PREVENTI ON AND TREATMENT OF AMYLO-DOGENLC DI SEASE  Thi s application cl ains
priority to U 'S. Provisional Application 60/137 010, filed 5 June 1, 1999%
whi ch i s hereby incorporated herei njﬂ‘h@WﬁNUMWWUﬂety Field of the I|nvention?
The invention relates to conmpositio s of treatnent of anyloid-
rel ated conditions in humans and ot her raem#tl i an vertebrates. 10 Background
of the Invention Anyloidosis is a general termthat describes a nunber of

di seases ChZRIVESYTIONIADNP TREATHESNT OFANMIEHINQGENIGODIPEASEI n i bril s,

whi ch form nunerous "anyl oi d deposits,” which may occur in localized sites
or systemcally. The fibrillar conposition of these 15 deposits is an

i dentifyi ng Thiarppicgionstains proority ted).§rbvisiond] yppBcadibn 6037016, filedease. For

exanpl e, i.nt e |, _and.cereb ascul ar deposits conposed primarily of

fi bﬂgl S Jo eﬁbgf’%, &'gl?r{’/?sochfgﬁénﬁsﬁpgrgge?\a{l’g&ﬁmé ém%rﬁ% acteristic- of Al zheiner's
di sease (both famlial and sporadic forns), islet anyloid praotein peptide
(L APP; %(I;]Q{A LP&. 'gnsv'eggar acteristic of the fibrils in pancreatic-islet cell
anyl oi d “deposi f3M38E%iated with type U di abetes, and 02-. 20 mcroglobulin
is a major cOmpeveridn rlatany tanpbsitenamnt ntetivlds 6hirdaafidht aSanylsidnsequence of

| ong terrp hcgrmg.i.a]IIEyS"s treaig nt. More recently, prion-associated diseases,
such as “EFEPIFRIGD F4REE A SUSTB = RINAD VAT Ben recogni zed as anyl oi d

di sa@ses. The various forns of disease have been divided into classes,
nostly qn the basi of whether or not the anyloidosis is associated with
an u'nde:i’l"?i‘grﬂj“’“scC1 ttg?“r{‘bve?ﬁ'?“ness. Thus, 25 certain disorders are considered

to be pri marXxmgidosis (bas@geral tBrrrV\ihiat(‘d%sd‘rifbesl’£ndxfibeﬁgfﬁydaﬁke?ﬁ£aﬁf@igeﬂyee><i sting or
coexisting disease...In general,. prinary anyl oi dgses of the disease are
char act é’r‘q%fgh‘?aéaepl‘)ﬁ‘éwa’g%@ﬁ ‘bﬂgwbgslf%?“d“rq/"?e&?ﬂs ERYPH-4BR5ES” ( AL- t ype)

pr ot ei nwhichmaysccus tn lotdizedsifeosr syliembainn | Tig)ivellat dagpbbitierotiiead 'r egi on of the
AL fibrils ta the variable fragment of i nogl obulin |ight chain (kappa
or |1§nb8%0§ltsgf)a:§§8r3 agﬁh%?mnfté"g‘g? ?‘65“%%82@1}’%‘0@ Etar a¥t eri zed by |
deposi t exampdd, infvAceratp#t and tdogbrdvaisahibs dapeits dofPoseaIpriAadiydf GbAls Af ButHt ei n

(ApoSSA). These.forns of | oi.dosi.s, are characterized by an underlying
chr oni ¢ ZPHiF] é’ﬁﬂ’é‘{ecﬁfjiﬁpdtﬂel gernsgg et ﬁ'}zg'é‘ﬁ‘é’és disepse(bot fgmilial 0de yppt 0i d ~

art hri t isgoradissforas))isibd dnySoid brobsit Pepti@S{IAPP] BDNAPH khardeteristdSREt eri zed by an

under | yi hronic.i.nflammatory or i nfecti ous di sease state (e.qg.,
NAert Yiehds i loid de i je9

n pancreatlc_.islet cell amy posits associated with type II diabetes, and

20  microglobulin is 2 major component of amyloid deposits which form as a consequence of
loﬁg term hemodialysis treatment. More recently, ph'on-associated diseases, such as
Creutzfeld-Jacob disease, hévé also been recognized as amyloid diseases.

The various forms of disease have been divided into claﬁses, 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 amyloidoses, 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 ﬁbrils, 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 fypc
| fibrils derived from serum amyldid A prbiein (ApoSSA). These forms of amyloidosis are
characterized by an underlying chronic inflammatory or infectious disease sfate (e.g.,

rhéumatoid arthritis, osteomyelitis, tuberculosis, leprosy).
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rheumatoid arthritis, osteonyelitis, tuberculosis, |eprosy).

Her edof arnilial anyl oi doses may have associ ated neuropathic, renal, or
cardi ovascul ar deposits of the ATTR transthyretin type. O her

heredofam | i al 5 anyl oi doses include other syndronmes and may have different
anyl oi d conponents (e.g., famlial Mediterranean fever which is

charact er icbstdctbizembyﬁximuicﬂlyﬂx)g c}ﬂdnemﬂﬁmmml—pér infatiipuodickasd statd (2gl,ude | ocal

ke deposits that occur in
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common are_10 a d dep SocC at ed vmt ter enodi al ysi s.
These and Ot her - ar o3f P% ﬁ'gﬁgx WLYRT @ﬂﬂ‘ﬁgfl?fi’@{jﬂ]ﬁ'{qn Table 1. (Tan,
S.Y. arid mapgmqostsum¢1maumokymgmmeeam4&3yﬁ;% dxﬂaaﬁamﬁardrcbﬁpaheﬁtswdbook of
| nt er nal | 13'" Ed sel,bacher, eds, MGawH I,
San Fr anc:\tdiccl)lgj l\ri}fﬁ? E g“f“i(‘lf cheTcterzsd v, O%‘A‘éf’“%ﬁ"?ﬁ s skases  Anyl oi d
Protein Praotymxctmsi@mmelbﬂdcalﬁbmwmbtcﬁ{&rdlb&ﬁb&l,ﬁhbmﬂaﬁxa} likeRRpdsitelhaAA Ser um
Anyloid A td sSeco tein QSSA) . | oi dosis: Fam lial
Medi t err an?‘gﬁ% Vlgte r “Eani gﬁ ygaﬁnﬁiﬁl 155 ”ﬁé‘éﬁ?‘?}ﬁﬁ%‘r@%& fAfticaria and
deaf ness (CMmhhlechwwrszedstgmdaqnmnnAWorﬁemhmM}m AlsReafilnby resyst em ¢
proteif a ’ d SA t. fl apmat o di seases
| di Opa{bhl c %rf%?éssg%ﬁg%ﬁ% l°"éf;ﬂ}3\§ Adlw(s‘ ﬁr&\?‘f’@r’ﬁ‘g rpnraryel oma or
i munog! ofsmyloid dipegbrtarfpuininiayizereic Taiglk o b (Tann®Yi andRebgasl, Hsm(;inaqﬂpgy | anbda)
associ at €gs5.48Y 314 1b64; Hartison’s Handbook of Internal Medicine, 13* Ed., Isselbacher, KI,

et al, eds, McGraw-Hill, San Francisco, 1995).

Tablel
Classification of Amyloid Diseases
Amyloid | Protein - - Protein S
Protein/ | Precursor - Variaits | Clinical
Peptide )
AA Serum Amyloid A T Reactive (secondary)
Protein (ApoSSA) : Amyloidosis:
Familial Mediterranean
fever
Familial amyloid
nephropathy with urticaria
and deafness (Muckle-
Wells syndrome)
AA | Serum amyloid A ' Reactive systemic
protein amyloidosis associated
(ApoSSA) _ with systemic
. inflammatory diseases
Idiopathic (primary)
AL Monoclonal Ak, A, (e.g, Amyloidosis: myeloma-or
immunoglobulin light © | AKTIT) . macroglobulinemia-
chains (kappa, lambda) associated; systemic
amyloidosis associated
| with immunocyte



anyl oi dosi s associated wth i mmunocyte 2 dyscrasia; nonocl onal

garmmmopat hy;

associ ated with several

occul t

chronic inflamatory diseases AH 1gG (1(yl)) Ayl
I mmunocyt e dyscrasias ATTR Transthyretin (TTR) At

dyscr asi a;

| ocal

nodul ar

anyl oi dosi s associated wth
Heavy chai-n anyl oi dosi s

|l east 30 Famlial anyloid known point polyneuropathy nutations (e.g., Met
30, Portuduese) ATTR Transthyretin{(TTR) e.qg., |Mgtcrdsiaimbaotidnalal anyl oi d
car di onyopat hy (Epnish) ATTR Trangt hyreti n ( TTRrmifopaht; ypalt TTR System ¢
senile or. Ile 122 anyl oi dosis poAl ApoAl Andgsc2Biafmeil hbdularany|l oi d
pol yneuropgathy Adel Gelsolin Asn 187 Fam |ial |amyloidodi®asssciatéd=i nni sh) Acys
Cystatin ¢ A n 68 |Hereditary cerebial henorrhggdthwhiohic isfatineitadpsi s
(Icelandiq) AP Amjloid p protein Various: G n Aldskaksrer' s di sease
precursor |{(e.q. a-]APP, ") 618, Downis syndrone |Hereditary cerebral
heror r hage A&fry| oi dagGsigiput ch)  Spemradi ¢ cer ebi &leayyppbilathyloidosis
' _ .associated with several
immunocyte dyscrasias
ATTR | Transthyretin (TTR) At least 30 Familial amyloid
' known point polyneuropathy
mutations (e.g., Met 30, Portuguese)
ATTR Transthyretin (TTR) e.g., Met111 Familial amyloid
cardiomyopathy
(Danish)
ATTR Transthyretin (TTR) Wild-type TTR | Systemic senile
' : or I1e 122 amyloidosis
AapoAl ApoAl 1 Arg 26 Familial amyloid
polyneuropathy
Agel Gelsolin Asn 187 - Familial amyloidosis
- (Finnish)
Acys Cystatin C Gln 68 Hereditary cerebral
o hemorrhage with
amyloidosis (Icelandic)
AB Amyloid B protein Various: Gin Alzheimer's disease
precursor (e.g. P-APPy,;) 618, Down's syndrome’
o Hereditary cerebral
hemorrhage amyloidosis
(Dutch) :
Sporadic cerebral amyloid
angiopathy
Inclusion body myositis
AB,M Beta, microglobulin Associated with chronic
hemodialysis
Acal (Pro)calcitonin (Pro)calcitonin | Medullary carcinoma of
C ' | thyroid
' : Focal Senile Amyloidoses:
AANF Atrial natriuretic factor Isolated atrial amyloid



angi opat hy I nclusion body nyositis AB2M Beta2 m crogl obulin Associ at ed
with chronic henodialysis Acal (Pro)calcitonin (Pro)calcitonin Medullary
carcinoma of thyroid Focal Senile Anyloidoses: AANF Atrial natriuretic
factor Isolated atrial amloid 3 AR P-anyloid precursor Brain protein
SVEFP'" - Sem nal vesicles AB2M Beta2 mcroglobulin Prostate Keratin Primary

l.ocal i ze utan (e utar—paput3n P—Pr+onmrprecur sor -
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27-30 kDd ease %F‘H) Kur u (t rapsni ssible $pqngifo l:Sldcencephcil opat hi es,
prion dijs S) % I Slleth.\ anyl pid Islets of ngcpsg r han pol yﬁ)ept I de
(1 APP) Di t [y icrosly gﬁl i ngma Peptide ¢.9., precal ci toni n Exocrine

arryl.oi dost S, Frof P —assoctatet—wth—F agan_HL ) I"l\I‘U onasS Sem nal
. . calize
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ik f an anyl oid
deposit dre derived from one or m)re pr| mary [ y ygdj?otel ng or .. :
pepti des, —apt—are aH-y—assoctatet—wth au. “‘lc ap’pggul ?dS"m .n,gl ycans. In
addi tion, | oi d ggﬁf‘@ﬁ R ng %’ﬁg&ﬁ B?‘é‘?‘%g IRt il des of
various tlypes, alld oS cop J %lss%pgl ycaﬂls,
' spongiform
encephalopathies, pnon
diseases)
AJAPP Islet amyloid _ Islets of Langerhans
: polypeptide (IAPP) . . Diabetes type II,
Insulinoma
Peptide e.g., precalcitonin - Exocrine amyloidosis,
hormones, ' '_ associated with
frapments APUDomas

*Seminal vesicle exocrine protein

Often, fibrils forming the bulk of an'amyloid depdsit are derived from one or more
primary preciirsor proteins or peptides, and are usually associated with sulfated
5  glycosaminoglycans. .In addition, amyloid deposits may include minor proteins and
peptides of various types, along with other components, such as proteoglycans,
gangliosides and other sugars, as described in more detail in the sections that follow.
Currently, there are no specific, amyloid-directed treatments for any of the
amyloid diseases. Where there is an underlying or associa_ted disease state, therapy is
10  directed towards decrcas'mg the production of émyl_oidogenic protein Ey treating the
underlying disease. This is exemplified by the treatment of tuberculosis with antibiotics,
thereby reducing the mycobacterial load, resulting in a reduction of inflammation and in
associated reduction of SSA protein. In the case of AL amyloid due to multiple myeloma, -
chemotherapy is administered to patients, causing a reduction in plasma cells and a
15 lowering of myeloma immunoglobulin levels. As these levels decline, the AL amyloid
may clear.. Co-owned U.S. patent applications USSN'05/201 ,430, filed November 30,
1998 and USSN 09/322,289, filed May 28, 1999 reveal that amylbid plague burden
associated with Alzheimer’s disease can be greatly reduced (and prevented) by
administration of agents which produce or confer an immune response directed at f8-



gangl i osi des and ot her sugars, as described in nore detail in the sections
that follow. Currently, there are no specific, anyloid-directed treatnents
for any of the anyloid diseases. Wiere there is. an underlying or

associ at ed disease state, therapy is 10 directed towards decreasing t he
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against a fibril peptide or protein amy101d component. Such a fibril peptide or protein is derived

from a fibril precursor protein known to be associated with certain forms of amyloid diseases, as
25  described herein.  Such precursors also include mutant proteins, protein fragments and
proteolytic peptides of such precursors. In a preferred embodiment, the agent is effective to
induce 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.
30  When such fragments are formed, such as 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 therapeutic agents, since they.may be less likely to induce an autoimmune response in

the patient.



i nduce an i nmune response agai nst nore than one anyl oid conponent in the
patient. In a related enbodi nent, the agent is effective to produce an

i mmune response directed against a fibril peptide or protein anyloid
conponent. Such a fibril peptide ar protein is derived froma fibri
precursor protgi Soci at me Lot f..amyl,oid
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10 chondroitin-4-sul fate, or pentosan polysulfate. According to another

rel at ed &spre®ed aboke JFushawthodvere fethergdaragtensd Ry theipeifpntinensprin inglueing t r eat i ng
a di sor demnfuhédeaR r@pbesinte sap¥tOAdcHERORI ol fréfBrréd bl e RapHly ect. In
accordance. with this aspect of the invention, the subject is given a
dosage ofetigfivadRproduce pR Emynolqgiraiesngtedhal is chpraseried b 8 prswa dites ghatiesst an
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further characterized by their effectiveness in inducing inmmunogenic
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i's level of immunoreactivity measured in a pre-treatment control serum sample. This latter
25 characterization is particularly appropriate when serum immunoreactivity is measured by ELISA
techniques, but can apply to any relative or 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

30 the prognosis of a patient undergoing treatment for an amyloid disorder.



effective to produce an immunol ogi cal response that is characterized by a
serumtiter of at least 20 1:1000 with respect to the anyl oid conponent
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t he di seaségctnén' %%%#%2?3??a“‘f“n"?“gbgﬁ'é“rﬂé‘r ?uc}sllrjng%%n 150 ?°emst-.l°3sr’33ysel ected for

t hei r abi | iincluds cerapizgsieny dfiaptitioliss attind1B laatewe amyloiddibpt eimponets. fept i des, and
conmponent s ggdesgr hath Wil bR b adhifisidas PRCRAYG s&ah a00RES1 Li ons and
met hods _descri bed in the precedi ng paragraphs of this section. According -
to a relat FEMERBRET R RE2nS thertarest emplgisl camaorephihelds atilesptabors jour limed ude -
conbi nat i omghefthAiseete®s ofilRtunbtetHvia} agaf@tShe doMpoRRY lnlishred iy 11

conmponents. In_ general, 1;%har maceutical conpositions are adm nistered to
provi de a SEHTRhIEHDEATP!G 1o antibafishBeata heatminisiesed Yidh 2 ¢aréertaar get anyl oi d
conponent  dbRtibddheRtn. [1£ génbral BPAtbori QW€ with tHBSaspect of the invention, such B .

antibodies, will be administered (or formulated for administration) peritoneally, orally,

25 intmnasélly, subcutaneously, intramuscularly, topically or intravenously, but can be
administered or formulated for administration by any pharmaceutically effective route
(i-¢., effective to produce the indicated therapeutic levels, as set forth above and herein).
According to a related embodiment, therapeutic antibodies may be administered -
~ by administering a polynucleoﬁde encoding at least one antibody chain to the patient.
30 According to this aspect of the invention, the polynucleotide is expressed in the patién_t to
produce the antibody chain in a pharmaceutically effective amount in the patient. Sucha L
polynucleotide may encode heavy and light chains of the antibody, thereby producing the
heavy and light chains in the patient. '



hi gher than a serum | evel of imunoreactivity against the conponent
measured in a control serumsanple. The anti bodies nmay al so be
adm nistered with a carrier, as described herein. In general, in :
accordance with this aspect of the invention, such antibodies, will be
adm ni stered (or formulated for adm nistration) peritoneally, orally, 25
intranasal |y, subReOidngdepsfogred sTRRAdEmETES the drmynizatiop ragtdny deseribedzbeseenous| y,
but can be ma ﬁﬁbﬁﬂ@idﬁﬁﬁiﬁ'&ﬂi‘bnBﬁg%,@ﬁ&giﬂﬁhﬁ%@sﬁﬁﬁuﬁtgﬁé a Xs@&%s -
pharmaceutical ly effective route (i.e., effective to produce the indicated
"t her apeut i cOYe8%Ementhperiabsudhas phingigbianupirgtiprofolpwgd byeeserdiiensionata r el at ed
embodi nment , ihB e Elch 286 WedlOfHeR81s TRYorBRe BATMALS kRSWHin @M Ni stering a
pol ynucl eoti de. encodi ng at | east one anti %ody chain to the patient. 30
Accor di ng t #ePHing taRgtiseimest 2t aseessed Pi Hprplogidsbremensen ddeastivelie of iIm expr essed
in the pati Edﬂiﬁo%?suckpfegﬂ}éﬁﬁ rfa) $hcBidk QLY o S GRkdhck RelShse O AMIIRGRUGIREL | Y
effective anount in the patient. Such a polynucleotide may éncode heavy
and |ight cHalvipthed@ anti body, thereby producing the heavy and |i ght
chains in the patienhd other¥bicels dhd\@athiRs BF &L §FEfidn SAPOLLIE Rof fufie
i mmuni zation regi mens described above may include adm nistration of
agent's, i nclPREFERgvhen thedollavars detageddaserindion ofie iyendion ésredd ingonjungtion a 6 nont h
peri od, 18 UCRitRfhe aftoPhdyind!drdwikgdni zation fol | oned by booster injections at
time intervals, such as 6 week intervals, accordi ng to methods known in the
art, or 5-according to patient need, as assessed by inmmunol ogi cal response.
Al ternati veByfef Discriiptiona@thietFigutes SUCh regi ments may include the use of
"sustai ned rel ease" fornulations, such as, are known in the art. These and
ot her objects and feBtutedntfody it infiAapgenismics 3ficr bissinnevitohl-42| | v

apparent when the okl AgwitRl Birddd dR%GHLRLIAN Bl pkREuRYERELAR | S T ead

i n conj &cht |fon hi10 with the acc_on'ganyl ng draw n‘%s. §r| ef Description of the
Fi gur es 11 @f B hipgocappaliteeiop pequpied, by siyjad dlpquespdiebiacdit reactivigy wih then with
A(31-42.  FABepadificHBabAbidl SsbelBMBDEIwhd erdtnBRO 6 AMM R er- INRIBQL AR A0S Of the
area 15 of, the hj ppocanpal region occupied by anyloid plaques, defined by
reactivity WeEHERHES APrEymerergted BiiR sctishia Tha kv derynddpdual miss atfet er ni ned by
conput er - asshbeh echeqtptdvhadtighoep. THEREzaNAlNMS fod eth gholprpaidact #d brain
sections. The.val yes for. jndividual mce are shown sorted by treatnent
group. The RSP, 3HE3f OFAREORY™ each grouping indicates the median val ue of
the di se®ibution. 20FE. & NauritielystiophyindyestipmpiypusN Thed yerddh@gosFagus. . The

percentage ZQZa otfl;.lnee hippocampal region occupied by dystrophic neurites, defined by their

reactivity with the human APP-specific monoclonal 8ES, was determined by quantitétivc
computer-assisted image analysis 6f immunoreacted brain sections. The values for
individual mice aré shown fdr the AN1792-treated group and the PBS-treated control

