric .
of doubl gy Chah B bkAAIPRser fiEndy RS0, c%;ﬁl’lgtlgﬁsﬁul REeLbIde sane of

separate vectors. A nunber of “viral vector s ens are i ncl udi ng
retroviral SFQrtwREnimeiss, podysapcharidgsyphespholipids bameeneprostaguiding, Baeidt,. Devel op.

3) 102-109) ai%3} cordhRRRY hdt@bey¥BCls ] i - icf-. J. Yirol.
67) 5911 ) 1993%‘; adeno- assqciyat ed%??rﬁg%gggtgfg%g%igg%%?gg&cﬁ g.) Zhou et
al ., J. Exp:Sufstitttefzyrinenipd oligesarppmates. Largevambiptarial libmriesieé thsox fami | y
i ncl udi ng vaembdtinas sah bl Sordfiektddity tRenSdlcPEhthelid tsiSroes (M41) Alen@ Glehikal F OM t he
al pha vilrus .9 S s% %ﬁ hog&yrg&ri ved from Sindbis and Sem i ki Forest '
Vi Fuses [sed® adhiges ol p8aded S, YC83/ag) T Columi Gogsiron 01 096) )
Venezuel an &40805, Piaeaadpdis, WG 95/85308 ahSSRipbiS WO 63130627 fhctpdrviidhabdovi r uses,
such as vesih(]:clél ar %E?or%ti ti§ vh‘rus éég& V\O Z'g/ 34625) and 20
papi | | omavi PSP ERE reiprenge for allplinses). Reptipg Upmpes d6y alsobs gsnepated s Woo et
al ., WO 94/ pReRdisplagl méthads. SeBreg,, Mislirg WoNMCI8o8®@ Aci ds. Res. 24, 2630-2622,
1996). DNA encod} . I negen r a vector containin he .sape, can be
packaged i nto. IFE%??%%“S%. 8¢ 88fri°81“5%u”%ﬁ° PPy &dcR €°6§j’é‘a%"e¥ descri bed
by US 5,2008 bgZctermiging Budir 64p8sity3o BiR (8B 8batird oblyrpBock &S (B Men)tkasen wvd DNA
encodi ng an od e n..al,.so _be adsor bed r.associated with
particul ate séa}drcir%p; gfé@a":?r%?’é‘%‘d%%‘mmfﬁﬁ"’? HER ﬁdéﬂaglm’faﬂﬂ? ® Wfthacryl at e
pol ymer s andcrpals yinchetperfermed with poy polfcimblisera-of MofHclasi ah@Ray to &;se@r)balr\,& g.) MCee
et al.) J. NLer o l.f_ngagg%iﬁ;l% 6% . Genetct here}’ﬁ%. ve%_t ggs og naked can be
delivered in vivo By° FRUSE PLIpieEsR: COmBARTOnideRHIgH bY S5 ssresnt arethepi cal |y by
systeni ¢ adfirthesinalytdddde dapaclly to induck Aitibadiey R eéactiverhHSésit® ABAL othérNt r @anasal ,
gastric,,.intr e(pnal, i nfranuscul ar, Sl.ib lermal ,_ or intracranial infusion)
or topi ¢l 315‘?5\%! CETITPYL e§°‘é°."§‘.“?.l°w§”§?3 tiongof serggaypeesicd9Rs can furt her
i ncl ude f acinierbtiter plagesaiye hive betigecdstedwith el piiRte,(2biSa Rakd BIIOA carlPNA can
al so be admnis er%gsi g a | ene,g n. ?@e Xiao & Brandsma, supra. The DNA
encodi ng an 4§ %b‘g rePLIVR AR %ﬁ‘a d CompoMndneandhentos testedfor i cr oscopi ¢
netal beads prophladiit endtBérajeatd dffiQSy Al thnaehit hlnak Bfkdibhdst @ aghock wave or
issues to a depth of several cell

expandi ng hel i um gas)..and penetyate t )

| ayers. For é@%fé}?ﬁgﬁgdﬁﬁ?c%ééﬁc‘%‘% @ﬁéxmlFN&@ PEygiciaclden for seampleed by

Agracet 09, uniiee bear(nfladfd? BlutHlon YWAPFEdeSdibEE®Y Games et al., supra, and mice bearing a
670/671 Swedish mutation of APP such as describcd'by MéConlogue et al., US 5,612,486

and Hsiao et al., Science 274, 99 (1996); Staufenbiel et al., Proc. Natl, Acad. Sci. USA
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5 Alternatively, naked DNA can pass through skin into the bl ood stream
sinply by spotting the DNA onto skin with chem cal or nechanical irritation
(see WD 95105853). In a further variation) vectors encodi ng i munogens can
be delivered to cells ex vivo) such as cells explanted from an indivi dual
patient (e.g., |ynphocytes, bone marrow aspirates, tissue biopsy) or

‘uni ver sal  dogup328R1B2RA09%TY; StursH€HPidat &13)., Hred. NawetkaB)scl Oseiangnt at i on of
r selection for cells which have

the cells in ient) usuya af

i ncor porat edltag??g(lgg}é't%r?}ze#.e" %c H@é"ﬁ? hé%ix%?%@a?@s Thg sarey ssEepringapRRoeshy | t v
Exanpl e X'V @886€6id068 ot d0si6alafentGLOLRIAAGmaNs SHA, BRibes bOKR Aklibagel Y 1N
clearing an amyloid deposit. To screen for activity against an anyloid
deposi t) a tRepldseinshding &P deseriksfabovpat i ent with anyl oi dosis, such as brain
tissue ing Al zhei ger' sog;gislqg,?,@ offboftftsani mal nodel having characteristic
anyl oi d pat hol ogy is contac e_g w'th phagocytic cells bearing an Fc
receptor, such adtintrReresytedaint smmunologisal respensahdifenisd gt atredemyloidptaqin a medi um
in vitro. ThemphaaQew! itk secdiestive kA i | e,
such as Bv-2,m?ig-34, or THP-f.’Tﬁdgg&g‘g“ﬁ‘ggne-nt%’°rg$u€“é{gﬁb ne ‘%ﬁﬂé“l

m croscope sTERId digrapasciSupk eameponeney Toaychs misor zompesishts of fitry orgssoiatbd i pl e
reactions Wi&pﬁ)r@@&fﬁ@ﬁﬂﬁﬁnitmnﬂ%@{:lhﬁles,'ﬁmtﬂr@ca%k Ihst cfag]g@nems?%%&t er dish.

In such a format, a separate miniature mcroscope slide can be nounted in
t he sepattht enbjgujteus thrguehqutihshadyy s sdasively nerosreeific kthe wnyleid deppsisiareas ELI SA

detection ofgefdrillydesn stifbléTeise B 18drBfcadt] tirgetd Series of neasurenents is maple
of the anobunt of anyloid deposit 'in the i'n vitro reaction m xture) starting

from a basel i ne Vd} herefors piugherdiscoveryof thepresent fysntiop Habesgntg thabipdicene or nore

test val ues Muhinige felPRndcR@@Eetifb pladit@oRPéricats BreG:adullif relfh £ 61 Rl eRMihgSt ai ni ng,
for exanple, with a fluorescent Fy | abe] | ed anti body to or other
conponent ofP"¥AYFET & "’Efygcdga‘é‘?as?heméﬁfﬁ“(?ﬁa?v& '?f‘:’l‘%g‘"’éﬁais?ﬁﬁb"ﬁﬁ?la@'r may not
be the swhe agyldidiplagqisiasdocidied hRledged. dsdueibnioftn BhrddieirfdgorR€ hdalhst by oA I educt i on
‘relative to basel| nlﬁ dyr | n‘g.the reactign of the.anyloid deposits indicates
"that the antTBHEGEHEFa? 0P in FPbingAon Vit immpnogenic tHRRCULICGOMROSNADS hodi es ar e
li kel y to beagsise thelfibrihcompeuets dengibed abbvemtapaigst Myzdietierotter Sonafitdil ot her

anyl oi dogeni | sea . descri bed ahove) .experinents.carried out in
support of tHEE SRR B e BRE L o R B eE RS (e

“ant i bodi-es tregimbm iM&corddgeEwith thgipeastnt diversipmu Allsi formangepaetfolf detpresant t 0 cl ear

anyl oi d a _-gh@g el ig .zhei ' i e. D Patjents Arenabl e
to Anti -ﬁaﬂwﬁgﬁn rea?agn%ﬁ{&%ﬁegl n@%s%ﬁbé’%é °§ﬁ'%h§%§‘z° ‘io{)npf’?cé%’tarsmnt i ncl ude

i ndi vi dual s dgecribedieradt. di sease but not showing synptons, as well as
patients present by wahoMagpE éﬁ?&c@é@i&k;&’éﬂ’&%?&%’cﬁmﬂ%Qifﬂ'ﬂﬁocase of

Al zhei mer' s di seaSe)  virtually anyone'is at risk of y.ﬂerl ng tom

Al zhei mer' s aplipepmisins putie foypd synsurona) egosob neytietiaslygh the Firiniyfofpregynemitie pr esent
-met hods can e aflm Rest 8 86k BaR% A OB E gnﬁr ul ation

wi t hout the need for any 10 assessnent O?Htﬁué’ rl'sE ’o@ t éesléutf jﬂlgct patient.
The presént Resedtipdthaabeensbopracthatid and Pspdugleinf ape involvédvin durddationdfamgbidhave a-

~known geneti i ﬁ!ﬁﬂ i ' i anv. of the.othe ereditary
anyl oi d di sea es!séljﬁéﬁi% [ ?\g?’géaés?ssgﬁcc ugé‘?‘{b lf)nscgs%é?/al“hgmra)g?'bh‘l{;’eeé who have
experi enced d.hiRSAlEpa42P551808).hMore spdeifeally, b frkgment dtheNATReslaihyf@nal ysi s of
genetic or bioghem cal r k CGepet i c rkers of  risk toward zheiner's
di sease i ncl ggswlﬁ’ﬂt(ﬁg?‘beﬁgq'?ﬁ)tlaﬁge"ﬂlsﬁlaggrff@?‘ ?‘i“?&lﬁ‘l"ﬁﬂ”y‘\l@hﬂ’%ﬁ?ons at
posi tion 717atidme; tm’sitt}ﬁsﬁégnﬁi&oﬁxpdseﬁiﬁbuprﬂmmbliqgf&ﬁt :teﬁeinkﬂsdiubla?nd S\livedi sh
nmut ationg, regpectively (see Har I rg).. maj kers of risk are
nut ati on3’ | r{’i%ﬁg{“b\\r‘é‘g'éﬂS"P‘ﬁﬁ°£“§ﬂg@°°lg§h@%(§§g}ag§wf%2%E&ﬁﬂfrasm| y history
of AD, hyperNfgllert-Er 0993)1 Fuetherfidtehofbill@psd Smudléifl bt HVRAE fgaseNt |y
suffering fromAl zhei mer’ s di sease can be recogni zed fromcharacteristic 20
denentia, as well as the presence of risk factors descri bed above. I'n

addi tion, a nunber of diagnostic tests are available for identifying

i ndi vi dual s.-who have AD. .These include nmeasurement of CSP tau and A-~i 42

| evel s. El evated tau and decreased A~i3R | evels signify the presence of AD.
I ndi vidual s suffering frotri Al zheiner''s di sease can al so be di agnosed by
MVBE or- ADRDA criteria as discussed in the Exanples section. 25 In
asynptomatic patients, treatment can begin at any age (e.g., 10, 20, 30).
Usual Iy, however) it is not necessary to .begin treatnent until a patient
reaches 40) 50, 60 or 70: Treatnent typically entails nultiple dosages over
a period of tine. Treatnent can be nonitored by assaying anti body, or
activated T-cell or B-cell responses to the therapeutic agent (e.g., Ali
pepti de) over tine, along the lines described in Exanples I and ' 30 I
herein. If the response falls; a booster dosage is indicated. In the case
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agent to the nother or shortly after birth. 49 O her forns of anyl oi dosis
of ten go undi agnosed, unless a particular predilection for the disease is
suspected. One prinme synptomis the presence of cardiac or renal disease in
a mddle-aged to elderly patient who al so has signs of other organ

i nvol venent. Low voltage or extreme axis deviations of the

‘el ectrocar diuugmm»emelentrhmdeefmca@m thie @dradatibrt SPUEnYIEY phitide b cat i ve of
cardiac invglv otein a is a synmptomof renal involvenent. Hepatic
involvenent“ﬁﬁﬁg§P§8° "§ﬁ§b2é%€ﬂ¥sﬁW“%epatonegaly is detected by physi cal
exam nation of tRhedigédal asmponawds@bﬁfeawﬂaawpanwms @claiesﬁn@e;ﬁﬁmmn

occurrence in certai for a doses; auto om c, neur opat hy)
characteri zé'meB‘i)“ebtés Ure¥ lﬁ%meﬂﬁ'ﬁﬁ dﬁ‘l’"é‘dg é°5F‘6‘H‘H&lycaﬂWF&fF$fOS| s

shoul d bg sygpes %ﬂ@btéﬁo@?{ﬁ@& that GreWrdsbntdn RBQ&K&&%%X:%IB@W@Q@%?Y of
indetermnate origin finitive diagnosis of di sease can be nade

usi ng ti ssudlBiehiEy difeaseariothenAbS and mistemiq watleideses inglvding amplinRlagursabl e.  For
system ¢ amatQkidesein daba.fzat TRAE cSapiuh &1t Ben ERWAY crﬁ\h&g% /Pl es may be
used. The biopsy material is stained with Congo red, positive sanpl es
exhi bi ting dgspiationyBagntherore profeinyad slycostminoglyeanehiipserf pprilqgm hayg b?eoscopy 15
E. Treat menty, Kok FeRSiptD i Hiiib 2! mdmagaqgge@swnae% caﬂpgé I cal
conpositions or nedicanents are admnistered to a i sus éptible to)
or ot herlfi sdemnatanisylfate; thondrofiiar4-$udfateaand gresas polysulfatn, angvmmonkyfbinddr ent t.o
el imnate org Jole] In. 20

t herapeutic appfwﬁa it:{;dr?svEullélg (FSSS| ?lhg%sﬁ%ﬁ’c%?%ﬁ%m%%ﬁad%ﬁﬁlgtgc{nered to a
pati ent suspResraguliste almhaalﬂnwagmyuﬁ‘mepmwmwm sgrificaptlyiiedusadwhéon an anount
sufficient tﬁ&édﬁ)cs%d@-rsulka%sﬁmﬂ@ﬂotgbxﬁé hﬁmﬁéuﬁx@ssdlrcctt:&fgaﬁlytrméﬁﬁccpf the

di sease and its conplications. An anmount adequate to acconplish this .is
defined as 4oTTHA&F slpeastminaglyspus. eluding thespesificiebupiapinoglveans themsalesse. | n bot h

prophyl ast i Gorang aamaérapahﬁddﬁndheaﬂmaﬁcscagw&ﬁonaé@epa%%hhﬁryaﬁ@ecsﬁcﬁléyer ed in 25
several dosages un a. sugf|C|e response has been achj eved.

t
Typi cal |'y) {TE™F f‘?&“?"@gﬁ Rmp °‘H‘i§n?st"éfiléd apHTePTidte tREAPERIIC SRR S e gi ven
i f the i MuRentiifnE QIR toldeales, §s within@e skill bf thesidinwg peiRGsdnedih tehg, conposi tions
of the present invention, for the treatnment of the above descri bed
conditions vary dependi ng upon many different factors) including 30 means
of adm ni stration, 21 aggatk Iflutifg P4eslysinthung Reslonstt at e of the patient, . whet her
the patignt is hu or an rlinﬁhé ot her lmaci cﬁ?t.i ons adm ni st.ered, and
whet her reat nent i S FEBIHRFFUT o toe igyenpipn plaq melpdedmmyne teagepts, PEASatient is a
hunan, but |amnl®dweﬂdts:ea§%lybaﬂ¢mﬁlaﬂ pprtidesorprict @mpoasis@t ayleid rrad cow
di sease) th i h S 5 as_a. .
Treatnent d lszggg'sggctgé’g@gn%% ?'}%a K Q{ g%gggﬁ‘#'z%ggg gfndmﬁr%:mb |cacy The
anmount of i nhmweg@uomipeimeUnemmdia&#q}vantaracsdalpram nistered, with
hi gher dosa f uvant .
Dependi n o%&tﬁ%%ﬁ{agrrgrfﬁhlgé%%?{g:? %&&?H{a&%ﬂldg?? %@%Iogi?‘?%%rgr‘ﬁ T g’ln an anount of
an i mu gehmﬂ% dgmajn af mxtgmqmqp@mnlayﬁhr&pynanﬂm iomogﬂ%mm@ug@r pati ent
and nore us gmbg,%i lthd LR P lgﬁmn tration.
Cccasi onal | ;‘}?A IJdE her o%‘gre%?dﬁ%o bm%%@%e;&ectl on ?s usea Typical ly at
| east about 311‘0304120 c5t5d 5y cpitorys p'gmmélplwefdwmts eg@hplmman injection. The
timng of injectio once a
year) to once a deggregﬁ%\ny%yx Eﬂéxgéeﬂésﬁa{\.}%ayph%%gtpgmtem@?muﬁlgx‘)ecrx}&@()nevmm
preferred. ﬁ?ﬁt@é%r’%ﬂnﬂwdPHABEQWWV%ltltﬁ&PF‘HeneP’e(aEMW?g'@inﬁw ded herein)
effecti d m t he
Pt ont e Aoy Ty A PR ERROR e Dk bl DA Groned
ant i body dewéhbpadldagasahst,asﬂmaxlemmag@h)mdmcmg Irxﬂtekmsenmms known in the
art and rea he cifi n measured. |deally,
a sanple ing%gﬁg%ﬁbgr %ogsﬁnﬁlgt ?'Qr Blgﬁdd?@aﬁ%‘%ggc}ﬁredf&%sn‘ﬁ?%? 3‘1'35‘ t aken and
titered 1 S after each immnization. CGenerally) a dose or dosing schedul e
whi ch provi des a detectable tiler at |east four tines greater than control
or "background" levels at a serumdilu%on of 1:100 is desirable, where
background is defined relative to a control scrumor relative to a plate
background in ELI SA assays. Titers of at least 1. 1000 or 1:5000 are
preferred in accordance with the present invention. 20 On any given day
that a dosage of imunogen is given, the dosage is usually greater than
about 1 ug/patient and preferably greater than 10 pg/ patient if adjuvant
is also adm ni stered) and at |east greater than 10 wg/ patient and usually
greater than 100 Itg/patient in the absence of adjuvant. Doses for
i ndi vi dual inmmunogens) selected in accordance with the present invention,
are det erm ned accor d| ng to standard d05| ng and 28 t| ter| ng net hods) t aken

- e




51 dosages can be 1 ng/ kg body wei ght or 10 ng/ kg body wei ght. An
exenplary treatnent regine entails adm nistration once per every two weeks
‘or once a nonth or once every 3 to 6 nonths. In sone nethods, two or nore
nonocl onal antibodies with different binding specificities are adm nistered
si mul t aneously, in which case the dosage of each anti body adm ni stered

falls w thimetded to maiges d ddulandgLehtibdiycbirestaribsotisestdr kian adobowst er ed on
mul tiple occasions, Intervals between sipgle dosages can be weekly, nonthly

or yearly. I'RPEFRE SRegific aptigsn fawhich by anubpdyauasimads.c Redvrtipns imiodABi ng bl ood
level s of anevenomte biderpd, coinfddt thaddndN in thAbdrRk, MBpboVRiphs aditeichaedy can be

~adm ni st ereﬂ1 as a, sus{ﬁ%i,{l]ed rel ease fornul ation, in which case |ess
frequent adniTHT §8joR8 PrARtiPAdyteeatsd fing: highsstagductiong wers exhibiteddn mjcevmatted dependi ng
on the had f Wit @iefonkinaticidies BOE¥seistudfedie patient. In general) hunman

ant i bodi es show th ongest half |ife, followed by humani zed anti bodi es,
chi.meric anti bodi HTEPERBYI AT Isyenosof thyipveptipoag arediptiveter Wruency of
adm ni st r at | @y (BRMpR YTV eRdl Rtes? BleXR P antib&iylap8ad ARAEmind o T OPNYI acti c
or therapeutic. Ln E?[_ro‘ghyl %c appl.ications a rélatively |ow dosage is
adni ni st er edYBICIHICETFS L% rRETHE hasfetrshaystods ap amylold plagiy peri od of
time. Sonme paicciart Srotimt Amaibbdy tb BRE WA chit@dd R a §rilih tikfesdnPid Of their

lives. I therapeutic, appglications, a relatiyely high dosage at relatively
short in{ber \f&?@gir@ a@ﬁ*’%‘ﬁﬁ??é‘gs PP ffﬁf'iallg“abé‘rté ' é‘g’FBﬁdé?aT‘ﬁgddi sease is
reduced or tSmbsiqmmt moniamitlg fosfed b afatked tedtdtion intke PAfiteeRtd s ONSladuad ti al or
conpl ete ameIlu'ii((:)arﬁz‘;f'g(i)tocrliaxcj)rf1 Syt of. di sease. Thereafter) the patent can be
admi ni st ered"a prophyﬁ qeq eV e&zﬁﬁsﬁ.’m YDoses for nucleic acids encoding

i mmunogens range f rignmaleseidatd] @ isgpphrent thaamyli6id plagué laadl43ebcimed with~t g to 10 nm)
or 30-300 u ry: Lent. Doses for infectious.viral, vectors vary from
10- 100, or gn%%é\g?rdfsgﬁémbdgorm%ggéﬁ'd/ééséﬁsscaf@? et U%FW&%%W mrune res%onSe
can be adnm rudsministretionnf inanetapents dirdcepiagsns) epitbpdsdY AP PeiRide OF dghinst the

_ subcut aneou LRt itoneal . .intranasal or.intranuscul ar reans for
prophyl act i ?%%%%%’?&F#es&’é“ﬁ%b W °F?‘§§?faﬁ‘§‘ﬁf to redyse ?ﬁﬁ%@&ﬂ&% °?ﬁ%§'a‘8m' nistration:
of an i Mmunduwher endagtond that awidp vareusfantitedie§ ¢anrbe)used infstich\eempasitiofd. . V. ) or

subcut aneous ) hou t.her rout can equal l.y.effective.

| nt r anuscul aA?'r{t ilﬁ?ﬁqéescﬂgﬁt gfr?afxgecgrr’gasl& tf’gh iaégfqa?fﬁﬁ%?‘f%mﬁgpﬁt ti‘%dé"gaff’ or |eg

musc| es. | n déssoniataigbinoats juitabje fidrsisein ehel imjearidncst atk antibodigs thatbiada parti cul ar
tissue r | . mul at ed,. f.or ampl e intracranial injection.
30 Int r%s %ﬁ%gﬂ%%ﬁnﬁrbz}g{.bﬁs\éﬁmg%:@n W‘g%'/oeuggﬂ%m% ﬁ%es r%'f'g%{?ghﬁ?'e{)g‘f’rr ed for

admni ni st r at isuitebtefantiredicl bid to Hoth apgregateddnid dksaciapdrfoinsu Same suak amijbeditsi C

ant i bodi es ! | I | v. d ntQ .t C i I one, .net hods,

ant i bodi es g’?@ t{')igjfln ni @%c(rélgé‘gggshoé H%ﬁ“s%ﬁ?pxe’xr‘g&eg@gﬁgﬁbyﬁ’f% BF devi ce,
such as a Mmdiupdg eccdeingdung f&rth of ARgea} Ap42fant AR43I)NBemE aftibodiedbisib konal |y be
adm ni stereq_in comhi nat.ion with of her_agents that .are at | east, partly
effective i gmtg:}%% f’?bd?‘g IaSF%{SE?ri %°"g‘i 20tibod ?%}“ﬂ 7 EB VAR bRAing\| zhei mer' s
and Dowrgss sy flleiye)aniyloidpricedison paotedi. SobR RARlISs BIREW AR Wit DEmdlhai N, agents

of the invention can al so be adm nistered in conjungtion wth other agents
Mi-on across the bl ood

that 5 i ncr GHUEY graterthan g5eayahto ahaup's 10610448 pr,y

brain barrier. Furpbig¢lonal feed §pically contdia eliedipbsul ARAPES 28iittdick BRMALRENS
desi gned to provoke an_ inmmune response aqainst nore than one anyloid

“conponent  areE SICRFRoBRHIC At WPt Monprlenabantibodissdindite a spesidic piiopa

conbi nat i on vifhinfkp AR kPO coflionfigioRs o?%c&ﬁ‘&m&ﬂ&:apépqtgq@ sl%%%ﬂ&'ﬂ&ma”d an

i munogen directed to a different plaque conponent. 0 Tnmunogeni ¢ agents
of the i¥venntitodies kindte anspitrpp withinsesidursel -2bofetf (with tiedfiystiN ®tnsinad dhsidme '

conbi nati on, W adj uvant ~ A variety of adjuvanpts can be, used in

conbi nationc’\t/‘\lln‘in%rarl pdeeﬁllgll’ageéf)alr}' gﬁ"&%“°ﬁ§§¥a{“8’°§if‘%@?$ﬂ’éﬁ°??ﬂ?ﬁﬁé‘hr esponse.
Preferred adjsidvesTl- B cAPIeThbre afetalsoMionbdraCantiBEIRkaNEE bind thdh cpildpeM@EEN Wi t hout
causi ng conformational changes in the i munogen that affect the qualitative
formof the response. 15 Preferred adj uvants include al um num hydroxide

and al um i num phosphat e) 3 De- Cacyl at ¥ nonophosphoryl lipid A (MPL"" ")
(see (B 2220211 (R Bl lirununoChem Research Inc., Ham |ton) Mntana, now

part of Corixa). StinmulonT '~ Q5-21 is a triterpene glycoside or saponin
isolated fromthe bark of the Quillaja Saponaria Mdlina tree found in South
Anerica .(see Kensil,et al., in Vaccine Design: The Subunit and Adjuvant 20

Approach (eds. Powell 8c Newman, Plenum Press, NY) 1995); US Patent No.

5, 057, 540), (Aqui | a H oPharmaceuticals, Fram ngham MJ). O her adjuvants are
oil in water enulsions (such as squal ene or peanut oil)) optionally in
conbination with i mune stinulants, such as nonophosphoryl lipid A (see
Stoute et al., N Engl. J. Med 336, 86-91 ( 1997)). Another adjuvant. is
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wi t hout other specific i.mmunostinmul ati ng agents such as MPL or 3-DWP)
@S- 21, polyneric or nononeric am no acids such as pol yglutam c acid or
pol yl ysi ne. Anot her 53 cl ass of adjuvants is oil-in-water enul sion
formul ati ons. Such adjuvants can be used with or w thout other specific
i rmmunost i nul ati ng agents such as nuranyl peptides (e.g.,

‘Nacet y| nmur amyd:g.lez b 1 I ' o 3 MOP).... b rec]

N-acet yl - no%?dgﬁ; IHB E)?g 'aﬁy d-' %8%489%’%%%%%%& %ﬁ%%c}pe with residues 1-25

N- acet y| mur aafAB- 1Sozie aropbeld®al soiybdidsdirdy br ¢pitapawittiearding dcid$ -5, 5-10, 10-

2' di pal zni t oyl ;885 I 0535 r ox 0 |.o - et hyl am ne ( MTP- PE),
Nacet yl gl ucg%tém1 5'%?/?, gkl'}ég’glé%? b ?‘Fﬂ%grﬁ‘] f HE? ﬁgggoé%%i%gq_@ﬁlﬂéﬂwﬁéleﬁcﬁ%ﬁ

propyl ani de #fifiddidRR) be therddaing et Mand@EniOklasl el RédeddrescRbdib¥h khecOMPONENt S,
Ql-i n-vwaster enul sions include (a) M59 (WO 90/14837)) containing 5%

Squal ene,” 0.95% en 80, and 0.5% Span 85 (optionally containing various
~anounts of MIP- PE) Mae gtreaulle,dromthe teaehitpt Sfofided hrdi phdchlidhiers ¢& didigh '

m crofi ui di zel U t@ﬁ%@d{gl d%rlOY mﬁgr.{)fl ui di zer (M crofiujdics, Newon
MA)) (b) SAPFOEEHESI'TI HYCIBeh agtled '@ fRs riotaes eRsRifeneharastsgisicof ethftc- bl ocked
pol ymer L12Zkmykididisdases\MEY) asahd digtsenideribel i Shcd@ hebdi) usinSedaiFosifighs emul si on
or vortexed ¢ r particle size emulsion) and (c) R bi"~'

0 .generate_a |l ar
f1dj uvant syd%’fcgﬁqm{lrﬁ}fg)’,as ‘f’ﬁlﬁ wﬁmmthwll%dcfﬁ?‘pmgscont ai ning 2%
squal enel0 0. 2% Tween 80, and one or nore 15 bacterial cell wall conponents
fromthe group consisgi n hospE ryl lipid A trehal ose dinycol ate
(' TDM)) and cel | wal I* SQ%C%E Sﬁn %ﬁé‘}'i“ MW&%F@‘"R/PL + CWS (Det oxT"' ~.
Anot her cl ass of pr eflebeasc adipodyamtguralami épdowvn tedmpr s Sranfetléh  as
Stinmul onTM -21; [ . i ngh MA). Qr .particles nerat ed there$om
such as ISC(&%m |_'n%ﬁ%'§%x?er§ﬁ,%’?l{gﬁsgc.g@ggr%’llg%ga?paﬁc?fpﬁmdﬁgﬁf‘%e her
adj uvant s i mer bengxme ['kghriphut 25 kDad emichins "Wrdyi\chait (abbiRAP-70 kPtYORhEes, such as
i nter | eulsi nSrfdolednibdt partior¥baltlchdin) %g;&gsmg{% GRLPIX ﬁbbthgt' ng factor .

. °Such & ]

(M CSF), and tunor necrosis factor avant's are dgeheral |y
avai | abl e f mRoRs EBANEYS PAMaglyrPpensibloar antigentarnenitiom Be cadionyrestimied with an

i Munogen agofios BME@c}ﬁ&rHQH&!sta!c%m%giﬁl@%ﬁlg?ﬂggg%%iﬁ‘ ?%E&%(gfﬁ%r fn

concurrent with or after admnistration e | nmuno > I’ nunogen and
adj uvant can be packdd@dchaing ats riassifiedces pither kappa ertembdag Heay chains se  packaged

in separ atecmksaﬁeaaaaamﬁimdalgﬁi 84118, d#SHsilod, AR BAGE he AMhoRA il ARtas AT ©

typi cal I%\é p?c$$gﬁ%mn{§§ a label indicating the intended therapeutic

“appl i cati’on 5% AR Lol TesRACNPL W il light andhravy baips thervatible t he

packagi ng t ypd @abthut rdgivek bid sinddbg b IGEdIGHST 2bAR 1Tbachetd aliBih QEils, Wik the THE Choi ce
of an adj uvant a]gdlﬁr .c‘gr({%i er, q,egg?nds on iélch factors as the 30 stability
of the formirar com EEPLIHISY T Hes A Tgbaph {0 merraming peids-oeegsreaibst r at i on,
the dosing Feiatehel)imemtolbHe(Pail WS ady2n0bd. Raeerc®Ess )L, 168m), dthe speci es bei ng
vacci nat ed. gln%ggot#r{%&s refd rcﬁ%}”@d Eggéwﬁqg%sbcal | y acceptabl e adjuvant is

one that ha Irove ‘ation by pertinent regulatory
bodi es. 26xanpl es of IThevarigble tegioneof cach lightlfauy etainafr Girmhbed@tibodync| ude al um

MPL and QS- 21, i two .or. gore different _adjuvants .cap be used

si mul taneouéﬁ‘f‘f n %&c‘eﬁg?ﬂr’ é%m&a(%tr%luf’r)f’éiy ihﬁsnt§’°;gW8F1§d§=SaF6?#W$m‘fap % umwith
QG- 21, MPL bhispdsifig@atibbdies; tit teb bimling)iteR arealreckaid®l Thesihdvall exhiblt §@.satheiconpl et e
Freund' s adj C, Chang. et _al,. ., .Advanced ug Delivery 5
Revi ews 32,%%él?i%xgﬁ%lég%ﬁﬁggﬁs%ﬁa Ok TR (FRHP BT Oy ®any of al um
QS- 21, and hmervariable ragibnscalsriatiat doowplenieitarite détermAgjaptegions ortODRs] MHeNt i on ar e
of ten adgi nj d i I HLONS. conprisin n active

t her-apeggpi cbg%ﬁtgﬁanaz Bgﬂ\;/%fa?gﬁ} p%?&%? %}E&’%ﬁép ﬁ%%%%‘i’?%&%% "%@@%t abl e
conponent s. bigéiag RearspesificepitepePFeomm¥ ¢ermiriattal C-Sonisal et lighOirld healry chdi®95) . - The
preferred 1 RSN Jat f i ni.stration and

t her apeut i cgoartépng{s%g?@gn. ‘Fﬁécégﬁbﬁcg%ﬁﬁg%%déggﬁgg% ] C%ﬁéﬁs’gﬂ’é‘ﬁ’gndi ng on
t he for nul aefagnnapasids teeedbh drinzain ia dreastardabe witic the definiitions of Kubat) Sugiencesar ri ers or

d'iluents) which are defined as vehicles comonly used
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to fornul ate pharnmaceutical conpositions for animl or human

adm nistration. The diluent is selected so as not to affect the biol ogical
activity of the conbination. Exanples 15 of such diluents are distilled
wat er, physiol ogi cal phosphate-buffered saline) Ringer's . solutions)
dextrose solution, and Hank's solution. In addition, the pharnaceutical
‘conposi ti on @f Prosgimadf &tigmlagicg! latesay: (Natdnatiimstirhtaess Hxakth, Bethssda,adbunant s, or

Pnar maceut | oard SRS Ehdns BT DRBSY oS AP B RO He et i zed 20

macr onol ecul 842:81F¥B83{$989).0t ei ns) pol ysaccharides such as chitosan,

POl ylactic aci ds)b.ppljog\g:hg&ggﬁ&l_hqgi din noqi.e(s:opol ymers (such as latex
uncti onalgl zed se%tlar Odije" agar ose, ce ulBse, and the Ii ke), polyneric

am no aci ds; am nbhepPdictiapdnyrhursan mondclbnagd bdibadjes, egamesting guisda pas Oi |

droplets or LiBRSPIESdn b AN llgmg Y; Lxhe e.carriers can, function as

i mmunostinul ati ng adents ?I s ah}"uf\o/récnf%? & %“E&Pgéﬁﬁé’maéwﬁap‘aqm

adni ni st rat i eoipangandush af AR treothien fibriltcomporents. Delorgtrpslipehideedmpssingh@ct abl e

dosages of absgnl ution or fusgerf}gi gn of, .t he subst%nce ina ph}/si ologically

accept abl e di’l Hefit"Hrgh a=ghat 289t i fiopypie 2ptiho tehiranagiboprioflear i | e

liquid such alsobsised. Sdcles,, Harlbi BeLang) AGiB5dks, A DhbRABSMMnuaiABgit henal 1y,

auxi l i ary,su ces ugh wetti or e sifying agents, surfactants)
ob buf £ enPng T Cpanes B il heliee Bl St i HESr B bhpBST ono.
Ot her conponénins: mefurg) barsepisepepiideahnthesismd b tdcombinal exprdfer OftioRgly! @k eum

ani mal, vege e, .0 nthetic.qrigin, for exanmple, L peanut oil) soybean
oil, and m né&g{mdéﬂ é.’anl%%a%"élrr%]é{rméefl%'s ‘?gfc%}f%w ‘é%ﬁ‘flpg%e‘ﬁwﬁ'gwa@wé PS8 or
pol yet h)t/) : enedfbxy'lgpdlbelaWe Optierfadly, tigdminiugoged cgﬁlfcl’d:dﬁfrﬁster&&!?ftﬂ f-ﬁldﬁ;ggy f]?r f
injectable s [ can_be istered i ormof a
depot i nj ect ?O%Hé%%rﬁg@@%%&g%g%g?%’ i%%esﬁﬁeghag‘ﬁnsﬂgﬁf%?ffﬂ?‘gf W such a -
manner ag3t ofgdlewnd by iacampleteadivantieprefesel fof intrinmizaddn aféabor@rediings.. An
exenpl ary cogRask b Qf i . ant.i hod - [.L, formul ated
i n agueous bufferkt:%rl}?i‘q {E?%!IS ?cag%mnﬁh?%gjgpél&%gmyfg%%ﬁ%ﬁd“’ adjusted to
pH 6.0 wit h Peicallyysed famaking merqstoopitaniiedicar Anthodissare sbreesed fof spetifib| es)
ei ther as |i giiilg &thdlirr@RS QY OPHSRAPShORies 32 slrthed QIeaBeaThiciRR G0 £ OT
solution in, or suspensionin, |i Cl%;d vehicles prior to inj ection can al so
be prepar ed. SPFREC FBIPAF Heiomurgess fonrrappleeinthedass dafarpittes psutrager in
| i posomesg orsme&&lgcﬂ%etab&msmw?&énmﬁ éiﬁzgﬁgsﬂ%n axﬂgzlog 033%8!3&8'81 r
copol ymer for enhanced adjuvant effect, as discusse ove (see ?_arger)
gci enge( 238 f@xomm@n{sp@%&ﬁ arptid¢endalsterntiding et dBletinp :ﬁ)ehdts/lﬁnq/tog&vi ew?] 2?,
7-11 1997) 4 BREY LS 4 i I.hLstered jn the form
of a depot injtlgg‘%}?on or clanglé #\%L%Ptgggxr%gﬂcgﬂl ﬁ%?%rﬁglgg%rﬁb[gé‘%‘ofhmp?ﬁ in such
a manner as fegmratigishovaspseise bindingitoghe aptibasrtytdefines thelepisnpe ofthe tdtibodict | ve
i ngredi ent. AfghitivepadnithR" { -

hitivelpadpitb sPlékf%gt& 9&%&%&%3%&*&%{&&% aﬂ%’?%hx%fl test

adm ni st r?ti on include oral, i ntranasa monar ormuf ati ons)

SUppPOSi ta_ i ednd r&*ﬁﬁ“@ﬁﬂ?@ééFW“ﬁBﬂW%@‘P@WPmesuﬁﬁh}%&&tpmd referentsi nder s and

cari ers | nChgdeliedafup AIuRy vikaly Bk kool EfloBesdurkichd) HGARACSS: such
e a

supposi tori e'i cban_be ornmed from m xtures_ containihg t I've I ngredi ent
in the range®BroiRsingsf opr angbgdy intefeassapihpindiggofgheothar. | f or nul ati ons i ncl ude
exci pi ents, such caghixest BRCBuUhin®Rd AdfiydRs of mannitol, |actose) starch,

magnesi um 20 st earate, ggcfdi um saccharine, cellulose, and nagnesium

carbonate. These hgpagized,antibedies hryg the sameop Filachindingsneqifioityi ons,

tabl ets, 3pi | ird)affntp a4 Mbuse SLSthR bR flmak hitBedy hRpravidal ihe Sarinp maRKegss and
contain 10% 95% of. active mgrr edient, preferably 25% /0% Topi cal

appl i cati on PRHYCHN Al e chimefic arhumanized anghodyn, Chimeds artibodies argantibodiesopi cal-

adni ni strati\OlibsSﬁghtBﬂiHe@@dh&h%ExﬁQhMb@&'c%ﬂﬂu@k@,Wlfﬂy hetid1€ agent wi th
cholera toxin or 25 detoxified derivatives or subunits tThereof or other
simlar bacterial toxins (See Genn et al.) Nature 391) 851 (1998)).