25  group. The horizontal line for each grouping indfﬁates the median va.lﬁe of the
distribution. . '

FIG. 4. Asuocyt_osis in the retrosplenial cortex. The percentage of the
area of the cortical region 'oc.cupi'éd by glial fibrillary acidic protein (GFAP)-positive
astrocytes was detérmincd by qﬁantitative comp_uter-assistéd image analysis of |

30  immunoreacted braih sections. The values for individual mice are sﬂown sorted by

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



area of the hippocanpal region occupied by dystrophic neurites, defined by
their reactivity with the human APP-specific nonocl onal 8E5, was

determi ned by quantitative conputer-assisted image anal ysis of

i mrunor eacted brain sections. The values for individual mce are shown for
the AN1792-treated gr oup and the PBS-treated control 25 group. The

hori zontal line for B&th: GrmeTTacaRAaitody bisrsiinAPipipliaring Anganigion he

di stributi og; t cort The -

per cent age othﬂ?gge tg‘relég'aﬁ%or[s&qﬁé@g%?tr caFfﬁéénﬁlﬁQ%@gﬁgﬁg 2b§§ glﬁﬁé”r fibrillary

aci di c prot Hlono(3BFAR) - positive astrocytes was determ ned by quantitative
conput er - assi sted i 62 30 i n ed bra ctions. The
val ues for individua m %é%%sosfrafgumd%ffﬂ‘)@n%{ %I\ﬁ??} Eﬂo &3 and nedi an
group val ueacaxpecssaddsg@hedncbrycahmﬁvzmnihfthhsmmals& Edcﬁagroﬁp Geonetric nmean

antibody titers to n muni zat i of er ght. doses
of A(342 ("ANL792") Aﬁg"z? a&“a’ﬁ‘w“‘dgjﬂag"d‘“ﬁys‘sff% %‘W?al A loididen fn, or 300
pg. FIG 6:PBS- rzedANsk?sztrmmﬂnb@dy response to ANL792 i mruni zati on Titers 5
are expressed as geogpl ki ns of va r th aniymal s .i ach group.
FIG 7: Quantitative i rr%g ana TRV #Slsog pflfﬁy‘f%m%e brhﬁ?jin in PBS
and AN1792-dindeaN1G82-ntate. mikd. G 8: QJantr tative |mage anal ysi s of the

neuritic, pl aque bur o ANl 792-t reat e

Quant i tg(h ve i mage gﬁgbr?/sr S ormgﬁ er ca? SOF&‘ rgcnrtgf'r?%%%rl"seorlu
occupi ed bycoatst oaycgrtdds'lasmcono@B&PB\S&dnmw-trqaeam@ m ce. FI G 10:

Lynmphocyte Proliferat \;\,ﬁzﬁﬂ;{ ANL792- ted (upper
panel ) or PBS-treat edI (Poo aﬁnT fﬁh]ﬁ%g?&% ? ﬁ%?%oygsl%m{e@gl s in the
cerebral coreaed (UpAer%ml)tCérPBISdtemﬁ (lpyiefippheddraice- 15 AR profiles in mice.

i muni zed with AR.orgAP Vil h ant. FI G
12: Anyloid burden |nét %dgc{)drlt e g{rgnrl?}ﬁ Ftbo%%u%g{rt Erl?/femmhlw

anal ysi & ofAﬁs mvﬁrwmc:t eonunizzd m'tbécﬂtqrm dexvatinéscembimediwits 8gumi’s h t he AR
pepti de tes API-5, API-12, and AR13-28; the full length AR

aggr egat es "20 ("AN1792") and API-40 ("AN1528") and the PBS-treated
control group FI G HG: | Tetmploid torder arthe ¢drigx, glewfminddBbispeantititive imagei body f or
groups of

COI’ t ex

analysis of immunoreacted brain sections for mice immunized with the A peptide
conjugates AP1-5, ABl 12, and A[313 28; the full length AB aggregates AB42
20 (“ANI1792") and AB1-40 (“AN 1528") and the PBS-tIeatcd control group.
| FIG. 13: Geometric mean titers of Aﬁ-spccxﬁc antlbody for groups of
mice immunized with AR or APP derivatives combined wi.th Freund's adjuvant.
FIG 14: Geometric mean titers of AP-specific antibody for groups of
gumea pigs immunized with A.N 1792, 0ra palmxtoylated detivative thereof, combmed
25 with various adjuvants.
FIG. 15 (A-E): ABlevelsin t.he cortex of 12-month old PDAPP mice
treated wrth AN1792 or AN1528 with different adjuvants.
FIG. 16: Mean titer of mice treated with polyclonal antibody to Ap.
_ FIG. 17: Mean titer of mice treated with monoclonal antibody 10D5
30 to AB. | .
FIG. 18: Mean titer of mice treated with monoclonal antibody 2F12 to Ap.



m ce i muni zed with AR or APP derivatives conbined with Freund' s adjuvant.
FIG 14: Geonetric nean.titers of A 3 specific antibody for groups of

gui nea pigs imunized with AN1792, or a pal mtoylated derivative thereof,
conbined 25 with various adjuvants. FIG 15 (A-E): AR levels in the cortex
of 12-nmonth ol d PDAPP mce treated with AN 1792 or -AN1528 with different
adj uvant s. Detailed Pgscription of thedpvegtion ce treated with pol ycl onal antibody to
Al3. FIG A7: bdegitiddster of mce treated with nonocl onal antibody 1. 0D5
30 to A13. FIG _18: Mean titer of mice treated with nonocl onal antibody
2F12 to A13. oUpktsstheaispindieatodpall tepnsaped veeia hayethe Fass meaningwstthexi t i ons

Unl ess ot hewama&ew%xmmﬁb arfdfhelpRER i &Ridn NBRAIBN AN E A fBIaTE Meani ng as
they would to one skilled in thé art of the present invention.

Pract i t i"ondirectedta Sﬁ%‘?’??‘%ﬁ‘laér(l%wwalﬁ‘%%mtgo %BF@WN@@] (8gcond 1989)

Mol ecul ar - @daidh)) GoldA hﬁgm&e&@& b IENLOR) Spri ng
Har bor Press, le.'alonvFe PP, Mﬁub§$WHm§ﬁ F;ﬁlg\itgé{@x Current

Prot ocol s iTHTRBIPERIRROlE N M°E?F‘8§>B‘°l%h??hvw iley &xSagsdlew f&, NY,. for

def i ni ti onsiefidifdnsRer omma@anﬁma@adghth% K ROMBchERistmgar t - of
bi ochem stry and rml ecul ar  bi ol ogy. i s understood that this invention

is not |i mMgueePiolpgy- J4s trderiogd ﬂlmhlmvmwwyhmmd& Bepardculasnd reagent s

descri bed, nsholfleSEpdt¥olh)@nd/Rldefd ddseritiRh 0d Wese hilfoeSATR to froditdl the salfte term
"adjuvant” refers to a conpound that, when admnistered in conjunction

with an ant'fen, augments the immune response to the antigen, but when

adm ni stered aTHHI@md’QﬁﬁxvﬂQ't re@616 b ddfipcAd umrwnax IRHRARSEinlOnbit@oRNt | gen.
Adj uvant s can augnent an 15 i mmune re%cgonstg%%ése eral nmechani snms i ncl udi ng

| ynphocyt e "FREP GTYB5RAAHEMER the TRy fesp Fo. putediep admigisigred iyl at i on
of macr ophagaesdo Aﬁ!}gemrﬁicdmmﬁrcsﬁd’nsc ed ﬂin@aﬁlﬁdjuvl’aﬁﬁ EnufrRenty of a
nunber @Qf disorders |ch as_a.s t art of .its.pathol ogy
t he accﬁnul’é%ne? ﬁﬁvcfa(gﬁm%'l""mé%’l%%égg E’f'%? 8%‘@"' reggiment stimletigng i aque”
IS an extraﬁBIahﬂb@}cdﬂ&mésﬁmwdarqnmﬁadcmﬁmgésy of proteinaceous fibril S..
Generally, the &by » CQ d.o omn nt

ARIbiaHiALE & %gl?% o 5P| T or?'a(fq'anugir;vﬁ(gg ‘%W‘H@’?}Par e

however, the plaque may al'so In
pept i de or bhaveasa symptom or as part of its pathology the accumulanon or formanon of amyloid

plaques. . :
20 An “amyloid plague” ts an extracellular déposi-t composed mainly of
| proteinaceous fibrils. Generally, the fibrils are composed of a domihant protein or
peptide; however, the plaque may also include additional components that are peptide or
| non-peptide molecules, as described herein. .
An “amyloid component” is any molecular entity that is present in an amyloid
| 25  plaque including antigenic portions of such molecules. Amyloid components include but
. are not limited to proteins, peptides, proteoglycans, and carbohydrates. A *‘specific
amyloid componénf" refers to a molecular entity that is found pn'niarily or exclusively in

the amyloid plaque of interest.
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non- pepti de nol ecul es, as described herein. An "anyloid conponent” is any
mol ecul ar entity that is present in an anyloid 25 plaque including
‘antigenic portions of such nol ecul es. Anyloid conponents include but are
not limted to proteins, pepti des, prot eogl ycans, and carbohydrates. A
“specific anyloid conponent! 'refers to a nolecular entity that is found
primarily or exchusigom] i aichemictgolasyle of eynicerurdiakiziqehergivsin thepontart " agent
I's a chen Cahhgplle?e%wneenﬂgn%Xgéclﬂfeﬁ?&lcf%ﬁlyglr&e@ b8l cAbedldin kN the cont ext

of the present Invention, an agent I1s generally a nolecule that can be used
in a phar rrab@mqeé%ﬁal@mrp%ml on. An "anti-anyloid agent” is an agent which
is capable of pr i g Pl @aque
conmponent in a v@??%g I%M e%t(:aaﬁ\gfﬁgﬁﬂgg%l%ﬁl%gtﬂg?gﬁd%%t| ve or passive
i mruni zafi orrsy@ehmaqlet@s amméi nl@uﬁsommrry mve@ehrp@éubmndvhmmxexﬁ@redm d," as
used inter cg?&gﬁgpgﬁésgp@rlmuggfogrmh&&e@ pol'ymeric nol ecul e having a .

backbone th supports bases capabl e of hydrogen bonding to typlcal -
pol yriucl eot i des, Thetieme "rohaugiestijeiand aelrip avid” wlégielmeyhmeabb'd?;@m efar a 10

manner to pwm&me%ﬂmﬁéﬁgﬁggkagmgan@%ﬁ &&%&u;&g f&e&gug %&a fashion .

bet ween the polymeric | ecu and a typi cal (e.qg.,
si ngl e- st r ahenstha[INApical Solyhuclsaiidss, whaqeéhetpygrmabaplsbonﬁmsentethczbze@mm ne,

guanosi ng, YRS loHermitkh de%ﬂ%oﬂ&ﬂ%‘s%cm@%&ﬂ@@sﬁomm&ﬁ%ees i ncl ude

doubl e and single st rande backbone nodifications thereof
for exanpl ePolfBEifyrqitels srbmipiea! polyslgetide (as, smels-srarded DDy Sespbisge” as used

herei n ref eps phpRally ﬁ@'@%@%sﬂ@%@aﬂdﬂn@tm@sl&' #ediend &%HdﬁheOfPo@rﬂkﬁlP acid
residues |inked by peptide bon term prot ei N may synonynous

with the teF‘ﬁ*“‘ﬁﬁl%@ﬁF?‘&’?‘mﬁfmﬂﬁW@F‘&Nﬁtﬁ‘ Q%ﬁ‘b‘?‘é’%k‘@f‘e%ﬁﬁfmfﬁnre
pol ypept i dealma'ﬂ;lﬁg,rEﬁﬁmc"@amlby@ephoadtgmﬁers to a conmpound conposed. of |

am no a |d resi 20 |'inked bonds. General ly peptides are
conposed? of 100%‘?’@ C}IYR'SPH%O a% I‘%affﬂp;‘)‘fﬂéidﬁdﬂé‘%%ﬁs“’é}‘ot ei ns have

nmore than 1aﬁuﬁdmmm°aauek@dua§smme>glphﬁaebm tTie tdnarproteinP @y B¢ N fragnent” may
al so be read to rreanaF) LQ"flbrl egtldg" ? “fibril protein"”
refers to a“MENGHEF MR g ‘%@ Z’@ﬁ‘f 8 T ORTEF Q2 SIS SE R oot 9Bt i de t hat
fornms fibribpdyppadent in anyloid plaques. Exanpl es of such peptides 25 and
proteins are pr %qu% “h%)tlﬁtl. nalsorcfgl;]%{r&?nepgbnc&% pgs%gEPgm%cI) 9c1d rt:sxgf &S, tO a

chemi cal or bi ol ogi ical ¥
20  linked by peptide bonds. Gcncrally peptldes are composed of 100 or fewer amino acxds

while polypepndes or proteins have more than 100 amino acids. As used hercin, the term
“protein fragment” may also be read to mean a peptide.. |

A “fibril pcpnde or “fibril protein” refersto a monomeric or aggregated formofa -
protein or peptide that forms fibrils present in arnyloid plaques. Examples of such peptxdes

25 and protems are provided herein. .
A ‘phannaceuncal composmon ’ refers to a chemical or biological composition
_ suitable for administration to a mammalian individual. Such compositions may be
specifically formulated for adminstration via one or more of a number of routes, inciuding
but not limited to, ofal parenteral, intravenous, intraarterial, subcutaneous, intranasal,
30 subhngual intraspinal, mu'accrcbrovcnmcular and the like.
' A “pharmaceutical excipient” or a “pharmaceutically acceptable exc1p1ent isa

carrier, usually a liquid, in which an active thcmpeunc agent is formulated. The excipient

- generally does not provide any pharmacological activity to the formulation, though it may

11



suitable for admnistration to a manmmal i an i ndividual. Such conpositions
may be specifically fornulated for adm nstration via one or nore of a
nunber of routes, including but not linmted to, oral, parenteral,

i ntravenous, intraarterial, subcutaneous, intranasal, 30 sublingual,
intraspinal, .intracerebr oventri cul ar, and the like. A "phar maceut i cal

exci pi ent " REpvide chenigs! serdies biolagicel %abd@oeqi@aamheraetmm enitthe liks. Bxemgdary i er
usual 1y a | ffbihiond o Yokl RPeBfiple) S ARG hnaBAREN shisacbOrgmdat ed. - The
exci pi ent eneral | \é does not provide an phar macol ogi cal a¢tivity to the
formul ati orCrermapudhERs 1998y 11 provi de chemical and/or bi oI ogr cal
stability, r el ease; &6t 8 l-o?édx&swhxé{‘ﬂl formul ati ons
can be found, for%e}ﬁgﬁni) : :i)n Rem ngton's %hg!r:%gag utlcrzgg SC| ences, 19'h
Ed. GSenr{gligspolxsacchavide) li%Qemb(aﬁg%vé-opr otein" is protein to which at

| east “one car bohydrad gﬁa;r& ok Blei B9 nt.ly .
attached A "prot eg glan ° gyio ycoprﬁ%%%agv%%g?éfﬂgz? s@%\é%hgf the

car bohydr ataeglmqmeog y§an, H%b%@d%ﬂﬂﬁé@mﬁmam disacehatidesgn whinkear pol yner
of repeati nge HeRB&GORBE HEPSsubIly WA ac‘?cf‘ axfhfthé&ﬁerﬁﬂnr sually is a
sugar acid (uronr ¢ aci d) and the ot her s an a sugar. 10 “The term

"i mmunol ogiSE&X¥" or "i nmune" "I nmunogeni c" response refers to the

devel oppent  of %M@*ﬁhuﬁ&%&a‘?%%nﬁﬁ&lc%?%mﬁ%y RE Refofile RN, (edi ated by
antigen- specific T cells or their secretion duct s response irected
agai nst an 4R RFER 9fa hamm@\e‘ﬂt@@?)at"éd‘i“ﬁﬁrWWGU%ﬂe“u‘Sd@er'afedéx poiigse can be an.
active respprs® T &Hs6REiYcre@iiProtiueisy RljoAR di)rfect&quggﬂg% 'am%fc t passive

or pri

response induced py adnministration of antib med T-cells. A
cel | ul ar i YALTPELT BRiINGHY e S1cd agpsPense SR W"taﬁ'e"%?sés'éﬁt@tl?férb)’of pol ypept i de

epi t opes i ﬁdﬂﬁ@d&ﬁh@tdfﬂﬁnttﬂofg@h 7laasive r@porsk @8cel by MikinXRhiRi b Eftivh@ activate
cytotoxic T cell’s. The -

anti gen-specifi.c er cell s and/ or . CD8' s
responsnlé mayP “faf%ﬁu}ﬁvgr é‘f‘F‘\'ﬂ%"t‘icﬁaﬁnﬁf’s WH%M%&Pf%@r'Mages NK cells,.
baﬁophr | s, pdiypetidé ?ﬁtoﬁcﬂhﬂ Sssociafibi Wik Y1L6] orrmfsﬁ ﬂwﬂiﬁxﬁoﬁc]tl& toQ@iﬂl‘a&Opgi I's gf

t her corrponents 0 a it rresence_of a cell-nmediate

i munol ogi ¢af® res'gc&ﬁ‘fscgﬂ1 23“188%5 aééjr?ir %g)g &’%{ﬁ&‘glrsd ThelesoniedpaYt i on assays
(c4” T celalsg)nvgrvc SHvat{onyf mbmcws,ﬁdcpqpp#gcsW@c)euasmpmlskmmmd dalld, he art.
The rel ati el Lul ar heshonses_f 0 the

\éftro% er ag%faggg %%TQHFQ ?J: cgm onents o?’ m%%unm SHE

protective or ut I nogen can %gui shed by -
separ at8)| yprﬁmca?fmll-mmnegmmhglm (CF@@)C cantic detamined by statdiagins f r om an

i muni zed 5}'6"1'19&51%95 J'(&Bk '?-E@ls)zé dﬁ%&lﬁd&g ﬂ;ﬂﬁh%g}tg)vﬁsa%hou’% r?@rem ic

effect. in a second su
art. The relative conmbutxons of humoral and cellular responses to the protective or

therapeutic effect of an lmmunogen can be distinguished by separately isolating
immunoglobulin (IgG) and T-cell fractions from an immunized syngeneic animal and

- 25  measuring protective or therapeutic effect in a second subject.
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12 An "immunogeni ¢ agent" or "inmmunogen" or "antigen" is a molecule that is
capabl e of inducing an i munol ogi cal response against itself upon

adm nistration to a patient, either in conjunction with, or in the absence
of, an adjuvant. Such nolecules include, for exanple, arryl oid fibril

pepti des or fra%érrents thereof conjugated to a carrier 5 protein, such
keyhol e |'i npet MERIvBANc TSt OF "imEapars" eiokpRen” i modgshle dpbls or

"ant i 9Nt © oAb RFLAak annkilSloBRl keilos el HARp N lANS: O Lhe

anti gen- bi n ing region of an an The term "AR, " "AD peptl de" and

" Ayl oi d 3Patp@bﬁr%réweu§5ﬁwewmsn thaﬁhrerx@foaran aiyvanteSush mdecglepept i de

conposi ti oRgLeE, @P&ﬁp@%%x@ﬁm d@égide}{t%eiéo?m Xﬁ%&t@d goqcém( J oi d
Precursor Protein ([3 P), as descrl bed herein. - " ers to anyloid 1
pept i de 51- %wtewf@cexbelq@nwthmm 5P entetangs toxia. . nurrber of am no acids in

the peptide; ‘eafre Plt@fltgrraﬁn%ggg KA A A {A‘@xein éf "‘g%f&n ef erred to

herein as "AN1792,' the sane a |s a °so referred
to herein aatlgemmlswgm@aggm@g@x ed or nononeric AR rreans sol ubl e,
nmonomneric peptrdﬁ;:t 25,064 ide? JLHe fa onyr AD is to
di ssol ve | yophili z peptr cr H neat ﬁﬂgg p%ﬁ soni aﬁﬁgg’{fqﬁe&?esul ting
sol ution i %o eneer mofquéwcmmp@meoféabyuti3r834<3lammoeac1dpdcmie¢ﬁbxatBes Aggr egat ed
AR i's gom 184 s_are,held

t oget her by- oncgi\t/ca @sw%“’gy{%nt%fg&ﬁ nﬁg{"?nrgfg eoo?"ydoedﬁr efers to a
pol ynucl eoeriide e, \Ehmqytxex e dumper fndic2@ngtht hlunhztabf aman@amcalusmc Dikide)

poI ynucl eo rretl d i.n a.pl d Veg. ~The term
"patient” tc ?‘%3 e;')r11uman Rgﬁd' ﬁvg]r r'rsa%rlefcgrﬁggo "I”é"c %ﬁlr-é%z r8Cei ve either
prophyl act |Ad340_rs thdmmapsem[}l-co tvrlﬁihtxmamrcfcil?hetotrefermas"‘&ﬂ\gmsf'l cantly different

than," "statistjcal nificant," "sign cant her .(or Iovver)
than," and si mi gb%?téé sm?”@fné’r"cf‘gnlfﬁ?fﬁa"‘g’é %éi"ﬁ@@% d&upis obB-ot her 25
Measur @FeNiOne nWﬁﬂHQiﬁeﬁahﬂn&HoHeﬂé ANGAS dRENVEIOHHINEd FQIBSH Gkt DM/ dual s or -
groups are eyidently or reasonably different to the trained observer, or

stati sti ca™W} SSPEATPT- |F§ﬁf5“tq“$ sqlpon ipgrogdueed teTemqus Ay iRsokiblem " st at i sti cal [y

or if. thereaﬂnsmamggﬁgtt&ﬁksﬁthQﬁ‘xmsct&‘tdhg&h&éiin W8S the mSAbeliigdanid 2R~ Val ue, or
if the dat% when %"Yd\ﬂ% % I%rocguce a statistical difference by standard
statisti caleitdeethes “R'R8"%rt). 13 Conpositions or nethods