Co-adm ni stration can be achi eved by using the conponents as a m xture or
as |inked nol ecul es obtained by chemicdf crosslinking or expression as a
fusion protein. Alternatively, transdermal delivery can be achi eved using a
skin patch or using 30 transferosones (Paul et al., Eur. J. |Imunol. 25,
3521-24 (1995); Cevc et al., Biochem Biophys. Acta 1368) 20I-15 (1998)).

F. Methods of Diagnosis




56  The invention provides nmethods of detecting an inmune response agai nst
A(3 peptide in a patient suffering fromor susceptible to Al zheiner's

di sease. The nmethods are particularly useful for nonitoring a course of
treatment being adm nistered to a patient. The methods can be used to
nonitor both therapeutic treatnment on synptomatic patients and prophylactic
treat ment onemgneeRig) fromiimmpadglddiliBgend . L‘bﬁm@ﬁt& Bél%gix? 18 ddRRhUpediQr phPNI toring
both active i wpié‘ati on. ( 9. anéé&o y produced in response to

adni ni st rat i 8§81 &%ﬁﬁ‘@&éﬁ) S grBes gy mrpsteieaToqlenagantibedyarayr i ng
level of adnbejoisbetociman toaaty(r) segRierks, siibias VA5 1| HRUSGZ 3 iypida SRNREEL hods

entail deterpmni basel i.ne val ue, of imune response in a patient
before admi nf's %Pﬁﬁg‘uéaggbé"gd’ PGP C%Pélét?ﬂg,&gﬁdv E‘Eﬂ’i‘ﬁ&‘?“rhﬂ%ﬁtﬂW@%ﬁoﬁ‘pﬁ val ue for
the i mung rmeperstibody et the Cenéffeent dondisieh b hinvganintibsigt ease (i.e., greater
than the typical margin_of. %xagg%idrre%al error in repeat nmeasurenents of the
sanme sanpl e, expresset R8N ApROdict MayR Xprpblrdoaion FurForkssiduse mean of such
measur ement sjubstmntially fremafhuineantiseay (R AHRABEPos hliBadyd att ddRBlckieMErd, I eat ment
outcone (i.e t hat adm nistratjaon of the agent has achi eved or augnented
an i mune reSHTRENE re‘%‘?mtsﬁés&aﬂgﬁhglf’b"rm?‘f'?ﬁﬂﬁ‘gmflééﬁ&%émdéé@ daesr change

si gni fi cant | mungldiading SsesQuean etaldrbal Matlr £aHNRNUSASES00-10633 (dshggat ed. 1 n

general , ;pat ] (oToY! i nLti ourse of treatnment with an

i mmnoge%nclpc %“g%@ 92@2@08%%833?6&8#%,62‘%6@1,yﬁ Srsrf}gfoé% 30 fhtde response

wi t h successWinterdd8 43@% 3N ncahoretee by tebkdnye inaheihesirety iof Al ReposesPdrHeni st rati on
of agent is gegsl Laue i t he.,.l mmune, response i s | ncreasing.

At t ai nment o‘_% i 1e?%F %{i’gﬁgrkgﬁaﬁc %& |u§%1t?n(5’ral Y %%i“gF}Ye&é‘gﬁP‘fW%‘t ered of

treat nent cammyaoglpdion Thehretingeriabledomeits amm usladip gesor frdn Raguwancy. | n ot her
met hods, a cQgbd eu@mf . st andard devi at.i on) of inmmune 25
, response is dec!t;_)é érwn@l%.%]e é‘grogca&%%%%?%{ﬂ"bg{;%ﬁ?&a o1 sfﬂ‘bﬁ“&%’Ff’?"%Wg’ S :
i ndi vi dubi s themusiee vagehle eiop derodins froonwhigly the GRRsvecededed!. (The bdavy a@at nent .
Measur ed val ysscrain Va8 G eibE RRANGEK | lent. after adm ni ring a

t her apeuti c ;%ecnt are then c%ggar ed*ﬁd%gﬁge%%ﬁ%r%ﬁ e aﬁ%’.“iﬁ%‘ﬁhi fi cant
i ncrease r el 1imay antibgdy srguemaest The humen aetibody spquengesecan be the srqnenossef st andar d

devi ati on f rREdIR@CERMY hukiag BRlbSdies R es dd bhsehiiS UIBRE: FULEAEmaA | ack of
significant 3Q increase or a decrease signals a negafive treatment outcome.

Admi ni st r at | BAPWSagEfrarieset gbnkP 23658 o feTtain amingasifeiann e iwmame response i s

i ncreasi 2y rvatistle régioh GrammBv@ork ed’ida&lareslested f%b@ﬁﬁﬁl{neoaseﬁtoﬁﬁieﬂ% fpie0f @
pl at eau rel at}gve tocgé)fg%{?g(lt val ues, in an indicator that the adm nistration

of treat ment™eEACHE R ta@niigeng Byseation of suglyprssibly. ~7 WD
OOl 71876 I n infleates istyhnsislingexa@itatio] ofGa) dieraOkriskiBIRIMG SBSARASS (€. 9., & nean

and standard _deviation) is determined fr a_control popul ation of
i ndi vi dual s R 3“#:1\?%3 '8%d8rrc§?|"fé“{°$é%’t’al‘f8‘hf’8§} pifecls of FHDSUIONIF BuEEWAYS and whose
i Mune r espofpgtciimaminplaaideaued in response to treatnent. Measured val ues

of i mmu response i thent _are co r with the control value. If
t he meagﬁr ed level i nrkogcp%fplﬁcé‘r‘{klcﬁagaﬂ’&&gfi%di?f?ﬁ%egﬁicpﬁmd‘f‘fmf wrighleregiong . nore
t han one st ddwwdrkdesidugndnieletied hmdnoradaid region Fameregrk fekidad, R Rim&an be

di sconti nuedy,,] : | 1l ent. .. ignificantly bel ow fhe control
val ue, conti n.uégogcgsr?nu rlna:aa\sé rsg%lp%%u%w bé:ggbrlsfh?cgsb\xgl?ereﬁﬁﬁvgﬁ‘.t SEREYHEATI06| in t he
patient per $cidifiomihs mausehantibodyiwhaenlit iv ecasonkbly bxpected thitairgenindacid: eat ment

regi me, for exanple) e j rent.,.adj sivant may be 10 indicated. In
ot her. net hods, a pati(g)flt %ng@\{agén{rl]%ﬁn%;}gtslgerﬂ r§§ &ceiving treatnment but has
under gor®® a previ ous (Bour isedjgfent to@fiDReregions noni tored for i mune response

to determ ne whet her re : J E;}J; £ nt .is. required. T easured -
val ue of i nmune respo@se ?%E%%%Sa |e‘;r’11 %gﬁﬁﬁeegl%’o(ﬁﬁa'?m?%tgi\? Pue of

i mmune response previousl §DRokgie)ad in 15 the patient after a previous
course of treatment. (@ Si Eﬁh{%{g?&%&hg%[\?ﬁ%%e&agcl.a“ ve to the previous .
measurenent (i.e., greatef than a typical nmargirn of error in repeat
measurenents of the sane sanple) is an indication that treatnment can be
resuned. Alternatively) the value neas¥fred in a patient can be conpared
with a control value (nean plus standard deviation) determned in a
popul ati on of patients after undergoing a course of treatnent. 20

Al ternatively) the neasured value in a patient can be conpared with a
control value in popul ations of prophylactically treated patients who
remain free of synptons of disease, or popul ations of therapeutically
treated patients who show anelioration of disease characteristics. In al

of those cases, a significant decrease relative to the control level (i.e.)
nore than a standard deviation) is an indicator that treatmnment should be
resunmed in a 25 patient. The tissue sanple for analysis is typically bl ood)

-}

o)




2. Passive Immuni zation In general) the procedures for nonitoring passive
i muni zation are simlar to those for nonitoring active i muni zation
descri bed above. However) the antibody 5 profile follow ng passive

i mmuni zation typically shows an i mmedi ate peak in anti body concentration
foll owed by an exponential decay. Wthout a further dosage, the decay

‘approaches pretreat meKither eatdldateyviok RibBtitaidaard 26kpRk hetaysidn@wi o dependi ng
on the half | i%ﬁlﬁf t he i bﬁga/ adm ni stered. For exanple the half life of
T § Hnag

sone hunan aft R PgEpnggobykin 4 fakpositigny fheseinggridhods, a
basel i ne nmeasairbeRE e vahtad@Oiidk Gofthd dquiviient PaditiRIYf theSndrBd®nbef or e

adm ni strati (?)rg sg.%ontg rreasakjﬂrqerrent i's made soon thereafter to determ ne
t he peak ant ’88@? B} the SV asAEPosiioRs R mofe YRifRd Fupis ey e pslohuling Pihchade  at
i nt erval s5t ocamdidatefor sidstitytif aredatdpbtd HitmareedeSvorkheib AchR taeme him@faiant i body
~has declined tohbase.l i_ne @rbu?. predet er,m dg}pe%fent,agg of the peak | ess
basel i ne (e. 52 MERe) mzngoglp ﬁ%';atf?)s’%?ﬂri CYRPAYS TBRIoD framewksidfler  dosage of
anti body i s hdimnized inemadglobiilins astRIlyHioRQERast P53 keq@éncS ISRy e HumdRas ur ed

| evel s | ess p&g@grounﬂ?ﬁ%re %o ared with reference | evels previously

det er mi ned t & QonSE P PR E OB SRBIENTE 05 FONSTISYFINAT FULR STRERSFS-t her apeuti ¢ tr eat ment
regime in other patients. If the neasured anti body level is significantly

| ess thanp,a referencedlﬁvel %e.g.., | ess than the nmean m nus one standard
devi ation of the refefeftd WRfise in popul ati on of patients benefiting
from treatment) adni nHamamritibodiefagsinst Afdid réidd bl @sagty Sfftechiigidaody i s

i ndicated. 3, Dia stig Kits The.invention further provides diagnostic
Kits for perfSF %88?%e§%ﬁ‘%‘¢w§??ttb°§'ss %f%ﬁggﬁé%wlgﬁp‘%%e, Typi cal |y,
such hits coexpeimenss,oamlentist,iakavs fieGirhd @tbpeysplifitity as HpaiiduldadiekRs to an

anyl oid pla t ch as A(3), o eact ith T-cells specific fox
the componenitnoGR RANEN oPlHE ol rinidials defiRfitdin Explmig kE chvamn bt |
anti bodi &% tantibedies cainalsd beiseteeried farppiaianthnepitopeispreificiny by eéing cabed | ed

anti-idi ot ypj {] i.es.. For detecti.on of .anti.bodi es) the agent can be
suppl i ed pr e%%ng"#%‘%;Lsg‘c?llmuﬁ?ﬁg'@&gﬁbgﬁcrﬁgnw%mb%’éj'ﬁég%’?t6’F°l B crotiter
di sh. For dededtibn owmntants of 8pcti ve T-cells) the | abel can be supplied as

" 3Ht hymi di ne to neasure oliferatjve response. Kits also typically
contain |abelling provi @i)%"&?"ﬁj‘g?@?‘% & for use of the kit. The labelling
may al so include a char Thobasitapmbach and spansianeel fusigh pRmeEPAL-aAl fog | evel s

of neasused W ks o tibodies to .5 A~i -cells reactive
with A~3.§@Thlle5@?§%ursh%géga§}’F‘%(‘%én?"e%écﬁ S v Bt 08 s er al
that is attadPi3% Qestbergr USt PasenniNe e4,68866pad Ergensaniet 41., &S Pareyt 4,638@66lur i ng its

manuf act ur e, i I - i e, th m_| abel | i ng
encompasses Gt OF PR boindBlof oy Yrance i en BV Sroulplice H G-

i nst ruct i onsProdygiaB gelbliney phiainedbydhis methodare callodpristnes, bekagwsheyas wel | as
writing i nprdetlefdld Hohtthile DK | 1. =| CACY OF
A~i AGAI NST fiAeLZHEfij#\? ER Lé&[l)l?gtl‘—:'}‘,&géﬁ’?” %@%@E‘?%%‘%ﬁ%& fq%‘gfﬁm -

adnmi ni st #at i isfisekwiy Sugnap &lymghocyts te shizis yea-antibddyralpcing xgogweicng APP wi th
a mutation . aybRO& hehasthd SRALR Cell fine cfc)'ibctd%tOe | sapa> e MS%QS&Q devel op

. ! . gf‘ QB&%
Al zhei mer' s-I'i ke neuropat hol ogy. Production’and characteri sti of these
ni ce (PDAPP Gl ésdhen; fused with an ramunized bpmensB-dymphpcyje tugbtainan astibodyr. These N
ani mal s, i n grbRkihe BRMRCCHE HSO TS i b AR 1i¥X nmont hs of
age forvvard.ﬁrBy 1_|gfteen, ng%?kgo%gglg‘vcgggkﬁggjpgﬁﬁ%%n%bfdzv%cﬁéss of&(A~3
deposi ti on &HFiFNER pybridompspads &em humangelibei mer' s di sease. PDAPP i ce were
i njectedsor th aggr egat eghdmintmizé S8 HHaL,RE aé(dbamc@&oﬁm‘%% %@Hf fered

sal i ne. Aggregated A-i 4~ was chosen becduse of its ability I nduce

ant i bodi es tPPRAEFAT QORIPITERYER adpmag dpnon (3 satibogisr agalist 2 spesifio putigent M ce
Thirty PDAPRrbglioge &9@Esited, iGhBreRraBleGSu Lo BhitopdintiedPfl; i nto the —
followi ng groups: 10 mce for injection with aggregated A(142 (one died in
transit), b5 [FFEEZRtenImmuRizationegn by eitheipyiva g5 vy FoyinpRgimmyeizationuni nf ect ed
controls. Five mice 25 were injected with peptides dervied fromthe
sequence of serum anyl oid protein (SAP§7




2. Preparation of Inmmunogens Preparation of aggregated A(342: two
mlligrams of A(i42 (US Peptides Inc, lot K-42-12) was dissolved in 0.9 m
wat er and made up to 1 m by adding 0.1 nmll0 x PBS. This was 30 vortexed
and allowed to incubate overnight 37 C) under which conditions the peptide
aggregated. Any unused A~i was stored as a dry l'yophilized powder at -20 C
until the nextelis Ble®Fhdaisofld ﬁoIntah%HﬁHhﬁnﬁﬁzeﬁ%ﬁ%§ Q%ﬁm‘?{ﬁeéb@h
connerC|aIIy avai | abl e pepti des arc used, dry wei ghts may i nclude salt
wei ght's;  weilgBergolasniide eantdiningAR ofkagmehtesr aln@nmdnotymn hribedyob e ansibedy

i ndi cat ed) I u I S of pe det er m ned
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Aggr egat®¥d ,E{(ainm?aﬂfffé grgglaMr(’yéast cell lines, according to methods well known in the art,

—
-

(2) Transgenic Non-human Mammals

Human ahtiquics against AP can also be produced from non-human
transgenic mammals having transgenes encoding at least a segment of the human

25 immunoglobulin locus. Usually, the endogenous immunoglobulin locus of such
transgenic mammals is ﬁJﬁctionally inactivated. Preferably, the segment of the human
immunoglobulin locus includes unrearranged sequences of heavy and light chain
components.- Both inactivation of endogenons immunoglobulin genes and introduction of
exogenous immunoglobulin genes can be achieved by targeted homologous
30 recombination, or by introduction of YAC chromosomes. The transgenic mammals

resulting from this process are capable of functionally rearranging the immunoglobulin

component sequences, and expressing a repertoire of antibodies of various isotypes
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in the plagque-negative A~i 1-42 treated mce, while m ni nmal

pl ague- associ ated gliosis was identified in one nouse treated with AN1792.

" I mage anal yses, shown in FIG. 4 for the retrosplenial cortex, verified that
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pg dose group with a lower GMI' of 3000. Followi ng the fourth inmunization,
the titer increase was nore 1 S nodest for_ npst groups. There was a cl ear
dose response across tHEPrSHRYOIRsromhinanbdrtboditoups ftom 0. 14 ug to 11 ~g
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i mruni zations, the antibody titer was dependent on the antigen dose across,
the broad range fromO0.4 to 20 300 ug. By the third i mmuni zation, titers of
t he hi ghest four doses were all conparable and they renmai ned at a pl ateau
after an additional innnunization.




One nonth follow ng the fourth immunization) titers were 2- to 3-fold

hi gher in the 300 p,g group than those neasured from bl ood drawn five days
foll owing the i mmunization (FIG 6). This observation suggests that the
peak anamestic anti body 25 response occurred |ater than 5 days
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the 33 Itg group. In i, uHGni I 3 ,ng the | ast
dose) GMTs declined steep%ggby agégﬁa?dg'ﬁ/gboaﬁg%%ééégﬁo éea:ﬂ@rpr%glf‘(lf??%he decline
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at a ti mOpoint when ARG ETRESHPMIRGEE ap wrisglyarrlisatiginghedwsiprganismshe br ai ns
of the PDAPPeitfief®-epidifiés or BfantihtBBalGad bBfie M&s@ehrin.faostulal.'hﬁbrah.udem'de,r eat ed PDAPP
m ce devel op a nur%er' of neur odegenerative c_har]’ges that resenble those

~ found in AD PEETHEN waclor contaig §eFeiion AaTksBNm& ARG YA Teststagee or hpgrgmycingat | . Acad
Sci. USA 94) redibtahbe 1to porniid RB&loh.of Hase 2RPemstotadi with 1A &sirddtiNANYI| 0i d pl aques
is associated with a degenerative neuronal response consisting 15 of
aberrant axoff§i*'§%d dendritic el enents) call:ed dystrophic neurites. Anyloid
deposi ts15hat ar e .sur Eossiideshelpyokarpotioctost raitiuldipiseplor clomag eDA cal | ed .
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the. one-year old animals were also included in the inmunohi stochem cal
anal yses.




Met hodol ogy was as in Exanple I, unless otherw se indicated. US Peptides
lot 12 and California Peptides |ot MEO339 of ANL792 were used to prepare
the antigen for the 15 six inmunizations adnmi nistered prior to the 15-nonth
time point. California Peptides |ots MEO339 and MEO439 were used for the
three additional imunizations adm nistered between 15 and 18 nonths. For
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at - the stl@dy' s i ni ti affh®rectors corBiningnlie YA sépme6its of intepdtydad beltrbidfeglen | Ncr eased
over 17-fol d; Yoni - ] whil e AN1792treated mmce had a
greatly redué%@mgﬁfc(ﬁldwﬁﬁﬁ}gh%gﬁggﬁsga C%I?II.‘III °nﬁlbet%°1 CTIIé@éI’?SﬁaIIE‘ t he

12- mont h unt PEPlecaigiym pideridettiasfacion i nemrmenlyrotiizad RBSrokire@iceellsgr oups. The

anyl oi d bur dgRer¥82alSiuB¥hbiG a0 kb ' he ANL792 recipients at both
15 (96% reduction: .5 p.rIIOOI:.SD and%rll,%n%%&gg%?bg%g? ?fg)‘crIl;‘)n’gbé?I’.sbﬁ(?g)"%nt hs. |
Typi cal |y, cBtqd Easlegtippican b usedforether geilulan heyalrharinethoinistd tattessférm t he
frontal apd mehfeEe! eI iBbludeQhd dsE 8ol BRM 'IIﬁ) i.n a

ventral -l ateral di re,?ct ilonu,t o i rI\./oISp\?Ie thé’ p?(IeI I%Igﬁglgﬁ%gséﬁ’f%r hi nal cortices
(EC). Littl eSlBroR2tat Agimicrpiniection (frg sensrallycSambraok etiad., supra).iFasl d mi ce, the
appr oxi mat e prguctibn MtiaipeANAAARIs Wik S1n HAIESD] b &f oothrad Mont hs
of AN1792 treat rTFn,tz %I};j d deBosi th on vvas.(IIIE;II;@I(;I1 céaglgonIcﬁIhg%déoac)Itﬁ’the RSC,
and the progP"¢&RPRABCIRRIGFS Bieht Scgpme efembryopis Stemysells: endithexuclei ofatchd by AN1792
treatment. Teells traristefred RES@LM@kddVAcyrdtowed that AN1792 conpletely halted the

progressipn of anyloid that would normally invade the tenporal and ventral
corti cesl)2 as wel | as HPF°ESPENCGANDAdiEs 3 fe pusifisd accardingosiindadn i n t he RSC.

15 The pr of omnddmﬁiﬁcﬁ&mfnclﬁwﬁgmLtb&@ﬁmc&ﬂnﬂ&h‘&h&&%ﬂﬂ ,%Q{ti cal anyl oid
urt her_denonstrated by the )l’ -nmont h group,

burden in th DAPP 1 ce, ar.

whi ch had be%ﬁﬁ?? foresa 409 5F I‘@eé‘é%%%‘[yh_ OP%, Y@L LG ion dSrapeTNseag
cortical amN¥i@8¥as found in the AN1L792-treated nouse, with a total |ack
of diffuse plaques, as well as a reduction in conpacted deposits. 20 2.
A~ 42 (AN1792) Treatnent-associated Cellul ar and Morphol ogi cal Changes A
popul ati &h of A~- pdsiQther Fheraehitic Ageatsf ound i n brain regions that typically

contain anyloid de i . Remar.kably,, in several brains from AN1792 '
reci pients) very ZQ%?'I@I‘IV&B?aﬁcumé%tufﬁ%&clpﬁqsﬁf’rm@g‘?‘ﬁ‘&le%l'rcﬁﬁs‘b?taqu'es wer e’
found. Most tdd tolaglagueTomponeny swhas AR péptide PR eXaapld P-cBIf Gohd Al Wi t hin

cells with |ar. |.obul ar. or cl unped soma. Phenotypically, these cells
resenbl ed acﬁg?'gsgf'@d’%‘@rbéﬂﬁﬁr%fs‘agaﬁW@ﬂ“’#Iﬂe‘}e and eduthamfitBor eactive with

anti bodi es rmiewglobalinrend R RdBsRKRl G8S ety ﬁ%hip%ﬁx?lem&%h% g@nd.
m crogli d CD 11 b)t. and were occasionally assocrated with the
I

gor(NiIiC%)l and . v

30 wal | | SRt obthe ealls ged cra dindite AP pepige rT-edbl camtacted avithaltk cel Bt sect i ons
| abel ed th%&@mmd{b'&% inkil i.bedie I simlar
patterns of tehese cells .vvel,raet reco ‘#?Z@Idﬁyggéo‘t%ﬁr%ﬁg@e‘?%?p@% bodi es.
Det ai | ed oxdREFteY EpFs g¥oremias ANMEFSixlass B antisien panzsimitarly de ezl echctivaed CDhe MHC
| I -positive T&lll.s were restricted to the vicinity of the l[imted 68

)i
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anyloid remaining, in these animals. Under the fixation conditions

enpl oyed, the cells were not inmmunoreactive with antibodies that recognize
T cell (CD3, CD3e) or B cell (CD45RA,” CD45RB) |igands or | eukocyte common
antigen (CD45), but were reactive with an anti body recogni zi ng | eukosi alin
(CD43) which cross-reacts with nonocytes. No 5 such cells were found in any
of the PBS-treated m ce. PDAPP m ce invariably devel op heavy anyloid
deposition in the o tgr m)%ecul ar layer of the hippocanpal dentate gyros.
The deposition forng *ETIPHEY streak within the perforant pathway) a
subregi on that classi Gahkygasibrdhdusingay imntheptsacpsesontam tAbappidpeiate
characteristic, appearance of these deposits in.PBS-treated mc senbl ed
Chat 50" pr ovFOEEF P SRR PUFPLG Rtk o e i om0 B

deposi ti on canginsdgetlc. o thiofitnatibn 4 pepedaifrdnmogapaet edingtdtoassitable carrieont | nuous
band. In contrast,.in a nunber of brains f.rom AN1792-treated mce this
pattern was 69?2‘1 flick gp mﬂeé?sg?f‘.se"l‘ﬁ%ta lFﬁ%&%}%Q’\FC Tt %?lﬁmaség?sh? i on no

| onger cont ailiapet Hinbéyasie, immunoglchulia ptldchies, byrugtulppotathuminygdangonpl et el y

di srupted. Instead, a n er .of unusual punct at C1 Ur es, esent
that 15 are FR8E PAP °“¥ﬁg’ﬁﬁ?ﬂ°t—pﬂ g%nh%aﬁtg ?'éléc,% a§é1§ é?’gll%' gfceo\?\zln%[?%ég%ear ed to
be anyl oi d- cGhpgbm,ongn atehbized tdA#Cddrivatines iQthev carces includee T eell epdigpesibaty obser ved

in the viginity, of extr I a (s B9 d j . The
pattern o asbls&éé? ré‘f‘ﬁlﬁfr? @EAJ{%%SD%%WJ@% @eﬂ% Wﬁ%?@% \%aﬁésﬂ J\%lr':% simlar
in several braeisometimeingwi 9 4y feravkrsal Tweell Fitepadi” Stixainlgs ofomiveGaldh- t hese
nonocytic cel | s restricted to the proximty of the deposited anyloid
and was enti rcglffp\{\% essérﬁ:?‘}df'rom ot her brain regions devoid of A~i plaques.
Quant i t ati ve Infiregz Hemagpging: BA,MEC PKYEKQNTUKCAT - | 8891 @8 N@ctllons reveal ed a
trend towar dPADRE @as®mon residumsboldead)t AKKVAAWTLKARNG RSO 3RAN®i pPocanpus of
AN1792t r et e MalarxeCS ARppiropel EKNIAKMEKRBSVEMO U SERI T NosaBhed si gni fi cance
Wi th the nmeaHpeitisB siffadéibligkns B Ag|, v EBLITRIDT ppoSEAPUB . NOthade results are
i ndi cati ve ofHeac3HowieProrRi 45: B8RS, 31,2 005 PEmVIENEARDKAENHI ¢SEQ I auesbear i ng
brai n regi onsacifle CANMOGudTnf @airraprApviievdissg HLINGA Bkt ermi nati ons 30 (a)
Cortical Levetetanhdtortid:I'ER},SloPRGREKFTceyEL haserdimmd:evel of total A(3 in
the cortex atreladud®EHiNISTIRS,, FNEBOvSEIBvPRhsLdHIiENCSEE e N0:8g)700 ng/ g by 15
nont hs ( Tabl q{ﬁgglﬁTﬁQ{%m&wg@mmﬂme(y@é@ was £2, 000 ng/g) an increase
uri

of over 10-fold ng the tine course of: the experinent. PBS-treated

ani mal s had 8, 600 ng/ PhQcarieAt? sahulddng B RAHECIHEUNGRAMuACIe§RRRAnde19, 000
ng/g at 18 nonths. In contrast, AN1792-treated animal s had 81% 1 ess total

A~i at 15 morrviesingsisugios Thgh B! & aethP pepdidespi-d. wihiln iz B C)F-681.204i gni fi cant |y

less 5 (px0.Q ifeQ1sAlh AVBP{ @ a0 H AN TEAR S r QK YEnihged@ PR When the
AN1792 anzc-isoPBC%Qxégrké%fg’ssq%/sere Cg)‘%’pal’ eaélq( Tabl e 4), r"eprrnesgent ic’&gha 72% r educti on

in the A~3 t Hinkedgowkntidet thatreplases ttaasportagessttissuss, gt deseribedia PMahapy WOo bt ai ned
when corti calgq8¥pl 590 9t 1¥er e conpared, nanely that the AN1792-treated
group cont ai ned1 much 'l ess A~142, but in this case the differences between
the AN1792 and PBS gr oBpnggsnis agsniffian be irked ircapistsipy spmie! FRo{ieg p. 04) and

18 mont hs ( p=f At fo}_ﬂm&rﬂim-ﬁﬁ@eﬁtodé cal¥RfinBRddmSfokRatdh of diswfi@) | n Cortex
UNTREATED . PBS . "AN1792 alo al A 42 nT tal A 42 nJotal A 42 nl121,600 1, 300

(10) 158, 780 glinkerys psing ¥-seuinidyct2(ryridyldtio) propiogte (FFRE) #B91CaBHIR F500
(10) 19, 000 1Mge%@ggéloﬁcﬂﬁgT-cﬁr@&xyfatﬂSHC@-) Qfithepeptide lacks a
sulfhydryl group, this can be provided by addition of a cysteine residue). These rcagenté
create a disulfide linkage between themselves and peptide cysteine resides on one protein
and an amide linkage through the ¢ -amino on a lysine, or other frée amino groixp in other
35  amino acids. A variety of such disulfide/amide-forming agents are described by Immun.
Rev. 62, 185 (1982). Other bifunctional coupling agents form a thioether rather than a
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** p=0.0001 . 15 (b) Hi ppocanpal Levels In. untreated PDAPP m ce, nedian
hi ppocanpal |evels of total A-3 at twelve nonths of age were 15,000 ng/g
whi ch increased to 51,000 ng/g at 15 nonths and further to 81,000 ng/g at
18 nonths (Table 5). Simlarly, PBS i munized mce showed val ues of 40,000
ng/ g and 65,000 ng/g at 15 nonths and 18 nonths, respectively. 20 AN1792

i5r1m16 gi)z ed/ andis@dide 1RkipebMagyl oﬂtﬁﬁgt}ﬁd)ét@drh-feﬁ(mi(ijﬂgla%&ﬁﬁdré t}&ﬂ#éﬂal%vﬂﬁ@leq_ﬁ/ g and

o1, ng/ g at .the respective - on an -honth tinmepolnts. e

18- nont h ANlaﬂéﬂcp‘E‘&feéa‘Pvéfﬁﬁfb°(/5;Li1“61é“%§£§ap§?’§ﬁ‘f‘%izé ?fﬁ?veqwﬁrmﬁﬁan that of the

PBS treat ?d igﬂafmic(api‘e’, @@f)ﬂa%irz]nia'@ihbtﬁylfc}rcloﬂ‘&a&unmbayliccnfcidAThefl&rt@ame t he sane

pattern of results, na t hat,.l.evels i.n the.AN1792-treafed..group were

si gni fi cant I§7°‘fp5\ﬁﬂ}b°taﬁgﬁt%rl?yf%bl% d sf?ﬁ’f’ﬁ%lﬁo ‘S?E”é%}g&m%ﬁ? 000 ng/ g,

respect i vl ysulfpnic Bci)@@)iuakalf. he 18-nonth evaluation (Table 3). 70 Table S:

Medi an A~ Level s (agl i n H ppoc us, 1TNTRF ATFn.PRC AN1792, tal 4Tota A

2 ntat A 21215, 500 11‘%‘6‘6‘%%‘6%%@%6“&2?2@&5?}63@6‘?‘16’6@%% (9)24,50

ig 100 51 10) carriets (3“’3’[%%&@58 ﬁepﬁdeﬁ).%@é@ﬁ%g&ﬁ(f}a?@ﬁaﬂbclim«lﬂu at}lc.iﬁml;ﬁl In

L R AR s o ES) R St Al by

m)lnt hs had I’ihﬁ&!/ﬁogemc,%pthﬁ/cg) bhcl?JBcScrté ircthé ﬂxd/oﬁﬂxiomm. Optivsailly andeimmmabesion t ot al A( 3
val ues of, 21 n a S nt hs. and .43 .n t 18 nths. AN1792-treated

i et s Ar ePRashafibg SReliEmiGeR 055 8k taRhod SR e SO

si gni fi cant | tie Nasad C(term( 2] the pdpddc. Sodeatmidipeptizies fesve(t@ idugg/adipipediaeellt he

correspondi ng_PBS gr.o Tabl e 6) .. .Table 6. ,Medi A |.s-(pa/g) in

Cer ebel i um Uﬁﬁ&%&?@ﬁ_“%@@‘%ﬂ?f@%“%@‘i"o‘f‘ %ch‘gheepncf ?5?1 % 1!16‘&!5': lli"?%C)%‘?o%t "(efp A(3

(n)1215. 6 ( 1@3pbbRAgaingt 46 AGWBgéd) ptide (ke th@BEafie dePhide3. 1 (12)24.8" (9) 15

* p = 0.0018 4. Effects of ANLIOZ Treat o) ) APP-a and the

full-1ength APP m)l'ec% Y ?58‘%‘%:“%& ‘éﬁnﬁ%a%gésrc apwgﬁff%bggﬂ‘ﬁ%&ﬁgsgquence and

t hus coulfl bemyindl &agmeait biAD inpiakddaditd§-terhiauge nenratd peptidef Irsuclddgema.2- di r ect ed
i mmune response.’ I n studi es tao date) slight i ncrease.in. APP. ] evels has
Deon not eq e syl g tatecmenror A st IR BRRRRRTGHER O 1 he
cortex, | evefuSiofprotid eeordinglyssuétusid prbleink g8 giftr}ivoin ivfiEinganibodiesalgent i al | y

unchanged by .treatment with the exception that. APP:a. was _reduyced by 19% at
he 18- mont 14 (i GpPe [l EHTSRI DUSRIRLRLE SFP  RERRE NP8 of oup.  The

18- mont h - AN1ZQgis bf@@h@&zi&?&n?ﬁlsééa%lmrrﬁomg{ea@ b N-tegramkll sygntbint dfapent  from
val ues of the 12-npnth and 15-nonth untreated and 15,]-a§m§1th PBS groups. 25 .
g -

In all ca3eslitiréat A {amisugtooBneA ETCRY PhR 51T 8HIdh 8P e nor mal |y
found i n PDARBI¥hCS Aphdcorporatediifith Sich Fusith pANH M metiRALEERS at A 1-3 and
Neur odegenerative and G iotic Pathol ogy )
ends at AB7-11. AB1-7, AB1-3, 1-4, 1-5, and 3-7 are preferred N-terminal fragment of
AB. Some fusion proteins comprise different N-terminal segments of AP in tandem. For
example, a fusion protein can comprise Ap1-7 followed by AB1-3 followed by a
25 heterologous peptide.
In some fusion proteins, an N-terminal segment of AP is fused at its N-
terminal end to a heterologous carrier peptide. The same variety of N-terminal segments
of AP can be used as with C-terminal fusions. Some fusion proteins comprise a
heterologous peptide linked to the N-terminus of an N-terminal segment of AB, which is
30  in turn linked to one or more additional N-terminal segments of AP in tandem.

Some examples of fusion proteins suitable for use in the invention are

shown below. Some of these fusion proteins comprise segments of A linked to tetanus
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Neuritic plaque burden was significantly reduced in the frontal cortex of 5
AN1792-treated mce conpared to the PBS group at both 1S (84% p=0.03) and
18 (55% p.01) nonths of age (FIG 8). The nedi an value of the neuritic

pl ague burden increased fromO0.32%to 0.49%in the PBS group between 15 and
18 nonths of age. This contrasted with the g reatlglgdreduced devel opnment of

neuritic pladexels ¢mitopsssucings AespribpdduS SAPE. Al 2ER P &HE8  and EX #E/-1Ha8Rm8e bur den
val ues of 0. spectively.