"conpri sing" ONEhextrmTRkked pOhidbtied eEeR tGa paynucidblidedst coipltréd vithement s .not -
Speci fIZ(E)_al lcglld’iga?lmtat%gals Flez{keg %uc?cbndcga:%%gggusr}xgslcf%gcc{ 1%%&)13%81 vlécltosreS a.tibril

The term "patient" includes human and other mammalian subjects that receive

either prophylactic. or therapeutic treatment.
The terms “significantly different than,” “statistically significant,” “significantly

higher (or lower) than,” and similar phrases refer to comparisons between data or other
25 measurements, wherein the differences between two compared individuals or groups are

evidently or reasonably different to the trained observer, or statistically significant (if the

phrase includes the term “statistically” or if there is some indication of statistical test,

such as a p-value, or if the data, when analyzed, produce a statistical difference by

standard statistical tests known in the art).
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conponent peptide enconpasses both the isolated peptide and the peptide as
a conponent of ‘a |arger polypeptide sequence. By way of further exanple, a
conposition.that 5 conprises elenents A and B al so enconpasses a
conposition consisting of A, Band C. B. Anyloid D seases 1. Overview and
Pat hogenesi s Anyl oi d di seases or anyl oi doses include a nunber of disease
states havi ng &onipdditionk®r wathbdst"yorifrisingt mdn&yﬂﬁtm&lem'léh@&ay ticwmae der s have

in conmmpn t resence of.apnor.ngl . extr ceIIuI ar. osits.of.protein
o re B R AR ol o AR TR, o R el B e 4 Rl "
are’ usual Igonq:brmtpc’bﬁdel&mompasﬁbsHbmmnmnatmpipaﬁmHMeptmdsicbuq;be@itfi c organs

or tlssuer i ons | a ue .are i mar i naturally .
occurring soal Bt °1yB g"?%? "f’?yaogq'@ﬁ §’8"&5}$8FW°§“‘8%$65| ts are
conposesl ofonpeissreeyts |Axine Badlsoaggﬁ@gsbﬂsco]zﬁ;o@hoﬁ tdakibting of AaB amd €.
approximately -10-15 nmin dianeter. Anyloid fibrils produce a
characteristic apple green birefringence in polarized |ight, when. stalned
wi t h CongoBRed Amilyeid Difassecli sorders are classified on the basis of the major
fibril conponent s f rm n ngz dpl ague deposits, as discussed below The
pepti des or protein V?“"Fm HEKFRque deposits are often produced froma
20 | arger pl’eCIA‘nWIdﬂrsaissldﬂamei’desesbxemdéamﬂhﬂady‘pfﬁlh’teseQ&dQQ@&ﬁg&SWcOf anyl oi d

fibril. depgsi rall Y te tic cleavage of .an "abnormal "
precur s(gr ‘gar%o é’lf?fg’l"n?(gy’?l?txms nﬁfcse cgsf’ﬁ&e%?g’a {'§ EgTEmcS d&@ﬁ??’&l‘f’{f"& gate into
anti - par al #xe?ceBulprl @a@@domms&bnlshmmes“mmﬂnd deppsishdegrgtbed f or s of -

precursor g V€206 S ) t regat and formfibrils in

fam i al any 0| é%%?yneu?opag ﬁgﬂfé) grglflé%tr&ggans?rﬁior%l éjmfsf’ 5P 55 and 25

di al ysi s- rasltiasue cegzomy.| Srict okiqees @eIpmpased pighatiy bf andnicidly desyrrifglatupleet  al .

1954, - SUPT diein ofpepfthd MR inc B LARAs B ESm3REL ﬂgagagg@uts“agg%ga%' ptions of

maj or t%/pes of doses, including therr aque fibril
conpost dﬁﬁb"lst‘-hai §'°3Pl§@¥1@?taly 1611§@mve¢h}mefertmmrde®elstpmdmmt| on that

anyl oi d di $gaaewke AplOGedd R ERGerRY inddEHM Al Whth &a&&ta&mg oRE Ve to

stimulate an 30 inmine responsé against a cofponent or conponents of the
vari ous di¥&asks dpederyareclassifipd on e basisd thegnajordibeil eampsnents fomminethe detai |l i n.

Section C fguevwpositicds diRaRewws are preferably constituents of the
i bri s bel ow serve tq_exenplify nmjor

fibrils that f% thg plalgues The seepﬁtloq

forns of ~anyl oil AORPLISHRE PRI fgming henlinug SERPstYS 37 PRemEPdNSrd SR Bon. 14 a. AA
(reaCt20/e)langﬁ‘yﬂrﬁuﬂ&$r6teﬁemﬁﬂpb&ﬁcaﬂﬁtﬁmﬂﬁg&&&b 6f dnfyldid ﬂ&mdf:@&tsau on of a
nunber of d| li se

enera

? mvolves proteolytxc cleavage of an *‘abnormal™ precursor protein into
fragments. These fragments generally aggregate into anti-parallel B pleated sheets;
however, certain undegraded forms of precuréor protein have been reported to aggregate

_ and form fibrils in familial amylbid polyneuropathy (variant transthyretin fibrils) and '

.25 dialysis-related amyloidosis (B, microgloﬁlﬂin fibrils) (Tan, et al., 1994, supra).

2. Clinical Syﬁdxomes’

This section pfoi/ides descriptions of major types of amyloidoses, including their
characteristic plaque fibril compoéitions. It is a general discovery of the present invention
that amyloid diseases can be treated by administering agents that serve to stimulatc an

30 immune response against a component or components of the various dlsease-specd'xc
amyloid depos1ts As discussed in more detail in Section C below such components are
.preferably constituents of the fibrils that form the plaques. The sections below serve to

exemplify majbr forms of amyloidosis and are not intended to limit the invention.

14



provoke a sustai ned acute phase response. Such diseases include chronic
inflammatory disorders, chronic local or system c mcrobial infections,
and nmal i gnant neoplasns. 5 AA fibrils are generally conposed of 8000 dalton
fragnents (AA peptide or protein) formed by proteolytic cleavage of serum
anyloid A protein (apoSSA), a irculating apolipoprotein which is present
in HDL parti.cl e§'andkﬁ/2‘i"é‘¥‘.“’?)§“§’a?}flﬁsé%i zed in hepatocytes in response to
such cyt oki nes @endrhlty] AAlabryoidvsid isTdNmaniepiisi df b atimbaBbdiscavdsdes pread in the
body, with a preference for parench | .organs. The . spleep is usually 10 a
‘deposi tion P§?‘f°§?aé‘ﬁﬁ”ﬁ°§é°% R?E%ﬁ%spf’fh%ﬁl'ng]’ﬁ‘dﬁ%ﬁes "‘a’?lf‘%"c‘ihécg?c "éﬁ%@?‘?ﬁyon is also
comon in difdedehe atirbni@ldch] 9aSkteRicthiefbianikectitraCdnd mARgminyhedpldsmil. Seases _
include, but are not.limted to inflar ory dipseases, .such,. as rheumatoid
arhri %, ] uvediA BRtD REaLY CmRossEot B RSA B R B SR RICT  psor | asi o,
psori ati c grbtbinpRahdiby prrtédRic cleavagd of ©hBn adylbidiA Sbleinl (aoSdAy@ase, Behcet' s

syndronme, and 15 Crohn's disease. AA d its are.al so.produced.as a result
of chroni ¢ SHCYRES 2PlPopREI Y RIEHS PresTRt H‘eﬁgf PEHFiEApd “??Pg‘ég %&’Ggfeg,m
bronchi ect agpstocytte GlrBidobke to!h@R Exitokifidd/ad IL-C, IL{Hy@H ANEP MDépoiition @sbeonyel i ti s,

and Wi ppl e' § di sease. rtain | i nt neopl asns ca | so result in AA
fibril ar_ryl‘ts*fsiifpffé lﬁ‘sq‘et@%}"f“ﬁ TERED 8“?&8@%8%?%‘%%@‘:?“%&@ ¥ s .
| ynphomgy  redegbsittoarsite, Ade kidadye iaQ ARG bokff@tst, Depstftionndalitr dgedmintigl tract,

basal cell 20, carc noma an% hati ry cell leukemia. b. AL Anyl oi doses AL
anyl oi d depo&IF6R FETYRAIPAITS" associated with al most any dyscrasia of the
B | ynphocyt e | iareagoid daemgésrigehifdeoimt aminogliraindyto inflampinawryedieedek, sudhnul ti pl e
nyel oma) to__benign nocl onal ganmopat hy. Lines, t.he presence of

Tyl o1 depfsarERRARa0s SRR AT andlosibd IRRINE SalEEE 0 e asi
Fibrils of patriaimphivophtigeReisr’s syndraene; adploSidils difeasmBetednahdiomeandgl obul i n

| i ght chai » ol N j fi the . firagnents are
deri ved{B?r %O&L%Blsﬁg{g%%ﬁé\c{gﬁ{%g?gonp@{ﬁf %%Qﬂer%l ttox';c é{%{%mﬁ'ﬁ%b%a or | anbda)
and cont ai rinfettonsrsugheas lepeisy, thkharculpais, babrichictteals, desriiug uichesraofnic Deposits
general Iy gpgygfragiaggﬁé,h e pﬁ:Fk?Q%ﬁeriFI;l'e%%‘r;ﬁéc. 80uab A A RESIRACEA and

aut onom c “hy, carpal "tunnel” syndrone, necroglossia, restrictive
car di onyopalifyesuliin AAdivEL 3 IYE derepitfe Tj‘\;‘&ﬁ‘ﬁ%‘é“,deﬂﬁ‘?ﬁ 1iRps a3 Hedek's nyel onms,
as well asyyRekdthd redMSetASASarciioMBY&igut, idng ShOUbgnA vAa! Bdallhipt al nost any
tissue, particularly visceral organs such as the heart, may be involved.
15 c. Hét edianRasydhainy el AffFBRdoses _

b

AL Amyloidoses .
AL amyloid deposition is generally associated with almost any dyscrasia of the B

lymphocyte ﬁncage, ranging from malignéhcy of plasma cél_ls (multiple myeloma) to
benign monoclonal garmﬁopathy. At'timcs, the préscncc of amyloid deposits may be a :
| 25  primary indicator of the underlying dyscrasia. _
| Fibrils of AL amyloid deposits are composed of monoclonal immimoglob_ulih
light chains or fragments thereof. More specifically, the fragments are derived from the
N-terminal region of the light chain (kappa or lambda) and contain all or part of the |
variable (V,) domain thereof. Deposits generally occur in the mcsenchymai tissues,

30  causing peripheral and autonomic neuropathy, carpal tunnel syndrome, macroglossia,
restrictive car_dioniyopaﬂxy, arthropathy of large joints, immune dyscraﬁ_as, myelomas, as
well as occult dyscrasias. However, it should be noted that almost any tissue, parﬁcularly
visceral organs such as the heart, may be involved. '
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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 domi nant) lead to persistence of such

di sorders in the general population. 5 Generally, the syndrones are
attributable to point nutations in the precursor protein leading to
production of vari areresditpry Sveioaeiney9éeses des or proteins. Table 2
sunmari zes the EdT8A 18 bL i sorders.
Tabl e 2 Heredi Jti.ﬂéc?{/%m%mgg%séeﬂshgﬁ%% %ﬁ@gépﬁﬂcg?%rgo?él n ége}ﬁ%tehlrc vari ant

d i ni cal Syﬂmvelmarewraiﬁ@pwﬁlétqrﬁetaﬁwmmﬁﬁ@lrmesem%éﬁ?%@ﬁ@% Familial
anyl oi d (AL TR: POLMRSHY 10080 BtsiltERBL £ sucHBistudss RERE Phash Bl opliIRoreS) -
Tr anst hyret| n and fragnents Thr45, Ala60, Ser84, Cardiac invaglvenment

(ATTR) Nkt G::mqsall.w,ﬂémzﬂrmeéGt;mmhlﬁfblwowﬁwwmaﬂ@arﬂbﬂl&ﬁﬁwcwswf%lma| fragrrent
of Arg 26 kg ) d yneur opat hy.- ( FAP) ,
(mai nly peri gﬁgk@ém%éﬁ%ﬂﬁ@gﬁlﬁg%&k%ﬁﬁ orgﬁ?‘&,%\?%zgmA%QSO Arg :
Ost ert ag- tyg@m%ﬁmﬁ@bﬂkﬁﬁwml@n%ﬁ%ﬂmwg epthese dserdesdt her s (predomi nantly
visceral (AapoAl) involvenent) Lysggxe (Al ys) Thr56, His67 _

Cstert ag- type non neuropat h| CH%%Q?%&EN sé’s’V' sceral I nvol venent)

Fi br ogen fre . f 1 eﬁ%fum. ﬁnenc\‘?r . ropat hi c
(predom ng ny 4 othU?s' SO | T & 116:; IL tAget)—Asnl 87,
Tyr1 87 O gnji g’%’ﬂ?%‘bﬁﬁ%}’m { MePSp iy oty | apmOystatiin C
fragment . Her edi tary Pere_bral hermrrEg g i )%% ﬁéwe@g“_/ gid angio
ath - lcel qllransihyrdlhland—ﬁ‘a f1 | o Lf'hMIS,UAlgéd,'Sér@E,) i) Vo emet | r ebr al
(ATTR) Metll1l, llel22 . predominant without ' :
.| neuropathy
N-terminal fragmentof | Arg26 ' Familial amyloid -
Apolipoprotein Al (apoAl) | polyneuropathy (FAP),
(mainly peripheral nerves)
N-terminal fragment of Arg26, Arg50, Arg Ostertag-type, non-neuropathic
Apolipoprotein Al 60, others : | (predominantly visceral
(AapoAl) : involvement)
| Lysozyme (Alys) - Thr56, His67 _ Ostertag-type, non-neuropathic
. e - | (predominantly visceral :
) involvement)
Fibrogen o chain fragment | Leu554, Val 526 Ostertag-type, non-neuropathic
S | (predominantly visceral
. _ involvement)
Gelsolin fragment (Agel) Asnl187, Tyr187 Cranial neuropathy with lamce
' T : corneal dystrophy
Cystatin C fragment .Glu68 Hereditary cerebral
hemorrhage (cerebral amyloid | .
. ' : angiopathy) - Icelandic type
B-amyloid protein (AB) Gln693 " . . Hereditary cerebral
derived from Amyloid ' hemorrhage (cerebral amyloid
Precursor Protein (APP) ' ' angiopathy) — Dutch type
B-amyloid protein (Af) lle717, Phe717, 'Familial Alzheimer’s Disease
derived from Amyloid Gly717
Precursor Protein (APP)
p-amyloid protein (AB) Asn670, Leu671 Familial Dementia — probable
derived from Amyloid - ‘Alzheimer’s Disease
Precursor Protein (APP) '
Prion Protein (PrP) derived | Leul02, Vall67, Familal Creutzfeldt-Jakob
from PrP precursor protein | Asnl78, Lys200 disease; Gerstmann-Striussler-
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derived from Anyl oi d henorrhage (cerebra
angi opat hy)
s Di sease
P-anyl oid protein (AP) Asn670, Leu671 Famili al

Al zhei nmer'

anyloid Precursor Protein (APP)

| 1e717, Phe7l7, Famli al
Protein (APP)

probabl e derived

Pro rotein

- Dutch type R-anyloid protein (AP)
derived from Anyl oid Gly717 Precursor
Denentia -

d Al zheimer's i sease _Precursor

from Anyl oi
(PrP) deri
pr ecur sor

i nsert Schy
di seases)

protein prgq
derived fr
deaf ness,

per si st ent
pust-ul oder
provi ded i
of .the invq
transt hyr ef
clinically
(TTR) is a

preal bum n.

functions i

tein (APP) Prign P
Zycarigker gaiee from Pf P
rGeraditan: pergifesBl er - 16 51-91
i oerirlopRiiespPRfitopat hiles, prion
tdiseAshoan fever anyloid A

el wmeet02, Val 167, Fanilal Creut
protei n Asnl78, Lys200 di sease; GCg
bi nker syndrone (hereditary spong
MNA derjved from Serlum Fanil al Medi
bddnderniendtfomeSeaim i nvjol venent A oS amiat Mediearncerieastisi ye) AA
pamPeid dnprddiok| e- Wl ' s syndr one, mmﬂqmuwnmfyﬂ@ﬂéhﬁnﬁéphropathy,
NasSPurticaria, llinb pain Unkng h

AfArdeavedstoan@tstm | | |Unknown Cut ane LMu‘dféqab’sll’tssyr(dmmeL ous
rerhyloid'ADabtainder i ved from Tan & Pﬂy@ph@m deafsssa. . The
N(AmBEs) 2 are exenplary and are urfigafie,Jtpebpainy | it |
pinkmwn For exanpl g
in_5 gene have be

papul ar,
dat a
he scope
ons in the
e to .

, nhore than 40
en _described, a

Seqpdirmyepahyivith mut at i
| dersistentitiialistagdsill ri S
Binkdokar forns of flamlial anyl oi [Cyoleywaispapalcblous,Tr anst hyretin
14 kil odal ton protlein that .is al sioapdaepistsiereflerredito as

*Dakta defivdarmehTadk bypys1994,isiph. and choroi d plexus, and it
n transporting thyroid hornones and vitamn A At |east 50

vari ant f or ms ofTht B&a Provided i, Table 2 are exemplary and are not intended to limit the scope

10

15

20

of the invention. For example, more than 40 separate point mutations in the transthyretin
gene have been described, all of which gwc rise to clinically similar forms of farmhal
amyloid polyneuropathy

Transthyretin (TI'R) is a 14 kilodalton protem that is als6 sometimes referred to as
prealbumin. It is produced by the liver and choroid plexus, and it funcuon.s in
transporting thyroid hormones and vitamin A. At least 50 variant forms of the protein,
each characterized by a single amino acid change, are responsible for various forms of
familial amyloid polyneuroi:athy. For exarnpie, sﬁbstitution of proline for leuéinc at
position 55 results in a paxtiéula.rly p’rbgr'&ssivc form of neuropathy; substitution of
methionine for leucine at p.osition 111 resulted in a severe cardiopathy in Danish patients.
Amyloid dcposi'ts_ isolated fron_i heart tissue of patients with systemic amyloidosis have '
revealed that the deposits are cbmposed of a heterogeneous mixture of TTR and
fragments thereof, collectively referred to as ATTR, the full length sequences of which
have been charactcnzcd. ATIR fibril components can be extracted from such plaques and
their structure and sequence determined accordmg to the methods known in the art (e.g.,
Gustavsson, A., ef al., Laboratory Invcst. 73:703-708, 1995 Kametani, F., etal.,
Biochem. Biophys. Res. Commun. 125: 622-628, 1984; Pras, M., et al.,, PNAS 80: 539-
42, 1983). '

Perslons having point mutations in the molecule apolipoprotein Al (e.8.,
Gly-> Arg26; Trp -> Arg50; Leu > Arg60) cxhib:it'a_foxm of amyloidosis (“Ostertag
type”) characterized by deposits of the protein apolipoprotein Al or fragments thereof
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10 each characterized by a single am no acid change, are responsible for
various forns of famlial anyloid polyneuropathy. For exanple,
substitution of praline for leucine at position 55 results in a :
particularly progressive formof neuropathy; substitution of nethionine

for leucine at position 111 resulted in a severe cardl(%ﬁat hy i n Dani sh
patients. MRoY eprastiends have joutlevelsof bighiflenyty lippridigia PERES Wi t h

system ¢ agth@pefhks) RaMBathy &r e e@LRd that the deposits are conposed of a
het er ogeneous m xture of TTR and fragnments thereof,_collectively referred

to as ATTR t hefytation @f’r@% sphachitia Abbe cRpmaAyseRmel & o llB8dAO8 Far act er i zed.
ATTR fibri lssc9Rnenanins besd b otk ieRCd e ekt QP8 HSI At REHR hedithry t hei T

structure and sequence determ ned accordi nt}; to the nethods known in the art
(e.g., SGuamyoidgeneriethin Englishfpmilies. Figse. fbplsipt fheydant lyyegyme prytelys) 995

Kamet ani , ,dcgft‘)%ltéﬂl and ggﬁ’en@ %ﬁa@lm exBib@ Wxﬁgﬁred RS fuktediGHUThid groteinbddin®28, ~ 1984;

Pras, M, et al 39- 42, Per sons havi ng poil nt nut-ations
in the nol 8WEHIo8 ‘%Fp@ﬂql‘&fﬁﬁﬂtﬂlé?tﬁnﬁ‘lics‘(@c@hcrclneiys%&%@ﬁs‘m*ﬁf‘ﬁ" o' Arg50; Leu 4

Ar g60) exh¥mgx§m&a;mf@éﬁy¢mﬁoaa diBAGRkES a0 155Y108-181,abggyact eri zed by
deposits of the protein apolipoprotein Al or fragnents thereof 17 (AApOAI ) .