. Immuni zat i on?s{s)n (?ﬁ %iésgcegtéﬁr%gﬁ%ﬁAFm%%?%gag?gggggﬁaﬂ{c%ggﬁeggast rocytosis
was al so si gri7Bb.i4ttIomerhetdodugdus peptidsearREGversal Angly epitopeselaisere metedswhen
conpared to the ou 0. 028)
nont hs of agEéh (aﬁfrg orgﬁim ugltlgoe{lﬁ?%}%}’% gg@%&&é%gﬁ@%éﬁsﬁﬁlﬁom s in the
PBS gr oup 5i nas eMedlogmxb\smnﬂiﬁlimdcdnﬁgﬂr&lmmm fomeforetheds) 2@t 5 5. 21%

AN1792-t r eat nent SUPRLEss x t: th tine
points to 1. SHIHIR § %S’QBI/J’%?%“SSE) c%?récg m T%’B;s%gﬁé@?cht %hﬁtggetrﬁla was not
bei ng danmaged. Byefériidy & isda ank evith 2deipg sostGrefdredi Body x Réwp,an@@sn@@nms

descri bed abqv ven n qg“( recei ved
a series of g‘ fﬁ%gungza rf’%?\'si@?cgirgzoprgﬁ&g‘#cgﬂg%ﬁ ﬁfgf‘ﬁse &%{?'—sr eund' s
adj uvant and SQGMM)SEm@dsofm&aqomdeﬂmahally at vveeks 0) 2, 4, 8, and 12)
and a sixt.h i mmuni zati.Qn l one noFen ek 16.
As a negx‘tol ve control, 13 %#gfqnggm%&n 1?)15}( B évurrafrgﬁ’éaﬁklfe\régsn%s%er%slt c\éﬁ1 ce
recei ved i rrmpmdzeetdluyrimuafnglaaﬁudels)aitlmsi‘smebbtﬂﬂac\m tetmindeng side chailj amisgsted and
delivered on,the sane sched Anl even
days foll ow r%f”ﬁa § ﬂWﬁHP 'i"%urjlnbsc mes\g{f tl%“'et o\ggtéégé%ndg%‘gﬁn& Rnti body
responses to ammigtz: vanah, maawlmg isxyuclﬁr_d sil p@e@mmtmc e termini. t gn ghi§ GVIT) f or

t he ani mal s that I 0,
7,600, and 45 ORISR |o°v%?mﬁg“9§g‘%%n‘§)m§% F’g‘;é’%? Bl h%‘“‘éﬂ‘gg
respecti viél y corrdosweblmlémiwlti grcatbmﬂmwyhmsmvemsmmtq Headlont rol ani nal s
foll owing the sixth i munization. ' Approximately one-half of the animals
were treated fDr ahqggdi onal three nonths, receiving inmmnizations at
about 20) 24 qie}?/weeks.\th of these doses was delivered in PBS vehicle
al one wi thout Freund's adjuvantga Mean anti body titers renai ned 72
unchangedhVveddai-s_ti me pestod. In fact, antibody titers appeared to
remain stablec?rom rth to the eighth bleed corresponding to a period
covering the dehfderTo the ninth injections. To determne if the

A~i -specific antibodies elicited by immnization that were 5 detected in.
the sera of ANL1792-treated mce were al so associated with deposited brain
anyloid, a subset of sections fr 1‘& AN1792- and PB treated mce were
react ed wt h A0 ‘%{gg e‘é’?&% H?'P U%¥htrast to the PBS
group, A(3 pl aque 9 PneF e ated with endogenous
IgG This diff el peen eenln both 15- and

18- mont h gr odﬁgog%gf pjbl | Sé&? &rma%° ﬁ |l abeling in the
PBS group despi t &) resence 0 eavy arry urﬁen in these mce.
These restl ts 'y ei n generates
anti bodi es tmﬁ%éﬁﬁ@ )JT gﬁ&ﬁ HSMLB‘; i%"ﬁgﬁﬁg 2ol aques.
7. Cellular- i atea T ne Resp onses eens wer e rermved rom ni ne
AN1792-i nmuni’Zed and 12 PBS-i nmuni zed 18- m)nth old PDAPP m ce 7 days after

the ninth Ieno ted an ultured for 72 hin
the pr. ese#cg.rf‘%}glé Z%_M ﬁ%g&%ﬁ %‘E"{i‘%ﬂ 8@' protein). The
rvitogen Con A se a p05| t| ve (,o m responses were
obtained with >1.71.4M pr ot ei n. froma ru ne AN1792-treated ani mal s
proliferated £ Protide descpb §J§5b7(§6'é1q Fnl)ﬂ"?ﬂ” i1 -42 protein, wth
equal | evel s #9052 Ghb?/aep W)WWHW%—@( FSER 1B MUpgd) Panel ).
There was no response to the A340-1 reverse protein. Cells fromcontrol
animals did not respond to any of the A(3 proteins (FIG 10, Lower Panel).
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25 C. Conclusion The results of this study show that AN1792 i nmuni zation of
PDAPP m ce possessing existing anyloid deposits slows and prevents
progressive amyl oid deposition and retard consequential neuropathol ogic
changes in the aged PDAPP nouse brain. |nmunizations with AN1792

essentially halted a I0| d developing in structures that 30 would normally
succunb to a 8‘?5&6% 1-7 ¥ A{Reptidey n&ﬁ&%@&%ﬁmﬁgLﬁwwerapeutlc
benefit in th&éER & MRnt1dF AD. 73 | V. SCREEN OF A~i FRAGMVENTS 100 PDAPP
m ce age 9-11 nonths were immuni zed with 9 different regions of APP and A~3
to deternine whi citegsiex of Bisipa protains (iamynessaicsniioneos A6 halded)

di fferent §munogens a HAVERKASA-RABFRADRARERID P BSEERBRG above.
The 5 i mmunoggRs;dyncl ude four human A-3 peptide conjugates 1-12, 13-28,
32-42,1-5, all coupled to sheep anti-nmouse IgG via_a cystine link; an APP
pol ypept i de amino aci d® g‘gﬁfwa P NO3ID- 40, and aggr egat ed

human A~i 25-35, and agmmﬁgﬁ; Wﬁ@gﬁggﬂ@mmlgﬂ 42 and PBS were
used as positive and n%ggntgve COWH vel ﬁa Ten m ce were used
per treatnent group. T DOahd nice were

eut hani zegpat the end EE‘RﬁUMﬁS‘@MHfAAI‘MEMA@@(SEQmNOhM stry) A(3
level s, and toxicol Ogypﬁ?@@ﬁm PREERADOSAE PRED-DREFRAD (SEQME eri al s
and Methods 1yoPggparation of |munogens 15 Preparation of coupled Ap

pepti des: four human ADA HFRHD- SR Y VRONTUKT 8T -1 APFRADAGSER MeNOdms 1- 5, 1-1 2)
13-28) and 33-42, eachpA@HRIIRDLAE FRUEDAEFRAM-PK VVKHENTLECATWESER I epar ed by
coupling tlbroNg)hz n artificial cysteine added to the A~i peptide using the
crosslinki ng reagent S DATRFRENCH A EFiReI DAPK PRRQNIRKUAT (SBQ B0y e

synthesi zed with the f plARFRHIYPKYVRIQNIDKLA TRRIIIAKRMERASSEFNV- each case,
the location of the i nQAMKANSRAIGIVEL-FNNETVEEWIRYPKYSASHLE MARFRFD

under i ni ng. The A-i | 3DATHRD-DAE FREID-DAEFRI DRQYTKANESKFMIBTE]l-yCci ne resi dues
added prigp to the carboxyl term nal cysFENFEVEEWLRYPEMSASHLE~SEQID pepti de
NH2- DAEFRHDSGMBY25)CO0H { SEQ | D NO. 30) Arit-5 peptide NH2- DAEFR~- COOH ( SEQ
I D NO 31) 25 A(333-42DaEFRHDB QVHZANSKBIGITEL CRRET A RWERVRK GAIEEVVI A- COOH
(SEQ I D NO 3ZEQMBNO:23 pepti de Ac- NH HHQKLVFFAEDVGSNKGG~-- COOH (SEQ | D NO
33) 30 To prepare for DMERRHIPQYIGANSKEIGIEEL CENNF TS FYLRVRISS ASHLE- nouse | gG
(Jackson RemunoResearch Laboratories) was dial yzed over ni glRAEFRHhst 10 nv
sodi um bor at e($EGEEND: 2 8.5. The di al yzed anti body was then concentrat ed
to a volume of 2 nli usPABFEFP AWIKBNSKRIATTERr 63FQ FPeNOTe?8 )RR 8uBfo- EMCS 74
[N (y-mal ei mi docuppxancdryl) resicci ni mi de] (Mol ecul ar Sci ences Co.) was .

di ssol ved in one m. depeptidged.water. A 40-fold nol ar excess of sul fo- EMCS
was added 3@ropwi se Wi th stirringy:-6linGs sheep anti-nmouse 1gG and then the
solution was stirred foeptida additional ten mn. The activated sheep

anti - mouse | gG was pur mwmm&w&%@yw A REgpEOBPIR a iO L

gel filtrati opgo0h UihkgtBid&E ggglﬁljeﬁ 89)Col urm obt ai ned from Pierce
Chem cal s) equili br ateéd with M NaPO04, mv] EDTO?)8 PH @ %Cgody
cont ai ning fractions, QEWWWHW%UP!S&HE’@’%“ ot iy | ed and

'?Ihl uted tgsa ?&%@&%ﬁ@fﬁxﬂﬁho@&sw R iR RkaYiod of WifibBdies HMQAQ-foi’fuﬁﬂn per QD as

passive immunization. For example, A or a fragment linked to a carrier can be

administered to a laboratory animal in the production of monoclonal antibodies to Af.
40 6. Nucleic Acid Encoding Therapeutic Agents
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extinction coefficient. A 40-fold nolar excess of A(3 peptide was di ssol ved
in 20 mL of 10 10 mM NaP04, pH 8.0, with the. exception of the A333-42
peptide for which 10 ng was first dissolved in 0.5 nL of DVMSO and then
diluted to 20 nL with the 10 nM NaP04 buffer. The peptide solutions were

each added to 10 nL_ of activated sheep.a s rocked at room
temperature for 4 h}mmwe?p@gﬁf?gaﬁétaggﬁi Eéeé’f’gg mearlseoq’g%dggcr(%tb ated to a final
vol ume of | esgminksaaticibrhiclels hdids eacodivgiselenedGeptideiipmepogensher aatithdieherd di al yzed

15 against PBS.to buffer exch e the. buffer. a Ade. The
conj ugat es wehieF GREVUT R ﬁ? PEVEIRTHBT °r§r§1§ﬁ§m Cearcsds?%rﬂggﬂrl li zation

and then al i guaNad Amtcmo‘ammegﬂmt é:xfcodmgrguamhnsgenngupxtaﬂ@ixekﬁda@ -20C. The

concentrations of the at es e te| n
assay (Pier céeﬁ%éqﬁ’ Eﬁﬁﬁngrj \ﬁ'cgﬁs ﬁBrrc’g‘@{efuéef%rnr% %%r%gcur ve. an ugat i on
was docunent eegrint inhiee inehded tdrgat cells bghpatmc Fmressiontlmblolzd)cwliaﬁf ggated

peptides relati.ve to.that of. the activated ] The A~i
1-5 sheep anﬁ"ﬂ‘?&ﬁ&“ %ﬁ]’ﬂ’goétalé%'?céc%%nsf pr@}?memg%ﬁfmﬁg%ﬁ%%ﬁ%, the rest
were from a dighgrdedvyehsn mirmoiogloBulinfgempar tht CdIV mﬁjoalggrrmgla@eeqﬂrl}b\(B pepti des
25 Human 1-40 N152 Cal i forni ept |.d |.ne. JeledfE@N 1-42
(ANL792; Cal m‘ﬁ%’&ﬁ%’&‘i‘%&%"’ F‘H‘éﬁ"P diett SRty & ﬁ%&%&g‘gﬁ%ﬁbmn 25- 35,
and rodento 1- aﬁ&cc(cﬁieg sefuenees arclépt dlahed uitcm:vqctoboforhﬁﬁmibgatlm@ﬁdm@b@hmr e

freshly sol ub| nj ections from
| yophi 1 i zed p"é’ G e R aggﬁcléieg%ggaggﬁgg Al Bos D 201 ONS 1O

pur pose) two ng of pep&mdebmf‘emazhd@dsxstynﬁa@amlablﬁugmd@eirmlllzfééys\'mtser and
the mxture was v n 19/ 1801 do0{99s § QhddbiiRn OF
suspensi on. t?é Itfagﬁr%qniﬁfg% @urab ﬁ%&zg}n?w%gptl de sol ubfe at 1t his step.
A 100 ~.1 al |\qclots (ok, ) )BeRBEL 1)(/1@897 91189 )MGIIO'ESGPCGFM%‘GF‘GWI phosphat e,
pH 7.5) was e PA Fe 208 112 pbX AGiRi t ate. The
suspensi on vva gt5ze}§<oé1 g g.l n‘BaM%I ﬁ?cu at {egg%ernfght at S?C for use the
next day. Pr e.pdudamg vacinif Vt!'hﬁeanégbc@‘ﬂpm prxavimses AfirakvegtoBsSOmghc #PesiY encodi ng
pBx6, a fusio %nﬂrs%ﬁa:!sgl?o%? Jé& fr&gs&ﬁbxmﬁs?cmcﬁ&apvﬁgbsd(s&asg epiepikgge Ms-2

pol ynerase N5 termn er sequence by . am no aC| ds S92- 695 of
APP (~3APP) vgsl .efoﬁlsqlrmzﬁ@dﬂésl%@sl{ﬂ%ntﬁ“@ fr’é?@eﬂéﬂ*ifv“é% seqgUS 3. Biol.

Chem 265, 449¢r448y (i1!%993v1m§5?%u&'a§$£§‘idilla¥\@§rn£tfti§’0§ﬁs€(§eaﬂlol96VB4152E)an@ol| and
the protein was éxpressed after induction of the '

t
were |ysedi nP%W@P@&“%Pr{th)B%B' Hypron Gerg Therapy 6p¥|5|3f3? e‘gg P é‘ﬁ‘ir&ﬁ:vgr ISEI)S

PAGE. Fracti o§4312¢99'4ri Xihd &l B‘Pﬁ%ﬁnmaetbﬂ@fﬂ} iRES. 24] 2630- 2/833'(1@96) bl ot using 10 a
rabbit anti-pBx6 pol pool ed, concentrated usi JDg an Ami con

cl onal , ant
Centripreg tube and %?’él‘%? Hg%mg@%awﬁgcﬁﬁwwﬂ&sw H&H%epar at i on,
esti mated by @a{ge&ﬁtoqlp&mwsamedplwdl?mmmgs aamawmygsy 5to 10%
B. Results and Discussj.on 15é g PE@%% hgﬁi Ie and femal e,
nine- to el evef8iifthi048ret’ 18631?"3 #E3HhA °1°FS§H§§ °8° e wer e obt ai ned
from Charbes [RinviBibgdadR@Alsd K ddsortitd tol srassdtiated ahb paticulape catiess, Mamglemfe sort ed
into ten groups to b ed with differen JAPP
conbi ned wit hWF’F%Hﬁ'HS%P%‘&YEWFm“M?tﬁB?%m%P”edtp8iy§1w°ﬂlﬁ?cgpc? 53 tch the 20
gender, age, pigéctaéspgee, aggMeGey el of MicheEmap.[(t496).Wi t hi n the groups as
cl osely as possible.

Gene therapy vectors or naked DNA can be delivered in vivo by
administration to an individual patient, typically by systemic administration (e.g.,

30 intravenous, intraperitoneal, intranasal, gastric, intradermal, intramuscular, subdermal, or
intracranial infusion) or topical application (see e.g., US 5,399,346). Such vectors can
further include facilitating agénts such as bupivacaine (US 5,593,970). DNA can also be
administered using a gene gun. See Xiao & Brandsma, supra. The DNA encoding an
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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(3 peptides) hunman 1-40 (AN1528}, human 1-42 (AN1792), hunan
25-35, and rodent 1-42; and a fusion polypeptide, designated as pBx6,
contai ning APP am no acid residues 592-695. A 25 tenth .group was i munized
wi th PBS conbhmespsen is pregig]taiedento tasﬂafamftun@rps.conn@mc@hfaqqu-%ﬁﬁni zation, 100 pg
of each A-3 Hﬁ&?&ﬁrﬁﬁcth& afe Mo diratEBR 0K srEB0wRY opéxfpiﬁﬁe?ﬁlg/i}gliuﬁ(;g%s} %@t ve pBx6 in

t he sanme vol une 'of° PBS or PBS al one was emul si d :vol) with
Conpl et e Fr epemdtrate HespesianteptiOriApveral cell layersalFovexample, Bie Ap0g0™fken¢ or the fir st

i nmuni zati ony {0l | er. Sa i nogen in

| nconpl et e 385{3?%%%@%“?1%?%‘\:/% ﬁ%ég]kf&gb%é'f@d@%gw%ug%tﬁ our doses and

with EBS ﬁ(lzlr AftemativelyahakddBNA canpassihrzough etirsintoethebloed stream sduplyrhyrsaqfﬁ:rg‘ toneal |y
. . ¢ t

on a biweek! v SHRRGHb Qeif Oftn bRkid brthechHGRRHIARATsec W15 95/08ks), mONL N Y

schedul e thereafter. I's were Tour to seven fol | ow ng
each i muni zat i onIngufarther yagiatidn, wectorsracedingomngiugessas 92p be delivendoralisesrent of

anti body tit ) 1 _ |n|1§;;n§g ter the
final dose. g{vg’,b? @%ﬁh%%g%gﬁ%ﬁhﬁﬁgd%%ngéf’ ol %ﬁ%gbogﬁglﬁa% our
nmont hs of i maspiretea tiswn bigpsyhon universalrdonar hiemgtppairtis sicmeslis followed byPP deri vat i ve,

brains wepe LemBMGH: _nro@mc%alsim?e%a,ﬁs%gu,amemhe%mn%&ehwiﬁapmée was

prepared for I nhunohi stochemni cal "anal'ysi s and the second was used for the
quant it ati oninsprpaRBA&FYeHMP | evel s. To neasure the concentrations of

various forns of ﬂ%&ﬁﬂhﬂﬁ%&?%@&ﬁ@ﬁct%' oid precursor protein, the
and

hem sphere was di ssect ed 10 honopgenat es of the hippocanpal,. cortical)

and cerebel | ar r eEfasple X desqmbesgmathads piscmeningarsatikady éor aqtiyéy i ¢lgsrias di | ut ed

-and the | evely, ofyBieqst, %scé\ézﬁ’_fawaédv%yggmst@t 10RY/depOiD A fids8OAmpR a Series
of dilutions of Standards of A~i peptlide or APP. of known concentrations in

an ELI SA or fem 2 peHent iith pmploidasie sirh 2 Prrg tisyye in SEhaimesidisease, of Aeani|fi r ol

group i muni zgdeMatibg diarabiBistidamyRidGaitelogy Ricetiftedi withiphegodiRrResvaRUE t han in
the cortex (nedi an o% 24,318 ngy hi ggﬁ@aggﬁl tissue con;ﬁg.ed. to 4,221 ng/g
for the cort @R FCreesptorysueh asfuirraghial cqlls, © BRHbREYAER PR N & R IIER: gr oup
(23.4 ng/ g tiThE Prakodys cslle ointbek, priiaryfcalnge bl lihé) achiaf BVIE CBiBapacanpus.

Those | evel s_r%e pmlar to those {’h%t ~we have - rgvi?(s)}lsf.%re orted for

het er 0zygous TPAPRIFTSSABARATRS S5HERBbIBH GATUCREPY SR IPdARIE SHEROPS) | | 1097)
supra). 20 Fetonitbngra thelKple feastiths giky bf pérforatdinpiralinl oLtheweladfaedi an total Ap
and Aril-42 |evels ich differed significantly fromt.hose,of the control
oun (p < omoBpties e Sufth pETLS sieaor mARE AbetE it S g pdhallies 0N

Aril -5 pepti dethe eeppitdgaiells,asa sdrmitroscopit-tdtzctidril formfdneuched ERISA duetion off t ot al

A~i were reduced 75% 79% and .619%. respectivel onpar to, the control
for these trék ‘?’?ﬂﬁ%/“s@?ogfbéa{g?’h%% . s&ﬁ“?c‘:%?ﬁgﬁ?r}gc’ugg%ragﬁygf‘rons
betwcen A-i - siggsit i the imRittdtedtyiod mixairs s@nitlg Aod albeselihesvalue befor: tharaictiod r egi on

of the brain for any.of .the groups. |In the hi canpus) ..t he nedi an
reducti'onfgof hagpragee Qiangggco?fi%?ﬁ"%‘gsstmﬁ dﬂﬂﬂgfgezg ré”z‘a‘?@écn%m%e&é% % = 0.0543)
was not as grdemttedly stdrdhg, 0 2mpde] with a flierese attllydabel{cdattibody to AP Grbkikr ) .

However) the magnitude qf..the reducti.on was far.greater in the hi ppocanpus
30 than in t (fBMEER ?mﬁmﬂé’ a‘l}“édg'gi‘i‘"&ﬁ%f“s%f‘f”l%‘ég%?? ‘Fi“éa%ﬂ%ﬂ‘i“ﬁ‘“‘t he

hi ppocanpus \smsmh&nﬁﬂduymgbgteFtigcsgbuelﬁdrﬁ\gaﬂdm' 'ty.oAtmtl:tioEwlat?'bmmSeliné ani mgl s |
receiving rodent A31-42 or Aril-J) the, i a tal. A>3 l.evels were reduce
by 5% and 29K BEAER oLt ol doronts T ten it B¢ ol ol Sk s

30  clearing activity. Such antibodies are likely to be useful in preventing or treating

Alzheimer's and other arnyfoidogenic discases. As described above, experiments carried

out in support of the present invention revealed, using such an assay, that antibodies to the
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smal| group sizes and the high variability of the amyl oid peptide |evels
fromaninmal to animal within both groups) these reductions. were not
significant. Wen the levels of Aril-42 were neasured in the hippocanpus,
none of the treatnent-induced reductions reached significance. Thus, due to
the smaller A(i_ burden in the cortex, changes fnh.this 5re |on are a nore
sensitive i nm%@%@ feymugleinern eferve dq dear Fmulold Pl EsChrRCIAEHC Yoy el s
measur ed by RlidnSifhel’9dikddge.COrtex are simlar) but not identical, to the
results fromthe i nmunohi stochem cal analysis (see below). Tot aI A~3 was

al so neasured in the cerebellum a region typically mnimally affected with

AD pat hol ogyp, m%ﬁ@ﬁmhﬁﬁnﬂﬁﬁib&ﬁtléﬂ yRATGeAntR Regifienof any of the groups 10
i mmuni zed with the various A grPtldeS or ;tﬂpe APP d?{dlvat ve differed from

that of tHe cont rgﬂ“mﬁ?ﬁﬂ?}mi’lﬁ ¢ trrREnerEigslads ipdivioyals 4 gk of disfie 8M8E || ¢ suggest s
t hat non- pat bﬁ&vﬁﬁg g;ﬂ;btohgv@v&uqﬁ paﬁmfp’ts pqree:nuylafomtsgﬂpdambf @Ryloldois. PP -
concentratio gﬁfzg determned b ELI SA.in %ﬁ?‘gfgﬂteﬁ Ir,lgzhgxﬁr?be”um
from treated r?ﬁ"(? gimens %"asc'l'Wf“ ARYONE 3t Aot § & {8 fzed. The
15 first, deals%aifadop%‘ﬂ?naesll&ig)endslgﬁomiurefe& th@ﬁx’ﬁscﬁﬁﬁ’ct&ddpbat(ea, the secreted
f orm of APPV\,hlchhsben cleaved wt he A"E‘@’i %cer)% and

full -1 engt h fUPiRsterse Pyorbylacisply 1§ e agn "’é‘BHH' g’g WMy APP-a. In
contrast 1o tiiessineRat e fikk ammt)jatt@dndﬂt rrrmwdsammﬁm&m ¢sacc&u§uhsﬁt of

treatnment grqups,. .the | evels of APP were. e treated
conpared to ?‘Héndé‘ﬁéﬂaﬁd’Ym PR Afmodp gengtiG @ﬁﬂ%@h?i Fsc‘ﬁi"és °ﬁgfy %flf;h@
i mruni zat i onsthét HebedAdrd amgmd cﬂ&SseﬁrSixcmﬁﬂwﬁElﬁlls&icluﬂgthABm,avmgtelmmst\wl'iﬁ t r eat nent

effect is specific to Asi r 3an A31-42 | S were
Sl onCti cant | Poteirstee s et PRt yhosP BBt indre Ty ARG T BRSO
" 1- 32 o(r:I A 3105b10§\1§|]]r'1;eggha'kcrb tnGttnlemac xhupqmmpumyardmmdxmﬁ(salsmsmlugml fi Cﬁnt ly
reduce at ne changes
in A-3 o(r)ﬂAPIB“%/aé'\? %’ &P%nﬁp ar{lcul[\ﬁ'p %E:‘so% st“rl a%?g’(?& rgfggﬁ%g?%&ggl ons
were signifi (6ahtcfcrr2d td—ts:thodwd:,nandsmdlsiahgtms Bsmmr@lyf(swri‘laedysm&t of six

P zoa wi R DR ouRs ket PR BHAHEE G- Re 25 pd MR 1505

two groups i mpobé,Zeuilyhistbrytofi dDf huplmhcéﬂgytdicrmé@r awselgmﬁleslnmdMQZ and 78
- AN1528 and t ?cs.gx%ﬁs&f?e Fal 4 Seccn?:lr's&'.; rom Eﬁc%gﬁﬁ%ﬁém%arﬁc%%ﬁ: anal yses of

the anyloid Ions %rou are s in FIG
12, Ther e20ne demgitigrastHel anthe peeskhnes ¢f@isk faptorsaiaseribedcabpyer dresdditiontaramber ¢ i cal
regions of theﬁgﬂaﬁnét&% &é SAlTRor MERURS MEVRANEs VRIRFOWDAMhER iR Iudd Ne
greatest reduction of anyloid burden was observed in the 5 (lgr oup receiving
AN1792 wher e nidasurementof\GHF tau mgm&w@oﬁw@mw@dwe@se@mw egtlgni fi cant
,reductl ons 28 (959% .p
0. 005) an\(lj\/(as %&kgp e%ggg%f\e/ﬁl %g@%ﬂ?%gg@gg wwél&%s’%e%%&Tﬁ%esul ts
~ obt ai ned by @MSFQWWSEMWWA%%MWWQ% x@plsAccHad amyl oi d burden
by image gnal ysis Leit h1A\DE.3g8 had a 10
signifi ca%’[l i mac?‘%ﬁ?ﬁmﬁtﬁgg@o?écor m-ggﬁé trEﬁglgdc‘%E Wn)gn neasur ed by
quanti tati ve Usually, howevcr, it is not necessary to begm trcatmcnt until a patient reaches 40, 50, 60

or 70. Treatment typically entails multiple dosages over a period of time. Treatment can
be monitored by assaying antibody, or activated T-cell or B-cell responses to the
therapeutic agent (e.g., AP peptide) over time, along the lines described in Examples I and -

30 Iherein. If the response falls, a booster dosage is indicated. In the case of potential
Down's syndrome patients, treatment can begin antenatally by administering therapeutic
agent to the mother or shortly after birth.
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i mage anal ysis but not on the concentration of total Ap in the sane region
when neasured by ELI SA. The difference between these two results is likely
to be due to the specificities of the assays. |Inmge anal ysis neasures only
i nsol ubl e A(i aggregated into plaques. In contrast) the ELISA neasures all
forms of A-i, botdngai 'o?mﬂmxdbﬂ§%ad%%},dl£@eﬁﬁ;&{nhees ﬁmnédﬁrﬁeme@aﬁt ed.
Since the disease pathology is t be associated with the insoluble
pl aque- assocfathedliseaseis swspepteﬁi)Ommmqmtomaﬂwtesmﬁ%ﬂwd&e@f%a} have nore
sensi tvity WedeiahidkkGpk ri@@lrder@,fyaaammoa@wﬁsg@r@%m&rs@& Ehdthehss @ more
rapi d and easier assay is very useful for screening purposes. Moreover
it may revealowwakasphéemféamémmagaﬁdtfﬂmc@ﬁﬁ?céﬁwd ickeped j 5 greater for
pl aque- asgocCi gl fdd: lﬂ?sﬂc 2 r‘r‘?;ru m&f‘cﬁ:ve%pca}_zﬁaﬂﬁ‘to@xfcmcﬁle Plteithu}R idrdympRAIdfl i ¢
antibodiesS elicited nization 1n the treated aninmals reacted with
deposi t ed br agnal 1amlvemeat Hepatistinvolvepentpay alse be suspestefyip eratrncgdlaift ed ani nal s

and-the cont rd&L-c:éH gﬁ&ﬁ:{%&:@&oﬂm&&tm ﬁa{phé}mﬁem%p@w&h@omﬁmmuse 1 gG
. In contrast to the"PBS group, Ap-containing plaques were coated

endogenous | QGWTGIPCCafh‘FWP@M?ﬁﬁP}ﬂ@éOW {BRoRgIREC ?G“F°Pﬁ‘€i!5't‘ihﬁfé°t'€3Fﬂ lthat es
A(31-5, A~ loddh l@?&’texﬁ(o%légﬁalgﬁoe fand, tARy16idsls sh@bdsuélecR@mragates AN1792
and AN1528. Brains from aninmals imrunized with the qther A+i peptides or
the APP piépt ivi apmesessixs revrppethy phindesesmingly opiging Aglelni{jve d@m%%fé}lfrenent of

Antibody Tit fasdCanleTRaddlis: @k%xéﬁﬁﬁeﬁx@dssﬁﬂé?@thgaﬂ&teﬁ%éa@waﬂg each
i mmuni zation starting after the second inmuni zation, for total of five

bl eeds. Ant i suailpble; Fersysterpie amplaidasss.fatpad ﬁBIa‘WrB?%PWQSYéﬁ‘PP 598 sing a
sandw ch ELI %Mﬁ@b@h@ﬁﬁdt&lamﬂsﬁahﬂ\mtﬁ CRlBlr@Swippdsafle fnpleshidiibitifg-i  1-42. As
shown in FIG 13, pegk _anti bod tezﬁE é}ere elicited followng the fourth
dose for thodBPIF 5PN PiFRGIREFcs LRds PolaZat Haht TEFRCMY ch elicited the hi ghest
titers of15AN1792-speci $c anti bodi es: ANL792 (peak GMI: 94,647)) AN1528
(peak QGwvr: 88 231%[ aé‘f) é?’lZ conj ugate (peak GMI: 47,216)and rodent A~i 1-42
(peak GMT: 1766V IeaFeRRERTS t hese groups decl i ned somewhat fol I ow ng the
fifth and si xt h dQﬁ]ﬁ'SphyFa@ﬁc dpbl@caﬁaﬁﬁpmmme\mweompminmmmdxcmb ad ters were
reached follo th ifth or t si xth dase a ese e_of. ch | ower
magni t ude thaa\#ml“ﬁ% Fedet81apf‘tt‘Fé‘”I’“5‘ifPt‘ f EhESner it g?cft articye gca%onjgnuugate
(peak GMT: 2, dhbfip, suffidiehit 6 plainatehiireduce 886K ou‘\[&!hﬁﬁ@&utselmjfﬂgdisas( peak GM:
1,183), 33- 42 co 65 @M 125). 10

Ant i bodyA?é t SPEARFUNG gﬁ%a °%%§WP§5°“§§&?’%°8%amtsﬁre aﬁm’ i ogous pep'il des using
the same EL| SAspzetedlof, aiulrtalysefferihg from ssehzsiideassfin 4nremountsuffioigatis cure,00se gr oups
i mmuni zed with,A A~i | 3-28 -adent A3kt 42. These
titers were aagé)ca{tp?ﬁa ysaérr?sét’ tﬁ% ct)és?%s0%2%555&@5?&“9&3@1@4%%cept for the
rodent A-~3l - 4@lequatvumaygemplish thibis défincd sen tamcnmy)'-tor pharmacqyicaliyselective

honol ogous i Bdnts ald \Bualty ARG ddGR of the
AN1792- speci %pggt%%g%{?ﬁ??&g %‘w%%?é\/{é ? gern;s l's or t he nean val ues- of
t r eat nent 2§r owpsaldoshgesomtionfficient imnping FFWQ hes baen pehiayed. cEyPicalt B8 r educt i on
of A= in themﬁr?.ﬁ'x fe née,smmv&&ginﬁlreptﬁw&ogagesEeg,panméu&qmerépd@pendent

| ynphoproliferatio s measured using spleen cells harvested approxi mately
one week fol Inmsmgwme final) sixth, immunization. Freshly harvested cells)

105 per wel |, ver geulkut&dof Gl ggg%&nubma pasch iSRRG cplchebunbndf al 2

concentration of from a subset of seven of the

‘ten grou ps Wetbe alegive deserifted gonditionsivanhdepprdingaimeremesty difffzent B6lorssBCIBEpS | de,
A(340- 1. %Ef_iw\d\fﬁnﬁﬁ)ﬂ&{, Bhrdet gfidmygl@rae,ka@ém%@hlb §aaeﬁtz @héikdr tHep@sknivi t h t he
rV|togen

T cell a egatlve control | s were cultured

wi t hout addedispemean eran animels piberyradisations adrainisisiedrang Vhﬁk“frﬁ%ﬂ%rm s
proliferated gagwf?gg%&&@d’%mmp%@ mt%nﬁnﬁh%tﬁls&aa&saa@smms to the

A340-1 revers fromani mal s i muni zed with the Iar
aggr egat ed A~an3!@;§¢e¢lu'@§$°mﬂm paxbgow; dissasst thppatient £3n bepcpophyman gnammal, suc
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30 . proliferated robustly when stinulated with AJ31-40 with the highest
cpmin the recipients of AN1792. One aninmal in each of the groups i muni zed
with A31-12 conjugate, A(313 28 conjugate and A25-35 proliferated in
response to A[31-40. The remai ning groups 80 receiving A(31-5 conjugate,
A 333-42 cony ygaks. Hll?’%%gn&rt d@@%s Had (D10 ARkARS SpeitisdLaRY Ad Sﬁi’%:éc?]-”rﬁé ed
response. These results are summarized 1 n Table 7 bel'ow. Table

71 nrunogen Canjounsf bra@iosen depende priwimskep adiwensinalse sipiaigersd v jhugher

1- 12Yes12- mep 1l BAL - Ad; = Tl BLdy@553Fhvant, Depending on the

Cl-mer 1/ 9A( @£§§%g?§®n%%§%%zﬁﬁ4o48 mer %/ éaR 31?2%; - mer 9/ 9r

A( 31- 4242- mémshiagEBRicity ofBaBItictle0fognutHOs ey AESURLO %W&P&tbmmmz and
AN1528 std mul.ate.s §nor£| Je;'ap@% 1 Jrllg_égﬂ}é?ezéam%dHowsxdng,}‘ﬁoqlp%@ﬂgphenotype.

The abserice a(()l?“nésrtlmﬁ\ I - [ ponse in ani S I muni zed with

A(31-5 i s nqter mjecton for utnas kdmigispaijoni Qecasipnallyrdigheedasgpf GEd mgpeCD4+ T cel | s
are-usual |y .,about .15 1Lno acids in | ti des can
somet i nes deE‘gPBI‘f‘W‘fkr?ylpgg aet? |téﬁ%ﬁ§§gb%ﬁgh§(ﬂgg%gf§}?{% el per T cell
epi t opes f orinjetiidnf Dhe timiap pligattienpegpivageigniicantlyifical gnct vdayewiodes 4 y¢at he | gG
conjugate partner,. 10 not in_the. .r?qig I LS IS supported
by the verytﬁj‘tf’(‘ﬁﬁeia & %r‘f@é‘ o ccsﬁ“rvgl ﬁoéﬁa i veﬂ?oggggﬁlggég%g{&%ﬁi mal s in each of
t hese tr éat nBemeratly, GumsordSica eith theaeadhings phovisiod harejntedeitys defagescan bee at
significantly reducing the |level of I D, i1 hid arent
absence of c-métﬁlée |% f’%a"?m?éﬂ%gj,sa?ﬁéﬁééh Je‘? Pgeng’fgg?& ?mrl\dgars %’g‘géﬁg‘g ‘i nduced by
i Mmuni zat i orandidetemtitingthp éfet bHhatibgip developtdaghiastale impwaggen, M5ing methods - T- cel |
and | ow antib Les r [ ' : EiRasgi ng APP ami no
aci ds 592- 69%8%8{"?13%8%?"{“%@1{'Edzabt%\%&ﬁgés%p ‘gg‘gﬁrﬁrg%/mgg due to the poor
i mrunogeni ci idsallyfa sainpks iptakdnipciot ta initiel depsinsasubssquentsamplss ave takependoiiesed city of
the Al3295 35R00LR Rhidefol.| &ﬁayaugtaedowortdbﬁngqepédmevmi REide9® SmRll to be
likely to contain a good1 cell e itope to hel p the in"é,uction of an
ant’i body r esgstaqtable titer at leastifour timies gteatr thaperontyq) o Gskerrand davebat § fif&M pept i de to
a carrier prgfg ﬁ‘%t’mb GSRBES whire %E?omgﬁlrmﬁﬁvca&acon\fol Rr@par at i on of
i es

Pol ycl onal ‘Anti bo or Passive Protection 125 non-transgenic mce were

i muni zed vvi!tﬂ-hﬁ)ﬂﬂo)‘ﬁlPMW‘%}“‘F}Oa’rﬁl;lséﬁﬁaiésupff&‘rﬁffblﬂ"sél‘IQP—°§’ﬁ%ﬂ‘? ® Bl ood was
col | ected fr&gkhggqggé&ggnggi\@@.mglggmemarat ed fromother blood .
components. Anti body specific for the_inmunogen .ma% b«a Joar.ti al h)y purified
by 5 aff ity chr Onanngrentny thapsdosses of BFRDUPERHY Bl cThths dqsaggis gjua

-I munogen- spgelfd ' ki i hte ERMSID, p @ ip¥ticAgif adjivaheik of 60- 120
ng. VI. .Pass?\glietzrllt&mﬁﬁ(igdztgﬂg%pr?hvéat?%ﬁ%%%gﬁes. to A(%gl(%r oups éf 7-9 nmonth ol d
PDAPP ni ce esletadminisseredjaadatdedstairqaer thas! Griye/paticpad srualiperpatriiandfdl  anti - A~3

or specific apti-A~ . Joelaw Al isBegd iRr epar ati ons
were purifie P ﬁésgq?gs%g%%gg*%ﬁ@%%ﬁﬁ%‘ﬁngﬁgan be prepared
agai nst a f r agordmice pijth thejpesstnt inyention, afa detprrpined asporfing yestandasd dysB apd 3 into a

nmouse, prepafin ' [ g,y(p,q' ) i@n anti body
t hat speg‘?fi éggf%/g%t?#&g%%na&%%QWﬁgﬁ%ﬂﬁg T d:igﬁf/{;majtﬁhgg%mbi nding to
ot her nonov eregayEpicongisfsrod gmimmiunizsfionfpiowed By egsicrinFctions pBRREEIVASHe 2 H3A( 3
1-1210D5Ap 1. . ad 5 2R 0otk %@rrﬁ' < MRS EnRBhidn foiied 8t | - human
Ap42Ant i -Agg?%ggggeé&{“ﬁ%%ﬁn ce V\%r |°ﬁj%§né§tes§ Ip as n_eeocqjleql qverpa 4 nmont h
peri od to mabeest mnjeatians 1.cAdndtl2 mynémlateh otgothenTeEiEIT FRIBISGR IHEHSUSYEH by ELI SA

titer of gr eﬁ&o%om% lilf{:.lmgnﬁg%}&,%ggst%?:{njék&é%m?& Jn%ﬁ(c%ﬂ@t Rkis @ her

i mmunogen. Titers were nonitored as above and mice were euthanized
30 indicated by monitoring of immune response. = .