These pati ent s famdoidpgptide¢bP)ds a39-A1 ning asid perfide fgsiyed by Brpisolyk9m and

pr esent I BY.r8 I tion in the
B Eha ofal 5 g bRE G 23 RGOS pRARALR) WEEionly PATR :57) 15 the

basi s of arestihierfarhiielforyfs cfédizbeimsys @Wﬁéﬂ %wnrfémcswaq widter prsiledimeatiy, 5 anyl oi d
reported ip, a@ﬁﬁﬁmgé%&h&gosxm aé QEbrkﬁ?cistc %&&%m ySO0zynme protein
e an

(Alys) are posi t Atient 8ogenera npal red renal
function. Tmmpnpnsbich aredesariked infgtier @Tmtﬂw»\f iKh)p‘Mh mﬂlmlmsnlgABP ot ei ns

descri bed herein | L form (.Benson,
MD., et af>>® (’f?tﬁ!A lle—hdAﬂg ?%cr’sydls%sg%?%ﬁgo f%ﬁe Otfgrgécu gx%y@?g peptide (AP) is
a 39- 435an‘sa&taamodwphapmﬁd@odemmpkecbdsmopFlb't B ptoxsnate tortigreite d0y-screasege protei n
known as beta a ecur sor te RAP. tati o APP result in
famlial 6 ﬁ@g‘w%”z‘ﬂg‘f* RBF e {o Al &5 ‘ip ‘50’67 &P BRI %?E‘?“é‘ém l'e
dementia, offiedcatdsetleragek huanhenay ommsutduesrm@fre@htaﬂmmemosed of AR
fibrils and. ot her -- onent.s, which &re d&"ﬁ f%?gén furt'g{er detail bel ow.
Known nut afis8iis Brofigh YARLUE R 8 & YreRad r proximate
to the cl eapagseraied Bsin QPPaTEd’stxyictilLﬁ aﬁ@ﬁdfqeérﬁ:safAﬁ)pcpwﬂésl‘ufnarﬂui Lcngiw exanpl e,

iti roxi mate -to the.site of secr cl.eava f APP in

ositi 717 |5
:Ots pr%@esﬁcﬁ”ﬁ tkgo‘ﬂjn A (5‘9??’8%? C%“ﬁﬁ’@%df N derbgr oﬂc}ﬁafis °5 °site of
| - secret asert(:égaama:gﬁradmm'a{g, BmshmeaplyysoRest ﬁezsre 1295885896, w&y r esul t in

Al zhel mer’ g er and Wong, Biochem Biophys. Res. Comm. 122: 1131-1135, 1984). In addition,
various forms of thc peptxdes are commcrcxally available, '
Synucleln is a synapse-associated protem that resembles an ahpoprotexn and is
'25  abundant in neuronal cytosol and presynaptic terminals. A pcptlde fragment derived from
a;synuclciﬁ, termed NAC, is also a compoﬁént of ainyloid plaques of Alzheimer’s
disease. (Clayton, et al;, 1998). Thxs compo_neﬁt also serves as a target for
immunologically-based treatments of the present invention, as detailed below.
Gelsolin is 2 calcium binding protein that binds to and fragments actin ﬁlaments.- |
30 Mutations at positior 187 (¢.g., Asp->Asn; Asp->Tyr) of the protein result in a form of
hereditary Systcmic-mﬁyloidosis, usually found in patients frém Finland, as well as
‘persons of Dutch or Japanese. origin. In afflicted individuals, fibrils formed from gelsolin
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di sease, presumably by causing an increase the anmount of the 42/43 am no
acid formof AP generated from APP. The structure and sequence of AP _
pepti des of various lengths 20 are well known in the art. Such peptides can
be made according to nethods known in the art (e.g., Q enner and Wng,

Bi ochem Bi ophys. Res. Comm 129: 8 85-890,_19 eaner and ng, Bi ochem
Bi ophys. egzy Wgei)z?“aliyl@is‘iﬂ%m“?@@ 173r%14§2§ﬁ}83 OXyterp oug forms of
the pepti deﬁagﬁfcﬁt)&mmﬁ@baichmm@deadalsand &é&ﬁﬁizmeﬂbmﬁesaresuﬂ@ﬁe associ at ed
protein that resenbles an all rot el nd is 25 abu n eur onal

cyt osol ano“fi‘ie ‘Hi??‘i"éndc"é‘?"?ﬁl AreREe Ay RERee rglé'PFVB ¥rom
a-synucl e rﬁysﬁ@}ﬁmnl\éﬁ&ges ﬁldﬂk;ﬁ)@manﬁﬂdmﬁﬂﬁgﬁbs Qi aipay, 0] d o |G MAf

Al zhei ner' s dise g ?/ g et ‘al., 1998). This conponent al so serves
as a tarsgetGT‘BF‘5(9|) nll?% ?‘ﬁg 28 | y-based treatnents of the present invention,

as detailed bel ow. Coluzomitited froftirsduch bt thithiidipAPcHainfEbAindgertAfyA)ds t o and

fragrrents actin filanents osition 187 ( ., Asp- Asn;
Asp-)' Tyr) %Bf TIHREL Byst %Fr(Awwfq'\%m%hnFa?ﬁwa?m RRAFaSHrs g B @vgvem c

amyl oi dosi Sdlswwlmbpfﬁuﬂnafommd@ahtseaw:éﬂsﬁabﬁﬁﬂnadwbpa@&mdlm@s per sons of
Dut ch or Japanese.o afflicted individuals brils fairrred from

gel solin 18 ﬁ%‘hf?gi(&ij‘éﬁcﬁcyaéwsﬁﬂﬁwc?f?“&f° ah?fﬁ%‘a%?e&‘é’f 73-243 (68
kDa car m)XYinWlﬁHB@dlopaﬁﬂy&l@BRM1h Ianddauesemmhexshmmmﬂsdmmﬂmmwssel s and

basenent or neal tro nd cr neur opat hy

oht ch pr oo BEEBLVEYe e Mt i an FERRERy S HAPP G A SR os. and

(jj_gg(?)SiltziA,gn sfge(gmematﬁlhhgaﬁ&tcergelﬁarwd ?1d|ahgxo;ﬁthy<'\iCAAb-hmbedm}mwnﬁh@ﬁ‘lhet S]S 9):
- : : er_.nut at e ei ns a chain o

T bri nogon TRETH RS Gipifie pE bt SreyRAER PRamb Pl AP BRS, TT'e' B

produce chagraeine (iNaghi, @. healeMphearQbemdeopimbsmmﬂ@Alﬁ%br| l's for m deposits

h di
Ay dofosi L5 are ARAPARr L PR pled e R Sobletes SO R o7

angi opat hy upgpd$Yeedicases, bich wemd previousiz ithivagltds be mdoaimantl}lalchhg!cnns Princi pl es
of 1 nter NalunPobahif oM Aeklch buvaiBld FUBRGRS SD A andBRRON, ot al.
supra.). In at pat arry oi d angi opat hy
(CAA) have lB'é@’ﬁe@héﬁhﬁ W#ym@mdﬁﬁ?’f XP'&F 199%}- |1P§u°é(§ﬁ91aihﬁ?fﬁ§5 &WHH- nut ant form
of cystati ndechb em%aogéarbfmlaoggﬁ%?me5%@h&max(d}ﬁgamemrp gtaal . Ml ec.

Chem Neurop atho 15 Certain forns of prion disease are

now con4j dd?"é‘%?“t‘%“b’é‘“ﬁé‘r‘f*%b%’ a‘ﬁ@dﬁfﬁ"%@ 3p fyScr, differs fomgys gmahises,  whi ch
were previ odfibiyr frbeighits fefistifRe Py R6keEe Qadtidalion, Ms61GbiliglURed dbtergiat Ure.

(Bal dwin, et;[xtrgcl:no’n, Aegosﬁﬁ)ieuﬂcgpndﬁg\{%gscoenfcsl p%stélmﬁsqgéorgglrsygmgxs? aeglsh?ghaﬂnd Rel at ed
pleated sheet content. G_enetxc linkage has been established for at least five mutations
resulting in Creutzfeldt-Jacob disease (CJD), Gersﬂnaxm-Su'ﬁus#ler-Schcinker syndrome

_. 25 '(GSS) and fatal familial insomnia (FFT). (Baldwin) Methods for extracting fibril .
peptides from scrapxe fibrils, determining sequences and making such peptides are known
in the art. (e.g., Beekes, M., et al. J. Gen. Virol. 76: 2567-76, 1995). '

- For example, one form of GSS has been linked to a PrP mutation at codon 102,
while telencephalic GSS segregates with a mutation at codon 117. Mutations at codons
30 198 and 217 result in 2 form of GSS in which neuritic plagues characteristic of
- Alzheimer’s disease contain PrP instead of AP peptide. Certain forms of familial CTD
have been associated with mutations at codons 200 and 210; mutations at codons 129 and

178 have been found in both familial CJD and FFI. (Baldwin, supra).
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Di sorders, John Wley and Sons, New York, 1995). In such prion disorders,
patients devel op pl agues conposed of abnormal isoforns of the normal prion
protein (PIP ). A 20 predom nant nmutant isoform PrP-~", also referred to
as AScr, differs fromthe normal <cellular protein inits resistance to
protease degradatio insolubility after detergent extraction, deposition
in secondary Iyé‘oso%ﬁ%‘ 6‘§’F“°t’?’3¥|l§‘ld85t‘? onal synthesis, and high Ji- pleated

sheet content. @91@&1!d@p&smbhaegﬁaeﬂhaamhﬁ%nfoesma{msmﬁh£gar Fatexhigpigt five
mut ati ons _resul tlg%@l n Creutzfel dt-Jacob dise

Ger st r nanr fP3s PAFU YRS rassthehR & LR wfeamenbHe %g%]ﬁ%]%ss‘f%ﬁf ghettani i al

insomi a ( kdividualsBahaivwinay bd/Riyhgtbmalie cLig¥diFatént, ve nfal Bésiuk in He@phaildes from
scrapie fibrils, determning sequences and maki ng. such peptides are known

in the &rt Asymptgmaticbgiladocaldepogits may alsg °°‘t‘3éH1th‘V‘PTﬁ’GI(AB)76°fP%EP7¥W 1995) .

For exarrpl Aedlvdspued. PrP nutation at codon
102, whil gf?ngﬁggéhd%E@%mgédgggg?%i W t‘f,’l al%ut ation at codon 117.
‘Mutations at codlons Cegbral 88wloiddsiz17 result in a formof GSS in which
neuritic plaqu I 6iaQf ogn;&qhqgrbr& hLHEASE HeRALA N PrP instead
of AR pepti de_. ocr[@f’& groﬁs%%“ miial CID gve b%dgynl asg@m ated with -
mut ati ons atdi\d@dbn%m@t&nwezﬂmc Qﬁaxnatond)lnﬁ,h@tmnﬁctemosmgmaﬂdy ofIMB8 have been
found i and if,e Systemc
Anyl oi d105| g&&dﬁ ﬁg‘]ﬂ %thélgil on, Fﬂrtsﬂ%%&és@é% ggﬁgégg}fﬁ%me;?agfiﬁ%%a%es W th
age. For ef@mﬂleenmdemdmﬂswcsadﬁ Alghtiner sfecaseremeadly h);qeedﬁfmsww tabe commonl y

found in ttﬂgrcg;gﬁr trithdl ?IHQCQ onﬁlngﬁxreéeyplazq(’ e%“?&nﬁar J%§§?¢g<ﬁ¥mbe

asynpt omati ¢ ni ca esult I'n heart ure
Asynpt omat iabovEj Wit rrﬂcevrxccrteéemdlé?@p@gnwf 1’%ﬂ"§6‘56§€(ﬁ‘D] n the brain (AP)

corpora anyl acep Ofnlatl;g@s Rt Ah o2 m crogl obulin), joints and sem nal
vesicles. e. Cerebral ‘Anyl oidosis Local deposition of amyloid is comon in

the braiSn, partPleavesgompoped of PomicraglobuliniARM) brds coppraonipdevelpp quent type of -
anyloid in i 1 rils,
resul ting |p%1&§t§?r£egftvgﬁl&vgqspora ?%ﬁ%ﬁﬁg};ﬂ (@rﬁé Z@E %Bﬁ SL‘E}LM% i sease. In
fact, the |1h@|kdehbmmpﬂyp$p‘meaddc§tm1zgh9¢hmrdf§1?d$%@§@ngzmtwwch(§m:eeds forns-

shown to berestif b all hidledted Eéll?rUhda(?%&Trdaﬁﬁ&uﬁ&EﬁE’c!‘Qx; bRRudAbIfHeB SRl € Very
simlar to t hose described. above, with reference to hereditary forms of_

Al zhei ner ' selimsmhrares s noguallpfiliered bysthe kiiagye failry PIFIeHREFS sueh apaques -
conposes Ofthdtase dFitkgated RBA IfiRtibMidaddMb dEddaitibh fr tROKBRYYad etedtel:@p i n pat ients

receiving long term henodi alysis or. peritoneal dialysis. R2 m crogl obulin
is a (primarily in collagen-rich tissues of the joints). Unlike othcr fibril proteins, A :
. ‘molecules are generally prcscnt in unfragmented fonn in the fibrils. (Benson, supra)
g " Hormone-derived Amyloxdoscs _
_ Endocrine organs may harbor amyloid deposits, particularly in. aged individuals.
25 Hormone-secreting tumors ‘may also contain horr_nonc?dcriyed amyloid plaques, the
fibrils of which are made up of polypeptide hormones such as calcitonin (medullary
carcinoma of the thyroid), islet amyloid polypcpt-idc (axnyliﬁ; occurring in most patients
- with Type II diabetes), and atrial natriuretic peptide (isolated atrial amyloidosis).
Sequences and structures of these pmteins are well known in the art.
30 h. Miscellaneous Amyloidoses

There are a variety of other forms of amyloid disease that are normally manifest as

localized deposits of amyloid. In 'gcncra.l, these diseases are probably the result of the
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11. 8 kil odal ton pol ypeptide and is the light chain of Cass | MAC anti gens,
whi ch- are present on all nucleated cells. Under normal circunstances, it
is continuously shed from cell nmenbranes and is normally filtered by the
ki dney. Failure of clearance, such as in 20 the case of inpaired renal
function, |eads to deposition in the kidney and other sites (primarily in
col | agen- r ileqslizef §xoduetiop pnd/erdagk@if patapplisyaf spkeifio fibrépreciusers pr 3r ot ei ns, ARZM
nDIecuIes I ils.
(Benson, s Ear ey o P B Lol el oy
har bor anylsb@bddléﬁa;ﬂé% fgpssitigrainelpdanogplpnAl hmalg@dcutmwuadwmds endOQfBlc
Hor none- seGq&idid) 9nd B R 1aMBUmJlon® cOntain hornone-derived anyloid plaques,
the fibrils of which are made up of pol ypeptide hornones such as
calcitodin (medullary carcinoma of the thyroid), islet amyloid polypeptide
(amylin; ogcur rP}ﬁQnﬁc@utﬂgﬁsé thigats with Type Il diabetes), and atrial
natri uret| C peptid I'sol ated atrial anyloidosis). Sequences and -
structures of tHidke grgvay akthapesepkinyenkinnhat jomppsidons capablg of licitivg scel | aneous
Any| oi dosesg, FRGHE g 3h BndunkbshBlsy dﬁct&n@@gminoao%o&%m%QO Qg gae that are
normal Iy mani f est "as ocal i zed deposits of amyloid g ral, these
di seases arcHepiveiedispyor prrect devglopment of paylpl dissasgh.| mm-@pxm tand/ or | ack

of cat ajpol lm%u&,q;@wlied%icinbw poesnﬁswp%areﬁt ﬁsgr@ss,oﬂeﬁ%afmé gion of a
particular tissue (such as the joint) for ril deposition. Exanples of

~ such i di op&Y"RPE™Y pHE’(%’FQS‘HCGWI%%I@%d’HTdéF "W@‘&Y?Qlutﬁli"éd“ﬂém%é@us anyl oi d,
endocri ne ﬁm@hﬂula@gddowmmﬁ@mma a@EﬂL' Ricbhresporiding BRREARGAUL | cal

Conpositions It is the di scover%/ resent j nvention that conpositions
capabl e of BIPRS TE3ERR 1s gPminisEAdd H‘@Pé‘ﬁmf cHOBASHHEES CIFRRIEY 8-t 0 certain
conmponent s a&fylo&l@gkrﬁi tlafpraiitestiod, es waf 4sgatdivegintiunk F@Adns o RAAVRNT

develop anyl oi, dlse lar, according to 10 the
i nvent i} BPBW Ay %lcﬁcm‘? %éta&?é'g‘?gotﬁ“éc &t M@ﬁw&%& essi on of,

anel i or at ECbrbﬁJsuﬁysrﬂﬂ@{?lBond)fﬂaqL&I‘bdf&ﬁ reduce anyl oid pl aque burden in
afflicted individua osti nul at or nti-anyl oid
agent, or corre 8?1%?’ FARY 1°Kg?y’fw&g PXFRTRR 2 &Y %?‘ffg"fassp?%% Yfered to
the pati entommmlunf@abbmnbesommpluhyhamuallyanl;amlcdstagents that.
pr oduce ac %;gggl 5 pI aques
and provid go\{%(g%d lﬁégﬁ aﬁﬁ\l?mflﬁsde's e%%%ﬁ?g%g?#@ﬁ?&%%‘ﬁ lgis?éc v '
corrposr?tol olslown I\écpf?ggqc@]lw%muwmfor use in the present invention produce or - .

induce an immune response against a plaque, or more specifically, a fibril component

'thcrcof. Such agents therefore include, but are not limited to, the component itself and
variants thereof, analogé and mimetics of the component that induce and/or cross-react
with antibodies to the component, as well as antibodies or Tcells that are spcc1ﬁcally
25 reacuve with the amyloid component. According to an important feature, pharmaceutical

compositions are not selected from non-specific components - that is, from those . -
components that arc generally circulating or that are ubiquitous throughout the body. By
Way of example, Serum Amyioid Protein (SAP) is a circulating plasma glycoprotein that

- 1s produced in the liver and binds to most known forms of amyloid dcpoéits_. Therapeutic

30  compositions are preferably directed to this component.
Induction of an ix_ﬁmune response can bc.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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Ceneral ly, anti-anyloid agents of the invention are conposed of a specific
pl ague ~conponent, preferably a fibril form ng conponent, which is usually
a characteristic protein, peptide, or fragnent thereof, as described in
the previous section and exenplified 20 bel ow. More generally, therapeutic
agents for use in the present invention produce or induce an inmmune
response adag pisentaExmpdaneagents forprduaciap echrpdusitel ap immufid fospohse@pipidnent

t her eof . S : are not limted to, the
conponent |tse&?ﬁ% éggésﬁg%???pgrcg&{gbegﬁtal ogs and mnetics of the
conponent that FPhramessutisaliompogitians of the aresent inxention anay iitsbide, as addigion e
conponent, : r I r ally 25
reactive Wt t_%hgéeﬂ:% ag&o(g)bmf%%é‘%tmgﬁg?&%f %%Bﬁgﬁr?‘pn%gi?t BEr feature,
phar macéut |Pélartrnaf1@@ﬁaéﬂdsﬁ€qt1®ﬁ§1 wrlel #iptvante ke exeipichisem warknowe i the t,conponent s
- that is, %}J@R&?&ﬁmmﬁx@'ﬁ@&f‘més&lﬁﬁﬁs fMiGoggneral ly circulating or that
ar-e ubi qui tous throughout the way of exanple, Serum Anyl oid
Protein (SAP) is a circulating plasma gl ycoprotel n that is produced in the
| i ver and Qi nds dgposits. Therapeutic 30
conposi ti oﬁs argﬁlgﬁ?ﬁuﬁw\% ’E‘ggﬁégi’%’ﬁ |s con%onent I nduction of an

i mrune responseacan Ab@fdmﬂpweposwn%men an immunogen is adnmnistered to

i nduce gnti bodi éﬁcQ:E:erIrc@a‘il $f%r£f&?e%tahﬂﬁm‘940§&‘ag%ﬁk§c&8ﬂ£%? %ts'tlﬁt e patient, or
passive, as when an antib is admniStered that 1tse binds to the

anyl oi d corfgByseé fom amyipid ﬁlﬁé Pﬁ’é‘t”ilserﬁs meniipged|ahpyr. debalmark ofmylpiflici ng or

produci ng measeawnﬁderﬁm@mem%%eﬁsrgmmmh Lﬁﬂy&%ma{x&n@lﬁﬁysf bed in the
sections bel ow. Pharnaceutical conpositions of t resent invention nmay

i ncl ude, i AbAHdYRFRH G, ar ﬁ%“ﬁ%?ﬁﬁféb%?ﬁ‘?f‘s%@i’ﬂl@sf)mm%ﬂﬁP@?“ﬂ&‘ct| ve anount of

an adj uvantAca&dbgto tAEIpreseR iveRfidn, s@h RFBHIRG R dr padtla¥ cfifotsdt iseusedn usef ul
- adj uvant s and ?XCI |ents are ‘\9@[ known in the art, and are described in

more delai (285 o fdciagan agiamy Qi immyae FRRPODSE. | nyunost i mul at ory Agent s
(Active | nmmune MQQ&B) suuman%atxcnfpwjv ﬁﬁnl@ﬂiﬂﬁ@fzrbicﬁ@&aﬂ&e emecganrr al- cl ass
of preferred anti-a @/ gfd ag ons%iw s that, are derived from
anyl oi d fi BEYFOHT BRAFIh Qs %asP 8 QPTFIFRYRYGRany | oi d

di seases i sxdmmsualmosaxt affigted or smccpmtgamdomdmrqam irrhurestihwatdrypl aques

consi sting f se c

Char ot er ¢ <PRptydon Whicn Helbe e bl Blle sbfl febleller BOBC MRARESRRboEs
i nventidn, %ﬁ@mmmemoﬂlpm’rm&lmp@nc perpppld@xcscwmcmmtq tge amylsidf ul 15 agent

for induci ng.ap anti-anyl oid i nmune response. Tables 1 and 2 sunmarize

exenpl ary. fi bril-forni ng proteins that -are characteristic
By way of example AB, also known as B-amyloid pcpnde or Ad pcpudc (see US

Patent 4,666, 829 Glenner & Wong, Blochcm onphys Rcs Commun. 120, 1131

(1984)), is a peptide 0f 39-43 amino acids, which i is thc pnncxpal component of
25  characteristic plaques of Alzheimer's disease. ABis gcnerated by processing of a largcr
protein APP by two enzymes, termed f and gamma secretases (see Hardy, TINS 20, 154
(1997)). '
Example I describes the results ofcxpcriments carried out in support of the

present invention, in which AB42 peptide was administered to' heterozygote trarisgenic

30  mice that OVerexpress human APP with a mutation at position 717. These mice, known

* as “PDAPP fnice” exhibit Alzheuner’s-hke pathology and are considered to be an animal

model for Alzheimer's disease (Games, et al, Nature 373: 523- 7, 1995). Asdetailed in

22



of various anyloid diseases. In accordance with this aspect of the present

invention, admnistration to an afflicted or susceptible individual of an

i munostinmul atory conposition which includes the appropriate fibril

protein or peptide, including honologs 20 or fragnents thereof, provides

t herapeutic or prophylaxis with respect to the ar’%l oid disease. By way of
2

exanpl e, ARhe Bxample Histainissexpibitgsisriabla AB@irarereuropatiplegy mhsifeaipsee  US

Pat ent 4, 6635829 2GhENESHonthe WORS, vil iR SsresRES ove OB 1,4 20, 1131
(1984)) . 15 E e e o B0 iy e i plagli el ?%O%ssﬁfizvepri o

conponent cRperIEEnisHigscabddieres, prerysated ddid2 OANII9Zh sfesredmisisitred ¢abemicA(3 s

gener at ed J : L A\ . ternmed a
and gamma E\g%s?é?glggiﬁgglggngg? 5?&%eﬁ§8518%¥§ﬁ ?fgéﬂ ; .atggxn{;)@zdfl descri bes
t he resul t #eafineongastitnntrel mjeg (siliod-igjedted or ustgatsd); ell of whikeshopedsent

i nvention, &Jh:ahi pa,-,ﬁ%_‘ : | 1 gl e hel ote _
“transgenic o mt%ga t g_}tgmg\e}g@gg%régg§ °3€f§a25'i§§£°vﬂqﬁ{9’é°g%%?f%%’°ﬁ position
717. These pi¢nouncel ohnhipprcarPpR PFIGYB); e Treateéh mietalspezthibitedwignificint kepunpat hol ogy

ot ol © RornisRy Sl sl W RRR el i, o/Of-te ARG DR o B £R0° [ FaTES:

m ce exhi biTabdergc iGahdrdiypfalipd-meptrd mieciexhjidred Bhthan 4-A titaebackpowidns - begi nni ng
at about, 6 ,nont hs_.of ..age,. w.th. pl.agque i ti.on ogressing over tine. In
the extSer 1ae8 Sbs A RS o EHOT WA RRLHIRSHET (e

adm ni st er aler¢foretdaenedite kave nd/bighificdnt telynta rehtiecto koree! (TabR)3Bhadhete det ect abl e

anyloid in ei.r. brains, at .13 .nont of 5 e, .in.contrast to.control mce
(sal i ne-i njséugfeégc%?nsﬁag?dr@%{ mon ‘é’ftFanSPWﬁc Prid [PshiEE P“'%‘tdgrﬁﬂrfif%"é £ brain

anyl oi d burpdeectiah agakrissdepestrionfof &p aryloidifiegfies.di f f erences were even nore

Gl oni T1oant ser STEATGEUPSR (SARY isg roHEroABATH BV GPRIE athan 1. 1000, 8/ 9
gr eat er1st hanoditetin 88 Giverfah@binds in a Talbium-ddPAgndeftennedtitd ¥ fosmd dMmerylofeat ed mi ce
exhibited less.than 4-5 tines hackgrpoynd 10 |l.evel s, of antibodi es agai nst. AD
at a dilut iﬁg’ﬁ?’&C?'%?"fg-’(yngtc’f571'7%"%%%‘&!%%‘.‘5&“ ‘ﬂ%ﬁ‘%?%’s@fhéf@%?@ﬂeemd to

have no si goiegdingexpenimespongeuy e mite was ihisctedwith BAP ek dce3Byelopbiese st udi es

demonst r at ggb that; i @edd :9@,@35 :Hoddl_gao%ﬁsﬂ,&tkg ke deelogfdg{mgs tide Ap.
provi des protection.agalnst deposition 0f AR anylord plaques. Serum
Anyl oi d Pr dites to Afgplide and dzvaloned oéreliralipdpapt Benmwatyblpep(Gti n that is 15

produceg in thegli ad:. hi iy € i Ui t all forms
bt oy " 11 pF bRl Bigcy !y Bebiy WRERAERYGR ool BANRE o 8 % |
Al zhei mer' dmgiugegesie effgt o4 injegfions firemice treated between 5 weeks and about 8 months '

of age. In these mice, mean serum titers of anti-Af peptide antibodies increased with the '

number of immunizations and with increasing dosages; however, after four
immunizations, scmm:titms measured five days following the immunization leveled off
25 ow./cr the higher doses (1-300 pg) at levels around 1:10000 (FIG. 5).
Additional eipétiments in support of the present invention are described in

Example I, in which PDAPP model mice were treated with AP42 commencing at a time

point (about 11 months of age) after amyloici plaques were already present in thcﬁ brains.

In these studies, the arﬁmals were immunized with AP42 or saline, and were sacrificed for
30  amyloid bmfdch teétin'g._at age 15 or 18 months. As illustrated in FIG. 7, at 18 months of

age, AB42-freated mi.cc exhibited a significantly lower mcan amyloid plaque burden |

(plaque burden, 0.01%) than eiﬂm& I.’BS-t:eat'g':d 18-month old controls (plaque burden,
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foregoi ng experinments, a group of mce was injected with SAP, these m ce
devel oped significant serumtiters to SAP (1:1000-1:30000), but did not
devel op detectable serum titers to AR peptide and devel oped cerebral

pl ague neuropat hology (FIG 2). 20 Further experinents, detailed in Exanple
I'1, denonstrate dose dependence of the i nmunogeni ge effect of AD injections

in nice trcat’@PrbeERRE BRI RN {28k (1beS PHERT HECends mEEI Ph t hese mi ce,
nean ser Umitagenslysd, addidiediPBRipieandrtm dines dxpaimasedmbtstrtetize  nunber
of imruni zatjions and with |ncrea§| ng dosages; however, after four

i muni zat | GheSeeX e ARt Betheds Of g Arersnl BVERIPR I IGRYRE SRR fmuni zat i on
| evel ed of fhurdéd aMMRévehtity pdggkieion 60s2me bildd0Q dgkased indR¥RAS, around 1: 10000

(FIG 5). Additional experinents in support of .the present invention are
described in ERETPHIRS 11thS 29PFFt Rhihe HVBHIRPRNTERTENC 28088 2REF2YA 8%t ed with Aa42
CONMENCI NQ fibkil feptilld¥Br pdRind twhicAReMprisk thd PHYubSh hred@ithoraddie b BeMkaied pl aques
were already present in their brains. In these studies, the aninmals were
i muni zed VifiTerasha Sltemativaly; srsh 2geRls Alferesdisglly smHaEnegh a8l ) oi d bur den
testi 2%4? to%ﬂ@?rﬂegts & indifée aiﬁmi_ bxh@_ : e ré&ponsk hldﬁilé_’oai'&g-lréaﬂtls Relitpthe fibrit 18I rrp-gt hls of
age, -treated nmice exhibited a signifi ] ower rnean anyl oid pl aque
bur den (p|°aaa@1=BhFa@Fﬁlﬁ1d@1%"§jﬁﬁmalgi ?fjérc l%@é&fsea&d PEISHSh of d
\(/:vﬁnt rol 1lso (Fﬂo&gbﬁédﬁyirﬂ%ﬂquen&3oﬂwm%ﬁ ar®knokr imHaTaf.i ouaanrtﬁ&mg d?BﬂrﬂﬁHd: | S (052(8%',
ere plaque burden is asur.e mage anal. as, det ai i n Exanpl e
3001 bart o SR F R L RS TR PRPY FRES TR EAST r eat non
met hods of refeenget eapécifidallg fehétnmethdts faduedctigh /08 torighsitlomif@aridasir den and
preventing pr.ogression of p ue burden. i.n di.seased jndivjduals. 5 '
rccor di ng i REeSieRBettnst R ST R e PREF A B A kA 5 o ter v
from fibril pephistescordapeeotiei mspmhhcihvmdmpmsxe atdiegngsisafwesnglbiat ar e :
char act & | fidefeeQf %60 Scal A bW ShrermlabiSLNAL WAl dpracBHER, a0CNLS are
anti geni‘cal 'y simT-ar~enough to such “conponents to Induce an I'nmune
response t huitl bakidoto@sargain thedfibris campokitiomhef the doxyildid deposisomd providdabl es 1 and 2

provi de ex%gglrgﬁt%ﬁccﬁ&mu%% RAEPlide %&toelﬁkdﬁb‘?ﬁ&t;?épgées oFé!:ISFﬂaQ COMposi ti ons

and sequenc are in the art or can be eaSily determ ned
accordi ng to neBhdasokremplei a3 dessabedrapove Ba thempgutic aprrpysed inte@linge| ow and i n

Secti on B2 {ofeimdQLRLRIEAMN: URAYIRNEEH: Rk ARSI RURS Gl caf X r act i on

4
and/ or conpositions of various” fibril peptide conponents; further -
exenpl adly flielany of thapoairecerangfotdesy Hifmeptdsednd waticlpisthe hymaandemsdance wit h

basen on ol AER: AR, ABRCTAR ABBIDERS flon A0 AKE Bl g e 05, | 5 TR
wi || be ablrelatiansidp oahe APPpretiasor rigrkndwic rtieost anit ere veefl knbren arthndrde.g. deposi t s
and providezan ., al., TINS 20, 155-158 (1997)). For cxample, AB42 has the sequence: o
: HZN-Asp-Ala-Glu-Phc-Arg-Hi.s-Asp-S_cr—Gly—Tyr-Glu-Val;His-I-Iis-Gln-Lys-Lcu-_'_ .
.- 25 Val-Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-Tle-Tle-Gly-Leu-Met-Val-Gly-
Gly-Val-Val-Tle-Ala-OH. (SEQIDNO: 1) .~ '
AP41, AP40 and AB39 differ from AB42 by the omission of Ala, Ala-lle, and Ala-
Ile-Val respectively from the C-terminal end of the peptide. AB43 differs from AB42 by

the presence ofa threonine residue at the C-terminus. According to a preferred

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 AP immunogenic composition is an agent that induces an antibody specific to
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agent that induces an inmmune response directed to the fibrillar peptides or
proteins. By way of exanple, as described above, the therapeutic agent used
intreating Alzheimer's disease or other anyloid di seases characterized by
A(3 fibril deposition can 20 be any of the naturally occurring forns of AP
peptide, and particularly the human forns (i.e., Ar339, AG340, AP41l, A(i42
or AP43). Ttie fiseveonmims o6APt Rehe cpmpdsittbahanthed ativaaiape thadt wbildmshi p t o t he

APP precursor are known in the e kno i n e art (e.g.,
Hardy et al F*OBHZRE® PERsUrsqepzot 313'88al f‘&%ggﬁrﬁbyrﬁ%ﬂeﬁxﬁﬁﬁﬁf °I}A@§Wguﬁas t he
sequence: autoxmmumty

H2N- Asp- Al a- A u-Phe- Ar - Ser G u-Val - H s-Hi s-d n-Lys-Leu- 25
Val - Phe- Phe- Al a-RY YRS H ‘Tex@n e, dtis %%‘i%mﬁwnﬂ%‘:@ Pite digfares eu- Met - Val

-Ay- QG y- VetlaraWiatized Ibg 4 @pﬁﬁonbsEQﬁibEmsl\rar e:aa)inHanmnAM&uﬁﬂﬂimﬁﬁa?&? differ
from AP42 by the om ssio and Il e-Val respectively

a,
fromthe C s °E‘ﬁ(5°°%f°rf¥‘f5mb%"ﬂ{°f°g@5 mg‘i?&‘gnsd?‘? raligngyt geppleas, 25 by the"
presence of dacribad &suve ten Beﬁdad:uentaMﬂ&@n& b &hdWa0 B ilodARGORA4nidst df Serdm Pr € er 1 ed

30 ‘enbodi nent . of t he, i nyent.i n,_ th rapeutlc gents will induce an i mune
response agﬂ?’ﬂ%f‘ApJ?‘Fmg}(‘pigép“gTﬁx P Ahamyl P%rq?slm%ﬁd‘b%‘ff’én’{“‘ﬁ'f’nf’%e di sease
of i nt er est limitairto t¥afplatry diseafts efck by eurARoidRFHNOYRRES] CRORO SitirdtaN 1S an
agent that i nduces an ntlbod eci.fig to 24 the free Nt nus of AR .
Soh o Q0 BRT BRER AL PR RPGHC BRI B SStoms, SIS ¢ he

pr ecur sor pdnsﬂam, Behept sfyRrotnb élretings d‘l&ﬁ\ﬁﬁdfhrdfrgc infcrdbéd énftdtik@d sycH@ produce

aut oi nmruni t of. furthe preci ated that patients

l\é]erﬁ )y rufeuidtis fbf.)onc Eaa&,tda gﬂ%ﬁ ulfﬁs { ﬁ:é) % é’ES%%’i‘?

afflicted diseases™ erl K of AAfibrils,
f or exanpl egsteomyeldtisnandWiopple's mm‘akaammﬂmsynah@amncb@rasms sk sy Heligkiagal or

Shover can EBfH rhl Bl AR RO e B SRR By BB P agrent o
serum &y | wradpomapmgthaimncqligd®sia) - Exenpl ary AA anyl oi d di sorders incl ude,
but are.not i m&&uBmeePthﬁmﬂxﬁ'}%’ ofdiRe ﬁeogygx@uﬁfpe%ﬁorl a.sllg&sj arthritis,

juvenile chronic arthritis, 10 a 0SI ng spon th's psoriatic
art hr opat hyfomiietNsterminys of ressesor Hﬂéfallfltscfsm Myl@dA(AGP%ﬁ'e“és@mrBehn&&t S

syndrome, Geqhw 1526t §eﬁ§@prcmasropﬂb@mrmn3 e&t&g’m ahPpSfittleQiien RHGks 8§ and €PT OSY,
t uber cul osi g, bronchlecta5|s decubi tus ul cers, chronic_pyel onephritis,

ost eonyel i t $4 SOBRBRIWAARRA aze ermpased af residusidr 16 o{ APARYA g nBRSEiSSRIBPIEE s such
as Hodgko n' &d cbr)iﬁﬂl‘hfbﬂ'ﬁcanlbe A&t CinB pri‘aw&pﬁuwaﬁﬂ%zai&aor&xﬂ@ﬁ and
urogenit al LE\[{S g%i r’r%) ](ﬁ car eﬁo ﬁ hal r%ﬁcel | | eukem a. AA
pepti de refBFEFS °‘6‘fm ‘zraét ekl B FISSHED ¥ 072 bt Fakfs derl ved
_ - 1995).
By way of further cxample, fragments derived from the N-terminal region which
contain all or part of the variable (V,) domain of immunoglobulin light chains (kappa or
. 25 - lambda chain) gencrally comprise amyloid deposits in mesenchymal tissues, causing
peripheral and autonomic neuropathy, carpal tunnel syndrome, macroglossia, restrictive
;:ardiomyopathy, arthropathy of large joints, immune dyscrasias, myelomas, as well as
occult dyscrasias. Compositions of the invention will preferably induce an immune
response against a portion of the light chain, preferably against a “neoepitope” — an
30  epitope that is formed as a result of fragmentation of the parent molecule — to reduce
possible autoimmune effects. ' B :
Various hereditary amyloid diseases are also amenable to the treatment methods

of the present invention. Such diseases are described in Section B.2, above. For example,
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fromthe N-term nus of precursor protein scrum anyloid A (ApoSSA)
comencing at residue 1, 2 or 3 of the precursor protein and ending at any
poi nt between residues 58 and 84; commonly AA fibrils are conposed of
residues 1-76 of ApoSSA. Precise structures 20 and conpositions can be
determ ned, and appropriate peptides synthesized according to nethods well
known i n t tyerieustor(nk bEfamiliak snyldit polysturaathBiaechensulBifapleyss il inatadi270: 81- 86,

1995). B her le, .. fragnents derived fromthe N-term nal
Fogt on whi et el A PIRTR AR S el S i b b o
i mmunog!l obwhirartdrizefhity aciirglawsnifik ajochange. WiHld radip dathesrdbris of @Ndiszhdsy CONPri se

anyl oi d depgsi: i sepchymal..tissyes, causin ri pheral .and. autonom c
neur opat hy l,%%cdéstrt%g'} lﬂlfa }{;}% ne EE Syfsﬁscﬁf&?g P a‘ﬁﬁﬂ%%i%ﬁwg agfﬁ‘érsdl%?‘f’@??%‘mm

car di onyopaitihagppreaiatel tapthttayeutit cdmyogitionsxhiit dso bekbpRedlyagtAShas, I Inyel onas,
as well as, cul.t dyscrasias.. ositio of invention w .