For passive immunization with an antibody, the dosage 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
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at the end of 6 nonths of injections. Hi stochem stry, A~3 levels and

t oxi col ogy were 82 performed post nortem Ten mce were used per group.
Addi ti onal studies of passive imunization are described in Exanples Xl and
XI'l below. 5 VII. Conparison of Different Adjuvants This exanpl e conpares
CFA) alum an oil-in water emulsion and MPL for capacity to stinulate an

I mune r espodrseges Aan th@ﬁymﬁhmtlbmwdﬁweﬁhu% dresplary tgetUndr ed

femal e Hartl ey. str X ui nea pi obtained fromE mHilI
Br eedi ng Lab’ifé’é‘l %‘éssa%ét\flﬁﬁ? 8‘?"8”‘%’!&"”\%?@ g‘él"f Bf© R MBI B ANGE¥UPS to be
i muni zed Wi tol6 rAIHE9 ?h @ineandtaids)itlyoyi rabe thodedlbnabdntivedidshatanfferenBlaungd W t h

vari ous adj uyants Sev roups. rece ctions, of Al 17 2 3 ~g unless
ot herwi se sp&ct 5?‘*‘%1‘)““‘3“%%%%’8 i‘%’ugﬁ“‘t"?}usg')mlﬂgg& tg‘?g "’ﬂ‘g}? , c) MPL,
d) squal efie, adm)inikieted wslarﬁtmmha‘r)mgemwciidﬁtse Antibodly B usig)ly bux@ih;sd&a@nal um (300

AN1792 rQUps. receiy ec ns of aI L ni toyl ated derivative
o D ANL792 %3%‘“ P“’% &‘&&”WF%W s g‘%ﬁagﬁﬁmg 6 XK ORI G73PAY, et

group recei vmthrﬂﬁ?aaﬁhlw& ik duil@ df indidhte B medsurablddd advals oR YR ApRRr t he
the first dose was emul sified with CFA

group recelv Freund's.a n

and the 20 r ﬁf“ntgi‘q'f*ﬁ’ﬁ?veg;oﬁé‘@’ t47 bg pominigierad as p systained lsass st ered at a
dose of OI33 pfognmgonaAlkl\xllw}@hQamese&e@m: amﬁumag&a ndevqeltrﬂl lI{stQre?hkp Wmt ch .
receive 0 ered intraperitoneally
for CFAJL éA g?fg'e‘?cl’f 3‘?‘5‘%"8&’%?4‘@ }’?‘}?P f?é’ er"fﬂt FP G RAYFRt. i‘b%‘“&’?"t ernately on
t he right anburhafantiwididesHoarthalohgest Hailife fdlopsad bﬂ}hméﬂzécs:tnnbbm&ecmkﬁerﬁs wer e
given on a b e chedul e fal l.o ses at nthI i nterval).
Bl ood 25 vvas!m\évr%a&\}fﬁsyasn?x gER Y °8§%§¥?%W?8'&%‘ﬁy? PH? starting
after the sevaydepduing)onfvirthaptas treaemenis pndphalattnclmdmbemxer mpr&phylam&par ation

fol f dded
8 9 mmg]?gggg %X%iﬁﬁ'ég% Q a%éééﬁo@&oéag%rlsnald%mx ’thccll gﬁelatwe 1%% % e %%Flé'?e ;O

relativell§ unlmapmosluépemsscmw paﬁcrﬁmmnucad rcqumtrcat&ncmmdr ﬁB&s(df)sheEBS, 0.15 M

NaCl, 0.01 9%003? e n.was
vortexed aga| n ahﬂm’rﬁ%u g’d& %C\’/'g%nﬂzlaﬁ%dm%%gﬁ% rJ%elggé k! ré'glﬁésxt day.
Unused Ari | - mefiges requived sntilipragredsion @"G@Prﬁlsca?& lareﬂlgﬂeé)mtbmzmﬂcdpmdder at 20C. A
pal ni t oyl at egreflemhipalil MEpREntANWIAAPS BIBIRA Rl i AE Rrhgindd M tic

disease. Thereafter, the patent can be administered a prophylactic regime.

20 Doses for nucleic acids encoding immunogens range from about 10ngto 1 g,
100 ng to 100 mg, 1 pg to 10 mg, or 30-300 g DNA per patient. Doses for infectious
viral vectors vary from 10-100, or more, virions per dose. -

Agents for inducing an imﬁ@c response can be administered by parenteral,

topical, intravenous, oral, subcutaneous, iﬁuépcﬁtoned, intranasal or intramuscular

25 means for prophylactic and/or therapeutic treatment. Typical routes of administration of
an immunogenic agent are intramuscular (i.m.), intravenous (i.v.) or subcutaneous (s.c.),
although other routes can be equally effective. Intramuscular injection is most typically
performed in the arm or leg muscles. In some methods, agents are injected directly into a
particular tissue where deposits have accumulated, for example intracranial injection.

30 Intramuscular injection or intravenous infusion are preferred for administration of
antibody. In some methods, particular therapeutic antibodies are ihjcctc-:d directly into the -
cranium. In some methods, antibodies are administered as a sustained release

composition or device, such as a Medipad™ device.
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anhydri de) dissolved in dinmethyl formam de, to the amno term nal residue
of AN1792 5 prior to renopval of the nascent peptide fromthe resin by
treatment with hydrofluoric acid. To prepare i mmunogenic formul ati on doses
with Conpl ete Freund' s adjuvant (CFA) (group 2), 33 p,g of AN1792 in 200
p,I PBS was emulsified 1:1 (vol:vol) wth CFAin a final volume of 400 ~1
‘for the first infBsps afthemvertion CMQQMEM adrpimistereddn ¢amrbinatioheitiasthérgen was

o1 1Y ST e WL OGATBLA: ELHON SoRNEOL abLEAe Q. pr cpar e

formul ati on doses with g‘r oups and 8 Ize

| munoChem Redzheimer SP-W%DW‘H&?W PR Jin wm):hmsloddigwns epc@r 12%6 ous

triethyl am ngeh® ofthf indaltics eRCAMAT Hgén (1he mxture
was heat ed tggCGSOto 70C foor SOQSI%E&%%RE??%a%e %om A{Qtha %ﬁsg’b uni form
suspensi oh oFCTRISE RS of i agentsiofithe dyenties aftoesshe ylomb;rpxarbemerf diurtkach set of

i njections. {HepRRE bl A A (o N, 16.5 ul
PBS, 50 Itg of ?\/PL (5cO piﬁﬁgﬁg 62 uggég’fﬁl%B%\ﬁe\gb?%&r?‘?ie I'n ggﬁ)rngm l.i cate

tube i medi atE8ingt RS Biaw orfamylofdoqmnepamt are s pentenlaed Rydbesressitibventian, | ow

0i | -i n-wat er asarad &mmatléi\ﬂfégzntxbedfﬁéceé@§gﬁgﬂ&ﬂ pﬁaguéc/ Ohiat Glgh 0. 5% Tween
80) 0.5% Span 85 in PBS to reach 'a final single dose concentration of 33 pg

AN 1792 in 2@61“15*%“(“&%%‘0eﬂlﬁmplm%FW@m&s 20 emul sified by passing

t hrough aot wo- Chaﬂberﬁﬂntﬂfb@dﬁ&&kﬁsdﬁﬂéﬁeenlign,tsﬁ?ch%gp&nﬂ?sgaﬂé@&hémﬁc?e enul si on
dropl ets appear.ed t bout eﬂlﬂ% dianeter to.a 1.0 fun di aneter

standard | at "835’8 V’ia'é%e‘ﬂ &é’l“"ad“ n**d?’éﬁb%fﬁé'“"%aﬁ beuted img
suspensi on V\&;&bﬁﬁﬁ&rﬁﬁﬁﬁﬂf:epnﬂ& kich ¥is B th SlicitIAGmEHE 24 éBrBHSE W&rcﬁr eshly

prepared for gach series of injections. For grou MPL in 0.2%
triethyl am nEUYXEYS 2hEgeat tafmamé!srfémwatapmmmossmwp@up@wemse to the 25

squal ene andcodﬁxaﬁtmﬂtchmgxsxumﬁfnﬂxmn@g@yhﬁi dftecahd mlaﬁvﬂ%@&zﬁmgﬁ%n eFor the
palmtoy ﬁ%{ﬁ%ﬂé‘l (maroulgl % per dose Q pallnlto I-NH-A(lI-42 was
added to 3% “mq’%@é‘ﬁdf%‘ %ﬁtﬂ‘aéﬁaﬁm@ afehate, 3 Re®-added with
vort exi ng. Titymc&mohop‘mspha@l ﬁﬂdﬁdwnml?lﬁﬁcm 122600 (RIB) FhmGRYtEeRt r at i ons of
5% squal ene) nd ¢ X was enul sified as
not ed above. R?f)mﬁ mﬁﬁ%’?%’i’#\g‘?’%ﬂ ﬁ‘ga’b@ ak/\nrgtnﬁ’méﬂ wné?&lf&ﬁ%‘“’@%d 10),
AN1792 i n PBSycnside archdpwhirt isoldtkdfrahn drg«bhrk(o&thdmunumSiydfaﬁxmﬁnzg@dc,fmﬁawr ate,

Vést b t d 9 300
0o (bl oh dost GBS e ALY gD, e bl et ) tiose

vol ume o020 254pppedch (Cﬂné’oyuﬁmmmnmml NYM9geY] USkateht o, at RT. 3.

Measur enment e ed,.six to even days
ot owt no | s bl e HlbBlRecuiite BB KBNS Ol MiSlatts Bl 1 1o 5
of four bl eedger =miSldn®&ycltaStswi¢nagmeam¢ oﬂwmﬁna&bnmmﬁmmumeﬁhtﬂoymﬁlnleSA as

described i r‘shﬁﬁtﬁﬁfs%ueﬂ@tﬁ&ﬂoﬂﬂtﬁpﬁmhg{ﬁ%}\ggsstoé? ptal Zgggip I

After about 14 weeks I nea.pi re eu by a%rm ni strétl on of
COZ. Cer ebr ddp¥7NalAnpihet aﬂnwa!y icCn T eWORB/40100)t AdterpativielysAPveancberceupbedasl and

e o 8 D AR0RR HORROLRTRog LIS Ho ANLBRAG REkne ik cHBE BRG] 29 2N

used to measure the concehtratl n usin 15 B.
Results 1. AMSdoa;dﬂyafmsqb@mofrtheumnmscsnomtl:erctoamgljaxvmséahdsepotency of the

various adj uygntSer antib se to, AN1792 .
fol | owi ng i nuni zat| on. Elgmﬂﬁ?%ﬁq*?m#ﬁawm“%&ﬁ&ﬁﬁgz IRLOT SN ster ed
in PBS) no asdminigserpd separatdlyt kefare dorfcptrtmlyivity, or after administration of the

therapeutic agent.

30 A preferred class of adjuvants is aluminum salts (alum), such as aluminum
hydroxide, aluminum phosphate, aluminum sulfate. Such adjuvants can be used with or
without other specific immunostimulating agents such as MPL or 3-DMP, QS-21,

polymeric or monomeric amino acids such as polyglutamic acid or polylysine. Another
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20 two or three i munizations and negligi bl e responses were detected
followng the fourth and fifth doses with geonetric nean titers (GWIs) of
only about 45. The o/w enul sion induced nodest titers following the third
dose (GMI 255) that were naintained followi ng the fourth dose (GMI' 301 )
~and fell with the final dose (GMI 54). There was a clear antigen dose

‘response fOrclaéi‘ﬂflﬁﬁvh@ﬁ@dxl-ﬁrﬂwﬁkﬂ%u“ﬁﬂm%ﬂ@arﬂgs BRI gh; Mt@ cAnPINBRGHAI ¢ 25 at
all tinme p0| nts, than SSCJ)&H At t eak of the.anti 6 response, follow ng

the fourth. ioPiHTS §FRec & aiFals A BRI GR Bes s 199 i ¢

GMIs of aboutetdl8fin{yBB-thiegyl- @nebgsﬁﬁﬁnéamg) -akB91- Al RN LRRRgNse to 33

~g AN1792 pl.us r tqo . that enerat ed with al nost a
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to' an olsw erdqiaBmmuyl-dﬁgy@asﬁdydrmpmbwyx}gfethg,ﬂgﬁegm mhign 30 relative to
% A aImtoyI at ed

that with MPL iﬁ 5’%—"&2 e ad uvanﬁ as much as

" derivative GFFARIF 38 TR ETY &ﬁ"?ﬁlﬁﬂnﬁbﬂﬂa@%ﬁr%ﬂwmstered in
PBS and gaveommm thedafnfle wh@aermwm&eqduaurbo&ao&w gmﬂx Shefenididhs GMI's  of
340 and 105, fg Sg%g gﬁ urth bl eeds. The %hest ant | body
titers were'y§ ur‘?@ 3 W&Abﬁﬁ 3 o°°§ta§ensdx/aﬁquawlm95a6 Preasr Beerd 66 %about

87t oo? fa vabneesabptmmﬁdano‘amh@ Vgﬁﬁﬁfaﬂbuﬂ@@%‘lz‘.ﬂl’l?{i%%ﬁ@d ﬁxﬁ%?lﬁﬁx.ttont WO nost
pot en r S al u most. pronmi sing
adj uvantg Fgm%lc LQ")& |nr‘l’°rt°ﬁi’ g”&‘ﬁﬁ&&f‘i‘i‘é“"@% ggrogy ‘ﬁ?’%cm%‘@‘ﬁese two, MPL
appears pr eﬁ‘éw&oblhéAbéﬁswecomai:mag‘desduaw 0&8d Tvgeei 80] GSEplivasicbREkEIr €d t 0

generate th ti S ined wi,th alum The response can
be increase 01@%??ea§?ﬁéﬂéﬁ R@‘dé’&"ﬁ’)ﬁmgﬁﬁa@t@ﬁs RRiCTPR FmUlSPR OTRFteXeAd by
~optimzing tmg;ncmrhrgabmae sieha@nluldien, aﬂ'd“(e) m/vaQdJWaﬁi HReMARAD), [HEHY Wweak -

adj uvant fo AN17 3_[1 1@ W? an. Q/w%gul E to MPL adj uvant di m ni shed
the intri nS| ¢rad) ’%[ . (i a §/°“6afm 72 H& o Dweep 8D, aE%%ﬂ%"PFF the Brain
At aboutls14bmiasceumugunmtp&gm tw@pdemtmg am@iobmsprzoeml fahe

cerebrospin F ra e omanimals in
a subset of %F?H%F‘odg% Wﬁo ﬁYwﬁﬁﬁﬁE‘Zg %?"ﬁ?feﬁﬁg‘igﬁa ("{Fant (gr oup

2), MPL (gr 6@1@076)‘)) Agiothen nlass hf ;&cfm&ghdﬂ@m is SdpOnih bdjuvaafs, ﬁm%%nh%wp 10) and

the PBS i rou ure the of A-~i
peptide, on n’1 sq%ﬂg “‘a‘r sségi%a&f%&ﬁa“ﬁ&‘ﬁ%ﬂ%ﬁ%%“&? astlﬁg&sd Sppocanpal ,
cortical, aﬁmnwemlb@lahag cqne:gpxos)snd/ﬂsloem’ﬁnm @ither adjbvasgneiude di ne. These were

di | ut ed »gnd g;g;"? ser.i l,yf i,0 f A~3

standard prggg@ﬁlte &likéu%{ {Aﬁg()sﬁgh allsﬁmgﬁeu%ﬁ@&l#%tznﬁ‘? The |l evels
of A(3 pr ot énmpadorhage mi@pmﬂpm fac{tdmﬁMeﬁﬁrH)md andhr hdvesizdaceds €TNE)M wer e very
sim larfor sadhafudaths S B EARISedd CorhdlSiar @l Of anti body responses 1o

A~ elicited by these | at1ons. of about 25 ng/g tissue
“were measured i Nwwtﬁﬂbmstcmwn@ﬂgmmpm aposinglx compositidiRongl g in the

cerebel | um cabidlmintiErddRHRIE St iter-to 25
A~i for(zgl ngﬂ‘té t hree ant%s |ﬁm§f€)€rrrle§wg¥gljt}ﬁg}se an%@oﬁ% not %fl't er the

t ot al ynogenand gdjnyanpeagbp gackaged apdspgplied éf thsameivial ptean BSF wer e al so
quite sim | pickhRl %ﬁs@ﬁhr&t@ﬁalg bt Riked Hebre ufC ltmﬂ.tmag@ﬂ R asmﬁ@sm% icallt 792

i muni zati on g? egndoge us, A~ indicates that the I mmine response is focused
on pat hol ogPt¥&te ¥ithafabe)iadicaingybe intepded therppeutipapplicatiore Jpiswrunogan apil  f er ent

Adj uvants i mJMaﬁ@r@amgaﬂepahtél { BORcRag t95icalif RR1uBEs ilBnGRioRE P for this

study with %13 aninmals per group. | mmunizations were given on days 0, 14,
28, 60 90 oFe ¥55. ghhe choice of an adjuvant and/or carrier depends on such factors as the

30 stability of the formulation containing the adjuvant, the route of administration, the
dosing schedule, and the efficacy of the adjuvant for the species being vaccinated. In

humans, a preferred pharmaceutically acceptable adjuvant is one that has been approved

for human administration by pertinent regulatory bodies. Examples of such preferred
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adm ni st ered subcut aneously in a dose volunme of 200 pl. PBS was used as the
buffer for all formulations. Animals were bl eed seven days foll ow ng each

i mmuni zation starting after the second dose for analysis of antibody titers
by ELI SA. The treatnent regine of each group is sumarized in Table 9.

. 5 [ REMAI NDER OF PAGE | NTENTI ONALLY BLANK] 87  Table 9 Experinental

‘Desi gn of Stadiyams fpchenginatide olum WBbsahQEi2de Mpuwally\hy) drrodvedifferest

P. OANL 792332, 40N R 5n HgANA92IAALONP LEDrH .
PgAN179233513MPL50 -pﬁgANﬁ9215061%%PL55 %ﬁ%&(@%g%%%l’%“mmk

. 33710PBSANIMID 98B QS ERsNSheg th(3dhizehdum -1 fidddBhgnretie2 380D10Squal ene

dni xed5%AN - oLt L9,
TOAN 203313 -21%“2%%@8%@%%%%‘%% MR AT 05 A

1792AN 17923%Yigwsiy 866 990 yerinanlly7iD pamfgination wtvenrypafziim, QS-21, and

AN1792AN152 8381 813l odbinationyRlefear ~9J50 | t gAN17923319130Q5-21 + Al unR5 pg/ 2
nNgAN179233 Footnotes: Nunber of mce in each group at the initiation of the

experiment) b Thésem; ehtbminyentiprarp gftencpdminiserpr dsiphrmaenutieal Fornrositions _
for mul at i onsoupssifER acEWth&Ep_Q:g@c %ent@n&@_%xﬁ@’@'%&@&%é&&ﬁi%%&paﬁeant ' gen.

88 The ELISA titers of antibodi'es agai nst A342 In eac p-are shown in
Tabl e 10 belSHPonFalst See Rgmingion sBhermacaviieal Seipnce H9hyedsi 1996) e Rredfred

Bl eedTr egy meBim §8peniB oR 1 imerBe@ mbdela¥-administration and therapeutic application. The
16. 7124817972577 18041772598311439845287687831372580071%39123331 78141278a

207911 4368200TP2HSBF s2nrdse Ipeufs dspenging on the farmuiagion desizesh phpmanggticalys

73739548497 22tepfble SdndbddBRL0r diluents, which are defined as vehicles commonly used .
25183744952 311513 71129,7,082618216536661219_8;].458107§6127971338

82310258 8 :
~4335661080é§§:1“3116t35§’ .ﬁ?WT@é%%i@%f?@%?MEMEM%Q6&‘6668020851631
17282013752 2216 B 5884 EDDLS ndi4d2 3R GA SRR acd 3§32 4R 2HARAAMA L EXRIdsabl e

o B S 4 o S R B |
Ther apeut i c sBhifiorsadsytrade sbufidog ireirHanktsl jahstidAl & addition, the pharmaceutical
composition or formulation may also include other carriers, adjuvants, or nontoxic,
nontherapeutic, nonimmunogenic stabilizers and the like.
Pharmaceutical compositions can also include large, slowly metabolized
20  macromolecules such as proteins, polysaccharides such as chitosan, polylactic acids,
| polyglycolic acids and copolymers (such as latex functionalized sepharose, agarose,
cellulose, and the like), polymeric amino acids',' amino acid copolymers, and lipid
aggregates (such as oil droplets or liposomes). Additionally, these carriers can function
as immunostimulating agents (i.e., adjuvants).

25 For parenteral administration, agents of the invention can be administered as
injectable dosages of a solution or suspension of the substance in a physiologically
acceptable diluent with a pharmaceutical carrier that can be a sterile liquid such as water
oils, saline, glycerol, or ethanol. Additionally, auxiliary substances, such as wetting or
emulsifying agents, surfactants, pH buffering substances and the like can be present in

30 compositions. Other components of pharmaceutical compositions are those of petroleum,
animal, vegetable, or synthetic origin, for example, peanut oil, soybean oil, and mineral
oil. In general, glycols such as propylene glycol or polyethylene glycol are preferred
liquid carriers, particularly for injectable solutions. Antibodies can be administered in the
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A therapeutic efficacy study was conducted in PDAPP transgenic mce with a
set of adjuvants suitable for use in humans to determne their ability to
potentiate i mmune responses to A(3 and to induce the i mune-nedi at ed

~ clearance of amnyloid deposits in the brain. 10 One hundred eighty male and
female, 7.5- to 8.5-nonth old heterozygous PDAPP transgenic mce were
‘obtained from Charles River Laboratorles The mce were sorted into nine
groups contagnin ani el nized with AN1792 or
AN1528 conbi gf%ﬁ?"{f&“%%ﬂg mz}ﬂ\?&%? g&f"é‘“n@mtg‘fﬁskﬁhaed to match
tlhe 8|9 gennlarnprbagepcxﬁﬁtd sgaﬂixﬂﬂtrélgﬁeefthb bawatugfeaieﬁt mxiéibrﬁ;a € groups ﬁs
closely as pgssi The a an eac
combi ned wi t " Bot °‘%1°°t“}1’5‘8ﬁ aﬁ%@ﬂé’ g%é‘bﬁ?'ﬂt'eﬁ?n %‘K})m&ﬂ)‘ﬁﬁ‘?srlf’ééérw th only
AN1792. An ambmwummﬁsommsme,usmuedl udjiseed ANIH 62 Wil at ed i n PBS

buffer pI s the preservat vet i nerosal 5 w,t hout du. A ninth group
was i nmuni zed with PBgypé‘fa °5‘§°Séu%§§§tpﬁ?§“ﬁwjre °JPF é‘ﬁ%ﬁsd'tq}“dn of
aggr egat ed Aselutipegxirisuspensions;salid RArmslsuittblé ANIARBN uCai' Msmmbﬁml:’ﬁcpﬁd des Inc..,

Nap CA L 792, P I ne.,
Lot Eoa30) sl Bidr o BRSSP AR R0 be itbncd L Repst Rl P PR S S0 e
set of i nj ecencapsglatpd mrhpbgomyhpt mmmbanmhdeucsh as bdyladmld, pobglycslidey@d deS| ccated
at -20C. Forg ga&ﬁe uJaXth‘JE ﬁ s@&sgsc# aggvegg%%an ea%%teycgﬁ%?l vel yo

dei oni zed water " an re was vor exe

uni f or m Kbl uk52%61980) agéﬁpmd@mce@t@@elm Revibwnt A8l 19 (M9%).sThepgernitn
contrast to 4Mi/Se u&méﬂﬁa Q 5 MNaCl, 0.01
M sodi um phosphat, eerl : 5 dlhm?slté R'iheg' d%tf%?"é%&rg&ﬁ 1528 began to
preci pi t at e. Proagagatign Y hm§owh@dvmsmbxmnmgampandtaauetaﬂned@qbubm ni ght at
37C for use rifeast BEhE Betive died® Prepare fornul ation doses w th al um {G oups
1 and 5), A-i pept| de in PBS was added to Al hydr cg;u (two percent aqueous
al umi num hydr oxi dddigenal fogaplgtiens syitapleforotler ppdds ef adwminiptratign inshidgioral,

concent r g i Gfigan@dal, Apmenaf forrRARions @u >Zsisaéucﬁﬂeiﬂrﬁncptirar@del—lﬂal apfliatiols Was added
to a final dose oI unme of 23}0 ul in 1 HS. The sus&enm on was then gently

20 mixed for app 85& RRQsikgries, pingers gpd egfriess inglude, for e P¥elkyiene glyedar e
formul ation dmmeﬁm soEH hpﬁd?hor{e@bmmo&eamnﬁixxuﬁeﬁeﬁhhhxh ad agpwder (R bi

0 39k aueond BIat e sbfeseot bRl pretot o b e g

vort exed. The;cxmcms,wnél wphadmemmil gmdcﬁﬁf mamillBClai:mSe, Q&c]s&ﬁhgh&nﬁf eate a
slightly,pp u u sol uti.an was stored
2t | PP b e ke SIS, OBy R B VP Srbieso S5 w PeS)
50 ~g of MPLialsdhe fdos of sobigons| 9usmei0ﬂ§.)&bbts wils, aﬁsxlgsewstdmséremsee mxed in a

bor osi | i cat ﬁﬂi@ﬁi I doses

with Q521 ?Gr oug @&%‘MI yo%ﬁ IF%LzbZ’d% %fomﬁgr%%%{ ?r&e?{—b@n%a}rhﬁ/n

Lot A7018R) was Cmcml@l@mm’qﬂd@Hﬂﬂma@@hwnc'@micﬂat| on of 1

mg/ n and VQHﬁxﬁmgaoaniﬁ b@ﬁhxﬂﬁa&dﬁ'ﬁy‘é@&dﬁﬁﬂ&%n@?theg;Egtwﬁ%ho?e@actg 1ﬁ%5

i njectio 00 pepti de pef. dose In F}BS 25 1“ 21 per

dose in %5 dll T°’“§6§ d°’1’5§’°&ﬂ‘if“§‘£’5‘5 Bwrcef orpir ﬂE‘Fl”d’G%‘@‘WE‘S ﬁ%&!ﬁm at a

bor osi | i cat ezztmelngIam&)y O&hdhifistRRn cAbeRERAAA By gt at i on doses with
, 100 ug of - ANL792 in 2%)0 ~1 PBS was

Freund' s Adj uvant ‘;Grou

enul si fi ed FPRPYRFE “ﬂ/?)‘F"?‘ ?‘}?séBlFFﬂl”é‘{@“FF ghipipeddy ABsmrical ffostligking of n a fi nal
vol ume of 4QQprBsslonfa9£ﬁ1kilaﬁprotdh§t i mruni zati on. For subsequent i mruni zations,
the antigen was m | ar | sified with Inconpl ete Freund' s Adj uvant
(1FA). For the f%‘tﬂﬂTt’aYP]iy n‘]dJ‘Bﬂ‘%l&Flh‘i*’Wg“P Reachifyising & skip apteh aysingr  Qs- 21)

| 00 pg [Bor drasHerodfomdiNPatL2: oY, E&Num&a»aszs;em—zuqmm [ddvektan Kidchem, per dose)
or MPL (50 er d’ozg@y?@ %@»E 25 Itg per dose) in a fi nal vol ume of 200
p.| PBS and ‘ﬂ/éf@ 0 aneous inocul ation on the back between

t he shoul der bl ades. For the group receiving FA, 100 ~g of AN1792 was

emul sified 1.1 ( ol).w th Conplete Freund's adjuvant (CFA) in a final
vol une of 406 M@h\&&&gﬁ)xﬁ?s& |ntraper| toneally for the first
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i mmruni zation, followed by a boost of the 'same anount of i nmmunogen in

| nconpl ete Freund's adjuvant (IFA} for the subsequent five doses. For the
group receiving AN1792 15 without adjuvant, 10 ug ANl 792 was conbi ned with
S pg thinerosal in a final volunme of 50 Itl PBS and delivered

subcut aneously. The ninth) control group received only 200 pl PBS delivered
subcut aneousl y. I nmuni zations were given on a biweekly schedule for the
first three doses, ,then on a npnthly schedule thereafter on days 0, 16, 28,
56, 85 and 112. Ambgdtv %@‘ﬁ%wewkqféemmm@mﬁpomm@swh

i mruni zat i on péptitd indGatdnk QIFHREHAR oS REAPELISRSAZBhers G@eﬁ‘éaﬁ%ﬁﬁg# %rg; t' he

anti body titers. mal s were . eyt hani zed approxinmately one wee
final dose. Cﬂ%@#@“@@e&rﬁéﬁg’&% toprsepf mgﬁéwﬂmﬁtﬁm apgtent. evel s in

brain and by Thametindds sintehised 16 dlonRordothahd _uwu&mnmmﬁggaﬁ’é ptaBQB(J oi d

pl agues in.brai,n sectipns. |In addition), A(Ci-specific antli Iters, and
A~i dependent ?ﬂdé’ﬁpﬁ iHFRImeRt PR s mAtomatic patissisn The makbeds agpas ned. 25 Table
10. shows t hat mbditrifyg bdtle sdtiva ihrnixehion {eleS fafitidoy frolideed i répbise®] i Cited with FA
and AN1792, titer.s gni C ESIquaked followmng the fourth irmunizati on (peak
GMT: 75, 386) %"?ﬁi‘“i‘ﬁ R SETTURRsen) ARd BasvS frmpnization (e gy apeasusing femeliofmuni zat i on.
The peak neanadmidigtére@hntibbdydd by MPL with AN1792 was 62% | ower than that
generated with FA (peak GMI: 28,867) and was al so reached early in the

i mruni zati on schene, after 3 doses, followed 30 by a decline to 28% of the
peak val ut0 after tthdctvedmmunizationi zati on. The peak npan titer generated wth

QS- 21 conbi ned w . 1..511 s about _5-fold | ower than
obtained with I\/PLbE&f‘ﬁmé‘gg%t ;{!ECWIRF%B%\?]BE Valpe pfAD impunemsonspdR & s| ower
since an 9_}__ tpaﬁmbcf‘mraéﬂmnlt' iistenin, ghlz!@da'gatnlofag?a aﬁl\ﬁgﬂgizﬁaﬁﬁt this Wima?vhlultzlib?uﬁeakt
response. Titgre ou \Wer e mar gi na great er
than those obt al_nglg%;lfeh&gﬁ@% °§§?‘f‘ﬁ@g?aggﬂgﬁ§8(lﬁ’ ﬁ’éﬁﬁegég\},\@?gp re rapid.
For AN1792 denirginpfekpprimepBdemprtitnrepét messomalents bfthé sanmuensly, eRftekssd &€ Of

O et S & inEin AR R of Bl meRS e i P B e "o o1 G

| ower than t H%@WWWFM?UMW bwecomt (Ahith& Bdministratinnyof ik @gdnyhdsmTunogeni ¢
Tesponses. wor coops Crudietied i Blic RO 1Rl indund Bk bRt e,
Table | 1 er <£hangesigRifisantly,|F decroases, anseative treatment ogonp} ie idiceed kin glimeet nent 3. 3_

5.09.013.017. Bo Y .
b171 2021/ 15’?’%}?%&& %&L&tlﬁ%&s@&%&g@mm&%%&mgmc agent are

[ 21MPL/ . o ] .
~624128, 1 ,°IP£&‘2§ %%8‘8 2B BGICRSE MHBIMYne Tesponses with suecegsipaosages, which

. 20/ 20Q5- 21/ I0RRABP edohiad d latkRS AR eehiaD dHpdi? eﬂ&él%/c&%%n%&@ﬁgﬁgéo, 076" 61, 2
7975, 38641, 62830, 574ANL792| S/ 1515/ 1515/ 1515 161 & T5AI Ul 25333

~3731AN15280/BFHIFIDPBYG I 1B¢feasig Alisinmens ofhq nlaisais an indisatorthatthes 2815/ 2120/ 212

1/ 2120/ Z020| 206HisRAdd20 Reithdm 200he UAANNARRADE Fodrickd irddstd %2%%.%%%{)/2?2’5?150| 120/

pl us2533393747Thi ﬂ%@gs al lB/c,l62I 1641 163/,164/ 16PBS252 252501 1
16 10 Footnotes: * GSONELT e LR AR (isoa rent 4ndsendrpddayiation) afimmise A 31- 42
b Number 23f wrepmoniddetsrnyiexi forraxoptrd opulation. Typically the individuals in the control

population have not received prior treatment. Measured values of immune response in a

patient after administering a therapeutic agent are then compared with the control value.

A significant increase relative to the control value (e.g., greater than one standard

deviation from the mean) signals a positive treatment outcome. A lack of significant

30 incr_ease or a decrease signals a negative treatment outcome. Administration of agentis

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 frequency.
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The results of AN1792 or- AN1528 treatnent with various adjuvants, or

thi merosal on cortical amyloid burden in 12-nonth old m ce determ ned by
ELI SA are shown in FIG 15. In PBS control PDAPP mice, the nedian | evel of
total A~i in the cortex at 12 5 nonths was 1,817 nglg. Notably reduced

| evel s of A(i weeoorzgleserved in mce treated with AN1792 plus CFA/ | FA,
AN1792 plus alum AN1792 plus MPL and QS-21 plus ANl 792. The reduction

reached statistic LORLE t the.p<0 0S'level only for, AN1792 pl us
CFAI | FA. However ,-aﬂé‘s"mﬁg‘\lﬁ%bﬁgp@g’g%‘i&é‘% of ®fgsponsg {feg"e‘f”}/%ﬁ?%d%ﬁ“‘]’”‘?
i muni zat i on #eviatiodlis detgrmifed flogadostrdpoputetion wbitlvituala hy hge@ndepgont N 15

nonth and 18 egale I 1.Ge. i t.is anticipated that additional
formul ati ons) grgaart I \ﬁ?gr@ﬁﬁﬁ%%ngﬁdugﬁog ".W’r‘funﬁl{ﬁs? esplfaﬂ'%plﬁfﬁ_‘wgﬂ d AN1792

pl us QS-21 corespedss todrestmght. [Maasusd vabiesiofiimmuosicsponse in e patiehtaré coniparedt ment  of
ol der m ce : et : val | Laer osal showed
a nedi an |%v5¥“gf9ﬂtﬁ?§ﬂéﬁ§%q{ g;nsqrreeagbsﬁphg?a%]‘?%ﬁétswg?tggf@ 1 ce.
Simlar resul e wearethen oug standard Hevietion) frane thie cordspbyalucofreatBetcandee conpar ed.
The medi an 154ik&vi8huedf ' i / , reduced
medi an | evel s of, .40%’?) Ii%dgé&ég% %ﬁ@tl}% ﬁ%@ly‘ﬁ%@gﬁ@%ﬁnﬁ% u%@rgﬁgtg@é%/r eated
with AN1792 phdginisiation cagepiNg warrangedy I the lavel inthg madient pemsists bBlow sirecbodtddl 792 pl us
&S 21 respect { (gl hen Wekdded AGrekth A0 BGREEY ideSt j anj;fi cance
(o0, 08) for Hi thon N idel BRI ERNF AR Bt e Syl el tlioe, 07 e
AN 1792 t kP neindisated-t reated mice was 1 b 19 ng/g A~i42. 20 X. Toxicity

Anal ysi s Tissues VRbletRtth&s! SRS [ p@@gc e ] ' at the
term nation of studi ese detscrla(;%g ‘?ﬁhgﬁ%np eshﬁp}%ﬁg&?‘ﬁ? an?’@ﬁd.tﬂ%n addi tion)
hemat ol ogy antPIETSeRT LRIFVIRYSEATISS ofjreqtmert ipmpnitoradder immuneresnonsd to Betermibes anpl es

f rom Exanpl eswhdther aicturptionp&tan@ént ?ﬁciﬂ&@d.@&ﬁcaﬁfr&ﬁﬂﬁxe%ﬁﬁn&%%sﬁ&&@d’
iver, Kidney

including brajn, pul monary, | hoi d, gastrointestinal, :
adr enal gnd g‘&[‘llléﬁig.m%lc%a%ﬁﬂpég\v%? Eal‘%égi“&ﬁgnev{éﬁpénséﬁwwqhmfﬁé st udy
ani mal s) ther e peent Mer OPreviousTottsd SfARRRAS A Siriftaht deftedsk ftiPSt0ahd eCt ed or
| esi on severity,, between ANL792 treated agn untrefat ed aninmals. There were
no uni que hi s?%ﬂg‘fsﬁ?ﬁaf)‘ﬂmﬁ’lt ‘1°e§7“6tﬁ%‘€ﬁ’cﬁt¥ﬂ° AR AlITRT I SepGHimeagrearfiifal s
gp][rPar ed to RE%h dshaemtsfﬁbl_o)ris Tlﬁhcﬁ&ﬂx‘bﬂ&aﬁ&aﬁﬁinﬂ?h%g redifde Mtgi_‘t@ti\%lﬁ&cno ;
ifferences '"jn the clijnical emi stry prafile between adjuvant, groups an
the PBS 1t r eat Seamifntipd s paienl s P Rppardd vl a s e (ases BN SR Can

i ncreases i n dwiatiom|detefminétn h pomilaibn g papientafet erderghbing weadsevf tré@ment !t r eat ed

with AN17 a ' i dn le VI rel.ative to,PBS treated

ani nal s) ? esgﬁﬂgfﬁup Sc/hﬁémoé egé ?Je]%etlg agfgge%gaﬂggf wpares (‘)"'r'réhlfrcgﬂﬁ"éi” Ui uvant
treat nent andpaphletiensobpropinficticpllp eritedmtieritswinremeio freobf symgioma bfdisease, adver se
effects from ANLZLQZiohs ; ot {:col ogi cal

eval uati on, PD%P% r_r{).usgﬂhr |hnc6§*ﬁ%?%%%lé&§sw@%§%%§£?% ;%oéggdﬁl&%ecd as part of
the ef ficacy da@pisTisics Inml ofthepy casks, B signifinant decreasegelativedolthe centroblefabct on

brai n nor phol @gyYmbRshAaaiseddirdd f; : ' indicate
that AN1792 t(?eg?lrrent iss wel | ﬁ%ﬁg@ﬁ%ﬂﬁ%ﬁ%&%ﬁﬁggg{iﬁgﬁggﬁn g#tslhlgfq@/qfree of
si de ef f e#t s.PHifnt. Therapeutic Treatment with Anti-A~i antibodies The

eXper | ents descr e dssufisanleToR@aksieR piilafly 6186d, bt W In@pdy 10 test the
10 abilities of varjqus, nonocl onal and polyclonal antibodi es against A-i to

inhibit accu rﬁﬂ%ﬂsﬂﬁﬂé‘l“?dﬂqm thnPaticet Fhesampdt is malyeeb Py idicationof amiswant ¢ ni ce.
A Study 1 1.respoHéddo Q@ifnglgid?oﬁbyncﬂpdf%tﬁgﬂ, shaB |a§}) follfe %f%%%g@#’ StHeDAPP

transgenic mce, 8.5 to months (15 of age were-obtair rom Charl es
Ri ver Labor at!B¥RHne 165pons¢ ¢ag b determinsd from themreserdef, e.g., antibodies or T-cells that

30  specifically bind to the component of interest, such as AP peptide. ELISA methods of

detecting antibodies specific to AP are described in the Examples section and can be

applied to other peptide antigens, Methods of detecting reactive T-cells are well known
" in the art.