pr ef er abl ylﬁdﬁgua@eménr‘%x T IRINE ag?gsg&?nﬁ%‘ga‘hﬂﬁir}sﬁ’& °fa{‘;§rsl"‘? 2GxHRQE | i ght chai n,
pr ef er abl y neger met foam$ ofATETR, trepeling-wikitypd T TRDiotpededet d herhlsy dserared as a

result of t]‘[e%ggﬁ{gtc%;o%&ogf the parent nolecule - to reduce possible
autoi nmune eftects. . various hereditary anmyl oid di seases are al so anenabl e

to the treat nmendapedi-badsEningimylbid dpposneat found dipetsoms. haBtg Poifimeanes ar e

descri hgd. i j - ' .plor. e | g; various, forms of famlial
anyl oi agpo%}ﬁgﬁlﬁé‘%g%ﬁ?hér%& éirlé%ﬁ?tf Wé‘ﬁq‘gi E’F’Bﬁi?‘sﬁcf%e?e‘?sﬂ?'tpéﬁfm forms of

t r anst hyr etiith p¢riphRel negropathk pd renth failome. precatrding tophopteestdniayitiddie | i ver, each
characteri agd 0¥ic JosddAg .06, aCl n Wi | e _many. pf ese forns of
this di seassel_) a’fe [g}% stgkloﬁsgag_lmgﬁ%b gbngﬁ[c r§% gscivasnoo .fc’tr'ﬁse%{?‘gaﬁg‘%'{]i cular- -

pat hol ogi edesapid ereigontepvapniheadri gins, 5 it is appreciated that

t herapeuti c CONpRSintrARMS HRY 2R 'Q?HBQ : ts. that induce an

i mmune resgxonse afggi'n_st nor e thar_lelon(ra' orméggw%?gogﬁlc%yg%%amﬁmxture of
two or lfor Bersriel mytatonyiv betangyvindd pracunior pojeirs refulfng indepnsision d® a general |y
useful  t herQReHivid MHRATNLS) g’g)g,m-nﬁa&%ﬂ Al iQB LA a [ posits are
found in pgr sons rlleagvi ng po:‘plralt?_ mut at1 ons ﬁ%gki@rﬁlﬁ% E’g})'rrg?{ée'%ﬁggggpol i poprotein
Al . Pati enP®tgf Iiheappaticicomposifong pithapresegbinesntiby ig degscabrdrabovewid h per i pher al
neur opat hy exemplif&terd@i | ure. According to the present invention,

t herapeutic cog(gtgsi tions are nmade up one or nore of the various forns of
AapoAl  descr i BRATHIFRIAHORfoLFratRE herpditary formes of aayleidesis, disavbsed altové.orms of

Al zhei ger ' miclliS @AGRsitiGtS thiprodiit® irkAWE rSspBidRslERNE: geRbEh fragments for '

treatment of hereditary systemic amyloidosis, mutant lysozyme protein (Alys), for

treatment of a hereditary neuropathy, mutant alpha chain of fibrinogen (AfibA) for a noﬁ- -
" neuropathic form of amyloidosis manifest as renal disease, mutant-t':ystatin C (Acys) for '
treatment of a form of hercditar}' cerebral angiopathy reported in Iceland. In ad_ﬂition,

. 25 certain hereditary forms of prion disease (e.g., Creutzfeldt-Jacob disease (CJD), -
Gerstmann—ISu'é'ius_slcr-Schcinkcr syndrome (GSS), and fata] familial insomhia (FFI)) are
characterized by a mutant isoform of prion protein, PrP*. This protein can be used in
therapeutic compositions for treatment and prevention of deposition of PrP plaques, in
accordance with the present invention. _

30 . As discussed above, amyloid deposition, either systemic or focal, isalso
associated with aging. It is a further aspect of the present invention that such depésition
can be prevented or treated by administering to susceptible individuals compositions

consisting of one or more proteins associated with such aging. Thus, plaques composed of

- 26



15 the result of nutations in beta anyl oid precursor protein, resulting in
deposition of plaques having fibrils conposed mainly of P-anyloid peptide
(AP). The use of AB peptide in therapeutic conpositions of the present
invention is described above and exenplified herein. OQther formul ations
for treating hereditary fornms of anyloidosis, discussed above, 20 include
conposi t i onsATHaderyedbfem avild typgdd Rrassprsmently fougdiimbeartdistus of tha eldethgmrent s f or
treat ment- ofg; i ) ' [ ' tel s otein
(Ays): for Spragy el @iy i@l Qi Smybih A s BRATRGBEOLE T o1
fibrinogen (4 inkitgr Hrains; & Prpoptide treamepadshlieriléddrereirofapbavatades issuetani f est  as
renal- di sease,._.uta cystati.n.C (Acys) for  treatnent of a_form of
hereditary c%‘%lgg?%ﬁ' rbta%%%%g}% 5% 8?%‘&%1“5‘3?“7“&8%%?15’%?2‘ W‘%ﬁ?ﬁf’ﬁ‘l‘%n, .25
certain Iser adbstad, ynd io thefefwé a firthtaibidaeodgent (acgordar(ce uith et Jacob di sease
(CID), GErstnagn-Straussler-Scheinker syndrone (GSS), and fatal famlial

i nsomi a ( FETYF % e characterized by a mutant isoformof prion protein,
PrPs”. This pr ot BywagafifubRer¢ssthld, But btidhiddtionl ithee ﬁemﬂﬁﬁbééiot)ﬂﬂitfoﬁﬂ,ht rﬁat ment
and prevention,of .deppsition.of. PrP plaques, in . accordance with the

pr es_gnt i nveRPEE RS0 OREs ac'ﬁ’yg 1§g1§%aac 'ﬁg‘ﬁgﬁm‘iﬁﬁ%gﬁqﬂf&gﬁ%ﬁ"ﬁ‘g%ﬁ ,°W@Ft her

system c or pr@edlinvehrtional 5 enicrogdoiatih ab@thr Plahdts aghmenly bévelop ipdibitt her aspect

of the p esent.in%entio t hgt such deposifjon _can he prevented or treated
by admi niCst PRI OEL Rt ORBIYS PRRTIARER) A1y iSO SHFOGRRSTENTESY RegEF4R ng of one
Or nore protehtienastabiraictt Wnipbsifdis Rire@idngp2 middeHebulh 8 Wl wampged of 26
ATTR derived fromw ld type TTR are frequently found i.n heart tissue of the
el derly. Si'RMUEEC REPE ﬁe‘gilﬂé?cPSF‘a‘i‘cﬁdY‘@i”&ﬁfﬁf%mﬁ’é‘SF“H‘é\fe! op asynptonatic
fibrillar focal Hemmksserdihg s iy dddQbihitailhaimbae-doivenenllofigldqu@at nent, as
det ai |l ed herei n may.be rranted i uch .i.ndividuals. F 2 microglobulinis
a frequent élberﬁ?glr‘fg%?on %ﬁlﬁﬁrg&“ I CATRACTERC ?fl ¢ Rprigugs pndogrine gpgan g -

t her ef ors a affestéd @hucsunkl fibkit SapBenideiup oﬂﬁ&@’cﬂt&?ﬂﬁnﬂrﬁahsﬁch% cﬁIcﬁ&Qﬂﬂt :

i nvention. of furth xampl. but .no imtation, .there are a
number of a?%’f%ulﬁog"?iacf‘?m’)ﬁ%ﬁ?ﬁﬁ éﬁ%dgf} Wﬁ%@mmtiﬁc&ﬁfg‘é‘ﬁgbm?sﬁat are

candi dat es fpatientsrvatit Typr I diabbtes) dmid efriat lagiurgic esmeide (kolvtehdtiidinmylitlosis).

m crogl obul i Lar I : ggggﬂb i .. pak ts 10 receiving

|l ong term hedrlr)lr)ﬁc?ibg{“%/rlgidg&:(gf%?i ag%# ?lggl ar dllﬁ‘f}g@ﬁl.nq%#c%l%g%%t s may be treated
by treat merhewgseitrosisrar alpeemmicmplitediyp Sictprasers intentivot Eok exemgl82 ni crogl obul i n
or, NI &r Q&kARkY, ef ai M%@laﬁin%aeihwéﬁmm%gg&z omg%@gﬁm%e wth the

present invention. Hornone-secreting tunors na l'so ¢

hor none- der iR fg_wpathplﬂp%tgmark, etal. Am.J. Path. 147: 1186-92, 1995); -

therapeutic compositions of the present invention include immunological reagents
directed to such a fragment, as well as the fragment itself.
The foregping discussion has focused on amyloid fibril components ihat may be
725 used as therapeutic agents in treating or preventing various forms of amyloid disease.
-The therapeutic a-gént can also be an active fragment or analog of a naturally occurring or
mutant fibril peptide or protein that contains an epitope that induces a similar proiccti'vc h
or therapeutic immune response on administration to a human. 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, 25-35, 3540 and 35-42. Fragmcnts

lacking at least one, and sometimes at least 5 or 10 C-terminal amino acid present in a
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the conposition of which are generally characteristic of the particul ar
endocrine organ 15 affected. Thus such fibrils may be nade up of

pol ypepti de hornones such as calcitonin (nmedullary carcinoma of the
thyroid), islet anyloid polypeptide (occurring in nost patients wth Type
Il diabetes), and atrjal natriuretic peptide (isolated atrial anyl oidosis).
Conposi ti onwié%‘tc‘é@n&f"“ﬁﬁ?f 157 §oelepEReneat ARmiseh if smmmethodhFoaortic i nti ma
in atherosglfgy Qs!aﬁ'aﬁﬁe‘ﬁt ahaﬂ% §%ﬁ@qahsa&&&'m@>c leRGinAle ﬁ&&f}%ﬂw&dh&m a

exanpl e, 20 Wéster mar k describe a 69 am no acl term na f ragnment
of Apoli po uﬁcﬂtéﬁnﬁnmoaqucqmﬁemnméhnmfdeﬁ@sag@mmﬁemm-temaahlf Am J.
Pat h 147 %E’gg %refel’x%giri?some %O%Pexﬁahcs?n%gﬂggﬂ .I OnSCICOSfaD&h%m:%]&esent

i nvention inc I°mTunol ogi cal  reagants I'Tect 0 SUch ragment, as
wel | as 15hevﬁ-raagrramlogsttmctaﬂlydilffuefrbmmeuymﬂmgcqﬂ:mgwdamthaswfmused on
anyloid fi br| sed as, t her apeut agents in
treating or psﬁtéo\r/’sé%ennb ‘F\}‘z‘%"fgﬁé ré'rtr11y13°'°'81fSﬁ s 0|Pﬂ’al(??sté'3§§?ye%5 853(3? apeutic
agent can aB@uﬁt@%mueamldmt}fwalgmmMnm&@g: amﬁlogsadatlwlwdehmnmslurri ng or
nutant 1 br RSB S5 alachi A EH of BB ANk A0S AN 1ERLLODG LA nduces a

si m-lar protectlve erapeuti c i nmune fesponseé one 1'7|"1at|ontoa
human. Immnmgtemlds drcagzrémtstmneylpxmlalcyls havlkylamﬂmmeﬂ,decmfama,u-l east 3, 5,

6, 10 or cont i ous a o a 3 at ur epti de. Exenpl ar A3-
pepti de Prmdl %‘g ’I%g""f’f’zi tgg‘%l"ﬁ&ﬁ ﬁh{eﬁ g{]ﬂ’mﬁgipﬁmfh %'agi"?liy(ﬁ‘“e? -7, 121) 14, v A
1-12, 13- 28, ﬂxﬁosﬁrﬂ)s&maa\l Alreyisdfine, 3bfodflyimetiodine AmethylAGHERE, - hyh@ﬁﬂﬂym at |east -

one, and so mi& at least 5 or 10 Gtermnal amno acid present in a 27
natural |y ofUFEMYEEMPSEs of the fibril conponent are used in some methods.

For exanple, a Gdh&gnﬁlﬂErsdnﬁGkiﬂl&ngh@dﬂ\ﬁﬂ aﬁ;ﬁtdaemomagidaets%ct@mgﬁal end of
AP43 i ncl udes, tcﬁ flrcéJP 8atg}ﬁno amg1 fromthe N—termfn end of AB.
'8 ikl

Fragments f FORPTHE 2REF AtAect of fhe Mpyenjon gy be orerRet IPrF e et hods:
Anal ogs 16 ncteaclizitpvitk tHematusiie ot @srirgfbril mhpeednfan%f pxaﬁﬁ)sacnéﬁal ogs typi cal I y
differ fro Q%téfﬁaetﬂ occurrl n %ng)tlmoga at ;. .on g ositions, often
by virtue o NSeFVaTT Ve Suba PGS Rf&P0gE 19 ¢ ?ﬁ%’ﬁgg?ﬁ’?tb?‘t at | east
80 or .90% se!qallpemmybd@nd mttbrcmnemm: quatposigdns pEtht patesmt m&men.amhxogs aI so -

i .ncl ude unnﬁ'txrﬂﬁrﬁ’)l‘ ]?Ctgﬁ%at & anﬂ%no(aEl CM&; E%gﬁlg@gu:%lenlt\ltoodfrgﬁa{c ﬁ%ﬂe@ a am .no

acids. Exanples o am no aci a-disu m no
aci ds, N-al Reresroniling paiahelers megured dordld anyloid fibrilirpmipenentsy ol i ne,

y- car boxygl ut AR e poptifbsbrblelrk] AL EHdrks/ 1alfs anke ‘%&E‘%Mdk%ﬂ Hepidds, e,

phosphoseri ne, N-acetylserine, N-farnylnethionine, 3-net
5- hydr oxy| yS¥Rs synthesiked iyt .4 Bbass PAPHE syméﬁféioaﬂfcymbﬁ@?@msss’gmapwwnzn the art.

w1 appr eC-kc?Jtﬁd:Ir@ ﬂafethﬁﬂsaa%ﬁ&t)ﬁ'n adle 203t @8 %e obtained from natural sources.
Exemplary fibril compositi'ons_, methods of extraction of fibrils, sequences of fibril

peptide or protein components are provided by many of the references cited in
+ 25  conjunction with the descriptions of the specific fibril components provided'hcr'cin. |

Additionally, other compositions, methods of exu'actmg and determining sequcnces are
known in the art available to persons desiring to make and use such compositions.
Automatic pcpnde synthesizers may be used to make such compositions and are
commercially available from numerous manufacturers, such as Applied Biosystems

30  (Perkin Eliner; Foster City, California), and proéédﬁres for preparing synthetic peptides
are known in the art. Recombinant expression can be in bacteria, such as E. coli, yeast,

insect cells or mal.mma.lian"cclls;- alternatively, proteins can be produced using cell free in
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designed in accordance with this aspect of the invention can be screened
for cross 15 reactivity with the naturally occurring fibril conponents
and/ or prophylactic or therapeutic efficacy in transgenic ani mal nodels as
descri bed bel ow. Such fragnments or analogs nmay be used in therapeutic
conposi tions of the present invention if their imunoreactivity and
ani mal  noderraFForlanen sypems kRRgmIy the qtii Pecedvrestfer reompingattcapressivanTte he
corres pondld@&ngéa@ym&)k@as Wty bPEIhS: ,@m@w M;{ub) c%OﬁFOFrgg
Such peptides, proteins fragments, anal ogs an ot her a genlc
pepti des ARh2phed. %%é%rtz@cmcwewﬁwtmeﬂp@wi% eopmerreaiysopr
reconmbi nan r nown in the
lexAH1E G52 Rlims BERBDLHare L AhuE 1BRUR sqpﬂgiesgg% ‘ﬂehgia

art, or can obt ai ned from natural sources. ril

corrposi tS odsptidee Chmpanyoknce Runmaeald, 6nhf9mia‘,iamﬂ1§0m§é’qméhd?eszmh hebril
peptide or bﬁég&hfbrﬁﬁ’”po”e”ts are provided by many of the references cited
in 25 conjunction with the descriptions of the specific fibril conponents
provi ded her ei nThcmailq ¢&9¥\tamayalSQ)bdr@mpemwémngﬂ(vnbfpemé@hmmetﬂe doat r acti ng

and det er m.piAge n@er s b hnhBE ¢ Ehe%!:tﬁgla%ui f§rsons
desiring to nmaké an use suc osi tions: tOITB.tI C. peptide synthesizers

may be usecfotocamlceAﬁmcdmd@@miuspmscmasmaandA%P groteummmegmw.t thereafysuich abl e from
nuner ous, man f r yst e Per ki n mer; Foster
Gity, d§°| i Taf)?llnl agdbﬁ? emrtg‘%g’ "Fse% yte"?%‘bsa?sfl gansﬁ‘ﬁ’l"ﬁ'g ' 58M 9Tdes are
known in tI?EPPaISMch;Rémmndqsambcewpenesﬁ:rpmphﬂamber tharabautit efficay isuch as E.
coli, yeast r li.an | s; alterpativel y rot ei ns can
be produced™T¥ ? géis‘e‘fs‘ld%?crﬁz’‘E:ecptlm P glg'aAlﬁtpreBt' % AN PhArothe ovvn in the
art. Pr oceqbulyﬁ@uﬁacanrtmmdmhhmmm esspd‘lﬂ&Sfoﬁ’ﬁ (e, @s anlgngsitd peide)or hanbr ook et

al., Mlec n abor or Press, NY 2d ed.
1989) . Cer'?i ésls‘onm%edgp%gls-h ﬁ’a&“ 85? e| gL azlisroemH Aseo"(“g?/rﬁfrf 3'5?‘% °FSHfercial Iy: for.
exanpl el5 sdomnuhagenis agefntsmbcpematcsler Q@rrer progdidsadoidéor fas mafmmnp:p:iuoee saguch as

American 5 Pgﬁ)&ehqoeﬁgqimﬁg%goh%% ino%%? @\?‘ﬁeag‘@ﬂ oq.hn and C‘?I ifornia

Pepti de Resear c Frforni & er apeu agen & al so be -
conposed ofplalqm]g:emt)pol ypeptides that i ncI ude, for exanple, the active
peptide fibril é} ﬁ%'uﬁﬂ i For
exanpl e, Ap peptl can euopr esen%m(}g h%bgic%’ élg%jpro ?ﬁ%‘?@aﬁg%gmnt

t her eof , swedientdl 121/5? Yifye o bapgga Mmgwém imrhrnogdniqiompositiont Wenusieicaacidi nus: of AD
and congy NYUESdt2 tﬁé‘iﬁmﬁﬁg%é?ﬁc pcﬁ%% is mrﬂ% meaogchaﬁéor@?ﬂm@@o d qfped for

prophyl actic or "t herapeu ficacy ani nal nodel's as descri bed bel ow.
The AR peptora@tenangpwa“wq Rﬁélencraagh%mormma% mékch aypanperdbatthde can be -

adni ni st er ggmuRogasie Peitill fkxbREsBA 4sia seretedSrofhh GV b Ristdn PRAGA HR aPr TN
outer surface protein of a virus or a transmembrane protein of a bacteria so that the
peptide is displayed. Viruses or bacteria used in such methods should be nonpathogcnic
©. 25 orattenuated. Suitable viruses include adenovirus, HSV, Venezuelan equine cnc'_cphalitis '
virus and other alpha viruses, vesicular stomatitis virus, and other rhabdo vinis&s, B
vaccinia and fowl pox. Suitable bacteria include Salmonella and Shigella. Fusion of an
_ immunogenic peptide to HBsAg of HBV is particularly suitable. Therapeutic agents also

include peptides and other compounds that do not necessarily have a signiﬁcaht amino

30 ﬁcid scciucncc similarity with AP but nevertheless serve as mimetics of AR 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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di ssociated form Therapeutic agents may al so include nmultinmers of

mononeri ¢ 15 i mmunogeni.c agents or conjugates or carrier proteins, and/or,
as nentioned above, may be added to other fibril conponents, in order to
provi de a broader range of anti-amyloid plaque activity. In a further

vari ation, an i mrunogeni c peptide, such as a fragnent of AD, can be

present ed Ryitibdies ELSE B otier BAGHLRIbbehicFep ik barCfisodR ubdMgpapeRig conposition. A
nucl eiic acid_ 20 encodi ng the inmunogenic peptide is incorporated into a.
genone or ApHRGiFE mIpictieniEen3ad s ARt imAIURS TegyoRsedn il (top Estehidalnucl ei ¢ aci d

IS i ncor pouakesbibdy (RHE . BIIRVEE Btk FubGaliTEURORM GHRABL.481) S expressed
as a secreted protein or as a fusion protein wth an out'er surface protein

of a virus 4genta otherthanmidheaptides shrudd iafypean immingts resposes aghiast onher  peptide i s
di spl ayed. i i h_met hods .shou be nonpat hogeni c
25 or att erxl%gé% %ﬁsépégﬂ;cxtrgcﬁﬁ%%ﬁ %/Altsfouﬁéiggsfégc%f’ %3’3-552?\@8% ?t}?’]aﬁé@']) Venezuel an

equi ne enc&pdierkbly,isgch agemsiimdin dn otrherogeripteaponse th ésspeai B<illg diredtedsd omat i ti s
virus, and_g rhabdo viruses, .vaccginia and fow. pox. Suitable bacteria
i ncl ude Salor&%%ﬁsascﬁan%mt{éc’eﬁﬁ%{?g ‘Iii‘ﬁcﬁegr‘lo% eré?‘?mﬁ“fﬁ?ﬁﬁ‘@geni c peptide to HBsAg
of HBV is partiRaidamlliprasies dfpbptizies diveiiea pehiidutdsage lkSbedcfenedifeic| ude pepti des
and ot her CRERQUN orrEbri]%ong .rrla%t ne ess(gdri I A have a signi fi cacllnt am no 30
aci d sequence  Sihi TORRRPTR 1R IR TP G PRI S RIPBPRNIS bt i cs of AD
and i nddce can besiynthésived immtapeyrsepiashiva. Skdrcoepamdl RicluadnyolpRplidesles and
proteins f 1 - | .Sheets can he screened fqr suitability.
Anti -idi ot gégﬂrﬁ‘gﬁgf)‘%ﬁ%@gg%?‘ﬁ%ﬁ P“ﬁé%é’é?bﬁ&P%“aHPf%@ﬁf}@?' ¥R or ot her
anyl oi dogepiomapegmpdesdscateralyss composdsl beBudinzepints, olighmesintN-bodi-es mim c the

antigen an e I ) 0 to it (s Essent.ial | munol ogy
(Roit ed., gléblggtgﬁe\?\gfylgm%:}]ngnatﬁ%gfg bRy 136 °i°§‘h‘!§‘f‘a‘i%éal?§bﬁ‘?so°?h§th ed.), p. 181).
Agent s ot hépmpdyads ARbpepstugted by MshedehemtetiakbrinmERig enttod despizdse  agai nst
one or 1§ ngy a.xt,WbW/f’fﬁ@ﬁ,rﬁgﬁrxﬁﬁ,gw53%6951,%quﬁt&gvc§§t&V®O(e' 9., 1-10,

, such agents In

1-7, 1-3, and Q Prefera . uce an rhmunogeni ¢ response
that is sp@tP835delhagmagppeine WO 3550% ard Sririppth B4R 9T MR (rach afiwHichus bei ng

directed t %C%Bﬁfedsgm%s fRh1 M%OSCBQW!HBQH%I‘J&#%S%C &ﬁglalle&j% or ot her
conmpounds can gl so be,screened for,, suitability. Combinatorial” |ibraries.
can be pro8 g“?‘é’f mﬁ‘ﬁﬁ%‘ S?"pé‘é’" GeViEoMibUAES8Ehat 10 can be synthesized in
a st ep- by- st ep Catbihastial Girartes aRIRAHREGpIUAES 46 Rt} YR@RLd fesuiabiga-t urn -
L GR ROMERSEARhA e RROSRIEL LR IRLRRE, bragiaglond .
ol i gomer i cspiécifis frAf driotielangiyiGogeais panide OdukY RCAT TR R efampld i@ conbi nat or i al
libraries (s)c]:crcctn? San be performed with any polyclonal sera or monoclonal antibody to AP or any .
other amyloidogenic peptide of interest. Comﬁounds identified by such screens are then
further analyzed for capacity to induce antibodies or reactive lymphocytes to AP or othcr '
25 amyloidogenic peptide. For example, multiplé dilutions of sera can be tested on .
microtiter pl_ateé that have been prcéoated with fibril peptide, and a standard ELISA can -
be performed to test for reactive antibodies to Ap. Compoundé can then be tested for
prophylactic and therapeutic efficacy in transgenic animals predisposed to an
amyloidogenic disease, as described in the Ex'amples. Such animals include, for example,
30 mice bearing a 717 mutation of APP described by Games et al., supra, and mice bearing a
670/671 Swedish mutation of APP such as described by MbConlogue etal., US 5,612,486
and Hsiao et al., Science 274, 99 (1996); Staufenbiel et al., Proc. Natl. Acad. Sci. USA
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conpounds can be constructed by the encoded synthetic libraries (ESL)

met hod described 15 in Affymax, WO 95/12608, Affymax, WO 93/06121, Col unbia
University, WO 94/08051, Pharmacopeia, CVO 95/35503 and Scripps, WO

95/ 30642 (each of which is incorporated by reference for all purposes).

~Peptide libraries can al so be generated b phage displ ay nethods. See,
e.g., Devl i 13387-432928953); Stseierriaret ¢tal- fP%Mﬂi@@da?ﬁdUﬁ% 1¥8fpounds are
initially sepeenesh mirctatict AbNekby 10.390-) ty to
bind to anti b%gclnes)or myrrf): ocyt es (B or 5)62&@{\”1 to e§°¥'§%‘¥e‘%g”? or AR or -
ot-her anyl crebResad en ?ibiitppt#eéalggl@hi Sa@ RHERneftoe! Al angddgs of Afiatd lahger scr eens
can be pe_rf y l.onal sera or nonocl onal antibody to AR or
any ot her F {l%’ig %?\ degg'%t%égabov]g i nterest. Conpounds identified by such
screens jare theh fL(Dthd:remaqanEbmpmdnt[sor capaci ty to i nduce anti bodi es or
reactive | ynphogytes I _oth 0 e For - exanpl e,
mi tiple diluti g%s pB?Elgtégg‘ EW‘B’QE’lg’éérgsan%‘ﬁSé %gé (?ﬂfdgf"e‘ P’gtp@g“et hat have
been pr ecowbmdommts barf aldorticleffoetivt unt&q:veaumi &tasdlﬁgml-aedhcﬁb Ipf:‘a&uaﬁﬁbsniaﬁ ifper f or med
to test for d&’ ecsargu:bodl e I%e Conpounds can tt]en be tested for
pr ophyl act i c Yand T herapeu é'y THRQT aRBYERE &1 A e oY sposed to
an anyl oi dotdibrits Odﬁsmafseuanas 1rdbe;p:laqubedmhmhctdaeca&bamhﬁSnenSmharani mal s
i ncl udey, fqg: e AT =N A ion of APP descri bed by
Gares ol? aitbiofitARRes ol ol 68y 28 Rl Bl e B P ot o of AP
such as de%mmﬂé@&Sbw!%l@@TIugguehmpcaic targt.tls 5,612, 486 and Hsi ao et al.

Sci ence 274, 99, Pro Sci USA 30
94, 13287-13292 ?‘]fg% )”f‘: i ﬁPpAV oEine Besens BlypS ‘°“B’a§)%‘%m{|%§}’fi’“dﬁﬁad Sci .

USA 94, 1328 mmugaeporst 9Opecifigplagissbinpaienta bre usdfeliin gratib or ﬁ@@atﬁa@S (1997)).
The same sca&&g?eag,&gof%pro@m@eas&a%ﬂ%ceﬁ%ﬁ rogﬂe%ab %omtoﬁfafdcgl e39gALS such as
fragments of AR anal 6gs of AR and peptides inc I Ng REBY descri bed
above. B b amgokkslages &'ija@atesbwstsﬁém éndlu@nqns)f apisreusicaespenst bgainsi amprafiol ogi cal
responses dids@mbiechicd! aléHelds in @MbtARlich RhATHAn SAMORS S SABdtao be

“effective in preventing, retarding or reducing pladue dep Sition in
anyl oi d di 2&kshihe fibgl mmpeRaatfetrritedpRgveans 2eains ANy S stensan-Bilf i bri I's or

associ at ed fomiidgltofnpbriehts SesFibdd Hefdw, prbGidEPaiadditibrial At IGdHESmend t h the
caveat that conponents that ﬁre 10 ,Ubl wtgiﬁs t hr.oughout the body, or

rel ativel y "HRIRTs PEEF°¢ Witk 8 PPt BV pformipgpart el the pEFTY | es's

sui t-abl2® f guventipa aa@a:sh.erxmpmuizmbntrqﬁgefsmseﬁ bn buth blagicedofipneatsf44r t her

di scovery %]:‘.sctﬂbe% esent i nvention that agents that induce  an imune

response to sbeci c pl ague conponents are useful in treating or preventing
By way of example, synuclein is a protein that is structuraily similar to

apolipoproteins but is found in neuronal cytosol, particularly in the vicinity of presynaptn:
terminals. There are at least three forms of the protein, termed a, B and ¥ synuclein. ..

25 Reccntly, it has been shown that « and B synuclein are involved in nucleation of amyloid
deposits in certain amyloxd diseases, particularly Alzheimer’s disease. (Clayton, D.F,, et
al., TINS 21(6): 249-255, 1998). More spccxﬁcally, a fragment of the NAC domain ofa
and B synuclein (residues 61-95) has been isolated from amyloid plaques in Alzheimer’s

| patients; in fact this fragment comprises about 10% of the plaque that reméins insoluble

‘30 after solublhzatxon with sodium dodecy! sulfate (SDS). (George, J.M., et al. Neurosci.

Ncws 1: 12- 17 1995). ~ Further, both the full leng‘rh a synuclein and the NAC fragmcnt
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progression of anyloid diseases. This section provi des background on
several exenplary 15 anyloid plague-associ ated nol ecul es. I nduction of an

i mmune response agai nst any of these nolecules, alone or in conbination

wi th i mmunogeni ¢ therapeutic conpositions against the fibril conponents
descri bed. abov ai nst, any of the other n arm ng conponents
descri bed thFTS% abertlﬁ’?ﬂ’ggmgﬁc’ é‘%@?‘?iecﬁ?ﬁﬁg%ﬁgﬁon 2913513’%4?383{%% regi men, in
accor dance M&cﬂﬁbléh@lﬁﬂ%ﬁﬂ& @mayam],gupnz) Al so form ng part of the present 20

invention are passive i mmuni zation regjinmens hased on such ue
conponents, as Afdiiops! sgPaTERts pyfoct %&ywlm PEAPIsdncluds Aops %’F& is a protein

that is strisgdpdhchts FoSéxainbRl p&rucmﬂ@bermm-@érmmglymarnmsgw@w@e lafgeneur onal
cytosol, particularly inthe vicinity of presynaptic_ .termnals. There are

at | eastSt hb@@@uf%\%f#ﬁp@feoebr@anﬁ#@taéfw%mrﬁéhm& imagamylgid ghasePlin. .. 25
Recently, ik Ha8.R68R.SR00BENEES Adapderdid aﬁmwakéuﬂclém@g dnfiAlp vaﬁgesl n-

nucl eat i on of anmyloid deposits in certain anmyloid diseasées, particularly
‘Al zhei mer ' sasgficitedsath diabetgs t These ompoundg havedieen shgwig ezll@quﬁﬁh@L 255, 1998).

More specif 0 o o ucl e| n
(residues 6%@% thgthfg{e%%%l gtg?aaé}f:r om aﬂ%@hghagfs cr@&ﬁrll&%l %l mer's
patients; ishowattpattivipstefin higdwato 4fbridites! ammm@%cerﬁs sreafigliaque t hat
e iy 1Sl bl S0 281 bl KRGO YRR gl e
“the fuII Iem@tlmdalaswgtva@pmmanmvm breaghsrmt to egnactfbriblyfmitiave been
reported t%&%%ﬁhﬁfé fsathpsethgg t"l'h%negﬂfmcﬁ)mgr[ﬂ b cBaRLEHEd W8 T nsol uble

anyloid in vitro. tion hponents assoclated with

amyl oi d pl a'hm@gleﬂﬁﬁlﬂmj@ wb’ﬁﬂbelpmvaegcnwhmetm@ucwag@x%#ﬁlselfattp’er| ecan and -

per | ecan- degiN&aft o8 ¥aRRRBlyRAS i GRS B HekiE gﬁcoséniﬁ@%l?{ahﬁmédﬂeiv@ e
pr ot eogl cans that are present in -contai ning anyloid pl aques of

Al zhei nbt ' sfoan anadditions] gmbpdiment cRtye ATFEFTS Y ERtion C1HFRPF & PURBYX 8T SELOIATYdi ng

anylin pl age@nent S50Micadst sWhidbichuRD AL Q81 ad HReRrise HRRPAMS chidpmiibeen shown
to enhance AD fibril formatjon,. Both_the core protejn and

gl ycosani ndGP{HRE SEREPAEc s ‘ﬁ&%gﬁﬁkﬂ’é\féh%@ﬁmgﬁmn?d“ Hhafti ci pate in

binding to AR Additional glycosam nogl ycans specifically, 10 dermatan
sul fate, chondroitjn;4- gs;in%a} e, aq/g ento oI ysul fate, are conmmonly
found in anyloid ipl‘&ﬁﬁ’ a2 i ggmﬂﬁ) 8 have al so. been shown to
enhance2di br i | f orfhetapertic agdpesdf themnventidnatie isdlsle ihmsnd rsdgentpsathest y. - Thi s
enhancenent gl Cs él o =To (Ve h gcwa dde-sul fated.
| mmunogeni czmttl 0edrséasioeu igec‘? ﬁaga%é’ﬁ {lotr ’fc %§?r%ﬁ§ '
gl ycosanm nogiguearfiich amiobmgh qay b¢ inencsjvadior p@lquat@szamvn biglimg amsxﬁt:ﬂtleems el ves,
that are consonant with the type of amylmd disease to be ta.rgetcd ‘Therapeutic
compositions and treatment regimens may include a antxbodxes directed to a single
.. 25  binding domain or epitope on a particular fibril or non-fibril component of a plaque or
may include antibodies directed to two or more epitopes on the same component or’
antibodies directed to epitopes on multiple components of the plaque.
For example, in experiments carried out in support of the present invention,
8% to 10% month old PDAPP mice were given intraperitoneal (i.p.) injections of
30 = polyclopal anti-AB42 or monocional anti-Ap antibodies prepared against specific epitopes
of AB peptide, or saline, as detailed in Example XI herein. In these experiments, -

circulating antibody concentrations were monitored, and booster injections were given as .
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15 forman additional enbodi ment of the present invention, either as a ‘
primary or secondary treatnent. Production of such nolecules, as well as
appropriate therapeutic conpositions containing such nolecules, is within

the skill of the ordinary practitioner in the art. 2. Agents I|nducing

Passi ve | mmune Response 20 Therapeutic agents of the invention also include
i mune r ead¥fted to BgRRINACeRlAtng 9Py copqearatisn atgreater shany 190 o fi bri |

pepti des Orre@hied tne 9FERFR eMin &f wRBY P btlivol) AGURRe, AR hediags can be .
nonocl onal or polyclonal, and have binding specificities that are
consonant Wl waeohsgyed, semperd to Fentigl. deths eorter, Hipporampye rrdicerePHbmapeut i ¢
COMPOSI | ON,iAALidut SAAERY-tf-G0H FRASHPRY: LALLYAS, pPfl RS gt ed Lo a
single 25 binding domain or epitope on a particular fibri or non-fibril
cormponert  dfithpobiclpgelantiendies fpiypese siligtle ant i bodi es directed to two or nore
epi topes on t he SRR COIRRANE ALl o@mguggoﬁiao%cqweﬁﬁ&?g LficBRl & ORgS on

mul ti pl e conponents of the plaque. For anple,. I'n engl’l ments carried out
in support 372y (FrampleeSidnvas wped et tpsd plearirg PAan antivedyagpipstiatiraginent PDAPP i ce wer e
given intr [ Ias RrAl 19U . I ﬁg@'.-AP42 or
nonocl onal asgﬁ{c?é%%% i(obaégi‘%:s' Sg?g&%}rlg %égiaﬁh%g’t‘ Fbggb%agia?lp g’kd pI %)pes . of AD
pepti de, orassiaiedaroteiy Arangipodydo N Chxasrpphtectsd withez briin tisfug siths e experi ment s,
ci roul alg nGomabinBAAYIRAERE &adiGORiVENS. ARB:ALAC: 200 DeOger [ Nj ections
were given as 32 i . heeded to maintain a_circulating antibody

concent r at i3Rscgrentmanitosng shesd 3 megkod ragpetion inthp Benber and size of plaguet i ¢ ant i gen
to which th@di@lﬁbémriﬂ@&ti{;ﬁwmc%gmtyi ons in total A43 levels were
observed, conpared_to control, in the cortex, hippocanpus and cerebel | um
brain regions of . aHPPHkEYAT 84t wRaATtchat 2pylgi@daaue adiesercrte Wik e exhibited |
in mce trediRtners diedsh afithet h@PRld didehded OMIL8 Srehily tiRfSMesbydi €s. I n further
experinments carried out in 'support of the invention, a predictive ex Vvivo
assay (PxaffRRusgpian fampregrseys fiscted apunst FRgPesol 48 P&Pﬂ‘ﬁ‘lﬁ’éwﬂa@bﬂ nst a
fragment OfNAGiausdnesfynRic] WaRh bR effsctVifo reSB B BIdD IS 1IREERisShown to be
an anyl oi dfﬁ‘_lﬁlaque- asg ci at ed &rﬁot ein._ An antjbody to C was contacted
with.a braiffrtier edgetog ﬂ‘ai%‘"‘fe" Ht%fiaﬂ‘i“??&‘eéFFfl‘Eﬁ‘tF%Wéaﬂ’é@“’aﬂ%“%icrogliaI
cel I s. Rablrsdtibsdiesithat bad spesifidalBRo the@gitefadd formbIMTRRIART biBRS fo@d Ng showed a

mar ked reduction jin the nu r and si.ze of plaques _indicative of clearing
activity ofd‘ﬁs?féat%{fr{gﬁﬁraf(‘f‘taggg%“%‘éé@ ‘Bﬁ‘ﬁ?mgim? %""zﬂ‘iiea"r #Pmdnat amyl oi:d”

pl aque J0oadpaifivally @tleisbdidied fBira ithswe binding toReserapaed eirieOtRAY| 0i d di seases
can be gr e%ﬁi%ledefn%o%cg %1%9 tobt}/oth aggregated and dissociated forms. Some such anttbodies

bind to a naturally occurring short form of A (i.e., AB39, 40 or 41) without binding ‘to a
naturally occurring long form of AB (i.e., AB42 and AB43). Some antibodies bindtoa -
- long form without binding to a short form. Some antibodies bind to AB without bin&ing
*25 to full-length amyloid precursor protein. Some antibodies bind to AB with a bind.ing
affinity greater than or equal to about 10°, 107, 10%, 10°, or 10'° M. '
Poiycl'onal sera typically contain mixed populations of antibodies binding to

several epitopes along the length of AB. Monoclonal antibodies bind to a specific epitope

within Ap that can be a conformational or noncoriformational epitope. Soﬁte’ monoclonal
30 antibodies bind to an epitope within residues 1-28 of AP (with the first N terminal residue

| of natural AS desighatt::d 1. Other monoclonal antibodies bind to an epitope with
residues 1-10 of A[3.. There are also monoclonal antibpdies that bind to an epitope with |
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15 admi ni stration of imune reagents directed against epitopes of AD
pepti de or against the NAC fragnent of synuclein,whieh are effective to
reduce anyloid plaque load. It is further understood that a wi de variety
of anti bodi es can be used in such conpositions. Antibodies that bind
specifically to the aggregated formof AD w thout binding to the

di ssoci at edrefidieml dbof 48i Oist mofiggionglswtibadics hind traneptto@withassidueel-a0t i bodi es

that bind 2 ificall 0.th i.ssoci at.ed for.m wi thoyt binding to the
" aggr egat ed (}o“?”%%&':r%%“ oc%nual} f‘né%i’(gcsgbﬁ?qst%ﬂifpé@p% f“BmB(S"f’ﬁs ]agg#] @gé?q‘ed and

di ssoci at edisf 03-08.2530"B-Z20) 3angri1blasibxe§§. Brop1dcBe hdNdapedic e¥i@Grds i ng
short form of, Ac{{ §:i . L., 339, 40 or 41) without binding to a 'naturally
occurring |BHBPHTSEA Bt testad ysina dhe trapsagmic animalapods] prossd s daseribedidittss bind to a
| ong forsm vixzhgues. binding to a short form Sone antibodies bind to AD
w t hout binding 25 to full-Iength anyloid precursor protein. Some = .-
ant i bodi es bi nd t JMARBFHERHY-T95 e feagjunas Pravides erejp.cngcBitionersaan desisaqual to

about 106, ptéHuce 4 tesd itibodies dh#3d:ed MVbRDrsEIn® BpepBis Bhdriepined! Jr¥neont ai n mi xed
popul ati ons oi.cin.ti bodi éz B_i]n%i%g; to _several epitapes, along the | ength of

AR Monocl GG AEESoueRas i disesss dessiRed it ectinyt kgt Usifg eomaesiionst hat can be
a conf or matdegfiabd itein) @OEEll A Mtibeatds kst @RrlaARRiId RpendRNOCI onal 30

anti bodjes bind to an epitope within residues 1-28 of AD (with the first N

term nao residue of natural A(3 designated 1). O her nonoclonal antibodies
bind to an epitope vt GenefabShaatsgisdes bOImhurdglobfitce are al so nonocl onal
anti bodi es that bi ndrhtg, an egi(g,o e Wth.33 residues 1-16 of A O her