58



groups to be treated with various anti bodies directed to Af3. Animals were
distributed to match the gender, age, parentage and source of the aninmals
within the groups as closely as possible. As shown in Table 12, the

~anti bodi es included four mari ne A(3-specific nonoclonal antibodies) 2H3
(directed to A~i residues 1-12), 10D5 (directed to A~i 20 residues 1-16),
266 (directed to A~i residues 13-28 and binds to nononeric but not to
aggregated AN 1792), 21 F 12 (directed to Ap residues 33-42). A fifth group
was treated with an A pecific polyclonal antibody fraction (raised by

i uni zation with? a 5% H“%N9W92) The negative control group received

the diluent, PBS IIPgeasal, metpmmm@rf&rlxﬂﬁﬂamg%ssﬂamm%ioﬁ&%mﬁmtobod' es were
i nj ected at qu! of about 10 /k (assum r;got hat the m ce wei ghed 50 Q).

| nj ecti ons V\éf‘@e mwt%aé@wmwaﬁ n dessabadiahovey Bloyewss haantibady on aver age

to mai ntain Fsfile ﬁﬂBwidisﬁe%ﬁﬁMﬂuﬁQﬁ@rlc?lgtsPﬁz% dn?}iggxggtetggﬂﬁfli\l %ﬁg&g&)ﬁsg‘;az gr ed

for mAb 266 since it n nd a
the capture afﬁ{“ie@%”r’i‘°?gq§’w&dg‘é§a??°”t°\f{\@] decay %(Héq"ﬁg Fretosase thedecayai nt ai ned
for this groupproadiesipretragtmunpleveOw@ithin £ ericd amawmahmmtdb;mm,; éiide WAs

di sconti nued ﬁﬁ‘ %%% tg first t%%ﬁ V\Bekﬁ aﬁ' t he ang body was cl eared
too rapidly i Adminisie F ithrhalfdife.of spme Bupangntibadies j5e
measur ement m‘fﬂmrot-debmdayiers Treat ment was conti nued over a six 94
nont h perj od for total .of 1 ni mal an| zed one week
after Itoh fer nal me-fgffiods, i’ga‘%“&ﬁ%ﬁ‘m & thepatieny igypssie
;l'l’ e?t nme 2; G Qeford adinTrExﬁ&hBﬁ RAlseoBAd inBRERimAN id Ad ¥ooRRRGahbth Bb‘tevﬁﬁﬂe‘ thody

sot ypel9none

PB .
al one) NAbNAzfﬁéfo%’vsquadaﬁeke%ﬁqn&m%&g@ﬁmmﬂmﬁ% tedess ipsggvals to

10D5A31- f16| 0 GhdntopiecRd Aftibbdy REdg mmm]gm&ﬂaaﬁ&oaﬂaﬂﬁbm@aa Yalihel6r es a.
Nurmber of mce_in at _term.natiqn t he ex gr oups
started with |pr?5l°t§%?‘lﬂéop§m5’ét?g° g peakgess °hrﬁ<§fg ‘B F’z étﬂréod

nmonocl onals amﬂmtmin&ynom:fﬂﬁuwmsa@losmaahyl\&idnﬁﬁistemd Rrsemammbanpdai of he

Anti bodi es. TG Bllh et RAEVeT 190 BhoiBiobdd 28 riaRa R PRESLe Il P! 00d

previously determined to constitute a beneficial prophylactic or therapeutic treatment

regime in other patients. If the measured antibody level is signiﬁcahtly less than a
reference level (e.g., less than the mean minus one standard deviation of the reference
20  value in population of patients benefiting from treatment) administration of an additional
' dosage of antibody is indicated.

3. Diagnostic Kits
The invention further provides diagnostic kits for performing the diagnostic
25  methods described above. Typically, such kits contain an agent that specifically binds to
antibodies to an amyloid plaque component, such as A, or reacts with T-cells specific for
the component. The kit can also include a label. For detection of antibodies to A, the
label is typically in the form of labelled anti-idiotypic antibodies. For detection of
antibodies, the agent can be supplied prebound to a solid phase, such as to the wells of a
30  microtiter dish. For detection of reactive T-cells, the label can be supplied as 3H-
thymidine to measure a proliferative response. Kits also typically contain labelling
providing directions for use of the kit. The labelling may also include a chart or other

correspondence regime correlating levels of measured label with levels of antibodies to
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groups of animals. The first group consisted of 100 fenale Sw ss Wbster
mce) 6 to 8 15 weeks of age. They were imuni zed on days 0, 15, and 29
with 100 ~tg of AN1792 conbined with CFAIIFA. A fourth injection was given
on day 36 with one-half the dose of AN1792. Aninals were exsangui nated upon
'sacrifice at day 42) serumwas prepared and the sera were pooled to create
a total of 64 ml. The second group consisted of 24 female m ce isogenic

wi th the PDAP g APP. gene, 0to 9
weeks of age. R?h%eﬁ\xe%aﬁ%m@gé %g%t%@é&éelhng rfg'rsqaényawtﬁf SETEried 100 ug of
AN1792 conbi nedtmhﬁmthQhENo difvdieevianadeahpanie? i &ital Mm@ tig dadiiputsnat ed upon

sacrifice at repreda 0 for a total of 14 m .
The two lots g]?ysera Werg \(I)@ﬁ%é)guseT & BAT nlg’otg %Wge?lﬁ%mﬁﬂgpaﬁsﬁ?i fied using
two sequent i apdverbiging deafléts pxdebmcpureapaqkag:ﬂgmatemls linsE0cHoss hudi@drafieanmoni um

sul fate. The LJs{mv F‘gng#*dtégld gst&mas%%:né ?%*rfafgﬁp?ﬁ and tested for

endot oxi n. dot oxI n was The anti - A~i

nonocl onal antl bodi es were prepared from ascites fluid. The fluid was first
del i pidated by the addition of concendyglfpgodi um dextran sulfate to
ice-cold ascites fluid by stirring on1rce 10 a reach a final concentration
of 0.238% CohcentHROBIVIZCTC\BIFICACY: OFdafe AGAINST ALZHEIMER'S DISEASH a fi nal
concentration of GAPM This solution was centrifuged at 10,000 x g and the
pel | et wad0di scar qéhese eXimmplesdearribasdniihistration oF AP4Z2tptide tb eenspénidmiss equal

vol une of saturated a sul f at e added The sol ution was
centrif uged agé’fcﬁp%fs'"WO‘@m?'@mém#H@‘%Jﬁ%%&mﬂ\%pﬁ fispossdasm to The 10
pel | et was r eduvslppAtiheimerdliltinahrygtiblapya PRiictidn andehifatisridded of theBe dlick! NaCl, pH

7.5. This fr | i e Ph cia FPLC Sephar ose Q. Col um and
eluted with :&?jé@;grs %(js %I“gﬁ‘f r‘%&’ﬁf&‘ i &Fi"& » P4y 5 DR REiEEls; i thely v
Tris-HG) pH Wex&ozyzdstefmwe@mdyd@eammm fieiithd dflagefobyara SO mendl 280 nm
and appro€%| atfe raCt’il?ﬁﬁé V\ﬁf BOO ed. The ;lourl fied anti bodyﬁprepar ation
was char alf er 284ty gt sr?gA deRasition egivalant toghat essR i leksim idﬁgﬁs*! he BCA
net hod and t hEpARP inics wesd xﬂecﬁlau%gﬁgat!msg@égbreg\ﬁ& ﬁd 5 Or pHosingd bhe

endot oxi n. The | evel of endotoxin was |ess tha titers, tlter

| ess than 100°aligs Aggragnted AB«wysc&@w@n@as@fvtismhtymné@eemnbmestemw(p& and APP
Level s in thegBrsdsafag0 Fol I owi ng about six nonths of treatment with the
various anti K ant | body preparations) brains were renmoved fromthe
animals foll owm ng saline perfusion. One hem sphere was prepared for

i mmunohi sp@chemn cgl angigygiopsand the second was used for the quantitation
of A(3 and APP | evels. To neasure the concentrations of various forns of
beta anyl oi d pepti del- aPRW®®fMited precursor protein (APP), the henisphere
was di ssected 25 andnﬁmmq‘peﬁce&ogahcw@amﬂe%émbmlﬁ%&édmbtheand

cerebel l ar regions were Pre pared 1n SM guani di ne. Thése were serially

diluted and tfRBoWiRg goupRs: 10mise fir injestipn itk aggresaeb ARSR (onedied intransi)l by
conpari son tcslﬂncsmcql%eaémmpﬁs/mﬁa& rﬁagh%aﬁ@ﬁmafméi c%ntpcﬁptm%%ﬂé APP of

known concentratjons _i'n an l'eve
A31- 42 medsurede WEEPVSApdeM@e éqqumeommmw@td pram (SAE)

hi ppocanpus and the | evel of total A(i in the cerebellumare shown in
Tablcs 11,12, and 1 respectlvely The nedi an concentration of total A~-3
for the control groé%) ImgrugpgeHs PBS, was 3. 6-fol d higher in the

hi ppocanpus  tpiearstion &ﬁh@gegxtsd%z:énam ﬁﬂhﬁﬁm@@f%ﬁ@ (D9l FRERA12) | SSue

conpared to 17, 818 e% for the cortex
was dissolved inn 0.9 ml water and made up to 1 ml by adding 0.1 m! 10 x PBS. This was

30  vortexed and allowed to incubate overnight 37° C, under which conditions the peptide

aggregated. Any unused Af was stored as a dry lyophilized powder at -20° C until the
next injection. '
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medi an level .in the cerebellumof the control group (30.6 ng/g tissue) was
nore than 2,000-fold | ower than in the hippocanpus. These |evels are
simlar to those that we have previously reported fox heterozygous PDAPP
transgenic mce of this age (Johnson-Wods et al., 1997). 5 For the cortex,
one treatnent group had a nedian A-i level, neasured as Ajil-42, which
differed significantly fromthat of the control group (p < 0.05), those

ani mal s receiving nﬂﬂum%k&sde@ﬂﬁiwﬁbﬁtsuch%mnﬁf&mg@ahnamp@hmwﬁ ed[@el e 13.

The nedi an | evel of A31-42 was, reduce 651 0 ed to the control for
this treat menfY RN mapac PFchP]éW "égq‘g‘r ‘“@ﬁ% plestersin, Wilgssi £ cant | y

reduced by 55&&%&{@&&%&1%@@%@&5 Eﬁhmamwp@da&mw@dcwnt
group, those ani ma 8osed th the mAb 10D5 trgf Q433) .. [ REMA| NDER OF
TH S PACGE | I\I'I'P_*Rﬂﬂ ﬁsgy_s epgeparahqthmc agml cndetennmatlon, mconjunctlon
CCRTEXTr eap rremtmﬂmbﬂnedmglﬁa oupTot al AA42Total AA(342ELI SA val uebP
val ue” % ChangelLl SA val ueP val ue%glL| SAELI SA

val ueChange" sl uePBS917818NA" NA13802

. NANA16150f / - 126Z1+/ - 57387456 Pol yci onal 1061600. 0055- 6548920 0071- 655912t/ 4
454+ _3347anti - A424

10D58791S0. 1019- 5662?4%%%”’%&3%9}5 6943+/ 33516929mAb

266691440. 1255- 49848}1&:&&5@&9,2@61:@3#% atG&R[l&Zﬁ?B&bermousewas
21F128151580 2898- I8135780 7003-212481+/-1 | 005+/ 63247082 Footnotes: a.
Nunber of 18ni srwlsifighl:T with GompleteHireund's adiwyant (FEALinadinalyolme o§ 4044/ g ti ssue:

c. Mann Wit n@tﬂulﬁB@on&!c%‘st%mmﬁzanﬂﬂtfolma bp@b&ﬁ&mé&:ﬂ@ﬂﬁéﬂz&?ew ation '
I n the hippocanpus) the nedian percent reduction of total A(3 associated

with treat rren’cmnmﬁc%welnamflﬁﬁ‘ﬁﬁ?3%!(‘1“%@[@136%1&'#‘50%” wlditiopal degssin was not
as great as tnatwabgﬁwadndnm}t Rernarl trﬁe<su6§>'aﬂfém {ﬂﬂbﬁ@n&é)vmld@waer t he

absol ute magni tude ,of the reduction was almst 3-fold greater in the

hi ppocanpus t FaRhiyintempals E’()Sropé'*°fPaBSmé{‘J°‘i"€B%‘EfFF6ﬂW6‘Fd§‘m nealy §-0k ssue in

the hi ppogganpus ver sws&im@&ﬁfam&@d&ksmcmum@dﬁ&emmw?earwxﬂmsur ed as
the |l evel of the nore anyl oi dogenlc orm of Ai‘gfi’% Apl -42, rather than as
R

total A~i, th@X%LEXBS( Adinvant 400 sbpermorse; HS0Py & malise- | HARApectioss

significant (Brewidd OfdRY theshRe MR Lshn g\éabs%omcqxgqsépﬁ jebfiggat ed with the mAbs
10D5 and 266 Were reduced by 33% 10 and 21% respectively. [REMAINDER OF

PAGE | NTENTI ONALLY BLANK] 99 Tabl e 14 0 0 H PPOCAMPUSTTr eat nment

G ouN Medi ansMeans Toj alrirdAodter MRl BRAIAR R BRpMRIHERE
20 Immunohistochemistry

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

B. RESULTS .
PDAPP mice were injected with either aggregated AB42 (aggregated Ap42), SAP
25  peptides, or phosphate buffered saline. A group of PDAPP mice were also left as
uninjected, positive controls. The titers of the mice to aggregated AP42 were 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 Af42
mice developed a high antibody titer, which remained high throughout the series of
30 injections (titers greater than 1/10000). The ninth mouse had a low, but measurable titer
of approximately 1/1000 (FIG. 1, Table 3). SAPP-injected mice had titers of 1:1,000 to
1:30,000 for this immunogen with only a single mouse exceeding i:l0,0000.
| TABLE 3A
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val ue” % Chan
val uePBS9633
421031 7060. 0

aELl SA val ueP val ue% Chan a . ELI SA val ueELI SA
89NAANA54429NANA58351+/ | 3308  52801+/ - 14701Pol ycl onal
055-50271270. 0025- 5030058+/ - 2245424853+/ - 18262mAb

anti-A

10D58. 467790. 0675- 26362900. 0543- 3344S81+/ - 1863236465+/ - 171 46mAb 26664868 90
. 0990- 23430340. 0990- 216419+/ - 27304 33291 9+/ - 25372mAb 21F128_ 51563. 0. 7728~

-19~ 47961~

of animals per group at the end of
Wi t neyanal ysis d. NA
al so neasured in the cerebellun1(

pol ycl onal a
| evel s of tof
and that gro
= 0.0675). T

AELI SA val uel~

val uePBS930.

0.8099~ -12 ~_ 57327+/-2892750305+/ - 23927 Foot not es:

ng/ g tissue c.

a.

not applica

ant%@“ 8l B@Vl ation Total A was
aﬁﬁ%g% %Fﬁose groups dosed with the

Nunber
Mann

t
43%
eate

A eof“ q
APR S
ifofghd)

107 ©J%5ds

?bﬁf
p rgespecti

10Db

#ﬂ%y
had

:)@ggve né p

near_sj

ng_ 49
Wt

s of the
vel y)

recuctlon (29% p

70000 1

55000

1
60000

nhl o $°

| (1900,| nT3080]| 68000

v 300 | 15000

0

D \lﬁﬁl
v CA LU

Tot al

001
. 400 | 15000

e

t -Oﬁ I‘SO 0 Te& 000 : 60008
?%mw 3 5‘%“?%0_

ﬂ|0.
“60000

anti-A421017

61019

19. 43mAb

266616. 590. 0
Foot not es:

b. ng/g t|§s

184-47619.59+7-6. 59mAb 2T F12829. 80>0. 9999 33Z2.88+7-9. 90

ue c¢c. Mann Wiitney analysis d. NA: not applicable e. St

a. Nunmber of animals per group at the end of the experinent 10

andard

Devi ati on 15 APP concentration was al sorgsiLenBi ned by ELISA in the cortex

and cer ebel
different AP

um from anti body- t r eat Hebrsdt §0% Mdxiredl O.1)BS- t r eat ed m ce.
P_assays were  PBS injected Mice on both Immunogens at 1/00

Two

Age of #113 #114 #115 #116 #117
PDAPP
(months) _ _ .
6 <4 x bkg <4 x bkg <4 x bkg <4 x bkg <4 x bkg
10 S x bkg <4xbkg <4 x bkg <4 x bkg <4 x bk
12 <4 x bkg <4 x bkg <4 x bkg <4 x bkg <4 x bkg

10

15

20

25

Sera froxﬁ PBS-treated mice were titered against aggregated AB42 at six, ten and
twelve months. At a 1/100 dilution the PBS mice, when titered against aggregated Ap42,
only exceeded 4 times background at one data point, otherwise, they were less than 4
times background at all time points (Table 3). The SAP-specific response was negligible
at these tirqe points with all titers less than 300.

Seven out of the nine mice in the aggregated AB1-42 treated group had no
detectable amyloid in their brains. In contrast, brain tissue from mice in the SAP and
PBS groups contained numerous amyloid deposits in the hippocampus, as well as in the
frontal and cingulate cortices. The pattern of deposition was similar to that of untreated
cbntrols, with charécteﬁstic involvement of vulnerable subregions, such as the outer
molecular layer of the hippocampal dentate gyrus. One mouse from the AP 1-42-injected
group had a greatly réduced amyloid burden, confined to the hippocampixs. An isolated
plaque was identified in another Ap 1-42-treated mouse.

Quantitative image analyses of the amyloid burden in the luppocampus verified
the dramatic reduction achieved in the AB42(AN1792)-treated animals (FIG. 2). The
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utilized. The first, designated APP-al FL, recogni zes both APP-al pha (a) the
secreted form of APP which has been cleaved within the A sequence), and
full-length forns (FL) of APP, while the second recognizes only APP-a. In
contrast to the treatnment-associated 20 dimnution of A in a subset of

"~ treatnent groups, the levels of APP were virtually 101 unchanged in al

of the treated conpared to the control animls. These results indicate that

t he i muni zati ops ant i b A w thout de ting APP. In
sunmmary; A-~i ‘P&#"é’l g%‘? %?‘@H?‘Bg’ﬁémgwﬂ?ghg%pﬁ&%ea@dp’t‘g hocanpus
and cer ebel | uwonirei gmuprmtsm;waamgﬁﬁmtmgiehermﬁt fyiﬂtlheﬁahm&ﬁtb b EéMthANﬂbﬁed

agai nst AN17 ser ext nti bodies.to t m no

t er i nal regléﬁm ﬁ%é@?) SHtEs %TW‘;]‘ aﬁﬁ%%fctﬁﬁ@'i 'f%n“é‘f’fﬁ -g@?al o)
shov\/ﬁdI si gni ;pepmiw (SARPatmnaﬂ.m%f Bﬁhlt ﬁssuefl&onh-ltmhm&ab &ﬂ]cm#rolgxﬁlad cyaﬁtﬁ%ﬁed T he
rmrpoogyo Al 3-] I ve ues, i sets o rains, fromm-ce in
10 the PBS Wﬂuﬁggu M«%posztfpﬁgﬁﬂgg ﬂh‘ﬁﬁiﬁmﬁ"r‘@%ﬁlﬁt‘ﬁl aibeyps was
qual i tati vel y(nmpaﬁ fackht Rippdeahpf asiied\es Githe ﬁ&b@leﬁ&l tdehA Gihiki paRelar d :
|mTun|zat|on ﬁ’b‘P es. Wwth 342 were follo helar est alteration in
both the exte ‘&B‘ﬁfé‘éf’l“é’ﬁé 6F°°5M’6?lﬁmb‘f"é%é"§th§é@3ﬂ§ S (EiGtPelmani mal s
i nTT}.InI é efl V\Adtdzldmbxg mgmbsedit&ﬂﬂircdgi'éﬁﬁ&h&l%tvmbgﬂ)éralc;'éhﬂtdlﬁmﬁdcgtrbg\?ign&&lc

any! oi oa rode 00, el | -associ

i munor eact i V¥ S?SIS'I‘S §@} 3’9?%98‘??{9 &eg?%ﬁgu%ﬁa&aegﬁrmlawﬁg layerpfther d

i Muni zat 10on hippocahat dentalehgyse, mhﬂ&trbeadfiﬁfemsgrsumport the ELISA results in

whi ch significant uc s in oth t ot al 2. wer.e achi eved by
admi ni stration of ﬁ%&mﬂﬁ*}? E(Bﬁ@d%mf‘fsw&"ya sq dr?"%‘ Af reyriticRlagues thati ve

eVﬁL uat i ogs aadypically vliﬂualq:!dﬁ&l PMMtc&%ﬂ@m?MQt )ﬁp EntRb&PSE) aammﬂgﬁeg in
nunber and a ance, .wWith s of ce ssogci gt ed Al

i munor eact i &F lne maé}pn%ﬁr?lfpg?ﬁaggw(x@?@ fl“‘é‘g@ﬁ"‘g\lﬂ "aémﬁfﬁsz and 266

gr oups Were mmwmhuwwmcmbﬁmmmm&c EsmbIEaﬁrutheBﬁE&m@d‘plﬁﬂ&d body
Titers: B A erad mcef oup were bl ed
just pri or tﬁ%ﬁﬁﬁﬁ, n ra er| 1oF GREe ‘W"%‘%‘g@;%ﬁf‘“ﬁ‘(ﬁf “ét"’t%%é’fmglf‘ 30 bl eeds.
Anti body ti teremtwem fqtmdsma egoralomadise téatediwitthi ANl 782t lxﬂxgelmalyeesmgtha sandwi ch

ELI SA with pI l. Wit 42 .as scr bed in
detail in the rp%%lak;efh\e@#‘a g@%ﬁ@ﬁﬁgggmc%ﬁa% %a}’g“ hjﬁ bl eed are
shown in Fi gmeweﬂleAl“BNZJtreatWemp@ﬂn}ediamﬁ&O%hmﬁwdyo thn@BS mm&ﬁtsrmnocl onal s
1005 and Zle&erégfph;y@by Titers averaged about 1:1000 over this tine

period for the poly ant ‘body preparation and were slightly above this
|l evel for2& he ' | GBBcYtgpisclrmrtedsticrof plagus-asseciaell inflamprtion @as also absent in

Lynphopr ol i T et b EoffesRPNSER bsd ggﬁlp o %ﬂaﬁm (%HJ;{H?B Rhid fh€ E’éyﬁ%ﬂ ol

nmeasur ed using spleen cells harv ed ‘el ght | owm ng t
anti body i nf wentained gburdant a}ldhhlstvleéGﬁdPﬂJeNHe‘:)astI@Stch'plcw@IflAB plgne cul tured for

5 days In theREESERRRIsOA diblet &éﬁﬁ%&@@dﬁ&iﬁwﬁ +o%w9£m§e Ryi for

stinmulation. As a poOsitive contr.o I ona S were C ured with the
T cel | m t ogdbjofl@HAS talwdglizaﬁxeaﬁﬁrrbgesitk \/Bxe(ﬂﬁﬁPrpnlsmve:adubsytmm assokiated ed

wi t'hout ed Joeptide. S S PP assi ve mruni zed
Wt var | Ss fAS s FRRGURE KBS fad GG AHRRIEcN? pioh EepSRti e Sl o and
proliferat I ven the Plagyeeightive APE SR GRAEFmILE, wehilBBikSaE Ta uaa@o@uemﬁas whs these
assays was toddﬁée({m ne if pass VW ization 10 facilitated antigen
present at i on,'%% ‘ﬂﬂ’é‘”ﬁ?‘}sﬁg’ﬁ”&d‘d?" responses specific for AN1792. No
AN1792- speci fi ¢ plndge fueatyses, mwaﬁnmﬁ@kdrueremﬂe;ﬂaesnwom@mmed in mce
passively i ized with the anti t| b e second
study, treat ﬁ%‘ﬂf HoR1p ﬁsugﬂft?sbsow 'fﬁ'é‘”&ﬁ e%“"a‘ﬁd sgﬁgdéa?ﬁe

30 with AN1792 versus median values greater than 6% for groups immunized with SAP

peptides, PBS or untreated (p=0.0017)
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15 anti-AB anti bodi es were tested, nonoclonal antibodies 3D6 (A 3, _5) and
16C11 (A13",,2). Control groups received either PBS or an irrel evant
i sotype-mat ched anti body (TM2a). The mice were older (11.5-12 nonth old
het erozygotes) than in the previous study; otherw se the experinental
design was the sane. Once again, after six nonths of treatnment, 10D5
reduced pl ague burden by greater than 80l relative to either the PBS or 20
i sotype- mat ched angi;Rady #5643t > 3dnd PRE; 3 | podi es
agai nst AB, 3D6, was equa?xﬁy lél%}l?t?gtﬁ:l%a\ lg%r %n(fum nlgﬁgtﬁ&@gco%%%%g?%#b
(p=0.003) . | nassoriate&MHC Hliremtuvireactizitytwab elshpntan the APi-42 inzcipd plidedensigetl |,
wth AD 2 vl S HEE bR e e Py P  deronot rat e that an antibody
response agai nst ASkctiegtof ¢ mouse Hriiss wdrs elswracéd WitlcemAb speoifiomtigie is - -
sufficient .25 _to decrease, anyl.oi iti,on Ln PDAPP. m ‘{ hat not
all anti-A?3 gﬁ’fl?‘ﬂ%tﬁl[ %"gi%&qyes%&ifg ﬂgﬁcﬂﬂf‘ﬁr}ﬁﬁccﬁrggmdpﬂge(gf g&gﬁ%) ¥ATt opes
conpri si ng amimegrindamily rherftbep andlexibts@l a Réteroditrer wili CDE8Il ‘PhelGD1@b/0Dda8CI Ous.
These studies nstrate that passively adm nistere nt.i. hodi es ai nst
A educed + FEREH Bary of PatesleS sk Spisth MfoR R ikt MR s Al e
di sease. \Whena®Simetd) The mudkasMACe)-renctive nelbtgpe ia thedunsin {s2ikely & heghiotoplia t he
anti bodi es gai ne % . Sisdfficlent to decorate
b-anyl oi d pl ag%gg?&‘%ﬁ??‘ﬁ’é‘é’§°°@%“r‘% [ rlfgé”%ﬁi\eﬁ g S wasnlrc(r%il(k)t?&] scfﬁ{éeonf'oﬁg%uﬁbr mal
| eakage ofl10t hassptiggediMaCal hbéling waglowst in the brdins of micedreatod vith ABEZ22 i n 103
vascul ar perneahi | i sured ‘b £en | ue, 1. PP mce.. Ln addition,
. the concent ra??’go%&%d%txéh%%%gcgwagmf’%é ‘ﬁ?ﬂgﬁ%@g%@h@ﬁﬁ@g&ﬁgﬁ-%& m ce
was the sane adlammatooyecspoasesgeni ¢ nmice, representing 0.1% of the anti body
concentration. in serum (regardl ess of isotype). 5 C. Study 3: Monitoring of
Anti body Bi nding To determ ne whether antibodi es agai nst Aft could be
acting directly w€hi n GONCITMIONDbr ai ns taken from sal i ne-perfused mice at
t he end of,.t he Ex l.e XL, o Were exam.ned for. the.presence af .the
bor i pher sty adm niRIEEk AR R s BRE el B Qe EREREn He Al o s e e
exposed to a tHewfileReiejetted mirvgindicata that medr ermensady fittlernnyloid dfasiiépasifedat 10
anti-nouse |Ig . Pl.agues wi.thin brains,of the 10D5.and 3D6. groups were
rrongly decol St Sirth o ANFREH SoveChnpieat Bin o eleE RO Tr B P he 16¢ 11
group. To revelsentt RDAPRInicetrdardvith AP P42 hoew depasiytthayame $adk bfpattdRGy boNs of
each brain were fast i mmunoreacted W;@Ia .antj-AB antibody, and then wth

t he secondary %% AnSgHREMIGHd re, Al L MR opATs gy sitecti¥gintiest r at i on,

gai ned acQess picPeriliBf bf dipasititadr YikdriticHof Hithaf WB-frofl ¥Raik tigdt! @nd SlinkbitidR Bf WaS
greatly reduced in these treatnent groups conpared to the 16Cl1 group.

These data i nS¥oEeaUEn nEPoabwid; ipfrermaary dogaparsiive lengss. Zhisi asoumiaimtionef Afht er t he
CNS wher e t heyesiadcinaPPbdtyprbveh @GR an@ klaphutic 6LRA i BfePentibh of AD! 1 kel y t hat
16C11 al so had access to the plaques but was unable to bind to the plaques.
20 XI'I. Prevention and Treatnment of Human Subjects A single-dose phase |

trial is perfgrnmedoOsE HespoNsmeTgpyety in humans. A therapeutic agent is
adm’nisterg\d in ingreasi dosages to diffvf;rent patients starting from
£Ge

about 0.0t he | eV&PuRsof fyew »iwaieéaﬁv) ehster mice (MRACHGOBR) Y6TS act or  of

three until ajhmidredWithaboubo, B9, f1i 13.4 08, &l BGEioY &P MG Rted BSCELTH S
reached. 25 A gh_a,se Il trial is perfornmed to, determ ne therapeutic

S . . .
efficacy. Pat tegrd dnfraperitpneallys Thycs doges Were givien at biyeskdy interyaly folewed byi ng

Al zhei mer' s diagakdoskidde MehR s, PhomitdescswATHAGITRA W CFARRDAL redaidigy i @ for
probabl e AD ar,e sel ected. Sujtable patients scaore in the 12-26 range on the

l ble | )
M ni - Ment al SO Wer smplsifigimith IFA,. fnimale were bled 4-7days fellowinggagh t hat pati ent s
are |ikel 8ot Oirfititinizatién lsafting dfteitie@eofd ddsb for HecdyenrithrhRbodF @eR! WaialsNg

i ssues

-

in a subset of three groups, those immunized with 11, 33, or 300 pug of antigen, were
additionally bled at approximately monthly intervals for four months following the fourth
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30 such as use of concomtant nedications that may interfere. Baseline
~evaluations of patient function are nade using classic psychonetric
nmeasures, such as the MVBE, and the ADAS, which is a conprehensive scale
for evaluating patients with Al zheinmer's Di sease status and function. These
psychorretri c scal es provide a neasure of progression 104 of the

Al zheiner's condition. Suitable qualitative life scales can also be used to

moni tor treat mﬁmzﬁoﬁmﬁu@f@ga €35 bW &l °£J"§$’u PRGN Q% f%‘éf&o‘ées“é?' Bl ood

profiles of patients can also noni tored 1'nc assa
i Munogen- s pe &IR0gSHHe foFapiptions a’ﬁ’éFsermé@FlF E'Fc?lé@;ﬁcﬁmb@gh imnRoiztionishgvéiasel i ne

measures, pat nfofiths affe gtully mRaBén | Ty WeR3hBRid ,aeaﬂg Infifsh,and
- treated vvlth ei t her tgﬁr:%\ euti c ;g‘ngyent or Iacogzg%ﬁlﬁ%?g %gnflaﬁﬁl on. -

Patients are FORAPESIR q*’é‘géﬂp EPV”‘?PE@%&M&“S Efficacy is determ ned by
a significant reduction in progression of a treatnent group relative to a
pl acebo group. A second phase Il trial erfornmed to eval uate conversion
of patients from rf&AININE seseirospense wps @@%@p feam BGP tﬁéwlﬂUQSWMﬂHtl mes

referred to agedg&rodes @cdeat ognltlve
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or not he or she conver proba Autggadosioq by
ADRDA cri t er i groens fiomed. Bhgg tof 11t hgmklsg:frmamodetecta?ﬂie adtibddy féseredpiets dybt eri al s

and Met hods T|t were d.b king a smal |
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t ube. Qui nea qlnsggrowsroélbtoe&molpg crusuma togBehatl Mhus fHRoWIRE v iRGInidsRAs, ied t hen
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bl ood 30 int oﬁﬁlggdryqﬁerqvasflm t‘ﬁl% éﬁ?&ﬁk@eg’@a@faﬁﬁ“#ﬁ 08 hr at room
t enper at uR@ (R’O)p,g mnnmwmmtmeﬁtefsloffu@mgm foliftddewere 8l édtiparkBle M N tO

separate the c t fromt erum_ Serymwas, t hen transferred to a cl ean
mi crof uge t ub® gheams[?%r}cga?aa?slatﬁ@a&ﬁ'ﬁ“laldihf‘?’@?%“%?ﬁn Antibody titers were

measured by ELI SAOneﬁlonmltblldwm:gtﬁéfoﬁxﬁhxd&hx&ﬁﬂﬁor(,ﬁ'&ﬁshﬁe’reﬂt&a-f&hﬁigﬁ‘&)n wer e
coated with 1%@ dot %mgéutlon al nin %F‘Itg g/m ei ther A(342
or SAPP or otRE? d’fﬁ SﬁB‘F%‘H" °dﬁﬁ|91°d‘i% $eports in

x‘é: ld Coat i ng ﬂnﬁh&anc(nQFIG b). Sﬂﬁbdb@&mﬁﬁikgés&thgme%gﬁc mﬁnﬁeéﬁ&ﬁﬂb%!ig‘ SZ' de) hand
el d over wer e aspirated and sera were added to the
wel | s st a? i ngsP%{ls Mgte\é\ﬁ idﬂﬁ PP ‘@%ﬂ’b‘ﬁ?@ Eempdestd SQPa)ingieassrdi um-
phosphat e, pHvié.sden abthisTindd iNeHeI3B @ ghlp. bmvchmowrdm oUW mEhtiS %0

t hi merosal). ven se oJ hé}gis a ‘g a%ﬁ‘rrgleas were made directly in
the plates i %‘Y%E"F&Ft 08 de¢jined st yeny 70%Gi Afies spthermoptipthg | 700. The
di | utions mer@cmuemab&tsmccpammm@agﬁddmoaf RioyRk 12 38 98 AN ddkes 2T The

pl ates were t S 10t|rres wi th PBS containing 0.05% Tween 20.
The second a \3@ ecﬁnblgg reulating antibo }étltpxa following cessation of immunization

30 appcars to be biphasic with a steep decline the first month following peak response
followed by a more modest rate of decrease thereafter.
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conjugated to horseradi sh peroxi dase (obtained from Baehri nger Mannhei m,
was added to the wells as 100 itl of a 1/3000 dilution in Specinen Dl uent
and incubated for one hr at RT. Plates were again washed four tinmes in PBS,
Tween 20. To devel op the chronogen, 100 p.l of Slow TMB

(3,3 ,5,5 -tetranet hyl benzi di ne obtained fromPierce 15 Chem cals) was
added to each well and incubated for 15 mn at RT. The reaction was stopped
by the addition of T fys R Retics i L[ read on
a Mol ecul ar Devi ces Vrrgho@tm%i% nm -m%%%}q‘%ﬁ?%"g[ﬁ°t°g?‘§§m§é‘{‘% V%}%?( |mIne Qas t he
reci procal of apeimigartathpsgef poung betemrygons FRAhwansgenic mipedmmurizedimaoD.  Maxi nal
OD was gener al B Rer! vk | j i : | .20 cases
with very hi gﬁ%}l?er s, | ngé\}%%% 6“32%?‘?#%%@?&%&*%6 ﬁﬁ&ﬁ.‘?ﬁaﬁé t\?\ggrﬁ y
necessary to &StlpiodepagesrileativeiimmiceOD, I1f the SO% point fell between two

di lutions, sa |inear extrapol ation was made to cal cul ate the final titer. To
cal cul ate geonetric_nean antibodﬁ titers, titers less than | 00 were

arbitrarily asdi gneGREENFOR EUFHC ZEFICACY AGAINSRBRTARLISHEDIAL: at i on

assay Mce vere anggt Baiy i 8skighbd © 1ésPRItAARL agSith REASIVIPIGnEGPYd and
rinsed twice wwth 5 n BlS cé)grf\uteai ni ng lo‘fér?eaatg-i nact i \%ﬁteled fetal bovine
1

ser um ( PBS- FBY)VeBiNg pWerrtholnpissbamaeisies pf Al sgx animals Amppigationhnith & S,
Denmark) in 1Macﬁ@§rg%%&ngz§%]%8&ga{ at AGhe'pB IRt ivRenrYRSH g@@m f#¢ (Dako)

followed by filtration throug m cron pore 30 size nylon nesh.
'Spl enocyt d9 welreadyarspratindhetuaing eftheBDARP PRS- FBS, then pel | eted by

centrifugation at B0Q the thnd Blirseusdli i thifela mQA;ea@UA@p\Aﬁéeedew%&dn&asa
resuspending the pellet in 5 nL buffer containing 0.15 M NH4C , 1 M KHCO3,

0.1 M NaEDTA, oprurodagengratiye;changegtbat resgmble thosefpund ia iDGptmeserwbrsapragah washed

as above. Fregéinyon-webdétat, 50t Nan. 4ak!se: U52'94C850-3553819995! e dBEBHomU! t Ur ed
intriplicate sets in 96-well U bottoned tissue culture-treated mcrotiter

pl ates ( Cor ni REAP Eedmylaid@laangsys asspciatevithadosmeativrhewroralresporsaqonsigiag,

Lenexa, K3k SepiiefRaksiidl i ldbndhitiOalei¥itd; cAllell idibptEe nehfifes. Amyloid deposits
Penicillin/Stre tog&_ﬁg nqegand 5 10% heat-j nactivated FBS, for 96 hr at 37C
roup

Vari ous A(3 p&ptia by e confaipndyapphigneyritgs called neyrisieplagugse indholle sequence
protein were ArsdakkIISARE mElQS A stfophig nBGitdshave Rdistiictive bR bilhCtaémedde | N four
steps. Cells i.n_control I1's re,{#_tured wWth 9oncanav lin A (Con*A)

(Si gma, cat. Aopuagsesgtiveyitga pap PS@I’&"; I0F TSCORPIEIRG (f &Eﬂfgﬂ’sﬁ?%ﬁlei n. Cells were
R ul's eﬂ for t heorﬁj)diﬁgts,la_ﬂd hikplay ﬁ?ﬁ%ﬁﬂ&#lﬂh&@ﬁ&i%%@&% the Etuameﬂ:ag rom

nmer sham rp. . Arljngton, S TL). S re then haryested onto
O i ror 2GR bt o iah b gt re R e gt SOPREOG at | on

Count er ( Pack atedsubenghtsofipsutity plausiigrnatidd ia ve)POAPP. brédfes Thé dysabghiexpr essed as

counts per m of. igacti.vity incorpnorated . into ingoluble
macr onol ecul esi;k'g‘hﬁr‘fS ﬁo.onmgP%{‘lt ﬁ{ |‘§%ﬁne°uf’tr‘°eppl¥1qru§ 1|‘°’(‘3=:1ﬁe‘ﬂ,y03"tsermgu '%’aaﬂﬁgntf%g?yt he brai ns
vere renoved aprdificder Humwm 48P (menovlasal putibody &5) and isireadilnmbdsstable heri cal

anal ys1 o, U1 bl el 81 A0 RO BRI  SELLGE B Ve!  07

e re dnd used to nea
concent r at33on AQ¥1792:en ampdoidplaqysrformatiens wampnjpgred tho eifestsief thisgrestmeot dnithe EL| SAs

(Johnson 20 V‘Q&Qlo%heﬁk'of)xexﬁiﬁ?ﬁf%rgghy ssues destined for ELISAs were

honogeni zed in 10 vol umes of -col d guanidine buffer (5.0 M
guani di ne- HCl , 50 Asirotytessangdiglicroglia ag: rop-neurpral paigSytnaspordtownd wfledt thed by

gent!e agltat hediirofofliniip GFAMBAIRE eltfok ABSkY l\ﬁﬁ%ﬂ%ﬁﬁ&% shifropffithe N At

RT, then stored at -20C prlor gl antitation o revi ous
experi ment s h&gmmonly observed in AD, and their activation increases the severity of the disease.

30  Therefore, we also monitored the development of reactive astrocytosis and microgliosis in
the AN1792-treated mice.

A. Materials and Methods
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25 shown that the anal ytes were stable under this storage condition, and
that synthetic A~i protein (Bachem) could be quantitatively recovered when
spi ked i nto honbgenates of control brain tissue fromnouse litternates
(Johnson-Wod et al., supra). 5. Measurenent of A~ Levels 30 The brain
honobgenates were diluted 1:10 with ice cold Casein D luent (0.25% casein,
PBS, 0.05% sodi um azide) 20 ~g/m aprotinin, 5 mM EDTA pH 8.0, 10 Etg/m

| eupeptin) and th centrifuged at,. 16, 000 f- 20 min at 4 C. The
synthetic A-3 1q7ap°rﬁf°bé’éihﬁf°’g’%ﬁﬂ%§”&§l°?’%ﬁf§ '%fﬁ'gi)‘%kli-%@?n‘%“rﬂﬁas%_e APP

slt gnd_ar d? B\gi ; el_:qun:ﬂhﬁmfﬂ_d:hirm Rivet, u@e r&dSmMTcgviafu id;ol’tiﬁg @w%@ ziﬂﬁ(ijob@d/t?]d? E Lf g /rA\ um

al bum n .in i co i on, e "total"  A~-3 sandwi c _
utilizes mnoWBﬁﬁfééﬂ{}ﬁqahdﬂg %ﬁ@ﬁ%ﬂammﬁ%%mww@@ﬁﬁ @<k or anino
aci ds 1328 obonflihediaLEaent's afvaal, Tho 261 TODEERIY d1osetd AR MivideA
 Shnatn BB 5EL- Bl b 5 Bosbg oo raeimetsco * '
ant i bod_y does_grbqs of._rtﬁcﬂml"!gaeg.ﬂ@q;se&daﬁdAﬁamm&ﬂumjﬁg{m@lmﬁ’ but detects
only AJi specles \Miyr} ‘F‘m am Qo-term al asparti ¢ agcid. This assay has a
lower _limit. GPPERYPYIPQIemaindgsconsiuodfp freelvq mmunigationsyntiHernatign at~18
Cross-react i vinbytht @=9 el E2nelgemnelyy. ARStAIVES AitaRI(OARIINOZS PBSY & Hutiad | ONS up

to 1 ng/m (Jghnson-Vod.et 10.al . .. . The Al 3]- i fi dwi-ch
EL1 S Onpl oy <BARRY JaTbSiig b Pmpsi Bl Bl gt b, Phmanpla *°" ¢

(Johnson- ¥®od(n=¢qQ) aad 1§-month olde=10 pitteated RDAPD atlye wdtt Bitiudad ot RehpaHR6Bin3D6 i S

al so the repojt nt.i body in, thi SS ich has a lower |imt of
sensitivity o{he§g§}ftci%“é’.egﬁrhrﬁngégqﬁ’ﬁﬁﬁ%h?@h- Beryeef oldjpnimalsgegre t he A3
ELI SAs, 100 palscihclededtiethe imiimobiid{ochedfidal ratysés) p. g/ m) or mA[ 3 21F12 at (5

l eg/ M) was coateq,into the wel.ls of . 96-well imunoassay_plates (Costar) by
over ni ght i ncubat %?ﬁc’éit%loﬁwaslﬁé“ E’Eﬂ“ﬁ’ﬁ o?f‘l?/ﬁégthf’é"ﬁ%\}’é%“ﬁa ygﬁFP‘&'ﬁ BhlZand the
wel I's were bl audiGatifomia PéptidesdotiMEE339 of ARO2werafsedto Hbdsnia dierntigea Fathedl buni n

in PBS b er . .. l.hr at. RT. ocki ol.uti was_renoyed and

It he pl at gg; wesrl{eSéf“%{r]%hggzaglx%%sé?ﬁnﬁggk%ﬁ‘??’wEE‘EB‘."%‘T@HEF’&; %Q?“%éy‘?és .
rehydrated w MEOY#9sind ME0BYS Were uded farsheithreé additibnalimimugiz{tbnd binlhiMaed , 0. 01 M
Tris-HC, pH gﬂé%faelg%mqn&?}'s Tween 20] prior to use. The sanples and

standards were a . triplicate aliquots of 100 pl per well and then
i ncubat ed over ni gior immuhizglions k0 pi af AN1782rie 200elPBS caPBB elvat washr ee ti mes

Gi 1 ut ed to 0. 2 g VPRALERMGERGE el Ak PR uthBsBiihe T, rucon

20, 25 pH2Q. 43djuvant{IFA) dePBSinch finabwobmtiead 4000l The fisst inendntwation wds daliveldd. An

avi di n- hor ser ggi ' jugate. (Avidin-HRP ohtai ned from Vector,
Bur | i ngane, (‘ﬁ@; éﬁ%%@@%ﬁ%ﬁ%ﬁdﬁr &&%se‘?cﬁé ERSA %ﬁ@?&e&@@e@ag@ﬁst o the
wel |'s for 1 hwtPBSAloneTwithoutoidded adjuvanit.cA sothlf nint inmGlizionsMrdgivebAvéPi er ce) ,
was added andgald. gy ) | - whi.ch the
enzymatic react_iLo%y\ﬁjlggélg?g’gg’géb&é;&tcééscggggflé&%g%@%ft%e%sfs “W%%%M. 30 The
reaction prod@et-weskdnterual farithd renainiog injectiorsb The foummomb treatment gromm, Neasur i ng
the diffepencgutahiza8 95 RBRGSEo n%pg{ am. 108 . 6. Measurenent of
APP Level s Two di fzf er ent %Po agté’g%giv%e uglﬁﬁpge SR rst, designated
APP-a/ FL, recogni zes both APP-al pha (a) and full-length, (FL) fornms of APP.
The second assay igs SpR&Ghitd ¢ for APP-a.. The APP-a /FL assay recogni zes

secreted APP including the first 12 am no acids of A(3. Since the reporter
anti body (2H3) is ndt Bffestsiof AB42 G\N1782)Freatnent on AmylogtRwdani ng bet ween ami no

aci ds 612-613 of AP ie . -1124 (1990)); this
assay al so recogni _z(E,igl%?ﬁf’;ﬁ?m?%%%B’%ﬁ%%%%ﬁ%&ﬁ#%&%@% ment s

usi ng i mabi | quaBtiiativemage endlysis acssshown inIGCYt Thslnzedian valneeéficonical ARlofdl. t 0

depl et e brai nypRAREEH. I F 0XI |y 30-40% of
the APP-a | FLT oD is@%{%%p 8@?@“&%’%&%3@%&%@%@%@%@ body fox both
t he APP- oc/ FLreRIRtsntamys of the plagyasloadsin mige agthe studyl initigtiong it A8 moath,the aci ds 444
to 592 of the APP695 form (Ganmes et al., supra). The reporter mAb for the
APP-a/ FL assay is mAb 2H3, specific for am no acids 597-608 of APP695
(Johnson-Wod et al., supra) and the regprter antibody for the APP-a assay
is a biotinylated derivative of mAb 16H9, raised to amno acids 605 to 611
of APP. The 15 lower limt of sensitivity of the APP-aFL assay is about 11
ng/m (150 pM (Johnson Wod et al.) and that of the APP-a specific assay
is 22 ng/m (0.3 nM. For both APP assays, mAb 8E5 was coated onto the
wells of 96-well EIA plates as descri bed above for mAb 266. Purified,
reconbi nant secreted APP-a was used as the reference standard for the APP-a
assay and the APP-a/FL assay (Esch et al., supra). The brain hohogenate 20
sanples in 5 Mguanidine were diluted 1:10 in ELI SA Specinen Diluent (0.014
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7. I mmunohi stochem stry 109 Brains were fixed for three days at 40C in 4%
par af or mal dehyde in PBS and then stored fromone to seven days at 4Cin I %
par af or mal dehyde, PBS until sectioned. Forty-m cron-thick coronal sections
were cut on a vibratome at RT and stored in cryoprotectant (30% gl ycerol,
30% et hyl ene glycol in phosphate buffer) at -20C prior to 5

i mmunohi st ochem cal processing. For each brain, six sections at the |evel

of the dorsal hippocanpus, each separated by consecutive 240 pmintervals,
were i ncubat ecPRAQid Rrgen ingreassd oyes 1 5old toeh 87 mdiﬂ%@ea&dmmwh&ﬁmm a

biotinyl ated agdated iiee t(aﬂ’ﬁ%rcaa uc%@%%lfold)oui‘cféh oBBHIR0,00% 3ot ij s@dn bR @

concentration of 2 | orse_serum. or a biotinylated
mAb specific figrm %Pﬁan%\’_‘?:htbﬁllf'lff‘éa W“@%@W@“P%rﬂl‘ﬁﬁmzhkﬁg/ n in
10 SBS andt 1. Q%-&QFV&Esx%ﬁi'i‘ldﬂmy%duée'ﬁ)xﬁ'ﬂ@Aﬂﬂbgﬁlfé@i?leg!s%t 1556(% 1%95‘%'%&;%%' ITI a{y
acidi c -pro . [ e W o Triton
2100 and 1 %?%Scé ié%‘*“%fhf ‘i“gnt?agﬁ%‘iléawg ine, pH7.4 (TBS): or (4) a
mAb speci fic for CD1IfpidiNscdrtiodllangRi)d Sdneui i PDAPP b tibediakhe fibhlatit ed

1: 100 with 0.25% Triton X—lOO 1%ra bi t serumln TBS;, or (5) a nnAb
specific for renosplppipl ﬁ@ﬁ‘ccs((gﬁ } 3R PRERSS il YR lati@bdqec'&‘”\ﬁﬁ’md@“ Bi505
Triton X-100 acadpdral%aabtbﬂﬁnaaswmm (BU).TEile d¥mo @fylod] walfouhdln & eCicFiz for CD

43 (Pharm ngen ted 100 wth 1% rumi_n PBS or a rat mAb
specific for (f%? i‘?crﬁpﬁ’@ématecﬁgf%‘t‘gﬁcq’l‘&%gﬁz\maf first 8 Btﬁﬁcé Fdmin
PBS; or (8)0a matthsrnfmmem&bamaaﬁ maﬁdaapesnﬁmrwﬁlgréhaﬁﬂinﬁﬁhﬁmmgm add | ut ed
1:100 vmthlfV bbit.seru P a, r C ecific
for CD 45 (Phar roﬁrés?ls)wcdw" Yegﬁmfl?%&%{/\‘ﬁv%ﬁ%%lylgmgg%%y A@Q?%a BBS; or

(10) a bioti nyTretlgtir pusesvationshbwirktha 41794 congphedy haled treprdgi3dol dhmylidigen)

diluted I:100 r ecific for
CD3 ( Ser ot ec) H}tu!a ﬁ%gjolkva%? H}é%p& aagga‘%égélﬁ?#&cs Eé%h as”ﬁpesgé?ﬂr (12) a
sol uti on of PBSS#!@lﬁk‘fmgethdqppslmlytlarRSandy containing 1 % normal horse
serum Secfions react ﬁ%%sgw, $6-12 -
above wer e“25 pr etr ea’?r%d)%é’mh lt's]g%ﬂlL ul‘ﬂgg OLBNf&gﬁﬁg?%l‘é%ﬁﬁglgr oxide in
PHS for 20 ni nbugdenirthe &DANPEaRicesre ytberaigmonsieios briths 48 nmnwrmrwemm

i ncubat ed Overﬁyezgmatéltfoflgvm thheRy, | 'Ach'éxyco ie‘t@z@)@%ce %%chﬂgﬁlgkﬁ?\g% 4h 306

or 8E5 or CD3e mAbs were then reacted one orseradl sh
per oxi dase- avi @f ANBF%%-FWWWIWMMR% of diffsesrndaques, aspvellps @ redpetiogin ut ed
1:75 in PBS (Vegdpastedddpb@itsSt andard Kit, Vector Labs, Burlingane, CA.). 30
Secti ons rggcted W th antl bodi es speci fic for CD 45RA, CD 45RB, CD 45, CD3
and the PBS’sol ution devoid of primary anti body were incubated for 1 hour
at RT with biotinyl atrdAgas (ANB®2) HeathdRcdsichatediCeltii@tnd MbRHoRRES O
biotinyl ated anti - m)usechg@eg 10 (Vector) diluted 1:75 in PBS

respectively. Sections were, then reacted for one hr at RT w
hor ser adi sh” per oxi das® PERHI#iCR ObABPPHIVE SRS veas %“PPPIP{F‘P’W]SBHQW‘?“}’A and

"B" diluted 1: c?oﬁtaiﬂ anfRsid MRG0 R efraikhly, B SeaT thaikd from YR Y9 rediiBis, ve
Bur I'i ngame Secti ong&\?\/ere devel )(')ped in 0.01%Nh drog%en ﬁigerox%e 0. 05%
[

3, 3" di ani n%en@?"(ﬂl’ir Re eyiraagiulag cortiqal anspidiplinuesyeess ovndy Mast o ation with the
GFAP-, MAC 1- iiiManMetetivity aptReded tobe@BiithiRaCiRSn YWRE RitR (816168312 8r Murhhra 0. 6%

hydrogen peroxi de at RT to bl ock endogengus, peroxidase then incubated
over ni ght wi t h°Me® b‘?‘PﬁBFﬁ“&Hﬁ‘b‘iﬁH?"’ﬁ“&éactS’é‘EPfli“BﬁggL}aé’éE‘Pé‘?ny tHethe GFAP

anéI i bodyhvver e wee iﬂtmm&ﬂeafgwe ﬁﬂMtlwm&cwgmngh@%$s&¥b@§%@bﬁdgﬁ¥(adtaouse I ?Gd
made I n Norse ector ora Ite { ut e
TR000 i th TacroRuSwaemels e Hand CDLTH adivers becasiemally apadt din
bi oti n- per gyi dRAPorAAHE EPbldoM&BdsEIS. W%Wh@sadjmﬁﬁs@&h% RbdRd with ABC Kit)
diluted 1:1000 th TBS. Sectjons incubated with the MAC-1-or MHC

|l -specific mwyéﬁ%ﬁéi -spgifie prsibgdissrovealed fat similer patrRSSS dysamelevgtbsequent Iy

reacted for 1 Reopatzeddy ¥éth bxaéebscaﬂaﬁwoai@@ct)@amefaaﬁnahexﬁ)méimlmru%&bdt
diluted 1:200 with TBSy fol | owed by jncubation 15 for one, hr wt

avi di n- bi ot i n- PaPdiEveplddhat ShdyEs IHPQS{S‘F%EFHEWLE{?GB“’W@W fPBS“’%Ef'ihBH@“cd

i ncubated with GFAP-, MAC-1- and MHC Il-specific antibodi es were then
visual i zed by treat rrent at RT with 0.05%daAB, 0.01% hydrogen per oxi de)
0. 04% ni ckel chloride, THS for 4 and 11 mn, respectively. I mmunol abel ed
sections were nounted on glass slides (WA, Superfrost slides), 20 air
dried overnight, dipped in Proper (Anatech) and overlaid with coversli ps
usi ng



Per mount (Fisher) as the nounting nmedium . To counterstain A-i plaques, a
subset of the GFAP-positive sections were nounted on Superfrost slides and
i ncubated in aqueous 1% Thioflavin S (Sigma) for 7 mn foll ow ng

i mrunohi st ochem cal processing. Sections were then dehydrated and cl eared
25 in Proper, then overlaid with coverslips nounted wth Pennount. 8. |nmage
Anal ysis A Videonetric 150 I mage Anal ysis System (Oncor, Inc.

Gai t her sbur g, I\/D? | inked to a Ni kon M crophot-FX mi croscope through a CCD
vi deo camera &meloid ropaipingn theserppimalin Undpr thofixajier candisigns empleygditte cellcat i on of
the i nMuNOr eaGlekafot fhhtRteactiRSuiihMEHAIRE tHahRcokizh TQBI W8S3, TRERIBIAya Vi deo

buf fer and a coI or-and saturation-based threshol d was déterm ne to sel ect

and cal cul at e CRERGE4SBBY BS”&% Fdewkepitgroamapyantizra (CRADNDI Wowsiresgtive

structures. Foftheaehtitvag tdcohizidg1Budki W&oﬁﬁéudé'&lm&ﬁbéﬂéaeﬁoa“d the
00/ 72876 ar ea occupi ed, by the hi ppocanpus ‘was -

tot al-—pixel 111 i{\O _
cal cul at ed’ THMhsENusE fovnd ingny ofthe RS ped MiS&sur ed as: (the fraction of

the hi ppocanpal ar eaPDAPPhitd ifthridbly dERRPTedvs aiyTIBI@PEASIH iM the\blifed MAD 3D6) X
100. Simlarl hl per cent neurltlc bur den \Aﬁf{ neasured as: (the fiaction
Hipjgapiec?

of the hippoc of i hizpereml dgutte BHT- L dERasition farmaa isyact siyegk ¢ h
nmonocl onal antwithindie &Eﬁ}anxliéﬂﬁvay d’@bx@glbﬁr&gt d]&sx&rl@tc@ﬂhﬁ@ﬂﬂﬂbm plab ks in
Cranberry Tow.@) garét eratln Ie32 gg pllcatlon
program was | cLgaree SR%?PPIW 6 ?sc °ﬁ’fsdP8 6’5@"’ WI%E@H"%I?@‘Eﬁt roni cs
canmer a andOus pekvioosly ulsndcicriasddn itesaeé PDARP age:. Qhe hh?lofd&tcﬁ&&ibﬁ Bordiste@ Of t €X

occupi ed by sitive astrocytes and ositive
m crogli a. TGgAg 2 &4 ompa E?‘ﬁ%?sé’éﬁf%ngoélﬁg?‘@n I%@“@%d’?éﬂ“’f‘l?fraf 10 vi deo
buf fer and a bohsderosliT9adgsreated Mice stiopattemas destiany sletkd ThekibRGimpnd

cal cul ate the I I For ‘each
section) the F'té“?l%uﬁisdp %S)r(rt?’gn% l&%frcggt%&g%gff%\é mn]’ruugﬁag %ﬁg?‘ﬁﬁgﬂ“ﬁ'ﬁﬁ the total
pi xel area oceempledlyldisrnipted. RSCadyasunbdrofihmsed purithae frectoesnveraplesadChbtosi S was
defined asz ( 0, cC AP- 1 ive tes) X
100. Sim Islgrl %{éqcafé{lgeélr'ftkh %nucé%ﬁl%:%@es's&gggl dg'}éllcgg careg? er?ﬁ’yﬁds‘f%%ﬁ T€on of

t he RSC occupkel. by MAC-1- or MHC || -reactive m crogl | a) Xi 00. For all
separated by conseoul FogiRechi\ert Bllenorkatfed ARGy, 2"
ani mal . I n alamyplailds ANlﬁ%Z-trta@dtammts Fhepaternaff aish@atmmofmpg»om celiidomicin t o .
i oty of Byt Y stk SoL.08 D8 sCRR B 8l okl Bl PO,
wer e cul tGPedOfr\ihGSIqnmmmedclbm%tat:te@@dhqmwsmw Oéiht hmsxﬁmmmomuéwmr human
AD brai ns was effects of antibodies on
pl aque cl ear aﬁ%ggl %ggtﬁtr(}fg‘o?n Otbé} %ﬂggl&%%gggg%?}a'?ﬁ%%&l&rom the cerebral cortices
of neonate DBA/ 2N ni Quantitatige tmtgsanalyﬁhef MBC I ecMAS Iahekd setibmnevealkd ¥

di ssociated ig : I 50 ~g/m
DNase | (Si grnatiﬂw?t e %Iflggrg%?:? gﬁ% {%s&':‘%la&rlee’%)é F&deﬁrggjgcéh@%g A%.}(?Eum cell
strai ner (Fal 8%9dmﬁh@mmﬂ¢ﬁa§88g@vp wbighy reaghied fignifisanes with the meFuee el | et
was resuspendgfhd P e h REsHcapuehi gh gl ucose DVEM  10%-BS, 25ng/ ni
rmGvt CSF), and the cellS were pllated at a density of 2 brains per T-75 -
plastic cul ture fl askhesarepults areindicptiyasof agtiys, od-me empebofiepyleidid on an
orbi tal shakeplagie-:eRhg todth tglongh at 37C. The cel|l suspension was
centrifuged at 1000rpm and resuspended in the assay nedium 10-pm cryost at
sections of PDAPP nouse or human AD brains (post norteminterval < 3hr) -
were thaw nounted 0“3OAMWZEﬁ‘c%ts%ﬁA(B%%IQEL‘PSW@thﬁﬁa"noﬁQV”5' ips 112 WO
001 72876 and placed in wells of 24-well tissue culture plates. The
coverslips9were washed %)v@%@%ﬁvhlsassay medi um consi sting of H SFM

(Hybridoma-serum free M&?%@W&M@&ﬁ&lm ?ﬁﬁ&jﬂ;ﬁiﬁt 16y at

penicillinlstreptonycin, ntrol or anti-Al3
ant i bodi es wel2mapthiewask608 ngle, wbp}mmasad 10@5170()5g/lgtbg/1§rm0ﬁﬂ1ﬂélfﬂ)ﬂef4brAtl hour. 5
The mcroglial cells were then seeded at a density of 0.8x 106 cells/m
assay nedium The cultures were maintained in a humdified incubator (37C,
590~ for 24hr or nore. At the end of thg incubation, the cultures were
fixed with 4% par af or mal dehyde and perneabilized with 0.1 % Triton-X100.
The sections were stained with biotinylated 3D6 followed by a streptavidin
/| Cy3 conjugate (Jackson |InmunoResearch). The exogenous 10 microglial cells
were visualized by a nuclear stain (DAPlI). The cultures were observed with
an inverted fluorescent m croscope (N kon, TE300) and photom crographs were
taken with a SPOT digital canera using SPOT software (D agnostic
instruments). For Western blot analysis, the cultures were extracted in 8M
urea) d| I uted 1 1 |n r educi ng trrcr ne sarrple buffer and | oaded onto a 16%

AL 2 . o




1 S immbilon, blots were exposed to S leg/m of the pabAf342 followed by
an HRPconj ugat ed anti-nouse anti body) and devel oped with ECL (Arersham
When the assay was performed with PDAPP brain sections in the presence of
anti body 16C 11 (one of the antibodi es agai nst AB that was not efficacious
in vivo), Banyloid plaques renmained i ntact and no phagocytosis was
observed. In contrast) when 20 adj acent sections were cultured in the
presence of 10D5, the anyloid deposits were largely gone and the mcroglial
cel I's showed nlfveomhssthiedeoesst2R 000 8gh,chdwraondfaved 10gold idring theithé caatser esul t's
wer e obtained with AD. brai ctions 0 i-pduced p, t osi s, of AD

pl aques, whi | evi‘f%e@ﬂe%?? ﬁ%%sg%aéﬁ‘%Wdﬁ%@c}*&BPﬁf&ﬁ?mV{Eﬂi@é&vﬁwm ded
corPar abl S_ res:ﬁbrba?.e&\bem ,000 hiE/g RTEmyithd) Ie tdnkradt, ﬂNUﬁQ-&ﬁﬁte@ﬂﬂiﬁﬂs RAd®1 gkds al o
cells, and wt 25 r r.pr ant i i es agai.nst Al3. Table
16 shows resultf’ f“aﬁ)srfﬁ‘ﬁf‘ ﬁ%&%ﬂ@‘?ﬁ“ﬁ%%%@y G Rs PBAfirantly deshar i ng.
their abiligi eg=0.0001)ebe ApIE 208 E) s Souind afl 1REnEHMVRLR 1RSI 92 HRR T educe
in vivo plaque burden in passive transfer studies. Although 16Cll and 21F12

bound t o aggr e%jeups &veraaemmated ETahls 4y apnresgatingia /] Yredustienindia AB thattyeoydd
anti bodi es Wertﬁhét@ﬁpkoe fe&nf. JarPhshfls wete gﬁaﬂ%’x&rﬁén@oﬂﬂcﬁq&%ﬁ of KBW xed brain

sections, coul d not £r] gger phagocytosis in th VIVo assay “were not
ef fi caci ous i ncowipensd, dmwﬁmﬂmmdﬁz}trbmﬁgmlpﬂohtamadmaﬁﬂbésmz a:gammm Af 3

were active by, rongly to
an anal og for maﬁ’lrthez;]l?ﬂ3 a@?ﬁ@%ﬁﬁ%ﬂﬁ?ﬁ%ﬁ%}a?% oug éc/feg %aélpq:i)?)tﬁétsl and 7

is replacetP wi menthsdp=0.94) and dpanthi @=&600, Tﬁb&ﬂe@e results show that efficacy
invivo is due to direct anti body nedi ated cl earance of the plaques within
the CNS, and that the ex vivo assay is predictive of in vivo efficacy. The

same assay hasTdbdeds Meatsn A Leeds (nglepin Caxgexof an anti body against a fragnent
of synuclein referred to ﬁﬁTNﬁQ ECB‘ynucI ein Qﬁg been showm\tlggzbe an anyl oi d

pl aqueassoci at ed PLOTE[ W, 7T rooqy NAC mrgcted Wt brain
tissue sanple comtSRhihe g& Y Btal ta bef or e.
Rabbi t serum was |udéd hd:680 coh#g0) (10 ubsequent monitpring showed & marked

reduction in thefndfbef 8RB s§.30 oflOpl BGHRs 1,38 c4Di ybOWF GI0ar(@®y activity

of the antibody. [118 | Zxioe 18500 h@0EX19d000 15,96@y(1a)s|5moedidoooT @h|in vivo

efficacy. 5 10 1% 20 Anti bodyl sotypeAvidity forBindihg toEx vivol

vi voaggr egat edB- atpl=oD@41X i cacyef fi cacyAB (pl V1) pl aquesnonocl onal 3D6 -- .-

. . 1gQ&b-.470 .+ **p+DUOBI gd 43+++16C11I1 gd . R

90- - - 21F12i:gGZa500;i- - TNg3l g@tlppmmgﬁl yelenal t - ~zm x600+++ Conf ocal h

m croscopy was used to [ nakizefl e course
ﬁl({{;lﬁ’ il II&@PI%IC fnvg%?an hlrp%?camﬁﬁll%vc 1508 ogy age

of the ex vivo assa presence ¢ exQgenous

microglial cel VFB"r‘?ﬁ?‘ﬁ%aﬁcl‘i"“& 150R¢ B&/g Mh Hpéfﬁé"%é‘?/ézl QW@%&%&J’@“‘PW@ fe were
no phagocyti c fudksr ¢d &5000mglgat 8 montkTatdn @). tSieilglyaBB® snmeniaed mia shovedc t

‘(’:\‘O;P'al:"n;ge Se\c;wﬁa!d%@efé dgrov?nbtiﬂﬁl Qﬁ@é%m%g&falg] g@%mthﬁﬁﬁrlh&oﬂhlk gc‘wﬁd”at er Ir?nl ﬁ‘éﬁs
the fate o?(p h@ﬁ}@%é%‘éﬁ“ﬁ {0 o] ‘i"%ﬁgﬁiﬁ&a‘?f gﬁf %I.YI ?ﬁ‘# Qélg'(ﬁéifl%gg{)& ract ed
with 8M urea aty&aamecmcqunésmnﬁ@gdl%mn@mm Bie Naangy ANBI%t  anal ysi s.

At the one houreatcl gioup 9alté Wassigificatlyloag aeyiites bStheIPBS yeted@edip (F-e0lo105£act i on
with a polycl omie sznﬂegmeﬁam hgd gﬁfe%,crs%@eit@ql & r&hRORGn A 18216

(correspondi ng, nor eact ec g at day 1
and was absent g\-,p %ﬁatealgg’é‘pwi%ﬁ‘lgﬁ% t%ﬂ@@ﬂ ‘h&g%% 3§%§‘$“$\B | eads
to its deg?hdaXsi OowgdmmtmelyepfﬁOqgh%tghmlﬁt-m@lﬂsc\iahlamm&le 3i vo assay was
Fc-nedi ated, F(ab')2 fragnments of the anti-Al3 anti body 3D6 were prepared.
Al t hough the F(ab')2 fragnents retained their full ability to react with
pl aques, they were unable to trigger phagocytosis by microglial cells. In
addi ti on, phagocytosis with the whole anti body could be bl ocked by a
reagent against marine Fc receptors (anti-CD16/32). These data indicate
that in vivo clearance of Al13 occurs through Fc-receptor nedi ated
phagocytosis. 115 XV: Passage of Antibodies through the Bl ood-Brain
Barrier This experinents described herein were perforned in order to
provide information on ability of antibodies to pass into the brain
follow ng intravenous injection and to provide neans for neasuring the
concentration of antibody delivered to the brain 5 follow ng intravenous
injection into a peripheral tissue of either normal or PDAPP m ce. Such
measurenents are useful in predicting and determ ning effective dosages.
PDAPP or control normal mce were perfused with 0.9% NaCl. Brain regions




(hi ppocanpus or cortex) were dissected and rapidly frozen. Brain were
honogeni zed in 0.1 %triton + protease inhibitors. Trnnunogl obulin was
detected in the extracts by ELISA. 10 Fab'2 Goat Anti-nouse |gG were coated
onto an RIA plate as capture reagent. The serumor the brain extracts were
i ncubated for | hr. The isotypes were detected with anti-nbuse |1gQd-HRP or

| g&a-HRP or 1g&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 exafphes: M&EhntKQ?L@QBQEQHiﬁtHiBﬁchE k9G4 was three tinmes that of
Ig&xa in the blood, It %% Eg in the brziq as wel |') both
bei ng present at 6—+% Jf =Rer TWPcctivc FEBRL o pthe—BNLBR. _This resul t
was observed in tMMMMMMM’ does
not have a uni qudl y12eakys,800dd, 100 aii®)barri er. Al tholigh the foregoilng
invention has begn dssclshsod iga,40et eid) [40,1008500s€8) P03,50f o3, B00i t(roypf - ..
understanding) it Wikl pPen giavidausot pah | es é@lsamvdmlﬁm ORDOABY (R
practiced within the-=s@e@s of the appended clains. All publications and

pat ent docunents au&,edO@j@rzel n are hereby incorporated by reference in their
entirety for all purposes to the sane extent as if each were so

i ndividually denoted. 116 ITIS CLAIIWLED: 1. A pharmaceuti cal

conposi tion? conprising(@n aQeetelleflieeds i ve to induce an immne response

gga'TRSt ﬁn anyl oi d COWPW%oﬁtHu@a-eBl?BPBWPP nil&dt}ﬁniéhﬁﬁ BReRMI&] oAl Pi ent . )
€ phar mac Q m el el | conponen
gtﬁw&% oPé}gHD glsé 651 Rgls %15 #i}u c‘dxan n%creasciq to md% :18 .

is a fibril pepti of claim

2, wherein t hemanhs kaddisemtedd ne/at PB% tra@raq %!aalf ﬁ%ﬁdm%@towﬂ)ﬁéwﬂw 2brotein
sel ected from tdig atgSongmttcand i dig/ng 18 inoarhet ANNZO2atreaed phimdle sveedmgid s havg of

Serum Any! g¢ d fmgf/gtoem (aAppééeasanu maﬁmmls)mupaobmmtalmt g mddhs (25

i nmunogl obul i nﬁgr)e) %‘[‘g %5’ A& A* rané%‘p% tin, lysozyne, fibrogen a
chai n, gel soli % ?foﬁrc on ﬂ%/ %%8"’[’? tein precursor {p-APP), Betas
m crogl obulin, prion precursor protein (PrP), atrial natriuretic factor)
keratin) isl et Tabty boMddian ABIcREls (dg)e) n gefbélken hor none, and synucl ei n;

i ncluding mutant proteins, pmﬁﬁgmnt spg,g]d pr ot eowf-,gz pept i des
thereof. 1S 4. The p‘ngr FECHHk A3l C QPO PLaalAb OT(nFI al‘o@ﬂliﬁ Wll?ﬁj;‘l n sai d

agent induces an I||||un1r2' lc:pui?g Gt {?ﬁ'j? etr—agarist llcuc}.}ri oPe-110 ITEd by
(533

said. fibril proteijn or pept|i 1! ?ﬁ% to HSJ(ZJ“ gr:@R ; protein.

5. The pharnmaceutifcal Tonpdgs ﬁ%n o]

conponent is sel ecfted ¥romit h%5 @rouf®o 1S|4§{1| ng(’@f) AApoAI
Alys) Agel, Acys, A=3 20 ABM AScr Acal ALAPP and synucl ein- NA

fragment. 6, The phAPmeReUBi cal conposition of claim 5 wher ei n sal d agent
is selected®fromthe group consisting of AA) AL, ATTR, AApoAl, Agel, Acys,
A~i, ABzM AScr, Acal 4, RkedPoN 79y ThainfhionK¥P févegment . 7. The

phar maceuti cal conposition of claiml1, wherein said cogﬁ)oa tion caonprises

25 an agent effectiveAPBrojandthedulblingthhiR srpschle bptbspmsnin all arpart aEthe A8 | east
two different gyl ghaaRiRenent ﬁotenwﬁy mﬁetemema g&@ﬁnmmvﬁmme&l al m

1, wherein said agent is a peptide toa carrier protein.

The phar maceut iRBIneERHpRIS Iy saﬁleéfo déF?ya 8fghtclp<aic#e imARTleels kg beep P?F“i %Fe
CoNposi U1 08p  peuropathology increases in the PDAPP mouse. In the cortex, levels of either APP-c /FL

(full length) or APP-o. were essentially unchanged by treatment with the exception that
APP-a was reduced by 19% at the 18-month timepoint in the AN1792-treated vs. the
PBS-treated group. The 18-month AN1792-treated APP values were not significantly
different from values of the 12-month and 15-month untreated and 15-month PBS groups.
25  Inall cases the APP values remained within the ranges that are nonﬁally found in PDAPP

mice.
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i ncl udes an adjuvant. 10. The pharmaceutical conposition of claim?9,
wherein said adjuvant is selected fromthe group consisting of QS21,
nonophosphoryl lipid, alumand Freund's adjuvant. 5 11.- A nethod of
preventing or treating a disorder characterized by anyloid deposition in a
manmal i an subj ect, conprising admnistering to the subject a dosage of an
agent effective to produce an i nmune response agai nst an anyl oi d conponent
characteristic of said disorder. 12. The nethod of claim 11l) wherein said
anyl oid conponent is a fibril protein or 10 peptide. 13. The method of
claim12, wherein saigl EH’Q&!@&M%B? ?e?udegtcgnﬁe%?& genErQuJeaQE" conponent
derived from a precursog g{ s ecte romt group consi sting of
Serum Anyloid A protein %ﬁpo i mmunogl obulin I'ight chain,

i munogl obul i n heavy lﬁmlﬁplamdcnmﬂmﬁﬁﬁﬂ@!Tcrluceﬂylstbzﬁmal cmebroﬁgen a

chai 0. gl ol i INyySioalo e coftth ot Pl tg&g'l?( 05 56 88 and TEGSRE) -

Beta2 m crogl obu prion pretursor protel at'r atriu

factor, keratiRrr0.0lxmenthsofAze(RIGH F bemdxﬁevah& Oééﬁmp‘é‘élcmbﬂhﬂ\ledenand

synucl ei n; i nGhaehsBPEoH 0aBY, B0ALR iR he PBE Grdtb BetweaD RS 8 RlonREHH gge’ﬁﬁs
t her eof . 14 T he net hod of aiml wherein said agent |1 nduceS an I nmune

response di r eclOBERsidyithhe gcﬁb’d@(b‘ﬁ%{ﬁé"l?%ﬁ%ﬁ’EW@&%‘%“@FH‘}'FJ’GMIZMOnent

W th respect t@ogiviih RieBiah heitic glaquidtatdh PaluckDf 0.05% aHBb.D2A, iQthegb ahdisl 3,
wherein sajd anyloid corrponent I's selected fromthe group consisting of AA

AL, ATTR, Hhpdngnth sioyrs, regestivelyacys  A-3, ABzM AScr) Acal., Al APP and

sylnuclt e:j nf NAC ”} agrrermunulnﬁzauaﬂa?ntﬂmwz fbmed ﬁélﬂﬁoi&%{gﬁéﬁﬂ@&ﬁétﬂzﬁﬁo@y@&enk i's
sel ecte rom e roup consi stin 0 e CYS,
A~i, AB2M ASCYas al&g M‘P’Pﬁdéfﬁiﬂ‘ g&*ﬁ%é&éﬁfml@ freatedraig When. °°"FPPée‘ﬁ‘ét“‘r?od of
claim11, V\:heI'I&?.S‘gr&@:l dﬂb&l@QBT(SG%‘; pebbelqtand/m B9%i pel28) ammmugagmﬂw response
agai nst at t.two dif net hod of

oo L7 e BRI ot R e T TG fom Brarr bt TS o
anyl oi d fitsi | 13cmtiafent $26% & 5.71% AN179Qdreatineod apméddthmﬂmelepmensaf d agent

I's a peptide | I ?‘%Sltsgtbotﬁ:?r L] oenrlts lOéQQ/ Qld 32&% r::rshgctl hﬁﬂagfgéﬁaigﬁli of claims

11-19, wherei nsa m i st e Furth mclu 21. The
met hod of cl amw@@ﬂwm#mtbpmgéanazechbubhvdmancspweésect ed fromthe group
consi sting of QS21, nonophosphoryl |ipid, alumand Freund s adjuvant. 22.
The nethod of claim1l; wherein said i rmunol ogi cal response is .
characterized by a sdr ubmtitiodpResppnses | east 1: 1000 wi t h respect to said

a”yl oi d coggonent. 1%&%&9&%@& Qfaden orffﬂ é\?l c?c?o i’ﬁApP Sﬁ{)um titer

is at least 1:5000 with respect to sal onent. net hod of
claim 11, wherredeived apatics Qﬁ%m@gqab@ns of wpmwma hmnh@p@wntlzﬁumbif a serum

anount of i m“’a‘aﬁx‘iré‘rﬁ‘ﬁﬁﬁd | dn Q&hﬁ%ﬁ&f?&kﬂg&%&&@% 8ls, %Ktﬁﬁz QU OUr LI 1TES

hlgher than a serum |nnunoreact|V|ty measured I'h a pre- treat nent

control ser umlmsmgla#mnemws atons (makrensd's adiuvangiahveek 166 p apgstiveedoatraler um
amount of i MyBENaAaEtdr el bye-indtchiR kg8 Rlce fecsi9bd ifintlintZHdne Bf s Sfeql: 100.

25  with the same adjuvants and delivered on the same schedule. Animals were bled within
three to seven days following each immunization starting after the second dose. Antibody
responses to AN1792 were measured by ELISA. Geometric mean titers (GMT) for the
animals that were immunized with AN1792 were approximately 1,900, 7,600, and 45,000
following the second, third and last (sixth) doses respectively. No AB-specific antlbody

30  was measured in control animals following the sixth immunization.

Approximately one-half of the animals were treated for an additional three
months, receiving immunizations at about 20, 24 and 27 weeks, Each of these doses was

delivered in PBS vehicle alone without Freund's adjuvant. Mean antibody titers remained
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26. A nethod of determ ning the prognosis of a patient undergoing treatnent
for an anyl oid disorder, conprising neasuring a patient serum anount of

i mmunoreactivity 20 against a sel ected anyl oid conponent, wherein a patient
serum anount of inmmunoreactivity of at |east four tinmes a baseline control
| evel of serumimmunoreactivity is indicative of a prognosis of inproved
status with respect to said disorder. 27. The nmethod of claim 26, wherein
said patient serum anmpunt of i mrunoreactivity 25 against said sel ected

anyl ol d conponerhangsl aykrthia tie prriek Ihfack asidodniteis appeani terembig asble &bwut

:1000. 9 i &
éf 1| mmngrleacu Vi ?@gﬁﬁgwg@%ﬁk@#&ﬁ to%g{‘ ‘%Vcoﬁg”%‘g%"ﬁ‘ﬁ’r Hm amouant .

characteri zed lﬁycb@n%erumtlter of at least 1:5000. 29. A nethod of

preventing or treati gl? 0 d sit 5ina
patient) -conpri sing adm ni g??ﬁegwgeglg%gﬁt%?’?sea%éngﬁyg "8'& 8?%8%'3 e of ~an
anti body or ardefettediin the o AN17HRtreapionice wcmlalsyastsomdeﬁwm depositad/braind

conmponent pre l.ai m 29 erein said
anmyl oi d conpone z‘"‘?’g S%%tqgg&pg éomoﬁgﬁyqb%%lﬂ > “9“‘?4’0"81‘“ chrgf \F,ﬁ]
wherein said amtailtbmdyspnmﬁamrmmwgt}r agmntsttntthBS groap) APDlejnesiope of said

fibril conpone e et hod 0 or
ant i body fragnﬁg& g%@%gﬁ A Tvmﬁc’a? Mkh = °8°‘F\f%?| fmf:%kr%rgﬂcéﬁfm\ﬁﬂ But
binding .to a ﬁwemnwwas(s&ersabcthﬂﬁ-bnd 18-momtpgroepﬁt. JPafiigularthserikieg wasdholbickc| ai m

30, whereiqp t qﬁﬁg ¢ nent
prepared flr%omrb aﬂaHgl?ﬂ)?% Ph%g?qng et ﬁ?sgg% OEFQP%Q%QT{']BQID dgxgﬁpq%(rg]ent 15
epi tope. 34. Thiee. riheteodsults stovahatirB@ynivdtion eiith asyrititktia mplpodteln gérerates  conponent

d df f, t t f
e e X SRS R SR SE P AR, o o1 10 o

i mmunogl obul i n heavy chain, ApoAl, transthyretin, |ysozyne) fibrogen a
chain, gelsolin, cystat g tein 20 precursor (-APP), Beta2

m crogl obulin, pri on%préeegﬁ‘%sgﬁg%reglthg“ %S?Snscsat rial natriuretic factor,
keratin, ilSl et anyl oiSglepmlwapermbed, from pepANIE2Houmized andrid PB§immhszed;

i ncl udi ng nut i Ot £l gg{;m]ﬁ- R& i r . 35. The
met hod of cl aﬁ% ﬁlw%g?gpﬁ%gﬁﬁéagﬁﬁ%l I 1rn-|81|'i colg%d(b%g%?&!l}gcsge ected from
the group condiolatédragd ofltusell for2, h iATIERrcsAene AR P40NABSZ, 0AGB40-1 fewesse oller ABM)
AScr, 25 Acal I f claim
29, V\/nerel n s&@@gﬁ‘l’hg?‘gtto rlrt;]b%ﬁée?‘f wﬁ\gs{)%sg oéﬁhén%ﬁ e?g@%%l glgr%vvm ch bind
at least two axb’galmd mthPlbﬂluMmowpoﬁelﬂstfmm AIIZﬂneAHYZ924ﬂ'eetedmuﬂndslpmhfcratedl m 29,
wherei n sajd ctive eLi ze n the_patient of
a serum a?riountq & °nrs‘r°rrtﬂr?lor°éa IVI r%bgbglpﬁosfm’sa?’ Xal?velsaF 18%°r%°5aﬁ‘gﬂf£t hat is
at | east aboutbothqueteins (FEG. mgb;gr Pmamarmmwdsﬁusé toalic AprOLineveseCcti vity
agai nst said c asur re-treatment control se npl e.

39 The met hod On Lol osbeonmidriarel SE Bt PTGt Lot Boegs EGghent | s
adm ni st er ed \ioiver Pan€ldr ver as a pharmaceutical conposition. 39. The nethod
of claim?29, wherein the antibody or antibody fragnent is

25 C. Conclusion
The results of this study show that AN1792 immunization of PDAPP mice
possessing existing amyloid deposits slows and prevents progressive amyloid deposition
and retard consequential neuropathologic changes in the aged PDAPP mouse brain.
Immunizations with AN1792 essentially halted amyloid developing in structures that
30  would normally succumb to amyloidosis. Thus, administration of A peptide has
therapeutic benefit in the treatment of AD.
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adm nistered intraperitoneally,. orally, subcutaneously, intranmuscularly,
intranasally, topically or intravenously. 10 40. The nethod of claim 29,
wherein the antibody is adm nistered by adm ni stering a pol ynucl eoti de
encodi ng at | east one antibody chain to the patient, and wherein the
pol ynucl eotide is expressed to produce the anti body chain in the patient.
41. The nethod of claim40, wherein the polynucl eoti de encodes heavy and
| i ght chains of the antibody, which polynucleotide is expressed to produce
t he heavy and IM.ghtSCREEMNQF A§ FRAGMENPS3It i ent. 42. The nethod of claim 29)
wherein the antibo ti.body.f LS m_0y L0, i ple
dosages. over a perﬁé%gjgﬁgtm’feeagg?dg%g’qﬁlgoheﬁsqn%i’ygdrﬁ%ﬁ%ﬁ?%‘rg#{&%:sl im 29,
wher ei n the anAPhadlyAp tosiereningivhick epithpescoavey i afficacidus resppase Tho9posi ti on.
20 44. A phar uti.cal conposition for preventing or treati a di sease
char act eri zed r%ge“&?f W%ﬁeg"pﬂ’g;%%ﬂmf’%:%ﬂﬁﬁeﬁé%ﬁ g%g%tffflia vﬁg?geh ef fective
dosiagedof % aifinhuROghns ﬁfclu&ﬂfdubmﬂ%/ang[mgdﬁ&dﬁcohjﬁgiteﬂpmi13-728,$2|-4§2, bB,rafls to an
anyl oi d conponent. present i.n sai eposit. 45. T ar eutica
conmposi ti on of°°8?1§$ WEEF,P apjipouss{eC Yiap “Xﬁ%ﬂ%‘i"g’ @oﬁéﬁgﬁ@% a0 Acidls §32r |
conponent . 121695, fhbregdtb®hydhar ATAL-20) ahd Sereg@BPREhdnl AP2515, ahddggteddied 10bak €i N
said anti body binds to an_ epitope of said fibril conmponent, 47. The
phar maceut i cal A%M%?t%AB‘fz B BB weee usahayROsivVE HW NaRAtive BRI 8peci fi cal | .
binds to said &&ﬁétl&ﬁ@%&%@erﬂs&@w&eﬁneﬁ'gﬁgml Tités PR UnRored Afabswdl d _
fibril conponent. 5 48. The pharnmaceutical conposition of claim 46, wherein
the anti bggq/ i and ien ern cuthanized ethe epd 984 monpthp pf injegtinnp dRisteehPieabBd from B
cells froma hupadd xS anilydifiwas delehhinkd SRFRGAGNL epitope. 49. The
phar maceuti cal conposition of Claim45, wherein said anyloid fibril
conponent is derived froma precursor protein selected fromthe group
consi sting of 10 Seyum ginskgk dndMBhédsei N ((ApoSSA), i mmunogl obulin |ight
chai n, i mmunogi obulin heavy chain, ApoAl, transthyretin, |ysozyne) fibrogen
a chain, gelsolin, cyst5epdaten oAlPYIogenS3 protein precursor (~i-APP), Betaz
lr(ﬂ' cr g_gl vayl:i n pri f’ﬂlﬁéﬁ?af[bﬁ@fc;o?@@d &p ae;{ﬁafs!?gomﬁmmahp lﬂaﬁti’dg'ddix@léa@ff actor),
eratin) islet anylojd polypeptide, a peptide hornone, and synucl ein;
i ncl udi ng mut ARIgAgdassKiyes ﬁﬁdrb% ﬁ-%agﬁg}ﬁ%%ﬁhcﬁ@w@ée S‘B%%fé!dﬂ?usas 50.
The phar maceut 1gG§{vmegfePg§a by SoupRig thloakHArttifiod) 8y stint a3@déddo aitMlpeptidel br i |
conponent is selected fromthe group consisting of AA AL, ATTR AapoA 1,
Alys, Agel, AcYpisg thg@osslighing reagertsulfnBMCS. Aba AP paptide derivativesivsradmthesizadnent .

51. The phar magaihl ftowm3FRASInihPRideqichéts Mifhch HBS BRI1SLaBA ¢F tieQRRAS tion -
i ncl udes anti bodies or antibody fragnents which bind at |east two anyloid

fibril conPonesysisine pyidgeis indigated iy irgclining dap ABbpbaiptidderiyptiveplap had 14,
wherein sai d efhGhfeind feslifedfiRed ptiof RANAGHRK|IZEFhiRY cARIRADHAlcated, ant i body or
anti body fragnent "effective to produce a level in " the patient serum of
i rmunor eactivity against said anyl oid conmponent that is at |east about four

tinmes higher tRen)Zppgidm | evel RipiBARIIAISAETEVCICOGIRIBISID RO! 3b) conponent

measured in a pre-treatment control serum sanple. 25 53. The pharnaceuti cal
conposi tion of ARl-&peptidel, wher ei NNHRDAHRGEOOI CEQIDNHFSi tion i ncl udes a
carrier. 122  Ap33-42 peptide NH2-C-amino-heptanoic acid-GLMVGGVVIA-COOH "
(SEQ ID NO: 32)
~ AP13-28 peptide Ac-NH-HHQKLVFFAEDVGSNKGGC-COOH (SEQ ID
NO: 33)
30 To prepare for the coupling reaction, ten mg of sheep anti-mouse IgG (Jackson

ImmunoResearch Laboratories) was dialyzed overnight against 10 mM sodium borite
buffer, pH 8.5. The dialyzed antibody was then concentrated to a volume of 2 mL using
an Amicon Centriprep tube. Ten mg sulfo-EMCS '
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54. The pharnmaceutical conposition of claim44, wherein the pharnmaceuti cal
conposition is fornulated for admnistration intraperitoneally, orally,
subcut aneousl y, intranuscularly, intranasally, topically or intravenously.
55. The pharnaceutical conposition of claim44, wherein the pharnmaceuti cal
conposi tion includes a polynucleotide encoding at |east one antibody chain
effective to express the antibody chain in the patient. ' 56. The
pharmaceutical conposition of claim 55, wherein the polynucleotide encodes
heavy and |i ght chai nm@fmdldimldafﬁprdymiy) suwnmﬁde@@btylwmr@oibmdeCo ywasapabl e of
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1 0& () - MLO% o& () - Ws’Ihe median concentration of total A for the control group immunized with

15  PBS was 5.8-fold higher in the hippocampus than in the cortex (median of 24,318 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).

20 For the cortex, a subset of treatment groups had median total Ap and Ap1-42
levels which differed significantly from those of the control group (p < 0.05), those
animals receiving AN1792, rodent AB1-42 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 wcfc no

25  discernable correlations between AP-specific antibody titers and A levels in the cortical
region of the brain for any of the groups.

In the hippocampus, the median reduction of total AP associated with AN1792
treatment (46%, p = 0.0543) was not as great as that observed in the cortex (75%, p =
0.0021). However, the magnitude of the reduction was far greater in the hippocampus

30 than in the cortex, a net reduction of 11,186 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
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while the second recognizes only APP-o.. In contrast to the treatment-associated
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diminution of Af 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
20 immunizations with A peptides are not depleting APP; rather the treatment effect is
specific to AB.
In summary, total Af and Af1-42 levels were significantly reduced in the
cortex by treatment with AN1792, rodent AB1-42 or AB1-5 conjugate. In the
hippocampus, total AB was significantly reduced only by AN1792 treéhnent. No other
25  treatment-associated changes in AP or APP levels in the hippocampal, cortical or

cerebellar regions were significant.

2. Histochemical Analyses
Brains from a subset of six groups were prepared for immunohistochemical
30  analysis, three groups immunized with the AB peptide conjugates AB1-5, AB1-12, and
AP13-28; two groups immunized with the full length AP aggregates AN1792 and
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very useful for screening purposes. Moreover it may reveal that the treatment-associated
reduction of AP is greater for plaque-associated than total AP.

20 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
IgG. In contrast to the PBS group, AB-containing plaques were coated with endogenous
IgG for animals immunized with the AP peptide conjugates AB1-5, AB1-12, and AB13-

25  28; and the full length AP aggregates AN1792 and AN1528. Brains from animals
immunized with the other AP peptides or the APP peptide pBx6 were not analyzed by this

assay. .

3. Measurement of Antibody Titers .
30 Mice were bled four to seven days following each immunization starting after
the second immunization, for a total of five bleeds. Antibody titers were measured as

AP1-42-binding antibody using a sandwich ELISA with plastic multi-well plates coated
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15  magnitude of the AN1792-specific antibody titer of individual animals or the mean values

of treatment groups did not correlate with efficacy measured as the reduction of A in the

cortex.

4. Lymphoproliferative Responses
20 Ap-dependent lymphoproliferation 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 a concentration
of 5 uM for stimulation. Cells from a subset of seven of the ten groups were zﬂso -
cultured in the presence of the reverse peptide, AB40-1. As a positive control, additional

25  cells were cultured with the T cell mitogen, PHA, and, as a negative control, cells were
cultured without added peptide.

Lymphocytes from a majority of the animals proliferated in'response to PHA.
There were no significant responses to the AB40-1 reverse peptide. Cells from animals
immunized with the larger aggregated AP peptides, AN1792, rodent AB1-42 and AN1528
30 . proliferated robustly when stimulated with AB1-40 with the highest cpm in the recipients
of AN1792. One animal in each of the groups immunized with AB1-12 conjugate, AB13-
28 conjugate and AB25-35 proliferated in response to AP1-40. The remaining groups

80



9-10% & ()-(10 10 10 SI710% & ()- & )-10% & ()- ,f#10% & ()-- &

1109 ()-Sgh)i}iiiE|[:bU410 ,m0% & ()- 310% & ()- , 10% & ()- !\/Ilo%
J& ()- MO0% & ()- g10% & ()-SEjjLkkklI|[:bU410 ,L:10% & ()- &L10% & () -
t10% & ()- ,910% & ()- ,10% & ()- & 10% & ()-fl mnm nno|[: bU410 & S 10%
& ()- @$10% & ()-- @I10%& ()-- & FL0%& ()- 110%& ()- @10%

& ()-oBpppspt pupvp gwgvU410 10% & ()- 10% & ()-S10 10 10 f1710% &. ()-
S/S10% & ()- SY.10% & ()-wgr/rLrrJsW|[:vU410 10% & ()-t L 10% & ()-
109% & ()-S 109ivigg APl- 5$!2@1%1at&A(ﬁﬁ3-41G%J&a(e)pﬁx\ﬂ\buPB&mMo[liﬂthahACﬁf 10%

o 8 t%xsg#%%%gﬁffﬁ%ﬁﬁ&%&% "fﬁg%fsﬁg)iméra%? Fafbus & ( 0% 1 10% k

'& ()- 3.10% K& ()-S | 1o%< &()- V\tsz{f{.ﬂle~|[ NAZTOTO g 10%ﬁ_()-
10% f & ()_ 71007 S 1 R — 594 & 45.0' A AVI r ~NA4LJ10
) 1096 f & ()- ' 1p9sf SEYIHIOED 1 nog f £ ()Conjugp 8 i) 45 (3 -Responders
310% f & () - =| oD 810%1&' ( _ 10f f I0sf 10f f 710%5&ex() A@L0% p& () -
*110% & () - *!k%&z() =9&E[ [ - bA10 & ()] 9 1Q9mE 1)~ E_J. &=
10%'1&' ()' oo .!; S 0 0° I(Sl. \ = E[ I}\} UI:UU'fl-lC F' .LU/
hj 109 & ()-"j Wil )t j 1008 {) =" i KIVEE10%n& {) - "' 16-mer 1/9
hj 109m& ()-"] %&31)-"j 109%& ()-"" hj 109m& (}-" +? @dhef' 1/9
h"j 109& () - "11\3@132() "J' 10%1& ()- - I V10 -
hj 10%& ()-"] i‘j‘ s T g : ;
h-j 10%& ()-"j{es . X & () 40quepome ()-"-5/8
hj 109m& () - O-"j 0% )-"" hi K/ 4] 1090&' () 43-ter 9/9
[;J 10%1% g) 1;{)/1!99(@&41) " 10%&|() - R T0OE ()= o e iy

U, TS =
R PR i O i T
hj 109m& ()-"] B%&' - 109M& () -"" hi K/ 4] 10%& () O'ther 0/8

hj 100m& ()-"j10%& ()-"] 10%& () -" (7 h) 10%& () -
These results show that AN1792 and AN1528 stimulate strong T cell
5 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
peptides can sometimes function with less efficiency. Thus the majority of helper T cell
epitopes for the four conjugate peptides are likely to reside in the IgG conjugate partner,
10 notinthe AP region. This hypothesis 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 significantly reducing the level of A in the brain, in the
apparent absence of AB-specific T cells, the key effector immune response induced by
immunization with this peptide appears to be antibody. |
15 Lack of T-cell and low antibody response from fusion peptide pBx6,
encompassing APP amino acids 592-695 including all of the AP residues may be due to
the poor immunogenicity of this particular preparation. The poor immunogenicity of the
APB25-35 aggregate is likely due to the peptide being too small to be likely to contain a
good T cell epitope to help the induction of an antibody response. It is anticipated that

20 conjugation of this peptide to a carrier protein would render it more immunogenic.
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FHE hela e SRR Gy
ngmt&mé Werg@uafigdgo hyvelow emtiolokinSevibBoMBInpyler(als{can be prepared
against a fragment by injecting the fragment or longer form of AB into a mouse, preparing
hybridomas and screening the hybridomas for an antibody that specifically binds to a
desired fragment of AP without binding to other nonoverlapping fragments of Ap.

Table 8

Antibody Epitope

2H3 AB1-12

10D5 AB 1-12

266 AP 13-28

21F12 Ap 33-42
Mouse polyclonal Anti-Aggregated AB42

anti-human Ap42

Mice were injected ip as needed over a 4 month period to maintain a circulating
antibody concentration measured by ELISA titer of greater than 1/1000 defined by ELISA
to AP42 or other immunogen. Titers were monitored as above and mice were euthanized

at the end of 6 months of injections. Histochemistry, AB levels and toxicology were
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123{606&/6 ((&) () - #10%@& 8%eg{ur{g)Frcund [ ad_]uvant 'the rst dose was emulsified with CFA and the

20 remammg four doses with IFA. Antigen was administered at a dose of 33 pg for all
groups except the high dose alum group, which received 300 pg of AN1792. Injections
were administered intraperitoneally for CFA/IFA and intramuscularly in the hind limb
quadriceps alternately on the right and left side for all other groups. The first three doses
were given on a biweekly schedule followed by two doses at a monthly interval). Blood

25  was drawn six to seven days following each immunization, starting after the second dose,

for measurement of antibody titers.

2. Preparation of Immunogens
Two mg AB42 (California Peptide, Lot ME0339) was added to 0.9 ml of

30  deionized water and the mixture was vortexed to generate a relatively uniform suspension.
A 100 pl aliquot of 10X PBS (1X PBS, 0.15 M NaCl, 0.01 M sodium phosphate, pH 7.5)

was added. The suspension was vortexed again and incubated overnight at 37°C for use
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85 and the mixture was emulsified as noted above.

30 To prepare formulation doses with alum (groups 9 and 10), AN1792 in PBS
was added to Alhydrogel (aluminum hydroxide gel, Accurate, Westbury, NY) to reach
concentrations of 33 pg (low dose, group 9) or 300 pg (high dose, group 10) AN1792 per
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The lack of large effect of AN1792 immunization on endogenous Ap indicates that the

immune response is focused on pathological formations of Ap.

30 VIIL Immune Response to Different Adjuvants in Mice
Six-week old female Swiss Webster mice were used for this study with 10-13
animals per group. Immunizations were given on days 0, 14, 28, 60, 90 and 20
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109D & () - EEEEEEEdDMAT1MB>i *F. 109D & () -.

& ()-. 109D & ()-. 109D & ()-. 109D & ()-. 109 & ()- EEEEEE DWW 1Ma>i *F.
10 & . 109 & ()-. 109D & ()-. 109 & ()-. 10(%D&I()-.
& ()- EEEEEEvV6DWWV 1M 109D & ()-. 109D & ()-. 109D & ()-. . . .
& ()-Ma>i * FEEEEEEF_?WW 1M 109D & ()-. 109D & ()-. 10‘%{)&(?-. 10@0& ()-.
109D & ()-. 109 & ()-F FF FFFUW?wWW 1M 109D & ()-. 10%&().-' 109D
& ()-Ma>i *F. 109D & () - FF F&F* FOF6F_’?V\N\ZI‘1IQ{I 910(%D & ()-. 109D & ()-.
able _
Experimental Design of Study 010
Group N Adjuvant® Dose Antigen Dose
- (1g)
1 10 MPL 12.5 pg AN1792 33
2 10 MPL 25 pg AN1792 33
3 10 MPL 50 pg AN1792 33
4 13 MPL 125 pg AN1792 33
5 13 MPL 50 ug AN1792 150
6 13 MPL 50 pug AN1528 33
7 10 PBS AN1792 33
8 10 PBS None
9 10 Squalene 5% AN1792 33
emulsified
10 10 Squalene 5% AN1792 33
admixed
11 10 Alum 2mg AN1792 33
12 13 MPL + Alum |50 ug/2mg | AN1792 33
13 10 Qs-21 5ng AN1792 33
14 10 Qs-21 10 ug AN1792 33
15 10 Qs-21 25 AN1792 AN1792 33
16 13 Qs-21 25 AN1792 | AN1792 150‘
17 13 Qs-21 25 AN1792 | AN1528 33
18 3 QS21+MPL | 25 pg/50 pg | AN1792 33
19 13 Qs21+ 25ug2mg | AN1792 33
Alum
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,
5  there was no adjuvant and no antigen.
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100D & ()-. 100D & ()-. 109D & ()-. 109D & () - 6F<FBFCFFFLFqUS?WT1M 1090
& ()-. 109 & ()-Ma>i *F. 109D & ()-. 109 & () - LFMFSFYF_FcFi FdDWZ1M 1.
109D & ()-. 109D & ()-. 109 & ()-. 109 & ()-. 109 & ()-. 109D

& () -i FOFUF{ F| FFCEDMW71M 109D & ()-Ma>i *F. 109D & ()-. 109 & ()-. 109
& () - FFFFFFFCOWMZ1M 10% 109D & ()-. 109D & ()-. 109 & ()-. 109 & ()-.
109D & ()-. 109D & ()- FFFFFF1OWW1Ma>i *F. 109D & ()-. 109D & ()-. 1.0%

& ()-. 109 & ()-FFFFF GGAWT1Ma>i *10% & ()- frml0%B & ()- fmO%[& ()-

f MO%H&' () - FBHEGXIBA (i)ers of antibodies against AB42 in each group are shown in Table 10 below.

Table 10.
Geometric Mean Antibody Titers
Week of Bleed

Treatment

Group 2.9 5.0 8.7 12.9 16.7
1 248 1797 2577 6180 4177
2 598 3114 3984 5287 6878
3 1372 5000 7159 12333 12781
4 1278 20791 14368 20097 25631
5 3288 26242 13229 9315 23742
6 61 2536 2301 1442 4504
7 37 395 484 972 2149
8 25 25 25 25 25
9 25 183 744 952 1823
10 25 89 311 513 817
11 29 708 2618 2165 3666
12 198 1458 1079 612 797
13 38 - 433 566 1080 626
14 104 541 3247 1609 838
15 212 2630 2472 1224 1496
16 183 2616 6680 2085 1631
17 28 201 375 222 1540
18 31699 15544 23095 6412 9059
19 63 243 554 299 441

The table shows that the highest titers were obtained for groups 4, 5 and 18, in which the
adjuvants were 125 pug MPL, 50 pg MPL and QS-21 plus MPL.

5 IX.  Therapeutic Efficacy of Different Adjuvants
A therapeutic efficacy study was conducted in PDAPP transgenic mice with a set

of adjuvants suitable for use in humans to determine their ability to potentiate immune
responses to Af and to induce the immune-mediated clearance of amyloid deposits in the
brain.

10 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 AN1792 or
AN1528 combined with various adjuvants. Animals were distributed to match the
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pg of peptide per dose in 50 HIPBS, 50 pg of MPL per dose (50 pl) and 100 pl of PBS
per dose were mixed in a borosilicate tube immediately before use. .
To prepare formulation doses with QS-21 (Groups 3 and 7), lyophilized powder
(Aquila, Framingham, MA; Lot A7018R) was added to PBS, pH 6.6-6.7 to a final
30 concentration of 1 mg/ml and vortexed. The solution was stored at -20°C. For each set of

injections, 100 g of peptide per dose in 50 pl PBS, 25 pg of QS-21 per dose in 25 pl

NN
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receiving FA, 100 pg of AN1792 was emulsified 1:1 (vol:vol) with Complete Freund’s
adjuvant (CFA) in a final volume of 400 !l and delivered intraperitoneally for the first
immunization, followed by a boost of the same amount of immunogen in Incomplete
Freund’s adjuvant (IFA) for the subsequent five doses. For the group receiving AN1792
15  without adjuvant, 10 ng AN1792 was combined with 5 pg thimerosal in a final volume of
50 u1 PBS and delivered subcutaneously. The ninth, control group received only 200 pl
PBS delivered subcutaneously. Immunizations were given on a biweekly schedule for the
first three doses, then on a monthly schedule thereafter on days 0, 16, 28, 56, 85 and 112.
Animals were bled six to seven days following each immunization starting after the
20  second dose for the measurement of antibody titers. Animals were euthanized
approximately one week after the final dose. Outcomes were measured by ELISA assay
of AR and APP levels in brain and by immunohistochemical evaluation of the presence of
amyloid plaques in brain sections. In addition, Ap-specific antibody titers, and AB-
dependent proliferative and cytokine responses were determined.
25 Table 10 shows that the highest antibody titers to AB1-42 were elicited with FA
and AN1792, titers which peaked following the fourth immunization (peak GMT: 75,386)
and then declined by 59% after the final, sixth immunization. The peak mean titer
elicited by MPL with AN1792 was 62% lower than that generated with FA (peak GMT:
28,867) and was also reached early in the immunization scheme, after 3 doses, followed
30 by adecline to 28% of the peak value after the sixth immunization. The peak mean titer
generated with QS-21 combined with AN1792 (GMT: 1,51 1) was about 5-fold lower than
obtained with MPL. In addition, the kinetics of the response were slower, since an
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AN1792 (12/21) (17/20) (2121) (19/21) (1821
MPL/ - 6241 28,867 |1,1242 |5665  |[8204
AN1792 (2121) (21721) (21/21) (20/20). | (20/20)
QS-21/ 30 227 327 1,511 1,188
AN1792 (1/20) (10/19) 1 (10/19) | (17/18) | (14/18)
CFA/ 10,076 61,279 | 75,386 |41,628 | 30,574
AN1792 (15/15) (1s/15) 1 (15/15) | (15/15) | (15/15)
Alum/ 25 33 39 S 137 31
AN1528 (0/21) (121 (3/20) (1/20) (2/20)
MPL/ 184 2,591 1,653 1,156 3,099
AN1528 (15/21) (2021) | (21/21) ] (20/20) | (20/20)
QS-21/ 29 221 51 820 2,994
AN1528 (1/22) (13722) (4/22) (20/22) (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)

10  Footnotes:
* Geometric mean antibody titers measured against Ap1-42
® Number of responders per group
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The results of AN1792 or AN1528 treatment with various adjuvants, or thimerosal
on cortical amyloid burden in 12-month old mice determined by ELISA are shown in
FIG. 15. In PBS control PDAPP mice, the median level of total AB in the cortex at 12
5  months was 1,817 ng/g. Notably reduced levels of AP were observed in mice treated with
AN1792 plus CFA/IFA, AN1792 plus alum, AN1792 plus MPL and QS-21 plus '
AN1792. The reduction reached statistical significance at the p<0.05 level only for
AN1792 plus CFA/TFA. However, as shown in Examples I and I1I, the effects of
immunization in reducing Ap levels become substantially greater in 15 month and 18
10 month old mice. Thus, it is anticipated that additional formulations, particularly AN1792
plus alum, AN1792 plus MPL and AN1792 plus QS-21 compositions will provide more
positive results in trcatrxient 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 treated mice.
Similar results were obtained when cortical levels of AB42 were compared. The median
15  level of AB42 in PBS controls was 1624 ng/g. Notably reduced median levels of 403,
1149, 620 and 714 were observed in the mice treated with AN1792 plus CFA/IFA,
AN1792 plus alum, AN1792 plus MPL and AN1792 plus QS-21 respectively, with the
reduction achieving statistical significance (p=0.05) for the AN1792 CFA/IFA treatment
group. The median level in the AN1792 thimerosal treated mice was 1619 ng/g Ap42.
20 '
X. Toxicity Analysis
Tissues were collected for histopathologic examination at the termination of
studies described in Examples II, III and VII. In addition, hematology and clinical
chemistry were performed on terminal blood samples from Examples III and VI. Most of
25  the major organs were evaluated, including brain, pulmonary, lymphoid, gastrointestinal,
liver, kidney, adrenal and gonads. Although sporadic lesions were observed in the study
animals, there were no obvious differences, either in tissues affected or lesion severity,
between AN1792 treated and untreated animals. There were no unique histopathologiéal
lesions noted in AN-1528-immunized animals compared to PBS-treated or untreated
30  animals. There were also no differences in the clinical chemistry profile between
. adjuvant groups and the PBS treated animals in Example VI. Although there were
significant increases in several of the hematology pérameters between animals treated
with AN1792 and Freund's adjuvant in Example VI relative to PBS treated animals, these
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109 & ()-{_ON tyR¢ofefiegts are expected from Freund’s adjuvant treatment and the accompanying
peritonitis and do not indicate any adverse effects from AN1792 treatment, Although not
part of the toxicological evaluation, PDAPP mouse brain pathology was extensively
examined as part of the efficacy endpoints. No sign of treatment related adverse effect on
5  brain morphology was noted in any of the studies. These results indicate that AN1792

treatment is well tolerated and at least substantially free of side effects.

XI.  Therapeutic Treatment with Anti-AB antibodies
The experiments described in this section were carried out in order to test the
10  abilities of various monoclonal and polyclonal antibodies against AB to inhibit
accumulation of Af in the brain of heterozygotic transgenic mice.
A. Study 1
1. Study Design
Sixty male and female, heterozygous PDAPP transgenic mice, 8.5 to 10.5 months

15  ofage were obtained from Charles River Laboratory. The mice were sorted into 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 clbsely as
possible. As shown in Table 12, the antibodies included four murine AB-specific

- monoclonal antibodies, 2H3 (directed to AP residues 1-12), 10D5 (directed to A

20  residues 1-16), 266 (directed to AP residues 13-28 and binds to monomeric but not to
aggregated AN1792), 21F12 (directed to AP residues 33-42). A fifth group was treated
with an AB-specific polyclonal antibody fraction (raised by immunization 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 intraperitoneally 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 antigen in the assay, the same dosing schedule was maintained for this group.

30  The group receiving monoclonal antibody 2H3 was discontinued within the first three
weeks since the antibody was cleared too rapidly in vivo. Animals were bled prior to

cach dosing for the measurement of antibody titers. Treatment was continued over a six-
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month period for a total of 196 days. Animals were euthanized one week after the final
dose.
Table 12
ENT 6
Treatment N xgtglzm Antibody Antibody
Group tibody Specificity Isotype
1 9 none b
(PBS zlone) NA NA
2 10 Polyclonal AB1-42 mixed
3 0 mAb°2H3 Apl-12 1gG1
4 8 mAb 10D5 AB1-16 IgG1
5 6 mADb 266 Ap13-28 1gGl1
6 8 mAb 21F12 AB33-42 1gG2a
5 Footnotes

a. Number of mice in group at termination of the experiment. All groups started with 10 animals per group.
b. NA: not applicable
€. mAb: monoclonal antibody

10
2. Materials and Methods
a. Preparation of the Antibodies

The anti-AB polyclonal antibody was prepared from blood collected from two
groups of animals. The first group consisted of 100 female Swiss Webster mice, 6 to 8
15 weeks of age. 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 pooled to create a total of 64 ml. The second group consisted of 24
ferale mice isogenic with the PDAPP mice but nontransgenic for the human APP gene, 6
20 to 9 weeks of age. They were immunized on days 0, 14, 28 and 56 with 100 ug 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 lots of sera were
pooled. The antibody fraction was purified using two sequential rounds of precipitation
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The anti-AB monoclonal antibodies were prepared from ascites fluid. The fluid
was first delipidated by the addition of concentrated sodium dextran sulfate to ice-cold
5 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 supernatant 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-HCl , 0.4 M NaCl, pH 7.5. This
fraction was applied to a Pharmacia FPLC Sepharose Q Column and eluted with a reverse
gradient from 0.4 M to 0.275 M NaCl in 20 mM Tris-HCI, 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. The
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-Af 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 AP and APP levels. To measure the concentrations of various forms of
beta amyloid peptide and amyloid precursor protein (APP), the hemisphere was dissected
25 and homogenates of the hippocampal, cortical, and cerebellar regions were prepared in
SM guanidine. These were serially diluted and the level of amyloid peptide or APP was
quantitated by comparison to a series of dilutions of standards of Af peptide or APP of
known concentrations in an ELISA format.
The levels of total A and of AB1-42 measured by ELISA in homogenates of the
30" 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 AP for the control
group, inoculated with PBS, was 3.6-fold higher in the hippocampus than in the cortex
(median of 63,389 ng/g hippocampal tissue compared to 17,818 ng/g for the cortcx). The
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In the hippocampus, the median percent reduction of total AB associated with
treatment with polyclonal anti-Ap antibody (50%, p = 0. 0055) was not as great as that
observed in the cortex (65%) (Table 14). However, the absolute magmtude of the

5  reduction was almost 3- fold greater in the hlppocampus than in the cortex, a net reduction
of 31,683 ng/g tissue in the hippocampus versus 11,658 ng/g tissue in the cortex. When
measured as the level of the more amyloidogenic form of A, APB1-42, rather than as total
AB, the reduction achieved with the polyclonal antibody was significant (p = 0.0025).

The median levels in groups treated with the mAbs 10D5 and 266 were reduced by 33%
10 and 21%, respectively.
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Total AB was also measured in the cerebellum (Table 15). Those groups dosed
with the polyclonal anti-AB-and the 266 antibody showed significant reductions of the

levels of total AB (43% and 46%, p = 0.0033 and p = 0.0184, respectively) and that group .
5 treated with 10D5 had a near significant reduction (29%, p = 0.0675).

Table 15
CEREBELLUM
Treatment N* Medians Means
Group .
Total AB Total AR
ELISA P %
value® value® Change ELISA value
PBS 9 30.64 NA* NA 40,00+/-31.89°
Polyclonal
10 .61 0.0033 -43 18.15+/-4.3
anti-AB42 17 6
mAb 10D5 8 21.68 0.0675 -29 27.29+/-19.43
mAb 266 6 16.59 0.0184 -46 19.59+/-6.59
mAb 21F12 8 29.80 >0.9999 -3 32.88+/-9.90
Footnotes:
a. Number of animals per group at the end of the experiment
10 b. ng/g tissue
¢. Mann Whitney analysis
d. NA: not applicable
¢. Standard Deviation
15 APP concentration was also determined by ELISA in the cortex and cerebellum

from antibody-treated and control, PBS-treated mice. Two. different APP assays were

utilized. The first, designated APP-o/FL, recognizes both APP-alpha (o, the secreted

form of APP which has been cleaved within the AB sequence), and full-length forms (FL)

of APP, while the second recognizes only APP-c.. In contrast to the treatment-associated
20  diminution of AP in a subset of treatment groups, the levels of APP were virtually
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unchanged in all of the treated compared to the control animals. These results indicate
that the immunizations with AP antibodies deplete AP without depleting APP.
In summary, AB levels were significantly reduced in the cortex, hippocampus and
cerebellum in animals treated with the polyclonal antibody raised against AN1792. To a
5  lesser extent monoclonal antibodies to the amino terminal region of AB1-42, specifically

amino acids 1-16 and 13-28 also showed significant treatment effects.

4. Histochemical Analyses:
The morphology of AB-immunoreactive plaques in subsets of brains from mice in
10 thé PBS, polyclonal AB42, 21F12, 266 and 10D5 treatment groups was qualitatively
compared to that of previous studies in which standard immunization procedures with
AB42 were followed.
The largest alteration in both the extent and appearance of amyloid plaques
occurred in the animals immunized with the polyclonal AB42 antibody. The reduction of
15 amyloid load, eroded plaque morphology and cell-associated A immunoreactivity
closely resembled effects produced by the standard immunization procedure. These
observations support the ELISA results in which significant reductions in both total AB
and AB42 were achieved by administration of the polyclonal AB42 antibody.
In similar qualitative evaluations, amyloid plaques in the 10D5 group were also
20 reduced in number and appearance, with some evidence of cell-associated A3
immunoreactivity. Major differences were not seen when the 21F12 and 266 groups were
compared with the PBS controls.

5. Measurement of Antibody Titers:

25 ) 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 AB1-42-binding antibody using a sandwich ELISA with plastic multi-well plates
coated with AB1-42 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

30 monoclonals 10D5 and 21F12, respectively. Titers averaged about 1:1000 over this time
period for the polyclonal antibody preparation and were slightly above this level for the *
10DS5- and 21F12-treated animals.
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6. Lymphoproliferative Responses

Af-dependent lymphoproliferation was measured using spleen cells harvested
eight days following the final antibody infusion. Freshly harvested cells, 10° per well,
were cultured for 5 days in the presence of AB1-40 at a concentration of 5 pM for

5  stimulation. As a positive control, additional cells were cultured with the T cell mitogen,
PHA, and, as a negative control, cells were cultured without added peptide.

Splenocytes from aged PDAPP mice passively immunized with various anti-Af
antibodies were stimulated in vitro with AN1792 and proliferative and cytokine responses
were measured. The purpose of these assays was to determine if passive immunization

10 facilitated antigen presentation, and thus priming of T cell responses specific for AN1792.
No AN1792-specific proliferative or cytokine responses were observed in mice passively
immunized with the anti-Ap antibodies.

B. Study 2

In a second study, treatment with antibody 10D5 was repeated and two additional

15  anti-AB antibodies were tested, monoclonal antibodies 3D6 (AB,.5) and 16C11 (AB,,.,,).
Control groups received either PBS or an irrelevant 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, 10DS5 reduced plaque burden by greater than 80% relative to either the PBS or

20  isotype-matched antibody controls (p=0.003). One of the other antibodies against AB,
3D6, was equally effective, producing an 86% reduction (p=0.003). In contrast, the third
antibody against the peptide, 16C11, failed to have any effect on plaque burden. Similar
findings were obtained with AB,, ELISA measurements. These results demonstrate that
an antibody response against AB peptide, in the absence of T cell immunity, is sufficient

25  to decrease amyloid deposition in PDAPP mice, but that not all anti-A8 antibodies arc
efficacious. Antibodies directed to epitopes comprising amino acids 1-5 or 3-7 of Af are
particularly efficacious.

These studies demonstrate that passively administered antibodies against AB
reduced the extent of plaque deposition in a mouse model of Alzheimer’s disease. When

30 held at modest serum concentrations (25-70 pg/ml), the antibodies gained access to the
CNS at levels sufficient to decorate B-amyloid plaques. Antibody entry into the CNS was

not due to abnormal leakage of the blood-brain barrier since there was no increase in
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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
SAPP or other antigens as noted in each of the individual reports in Well Coating Buffer
(0.1 M sodium phosphate, pH 8.5, 0.1% sodium azide) and held overnight at RT. The

5 wells were aspirated and sera were added to the wells starting at a 1/100 dilution in
Specimen Diluent (0.014 M sodium phosphate, pH 7.4, 0.15 M NaCl, 0.6% bovine serum
albumin, 0.05% thimerosal). Seven serial dilutions of the samples were made directly in

- the plates in three-fold steps to reach a final dilution of 1/218,700. The dilutions were

incubated in the coated-plate wells for one hr at RT. The plates were then washed four

10 times with PBS containing 0,05% Tween 20. The second antibody, a goat anti-mouse Ig
conjugated to horseradish peroxidase (obtained from Boehringer Mannheim), was added
to the wells as 100 pl of a 1/3000 dilution in Specimen Diluent and incubated for one hr
at RT. Plates were again washed four times in PBS, Tween 20. To develop the
chromogen, 100 pl of Slow TMB (3,3’,5,5’-tetramethyl benzidine obtained from Pierce

15 Chemicals) was added to each well and incubated for 15 min at RT. The reaction was
stopped by the addition 0f 25 pl of 2 M H,SO,. The color intensity was then read on a
Molecular Devices Vmax at (450 nm - 650 nm).

Titers were defined as the reciprocal of the dilution of serum giving one half the

maximum OD. Maximal OD was generally taken from an initial 1/100 dilution, except in
20  cases with very high titers, in which case a higher initial dilution was necessary to

establish the maximal OD. If the 50% point fell between two dilutions, a linear

extrapolation was made to calculate the final titer. To calculate geometric mean antibody

titers, titers less than 100 were arbitrarily assigned a titer value of 25.

25 2, Lymphocyte proliferation assay
Mice were anesthetized with isoflurane. Spleens were removed and rinsed twice

with 5 ml PBS containing 10% heat-inactivated fetal bovine serum (PBS-FBS) and then
homogenized in a 50° Centricon unit (Dako 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

30 size nylon mesh. Splenocytes were washed once with 15 ml PBS-FBS, then pelleted by
centrifugation at 200 x g for 5 min. Red blood cells were lysed by resuspending the pellet
in 5 mL buffer containing 0.15 M NH4Cl, 1 M KHCO3, 0.1 M NaEDTA, pH 7.4 for five
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min at RT. Leukocytes were then washed as above. Freshly isolated spleen cells (10°
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) supplemented with 2.05 mM L glutamine, 1% Penicillin/Streptomycin, and

5 10% heat-inactivated FBS, for 96 hr at 37°C. Various AP pcp.tides, APB1-16, AB1-40,
AB1-42 or AB40-1 rc{'ersc sequence protein were also added at doses ranging from 5 to
0.18 micromolar in four steps. Cells in control wells were cultured with Concanavalin A
(Con A) (Sigma, cat. # C-5275, at 1 microgram/ml) without added protein. Cells were
pulsed for the final 24 hr with 3H-thymidine (1 pCi/well obtained from Amersham

"10  Corp., Arlington Heights IL). Cells were then harvested onto UniFilter plates and

counted in a Top Count Microplate Scintillation Counter (Packard Instruments, waners

Grove, IL). Results are expressed as counts per minute (cpm) of radioactivity

incorporated into insoluble macromolecules.

15 4. Brain Tissue Preparation

. After euthanasia, the brains were removed and one hemisphere was prepared for
immunohistochemical analysis, while three brain regions (hippocampus, cortex and
cerebellum) were dissected from the other hemisphere and used to measur;: the
concentration of various Af proteins and APP forms using specific ELISAs (Johnson-

20 Wood et al., supra). |

Tissues destined for ELISAs were homogenized in 10 volumes of ice-cold

guanidine buffer (5.0 M guanidine-HCl, 50 mM Tris-HC], pH 8.0). The homogenates
were mixed by gentle agitation using an Adams Nutator (Fisher) for three to four hr at
RT, then stored at -20°C prior to quantitation of AP and APP. Previous experiments had

25  shown that the analytes were stable under this storage condition, and that synthetic Ap
protein (Bachem) could be quantitatively recovered when spiked into homogenates of

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

5. Measurement of AP Levels
30 The brain homogenates were diluted 1:10 with ice cold Casein Diluent (0.25%
casein, PBS, 0.05% sodium azide, 20 pg/ml aprotinin, 5 mM EDTA pH 8.0, 10 pg/ml
leupeptin) and then centrifuged at 16,000 x g for 20 min at 4° C. The synthetic AP
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protein standards (1-42 amino acids) and the APP standards were prepared to include 0.5
M guanidine and 0.1% bovine serum albumin (BSA) in the final composition. The “total"
AP sandwich ELISA utilizes monoclonal antibody monoclonal antibody 266, specific for
amino acids 13-28 of AB (Seubert, et al.), as the capture antibody, and biotinylat.cd
monoclonal antibody 3D6, specific for amino acids 1-5 of AP (Johnson-Wood, et al), as
the reporter antibody. The 3D6 monocional antibody does not recognize secreted APP or
full-length APP, but detects only AB species with an amino-terminal aspartic acid. This
assay has a lower limit of sensitivity of ~50 fig/ml (11 iM) and shows no cross-reactivity
to the endogenous murine AP protein at concentrations up to 1 ng/ml (Johnson-Wood et
al,, supra).

The AB1-42 specific sandwich ELISA employs mAB 21F 12, specific for amino
acids 33-42 of AP (Johnson-Wood, et al.), as the capture antibody. Biotinylated mAf
3D6 is also the reporter antibody in this assay which has a lower limit of sensitivity of
about 125 pg/ml (28 uM, Johnson-Wood et al.). For the AP ELISAs, 100 pl of either .
mAp 266 (at 10 pg/ml) or mAPB 21F12 at (5 ng/ml) was coated into the wells of 96~well.
immunoassay plates (Costar) by overnight incubation at RT. The solution was removed
by aspiration and the wells were blocked by the addition of 200 pl of 0.25% human serum
albumin in PBS buffer for at least 1 hr at RT. Blocking solution was removed and the
plates were stored desiccated at 4°C until used. The plates were rchydrafed with Wash
Buffer [Tris-buffered saline (0.15 M NaCl, 0.01 M Tris-HCl, pH 7.5), plus 0.0S% Tween
20] prior to use. The samples and standards were added in triplicate aliquots of 100 pl
per well and then incubated overnight at 4° C. The plates were washed at least three
times with Wash Buffer between each step of the assay. The biotinylated mAf 3D6,
diluted to 0.5 pg/ml in Casein Assay Buffer (0.25% casein, PBS, 0.05% Tween 20,

PH 7.4), was added and incubated in the wells for 1 hr at RT. An avidin-horseradish
peroxidase conjugate, (Avidin-HRP obtained from Vector, Burlingame, CA), diluted
1:4000 in Casein Assay Buffer, was added to the wells for 1 hr at RT. The 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 25 u12 N HZSQ4.
The reaction product was quantified using a Molecular Devices Vmax measuring the

difference in absorbance at 450 nm and 650 nm.
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6. Measurement of APP Levels

Two different APP assays were utilized. The first, designated. APP-a/FL,
recognizes both APP-alpha () and full-length (FL) forms of APP. The second assay is
specific for APP-c.. The APP-o /FL assay recognizes secreted APP including the first 12
amino acids of AB. Since the reporter antibody (2H3) is not specific to the a-clip-site,
occurring between amino acids 612-613 of APP695 (Esch et al., Science 248, 1122-1124
(1990)); this assay also recognizes full length APP (APP-FL). Preliminary experiments
using immobilized APP antibodies to the cytoplasmic tail of APP-FL to deplete brain
homogenates of APP-FL suggest that approximately 30-40% of the APP-o. /FL APP is FL
(data not shown). The capture antibody for both the APP-o/FL, and APP-c assays is mAb
8ES, raised against amino acids 444 to 592 of the APP695 form (Games et al., supra).
The reporter mAb for the APP-o/FL assay is mAb 2H3, specific for amino acids 597-608
of APP695 (Johnson-Wood et al., supra) and the reporter antibody for the APP-ot assay is
a biotinylated derivative of mAb 16H9, raised to amino acids 605 to 611 of APP. The
lower limit of sensitivity of the APP-oFL assay is about 11 ng/ml (150 pM) (Johnson-
Wood ét al.) and that of the APP-« specific assay is 22 ng/ml (0.3 nM). For both APP
assays, mAb 8ES5 was coated onto the wells of‘ 96-well EIA plates as described above for
mADb 266. Purified, recombinant sccretcci APP-OL was used as the reference standard for
the APP-a assay and the APP-o/FL assay (Esch et al., supra). The brain homogenate
samples in 5 M guanidine were diluted 1:10 in ELISA Specimen Diluent (0.014 M
phosphate buffer, pH 7.4, 0.6% bovine serum albumin, 0.05% thimerosal, 0.5 M NaCl,
0.1% NP40). They were then diluted 1:4 in Specimen Diluent containing 0.5 M
guanidine. Diluted homogenates were then centrifuged at 16,000 x g for 15 seconds at
RT. The APP standards and samples were added to the plate in duplicate aliquots and
incubated for 1.5 hr at RT. The biotinylated reporter antibody 2H3 or 16H9 was
incubated with samples for 1 hr at RT. Streptavidin-alkaline phosphatase (Boehringer
Mannheim), diluted 1:1000 in specimen diluent, was incubated in the wells for 1 hr at RT.
The fluorescent substrate 4-methyl-umbellipheryl-phosphate was added for a 30-min RT
incubation and the plates were read on a Cytofluor tm 2350 fluorimeter (Millipore) at

365 nm excitation and 450 nm emission.

7. Immunohistochemistry
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Brains were fixed for three days at 40C in 4% paraformaldehyde in PBS and then

stored from one to seven days at 4°C in 1% paraformaldehyde, PBS until sectioned.
Forty-micron-thick coronal sections were cut on a vibratome at RT and stored in
cryoprotectant (30% glycerol, 30% ethylene glycol in phosphate buffer) at -20°C prior to
5 immunohistochemical processing. For each brain, six sections at the level of the dorsal
hippocampus, each separated by consecutive 240 pum intervals, were incubated overnight
with one of the following antibodies: (1) a biotinylated anti-Ap (mAb, 3D6, specific for
_human AB) diluted to a concentration of 2 pg/ml in PBS and i% horse serum; or (2) a

biotinylated mAb specific for human APP, 8ES5, diluted to a concentration of 3 pg/ml in

10 PBS and 1.0% horse serum; or (3) a mAb specific for glial fibrillary acidic protein
(GFAP; Sigma Chemical Co.) diluted 1:500 with 0.25% Triton X-100 and 1% horse
serum, in Tris-buffered saline, pH 7.4 (TBS); or (4) 2 mAb specific for CD11b, MAC-1
antigen, (Chemicon International) diluted 1:100 with 0.25% Triton X-100 and 1% rabbit
serum in TBS; or (5) a mAb specific for MHC II antigen, (Pharmingen) diluted 1:100

15 with 0.25% Triton X-100 and 1% rabbit serum in TBS; or (6) a rat mAb specific for CD
43 (Pharmingen) diluted 1:100 with 1% rabbit serum in PBS or (7) a rat mAb specific for
CD 45RA (Pharmingen) diluted 1:100 with 1% rabbit serum in PBS; or (8) a rat
monoclonal Af specific for CD 45RB (Pharmingen) diluted 1:100 with 1% rabbit serum
in PBS; or (9) arat monoclonal AB specific for CD 45 (Pharmingen) diluted 1:100 with

20 ' 1% rabbit serum in PBS; or (10) a biotinylated polyclonal hamster A 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 containing 1% normal horse serum.

Sections reacted with antibody solutions listed in 1,2 and 6-12 above were

25  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. Sections reacted with 3D6 or 8ES or CD3e mAbs were then reacted for one hr
at RT with a horseradish peroxidase-avidin-biotin-complex with kit components “A” and
“B” diluted 1:75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlingame, CA.).

30  Sections reacted with antibodies specific for CD 45RA, CD 45RB, CD 45, CD3 and the
PBS solution devoid of primary antibody were incubated for 1 hour at RT with
biotinylated anti-rat IgG (Vector) diluted 1:75 in PBS or biotinylated anti-mouse IgG
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5  diaminobenzidine (DAB) at RT. Sections destined for incubation with the GFAP-, MAC-
1- AND MHC II-specific antibodies were pretreated with 0.6% hydrogen peroxide at RT
to block endogenous peroxidase then incubated ow)emight 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

10 Kit) diluted 1:200 with TBS. The sections were next reacted for one hr with an avidin-
biotin-peroxidase complex (Vector Laboratories; Vectastain Elite ABC Kit) diluted
1:1000 with TBS. Sections incubated with the MAC-1-or MHC II-specific monoclonal
antibody as the primary antibody were subsequently reacted for 1 hr at RT with
biotinylated anti-rat IgG made in rabbit diluted 1:200 with TBS, followed by incubation
15 for one hr with avidin-biotin-peroxidase complex diluted 1:1000 with TBS. Sections
incubated with GFAP-, MAC-1- and MHC II-specific antibodies were then visualized by
treatment at RT with 0.05% DAB, 0.01% hydrogen peroxide, 0.04% nickel chloride, TBS
for 4 and 11 min, respectively.
Immunolabeled sections were mounted on glass slides (VWR, Superfrost slides),
20  air dried overnight, dipped in Propar (Anatech) and overlaid with coverslips using
Permount (Fisher) as the mounting medium.
To counterstain AP plaques, a subset of the GFAP-positive sections were mounted
on Superfrost slides and incubated in aqueous 1% Thioflavin S (Sigma) for 7 min _
following immunohistochemical processing. Sections were then dehydrated and cleared

25  inPropar, then overlaid with coverslips mounted with Permount.

8. Image Analysis
A Videometric 150 Image Analysis System (Oncor, Inc., Gaithersburg, MD)
linked to a Nikon Microphot-FX microscope through a CCD video camera and a Son'y
30 Trinitron monitor was used for quantification of the immunoreactive slides. The image of
the section was stored in a video buffer and a color-and saturation-based threshold was
determined to select and calculate the total pixel area occupied by the immunolabeled

structures. For each section, the hippocampus was manually outlined and the total pixel
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add NEAII b&lt(v)s*xmcrzgha. The image of the immunoreacted section was stored in a
video buffer and a monochrome-based threshold was determined to select and calculate
the total pixel area occupied by immunolabeled cells. For each section, the retrosplenial

cortex (RSC) was manually outlined and the total pixel area occupied by the RSC was

_calculated. The percent astrocytosis was defined as: (the fraction of RSC occupied by

15

20

25

30

GF AP-reactive 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 separated by
consecutive 240 pm intervals, were quantitated for each animal. In all cases, the

treatment status of the animals was unknown to the observer.

XIV: Ex vivo Screening Assay for Activity of an Antibody against Amyloid Deposits

An ex vivo assay in which primary microglial cells were cultured with
unfixed cryostat sections of either PDAPP mouse or human AD brains was established, in
order to examine the effects of antibodies on plaque clearance. Microglial cells were
obtained from the cerebral cortices of neonate DBA/2N mice (1-3 days). The cortices
were mechanically 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
growth medium (high glucose DMEM, 10%FBS, 25ng/ml rmGM-CSF), and the cells
were plated at a density 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 1000rpm and resuspended in the assay medium.

10-um cryostat sections of PDAPP mouse or human AD brains (post-

mortem interval < 3hr) were thaw mounted onto poly-lysine coated round glass coverslips
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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
- 10 microglial cells were visualized by a nuclear stain (DAPI). The cultures were observed
with an inverted fluorescent microscope (Nikon, TE300) and photomicrographs were
taken with a SPOT digital camera using 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
15  immobilon, blots were exposed to 5 pg/ml of the pabAB42 followed by an HRP-
conjugated anti-mouse antibody, and developed with ECL (Amersham)

‘When the assay was performed with PDAPP brain sections in the presence of
antibody 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

20  adjacent sections were cultured in the presence of 10D5, the amyloid deposits were
largely gone and the microglial cells showed numerous phagocytic vesicles containing
AB. Identical results were obtained with AD brain sections; 10D5 induced phagocytosis
of AD plaques, while 16C11 was ineffective. In addition, the assay provided comparable
results when performed with either mouse or human microglial cells, and with mouse,

25  rabbit, or primate antibodies against AS.

Table 16 shows results obtained with several antibodies against AB, comparing
their abilities to induce phagocytosis in the ex vivo assay and to reduce in vivo plaque
burden in passive transfer studies. Although 16C11 and 21F12 bound to aggregated
synthetic AB peptide with high avidity, these antibodies were unable to react with 8-

30  amyloid plaques in unfixed brain sections, could not trigger phagocytosis in the ex vivo
assay, and were not efficacious in vivo. 10DS5, 3D6, and the polyclonal antibody against
AB were active by all three measures. The 22C8 antibody binds more strongly to an

analog form of natural AB in which aspartic acid at positions 1 and 7 is replaced with iso-
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in vivo
" efficacy. ‘ .
The same assay has been used to test clearing of an antibody against a fragment of
5  synuclein referred to as NAC. Synuclein has been éhown to be an amyloid plaque-
associated protein. An antibody to NAC was contacted with a brain tissue sample
containing amyloid plaqucs; an microglial cells, as before. Rabbit serum was used as a
control. Subsequent monitoring showed a marked reduction in the number and size of

placiués indicative of clearing activfty of the antibody.
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.Table 16 The ex vivo assay as predictor of in vivo efficacy.

Antibody Isotype  Avidity for Bindingto Exvive Invivo
aggregated  B-amyloid efficacy efficacy

AB (pM) plaques

monoclonal _
-3D6-- - . 1gG2b.. . 470 . + . +. +
10D5 IgGl1 43 + + +
16C11 IgGl . 90 - - -
21F12 IgG2a - 500 - - -
TM2a IgG1 - - - -
polyclonal
1-42 mix 600 + + +

Confocal microscopy was used to confirm that AB was internalized during
5 the course of the ex vivo assay. In the presence of control antibodies, the exogenous

microglial cells remained in a confocal plane above the tissue, there were no phagocytic
vesicles containing AB, and the plaques remained intact within the section. In thé
presence of 10D5, nearly all plaque material was contained in vesicles within the
exogenous microglial cells. To determine the fate of the internalized peptide, 10D5

10 treated cultures were extracted with 8M urea at various time-points, and examined by
Western blot analysis. At the one hour time point, when no phagocytosis had yet
occurred, reaction with a polyclonal antibody against AB revealed a strong 4 kD band
(corresponding to the AB peptide). A8 immunoreactivity decreased at day 1 and was
absent by day 3. Thus, antibody-mediated phagocytosis of AB leads to its degradation.

15 To determine if phagocytosis in the ex vivo assay was Fc-mediated,
F(ab’)2 fragments of the anti-AB antibody 3D6 were prepared. Although the F(ab’)2
fragments retained their full ability to react with plaques, they were unable to trigger
phagocytosis by microglial cells, In addition, phagocytosis with the whole antibody
could be blocked by a reagent against murine Fc receptors (anti-CD16/32). These data

20  indicate that in vivo clearance of AB occurs through Fe-receptor mediated phagocytosis.

115



y10% & ()- y10% & ()- y10%& ()- |}tT4vUAL0 y10% & ()- yl0% & ()- y1l0%
& ()- yl0% & ()- yl0%& ()- % KDBSS3vUAL0 y10% & ()-  yl0% & ()-  y10%
& ()- yl0% & ()- /KD8 y10% & ()- sS3vU410 y10% & ()- yl0% & ()- y10%

& ()- /KDB y10% & () - -

XV: Passage of Antibodies through the Blood-Brain Barrier
This experiments described herein were performed in order to provide information
on ability of antibodies to pass into the brain following intravenous injection and to
provide means for measuring the concentration of antibody delivered to the brain
5  following intravenous injection into a peripheral tissue of either normal or PDAPP mice.
Such measurements are useful in predicting and determining effective dosages.
PDAPP or control normal mice were perfused with 0.9% NaCl. Brain regions
(hippocampus or cortex) were dissected and rapidly frozen. Brain were homogenized in
0.1% triton + protease inhibitors. Immunoglobulin was detected in the extracts by ELISA.
10 Fab'2 Goat Anti-mouse IgG were coated onto an RIA plate as capture reagent. The serum
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 concentration of IgG1 was three times that of IgG2a in the blood, it
15 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 leaky blood brain barrier.

Although the foregoing invention has been described in detail for purposes
20 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 hereby incorporated by reference in their entirety for all purposes to the same

extent as if each were so individually denoted.
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IT IS CLAIMED:
1. A pharmaceutical composition, comprising an agent effective to induce an

immune response against an amyloid component in a patient, and a pharmaceutical

excipient.

2. The pharmaceutical composition of claim 1, wherein the amyloid component is a

fibril peptide or protein.

3. The pharmaceutical composition of claim 2, wherein the amyloid component is
derived from a fibril precursor protein selected from the group consisting of proteins or
peptides consisting of Serum Axnyldid A protein (ApoSSA), immunoglobulin light chain,
immunoglobulin heavy chain, ApoAl, transthyretin, lysozyme, fibrogen o chain, gelsolin,
cystatin C, Amyloid f protein precursor (8-APP), Beta, microglobulin, prion precursor
protein (PrP), atrial natriuretic factor, keratin, islet amyloid polypeptide, a peptide
hormone, and synuclein; including mutant proteins, protein fragments and proteolytic

peptides thereof.

4, The pharmaceutical composition of claim 3, wherein said agent induces an
immune response directed against a neoepitope formed by said fibril protein or peptide,

with respect to a fibril precursor protein.

5. The pharmaceutical composition of claim 3, wherein said amyloid component is
selected from the group consisting of AA, AL, ATTR, AApoAl, Alys, Agel, Acys, AB,
AB,;M, AScr, Acal, ATAPP and synuclein-NAC fragment,

6. The pharmaceutical composition of claim 5, wherein said agent is selected from
the group consisting of AA, AL, ATTR, AApoAl, Agel, Acys, AB, AB,M, AScr, Acal,
AJAPP and synuclein-NAC fragment.

7. The pharmaceutical composition of claim 1, wherein said composition comprises
an agent effective to induce an immunogenic response against at least two different

amyloid components.

8. The pharmaceutical composition of claim 1, wherein said agent is a peptide linked

to a carrier protein.

117

y10%



?vU410 y10 y10% & () - 10% & ()- yl0% & ()- yl0% & ()- yl0% & ()- .
y10% & (3/- ~ZRE8410(1%)k 1%k 9310% & ()- ,10%& ()- 6 10% & (). le%& (0)-
% KD8gaoN-4 10%zz& ()-k s&l0%z& ()- f 10%z& ()-S >f 100/8@%& ()-S
10%z& ()-S 10%z& ()-10k ziM[:-4 ‘F'\'lO(Vaz&'()- 3 llO%Z&()_. .
10%z& ()- g 10%z& ()-S L 109%& ()-- 10%2 z & ()-SM/U4 10?/0~ & (0)- ,.100/o~
& ()-10zz10zz10zz 9F10%z& ()- 3 &10%z& ()-S # 10%&k ()-§Lh | .['VU4 S10%-
& ()- 10% & ()- 10% & ()- 10% ()- s1l0% & ()-S 10% & ()-S vv|[:vWU4

% & 1086 & i ) % & 0%~
& (). @ [ ealos o= 165 BTONE Eeipibitigay oot o Hieh hqsohoditige,
& (V- (.S 10% Belgdespnadipvaias10 21002 & ()- 1092 & ()-- |100/e & ()- s0

9109%& ()-S 1109 & ()- f10% & ()-7C6 <|[:NA410 ,&10% & ()-T % 109

& ()- S 109 &10)- ms/aha&néc)eumfal c'b&%amﬁor(afclaixﬂww&r&%/%a%l quﬁ4§sQ@§%oz@() .
E‘I ﬁ/l);\l 1t 10% gﬁ'cfn)lthe group consm‘tgfné gf QSZJI monophcgs%)horyl lipid, alum an reund s adjuvant,

5 11.  Amethod of preventing or treating a disorder characterized by amyloid deposition
in a mammalian subject, comprising administering to the subject a dosage of an agent

effective to produce an immune response against an amyloid component characteristic of

said disorder.

12, The method of claim 1 l; wherein said amyloid component is a fibril protein or
10  peptide.

13. The method of claim 12, wherein said immune response is directed to fibril
component derived from a precursor protein selected from the group consisting of Serum
Amyloid A protein (ApoSSA), immunoglobulin light chain, immunoglobulin heavy
chain, ApoAl, transthyretin, lysozyme, fibrogen o chain, gelsolin, cystatin C, Amyloid B
15  protein pfecursor (B-APP), Beta, microglobulin, prion precursor protein (PrP), atrial
natriuretic factor, keratin, islet amyloid polypeptide, a peptide honﬁone, and synuclein;

including mutant proteins, protein fragments or peptides thereof.

14, The method of claim 13, wherein said agent induces an immune response directed

against a neoepitope formed by said amyloid component with respect to said precursor

20  protein.

15. The method of claim 13, wherein said amyloid component is selected from the
group consisting of AA, AL, ATTR, AapoAl, Alys, Agel, Acys, AB, AB,M, AScr, Acal,
AIAPP and synuclein-NAC fragment.

16.  The method of claim 15, wherein said agent is selected from the group consisting
25 of AA, AL, ATTR, AapoAl, Agel, Acys, AP, AB,M, AScr, Acal, ATAPP and synuclein-
NAC fragment,

17.  The method of claim 11, wherein said agent is effective to induce an immunogenic

response against at least two different amyloid components.
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unoreactivity is
measured at a serum dilution of about 1:100.

26. A method of determining the prognosis of a patient undergoing treatment for an

amyloid disorder, comprising measuring a patient serum amount of immunoreactivity
20 against a selected amyloid component, wherein a patient serum amount of
immunoreactivity of at least four times a baseline control level of serum

immunoreactivity is indicative of a prognosis of improved status with respect to said
disorder.

27.  The method of claim 26, wherein said patient serum amount of immunoreactivity

25  against said selected amyloid component is characterized by a serum titer of at least about
1:1000.

119



" #$UR' ()*+,-./0123456789: ; N

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ; N _
<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ _"abcdef ghi j kl mop6Ti mes New
RomanAri al Couri er New'h Root EntryWrdDocunent

I"H#B9& ()*+,-./0123456789: ; N

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

I HSYR' () *+, - /29.12345&65&&90(1 of claim 27, wherein said patient serum amount of i umnunorfﬁtmty

abcdef ghi j kI mopqgr st uvwx
|<.. >;%.B E:)DE_':C%*' }]ag#NNOD te amyﬂd\ Jomponcnt is characténzed by apserum titer of at least

<=>7?@A\BCDEFGHI JMOBMODQ?STUVV\XYZ[\]’\_ abcdef ghi j kl rmopqgr st uvwxyz{ |.}~
I H#BUR () *+, - /0123456789

|<" >7@\BCDEFG_" Wg@é@%& 1}1; or—h'cap ngdae 51% e ar%grp 51?} a%vm% oui deposxt

HEUR' () *+
<=>? @\BC)DEFéSHI Jna naiemQRETPONK 3@ inisterin g oodie pgtiting & eTREPNGIEEIadY ¥0er BhdBody or

e ﬁgé%;ﬁdﬂ {Ja%L M\&%@WF‘W‘Y 158 P SR 1ol SRmBRRAP PIGRASEY 5916 ) ~

deposit.

30.  The method of claim 29, wherein said amyloid component is a fibril component.

31.  The method of claim 30, wherein said antibody or antibody fragment binds to an
10 epitope of said fibril component.

32 The method of claim 31, wherein the antibody or antibody fragment specifically

binds to said fibril component without binding to a precursor of said fibril component.

1

33, The method of claim 30, wherein the antibody is a hurhan antibody to said fibril

component prepafcd from B cells from a human immunized with a fibril component
15  epitope.

34, The method of claim 30, wherein said amyloid fibril component is derived from a
~ precursor protein selected from the group consisting of Serum Amyloid A protein
(ApoSSA), immunoglobulin light chain, immunoglobulin heavy chain, ApoAl,
transthyretin, lysozyme, fibrogen o chain, gelsolin, cystatin C, Amyloid P protein
20 precursor (B-APP), Beta, microglobulin, prion precursor protein (PrP), atrial natriuretic
factor, keratin, islet amyloid pol.ypeptide, a peptide hormone, and synuclein; including

mutant proteins, protein fragments or peptides thereof.

35.  The method of claim 34, wherein said amyloid fibril component is selected from
the group consisting of AA, AL, ATTR, AapoAl, Alys, Agel, Acys, AB, AB,M, AScr,
25 Acal, AIAPP and synuclein-NAC fragment.

36.  Themethod of claim 29, wherein said administering includes administering

antibodies which bind at least two amyloid fibril components.
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37. The method of claim 29, wherein said effective dosage is characterized by a level
in the patient of a serum amount of immunoreactivity against said amyloid component
that is at least about four times higher than a serum level of immunoreactivity against said

component measured in a pre-treatment control serum sample.

38.  The method of claim 29, wherein the antibody or antibody fragment is

administered with a carrier as a pharmaceutical composition.

39.  The method of claim 29, wherein the antibody or antibody fragment is
administered intraperitoneally, orally, subcutaneously, intramuscularly, intranasally,

topically or intravenously. -

40.  The method of claim 29, wherein the antibody is administered by administering a
polynucleotide encoding at least one antibody chain to the patient, and wherein the

polynucleotide is expressed to produce the antibody chain in the patient.

41.  The method of claim 40, wherein the polynucleotide encodes heavy and light
chains of the antibody, which polynucleotide is expressed to produce the heavy and light

chains in the patient.

42.  The method of claim 29, wherein the antibody or antibody fragment is

administered in multiple dosages over a period of at least six months.

43, The method of claim 29, wherein the antibody is administered as a sustained

release composition.

44. A phamaceutical composition for preventing or treating a disease characterized
by an amyloid deposit in a patient, comprising an effective dosage of an antibody or
antibody fragment that specifically binds to an amyloid component present in said
deposit.

45.  The pharmaceutical composition of claim 44, wherein said amyloid component is

a fibril component.
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46.  The pharmaceutical composition of claim 45, wherein said antibody binds to an

epitope of said fibril component.

47. The pharmaceutical composition of claim 46, wherein the antibody specifically

binds to said fibril component without binding to a precursor of said fibril component.

48.  The pharmaceutical composition of claim 46, wherein the antibody is a human
antibody to said fibril component prepared from B cells from a human immunized with a

fibril component epitope.

49.  The pharmaceutical composition of claim 45, wherein said amyloid fibril .
component is derived from a precursor protein selected from the group consisting of
Serum Amyloid A protein (ApoSSA), immunoglobulin light chain, immunoglobulin
heavy chain, ApoAl, transthyretin, lysozyme, fibrogen a chain, gelsolin, cystatin C,
Amyloid B protéin precursor (3-APP), Beta, microglobulin, prion precursor protein
(PrP), atrial natriuretic factor, keratin, islet amyloid polypeptide, a peptide hormone, and

synuclein; including mutant proteins, protein fragments or peptides thereof,

50.  The pharmaceutical composition of claim 49, wherein said amyloid fibril
component is selected from the group consisting of AA, AL, ATTR, AapoAl, Alys, Agel,
Acys, AB, AB,M, AScr, Acal, AIAPP and synuclein-NAC fragment.

51.  The pharmaceutical composition of claim 44, wherein said composition includes

antibodies or antibody fragments which bind at least two amyloid fibril components.

52.  The pharmaceutical composition of claim 44, wherein said effective dosage is
characterized by an amount of antibody or antibody fragment effective to produce a level
in‘the patient serum of immunoreactivity against said amyloid component that is at least
about four times higher than a serum level of i Immunoreactivity against said component

measured in a pre-treatment control serum sample.

53.  The pharmaceutical composition of claim 44, wherein the pharmaceutical

composition includes a carrier.
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54.  The pharmaceutical composition of claim 44, wherein the pharmaceutical
composition is formulated for administration intraperitoneally, orally, subcutaneously,

intramuscularly, intranasally, topically or intz*a\}cnously.

55.  The pharmaceutical composition of claim 44, wherein the pharmaceutical
composition includes a polynucleotide encoding at least one antibody chain effective to

express the antibody chain in the patient.

56.  The pharmaceutical composition of claim 55, wherein the polynucleotide encodes
heavy and light chains of the antibody, which polynucleotide is capable of expression to
produce the heavy and light chains in the patient.

57.  The pharmaceutical composition of claim 44, wherein said pharmaceutical

composition is formulated as a sustained release composition,
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