€ o] rfg'g

‘monocl onal ant i bodi es BN TR RAPHT FEOmRGSS2 WIFRT off AF 3. Sone
nonocl onal sainitholicke strianerds tonpasedef voipentisal tphirsof polypéptiacitdims, kadh, 5- 10, 10-
15, 15-20, 1020 . 20 ~Qr 10-25 of, AR. Prop § tiG_and

t her apeut i S%ZP?Q‘&C%%”% %gfqn '(étﬁq[uf gsglg?agsa"dg%lﬁ &Y ecgfl@éabﬁgtiﬁ' Oiﬁé;‘t nsgeni c

ani mal fodaminrtewsuhl pertoniefSacl dheid incudtdwevibialblx sagjohe$ abdvbroe tgervarral |y, from

t he teachi e LAY L her.ej | 4 LLioners can design, rodyce and test
ant i bodi es i?ec{ﬁghg‘?sgn_ ; |B5J|r|25pﬁlr%£)b?§°ﬁ%m P rﬁé"ﬁ“ﬁ‘ﬁ%‘sﬁ%‘%&ﬁﬂ%ﬁ“g ic of other
amyl oi d di Perisssf cashelipingsfindsa caistrnbrsgion pirganily krepbosihleSeroffeoor findies.ei n, usi ng

composi tions _descr ilgdcifisaiibiasdBed Blelud Ral bl RAYLL S1a0A ther anyloid
conponents. 10_a. Gen%?;l (.Sthar acteristics %@ Im*runogl%%) Ilh%g;alr e basic

anti body stePEREqH28 B2t v dlphandelia arePLlongsnd defing theantibads isefype asubuii t s, Each’
tetrameo i $gGagMPRAIL0fanll YEE, rdgetiveadnl wivgh lighthd RAby 8RR HevaaL NS, each
E%:a‘; _ h.al'.xlengnci) Qoer}lst;.rltlr hotn's"argz?bqge%tbyzaS"J'fkrEgt))n c?'fna(got?tqgo: 'rrxlgl%\%i'nocagi%;,r\ld .at‘}txjaUt 20- 70
heavy chain also including 2 D" region of about 10 more amino acids. (See generall.y,
Fundamental Immunology (Paul, W., ed., 2nd ed. Raven Press, N.Y., 1989), Ch.7
(incorporated by reference in ité entirety for all purposes). |
.25 : The va_riablc regions'of each light/heavy chain pair form the antibody
binding site. .Thus, an intact antibody has two binding sites. Except in bifunctional or
bispecific antibodies, the two binding sites are the same. The chains all exhibit the same |
general structure of relatively conserved framework regions (FR) joined by three
_ hypervariable regions, also called complementarity determining regions or CbRs. The
30 CDRs from the two chains of each pair are aligned by fhe framework regions, enabling
binding to a specific epitope. From N-terminal to C-terminal, both light and heavy chains
comprise the domains FR1, CDR1, FR2, CDR2, FR3, CDR3 and FR4. The assignment

of amino acids to each domain is in accordance with the definitions of Kabat, Sequences
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15 amino-term nal portion of each chain includes a variable region of about
100 to 110 or nore am.no acids primarily responsible for antigen

recoghi tion. The carboxy-terminal portion of each chain defines a constant
region primarily responsi ble for effector function. Light chains are

classified e appa .or ains are C|aSSIerd as
ganma, mu, 4Ip tle"u ‘(’i’rff"f" aggﬁg'caéﬁgfrﬁégﬁatlglﬁ%%ﬁtﬁé’f firdthaRethesta iy 1980t ype as
20 1gG | gmndu@N) drgRothfc Ledk, J. has.pmalt 196ed08-9 1 W I9B7 Chéigilier ANFaeavy chai ns,

t he vari abl regions are joined by a "J" region of about 12 or
nor e am no g40|a§39 ggﬁpﬁﬁt he heavy chain also including a "D' region of

about 10 nore armi Rodactiod®f NoSeemgesaibadiky/ , Fundarrensal | munol ogy (Paul,
W, ed.,.2nd ed Rav n.Pre ) (i ncorporated by -
reference in its %ﬁﬁog?célf’ﬂ} E’B’P hé?“lmﬁ“ﬂ??fg’é‘ég")“g&% °rh gAY BificaPigegi ons of

each | i ght /fastvet ratfrah bBe g@bmplished byt fbeeﬁm;ﬂd;mmuhh%ﬂhbaﬂmsm&aﬁmé an
Except in bifunctional

intact anti bod has ilwoﬁﬂ d%g%rll tes
bi spcci fi c G Tf&HF‘éC &re hEATPGNENLT: o4 lofieer Rob@ertidaeomprisins¥bai ns al |
exhi bit t heorsa Bmu@@aes fhgnsehi Mﬂvﬁ’r‘ﬁn@fdﬁtg&@-%tfﬁg&& tgg.f?m{bx&')ﬂ(oﬁ acgfvmr K

regions (FR) joined by three pervari abl e regi ons SO ca
conpl ement &5 UERdt 8F5E-Hi Rgloredi AgfjbodioRa! Labmrsip Mapie (ESHRNY he t wo

chains of em8k) (RBbrporale® btdrGRRE R X1 ks afﬁ\é@%dxﬁ% %@Hl g binding
to a speci i S F’raom I\I—termg'h?osto) C—tern% nal %gﬂﬁ e Hand heavy

fi i tope. [
chai ns n%i’?% ""“ﬁrﬁlg”'éfﬁ?*rﬂ’ﬁ?“ﬁﬁfy"ﬂem byHpEPmbEBREEXPRERYIRN. dheFR4. The
assi gnrrent im@funédth B&n muﬁma@c@awaodwelcsmblexa%wad&ﬁ{eﬁ Mlelnhad he
definitions, of. bl%ﬂ%)g %eggérc 34 of Pr ot ei ns. of | nmunol ogl caI | nt er est
(National 1958 PELRLY- » fie ipgpnesgn b pimigisisred vihan 249t or  Chot hi a &
Lesk, J. MSeverBitgles oﬂﬂﬁxv&ﬁl:axﬂic&ec{ék%%hbeml@nﬁﬂct@#reundNaaH bt

342: 878:-88 Anti bodies 5 Th duct
TR R S kR B B R R PR 5 Sl et en

rat, can beRahbicomphinstpigh doytypitaily usedaomrhaking poleltndl Mgbddie. Bidel Wi th a

pl ague co th f| bri. onents._ A | onger

pol ypept | de@égo ngﬁxfe.éﬁ&%%% monoc9 a? ant% L?cﬁ %ﬁﬁ‘ff“‘&ﬁd fg{(sgcc&ﬁc |
ant i -i di ot yhdéngee the rouiregen. oolawndb't mm.)dn;leiane ﬁﬁhtracrcmﬂﬁwbi’memgsﬁl See e.g.,

Harl ow & L &Sy P NY, 10 1988

(i ncor por atasg% foﬁ%& égsjécnce Jﬁ%e F%rae&u 18’ "ég’)“a% gﬁﬁ' qdﬁﬁifﬁ’gﬁ’&?ﬁ tan be
obt ai netf fsmmuag qaa beircadmplisheddey, dctyympepblmlmgwwdmbocsr ton cdli¢ctior@dbi nant
expressi on. S n.can ni_s d fu ed or
ot her wi se cdS% dexgm%léyfaﬁ@% nc{pégrﬁlg'go érlnn,wgghgq SE 388 b“éll% Optional |y,
t he |mrunogethdnnBibémadmmlaﬁesceaowadmlarbyémqswmm or ELISA. The smallest

fragment to show specific binding to the anubody defines the epitope of the antibody. -

Q

Alternatively, epitope spcc1ﬁ_cxty can be determined by a competition assay is which a test
25  and reference antibody compete for binding to the component. If the test and reference
antibodies compctc then they bind to the same epitope or epitopes sufficiently proxlmal
. that binding of one antibody interferes with binding of the other.
c. Chimeric and Humanized Antibodies
Chimeric and humanized annbodles have the same or similar binding specxﬁcxty
30  and affinity as a mouse or other nonhuman antibody that prowdu the starting material for
construction of a chimeric or humanized antibody. Chimeric antibodies are antibodies

whose light and heavy chain genes have been constructed, typically by genetic
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Several types of adjuvant can be used asdescri bed bel ow. Conplete Freund' s
adj uvant 15 foll owed by inconplete adjuvant is preferred for inmunization
of | aboratory animals. Rabbits or guinea pigs are typically used for

maki ng pol yclonal antibodies. Mce are typically used for making

nmonocl onal antj bodi es. Antibodies are screened for specific binding to the
i munogen. (ﬁfiﬁ‘?ﬁﬁ‘éﬂlfp"m EHRyeslabwis setesegmenth belongiede didiekeftopecisnHomg to a
speci fic regkanplofthd i6ab a R peptide as
i mmunogen, ZOQ?():r eeni ng 1@&3%%3585% |§%r%)¥£§amé%tegrz’r%ﬁm‘rfﬁnapm§f"?‘iﬁ"f‘?g of an _
anti body t o P§i%igRd te Bep@rropytant ({3 seqments, sueh anteS lahd BG4AR tppdl cideennd -

det er m ni ng MMda ﬂﬁ&seat}i Rd t di ng  can be
assessed, for exg:TB yQ Vgg&g{r}hﬁﬁﬁh?qg{rhgg&}%ﬂn&?ﬁéﬁsﬁaf"l“élg?mmfar agnent to
show spedi f iU 3 ‘Pﬁj’aﬂléﬂlcf%of&ﬁ?qt%ddymm@fqmebummuelpndyope of the anti body.
Al ternatively, epitopguSREs y a corrpetl ti-on assay
is-which a test 25 and ref e?gﬁgg&léﬁgﬂvﬁéb@g%%ﬁ ewo e%g to the
conponent . [SEbstaRkallydrom aﬁ@l@éﬂ@oéhﬁemcéﬁnF!@sntpe&nh@m)aﬂepmplhmemimﬁy bind to
the sane epigkeRaniQf rgRint QBGSntRH hat b| ndi ng of one
antibody interfer eér% th bi ndi n%ﬁbﬁla E yuﬁ{b%} @%}ﬁ& 188 R 9905 Fumani zed
Anti bodi es EHEHRIEICUERAS s RueanzEd. Brci Nerdidsed. ifaly &/SH BE16029:0€33 (989) | ar

bi ndi ng l@peGhJWUM’mS@DIWGQ@f?%Q HJ§§’69%5766} 184585 Bfo 9"5*3%?0 'i'&“h%fmi“ ant | body
t hat provid startln? material fof construction o Imeric or
hunani zed a ‘F‘Bb SRR Fpememisdby asfexsneg ia theirtentirottiferall wm;sae) IThght and

heavy chai nc@ﬁﬁﬁﬁrcfl&r\(@) H@Eb@cr@@ﬂ%ﬂs’b@@&s%ﬂtxajﬁy&'eﬁﬁu Bﬁ'om/a. tic 35

engi neeri ng fro i nﬁ’%l obul i n ene segnent s be ongl ng to different
speci es. Pl T &upan Yageh %dmn%%@wﬁ%scfmmt ®m lyones from a nouse
monocl onal amtbblnedsyhmﬁambeork dqi€desteRhiBi B3t 8fdeq ,_Q,Q)e lmg such_ as

lgd an Ig At mer i |sthusa ri roteln
consi sthng GF TqHREe %ﬁgé?ﬁ“fug‘g’ W@M&Phwmdangdﬂ%m@awmdy and
the C or ef hglmclmmwhm’akmegﬁdmxﬁw&ummlﬁﬂédnhﬁ%vedlﬂtéﬁﬁﬁuéﬁ:@oﬁ&li‘f&:@ﬁdl es have.

variabl e reg f wor k [LeSk! tially froma human antlbody
(terned an a{l:xg% {gg&gnfc}"ﬁ%‘: ¥ H“%%F%#?ﬁﬂ%ﬁ‘f‘ﬁﬁa“ BedRseayertR gt r egi ons

subst anti al YPRCHITING bg'ea!mntlbctdudyl; cafibetesesds fequentes bhevelalNman

i munogl obubg e Natl.. Ac Sci. USA

86: 10029- 1003@2’(153%5’(%@3{% W&&ZS% “%@%ﬁ%ﬁ“gﬂg“%“ags 761, . US
5, 585, 089; Vmiablegepipmfrrmeyqek reswlmmsel@gdgoe@sstﬁsgn(nm«hmqnarpasadxeby |
reference i mabliRk bn EDRI oRbYndioh aidldr bRUIRAS grﬁggen e &ARRE AL %‘don( s),

present, are _also substantially or enti rom a fobul i n
The human vEflFensFds bumadsise sxanipaion Pl ‘}ﬂeéhﬁy’éwslﬂq'a‘@mhhmnacxds at

particular locations, or empirical observation of the effects of substitution or mutagenesxs "
of particular amino acids.

25 For example, when an amino acid differs between a murine variable region .
framework residue and a selected human variable region framework residue, the human
framework amino acid should usually be substituted by the equivalent framework amino
acid from the mouse antibody when it is reasonably expected that the amino acid: |

(n noncoval.ently binds antigen directly,

30 (2)  isadjacent to a CDR region, _ _
(3) . otherwise interacts with a CDR region (c.g. is within about 6 A of a
CDR region), or

(4)  participates in the VL-VH interface.
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anti bodi es whose framework sequences exhibit a high degree of sequence
identity with 15 the nmurine vari abl e regi on donains fromwhich the CDRs
were derived. The heavy and 1light chain variable region framework residues
can be derived fromthe sane or different human anti body sequences. The
human anti body sequences can be the sequences of naturally occurring human
anti bodi es or can be QU saEridatss fos sibstituten a5¢ acseniashuman frameworkamiopodi es. . See
Carter et abeids tRR2haRE08r 2 Kch T A ARLAE R pl 0 THEHIMRAE0 variabl e
region framework residues are selected for su sBytutlon based on their
possi bl e i FA"DGERRSEMER YRR ACiss Aami thheqaivaletmopitieriofiibe mensadedogen.

| nvestigat i enibedy érifohh BOSiVAleRt pdsbLUSRES iéﬂ%&nﬁ9ﬁ%+ﬁgxnb'£%§@mt' on of
the characteristics of the am no acids at articular [oCations, or

enpi ri cal off2Eidgtat {opFrbS MY REreIcrepiar Jumen Samestork aminepeidtharateagemelsi s of
parti cul ar ik Bomainifunodnil: €400k TAA. AbREACLG I fers bet veen
a nmurine variable region framework residue and a selecte urman vari abl e
regi on franRiRaniees B¥puReglobtlise uaHaushowrat leaws &S lkequmog ddeatitydo swondnd usual |y be
subst i t ut edyible ReiRGHINEAbRIEqIARTR YRSk UrRgkh sfukflel F OM t he nouse anti body
when it is reasonably expected that the amno acid: (1) noncoval ently binds
antigen directly, 30 (2) is adjacent to a CDR region, (3) otherw se
interacte with a CDRArHGnhaAftolies i S W thin about 6 A of a CDR region), or
(4) participates in the VL-VH interface. 36 Oher candidates for :
substitution are accEpT®tanibediss 2erinrréRersrrarifaddy ayetiety of tehniquese unusual for
a human i MmaweBkoBibl NSethe Hiah RGBSkt 0 5c1ERASS ARGV AGhES, can be

substituted with am no acjds fromthe equival ént position ®f the nouse
donor  ant i BBRPTHS PrUBRATVHR WRbAYF theisemt cniiery sprofiity 88 2 petieularypsingsal  hunman
i nar nunogl odatibddyssuckhd e 0Sthe ARG IRIBSoAN desriBed ih Ethhe XA Audgfept or human
f ramewo anm.no,.aci ds that are unusual for a human | nmuno IoBulin'at'that
posi ti off. . &Pﬂgo%t‘f“h FobesEgEnsh for 2 pARtisAncRitene sPasificitn by neing ?ﬂ?b[mogl obul i ns
usual |'y shoftigadend Faptas e ImeRAlHRAGRILAS Nedebingd &:iﬁodiu@gﬂnst Y @51lBRinGer €9 on
framewor k sequence or consensus of such sequences. 10 d. Hunman Anti bodies
Human ant i B 8%“§§ﬁ§ﬁ§65ﬁdi are provided by a variety of techniques:
descri bed bel ow. Sone (WnMERoaNéthad are sel ected by conpetitive binding
experinments, or othermﬁie, 1o have the sane epitope specificity as a .
parti-cul ar nouse - The basic approach and an exemplary cell fusion partner, SPAZ-4, for . . ... -

20 usein this approach have been described by Oestberg et al., Hybridoma 2:361-367

(1983); Oestberg, U.S. Patent No. 4,634,664; and Engleman et al., US Patent 4,634,666

(each of which is incorporated by reference in its entirety for all purposes). The antibody-

producing cell lines obtained by this method are called triomas, because they are
| ~ descended from three cells—two human and one mouse. - Initially, 2 mouse myeloma linc '
25 is fused with a human B-lymphocyte to obtain a non-anti.body-producing xe'nbgeﬁeic'
o hybrid cell, sich as the SPAZ-4 cell line described by Oesiberg, supra. The xenogeneic
cell is then fused with an immunized human B-lymphocyte to obtain an antibody-
producing trioma cell line. Triomas have been found to produce antibody more stably'
| than ordinary hybridomas made from human celis. - :
30 _ The immunized B-lymﬁbocytcs are obtained from the blood, spleen,
lymph nodes or bone marrow of a human donor. If antibodies against a specific antigen
~ orepitope are desi_red, it is preferable to use that antigen or epitope thereof for

immunization. Immunization can be either in vivo or in vitro. For in vivo immunization,
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anti body, such as one of the nouse nonoclonals described in Exanple Xl .
Human 15 anti bodi es can al so be screened for a particul ar epitope
specificity by using only a fragment of Ali as the i munogen, and/or by
screening anti bodi es against a collection of deletion nutants of AG3. (1)

Trioma Met hodol ogy The basic _approach and an exenplary cell fusion partner,
SPAZ- 4, f orB celipargsmically isplpisd Spmaduenn irmenizsd o affagment Byreckst ber g et

Eng e ;?9'%%*%‘%8%@%%2’%@%%%? g Bl Gy bRy Bl el 1%y 7

ref erence itmApt insembmeétoy!s Borelladre 1splarepﬁsﬁm)e saEEia@aﬁm wheiwitinpteddidci ng ceI | -

|l i nes. obtained. b hod e.ca | ed tr.i ause they are
descended %ro ‘%/eéegmé:tﬁrge < 5H8Y hitrdh H’é‘%ﬁé%l pﬁ?f"fyteélaf °, a nouse
nmyel oma 3l i rtypxaaﬁy expofadseahtiger for aphwmmm Hyymﬂnmmﬁma stich 2 RPRII164D (see

non- anti bo rodgm Q)%b qnog]g gl 01%}2” d , such as the SPAZ-4 cell

| i ne descri 5(5“’5‘@7’@5 o m’?ﬂﬁ ﬁelc cell is then fused with
an i mmuni zed human B- I’yﬂepimm;ﬂzexi B-Oymyhbayitss apnfusedtto baehbgexﬁrcthglbmidag trioma
cell Iline. Tr|o Ve enfoudt rodu a bod t han
ordi nary hyBi gprréémnﬁ eeli)i rom na 28 xgmp ”ﬁifé rﬂ%‘ﬁtg? (E?qqflrrphocyt es
are obt al n@dly&ﬁlﬂmetdlwotﬂfwIOQM@@natabélyﬁphegﬂad&fdmabdﬁOMOHi&fI’('Q:Wlé of a human
donor. tib ai-nst a eci,fic an ope .are desired, it
i s pref er a%Fe Se?aggéudgée atfusg’ﬁ’tmlx%l% g PpERss ed‘ de“?’%% ? ttr" be F AR zati on.

| nruni zat i dwbridafe. AT phaH).i @onwlsmtmg amu’ooducst haymgﬁbafreqmredbmcbmg muni zat i on,

37 B cells F}’B’:fa%k yed'b%%%s@%ﬁ%{hc oma%u n%x@dx qlxt\g’tg l:bm# L or aan

fragment th reo e contalning A nen
anti -i di ot ¥ @ adnagméothgreod Ervmanpiobdaihg hutxmnéd:dbodxlcnhmmehermd‘edds B cells

i sol at b t d
are 1 solat &f.. Hc%%cﬁ)ﬁg@bmg 6 $AQio! ?ecHruElﬁ alny%) 48 vir %y ST nistered

ant i body therap I'n VvItro i ni zation ocytes ar typical ly
exposed5t o neediumg dhe friomaaeld Endsotitamid e fidn tayd fdrtheaabitizgliodbigliidhoras RPM - 1640
(see Engl ent g) suppl emented with 10% hurman pl asnma. The i nmmuni zed

B-1 ynphocyteS are Tused to a xenogeneic hybrid cell such as SPAZ-4 by well
known. net hods. For exaﬂmogghmheawbksxcmléystalﬂaﬂ:eﬂdvmmlproﬁﬁc-ﬁﬁ%odm)l yet hyl ene

glycol of NWIORERERY, E@Esﬁ&ﬂ%el%ggﬁ E%dgyclt)fﬁﬁ%%&?@g&y rélaés%’o gn Cells 10

are separated fromthe fusion mxture a pr opagat ra selective for
t he desi r dkf megpiniopse ppmgre expapsFion ey, andrang dheeretterintaistapdsoti es havi ng

the requi r eghniyaneh, Bgcterfap@r%s_dt @eutlmcsaaéoidﬂ%n& brletnBk Wil BR*AY] APart he trioma
culture rredl umfor the ability to b| nd

(2) Transgenic Non-human Mammals
_ Human antibodies against AP can also be produced from non-human
* transgenic mammals having transgenes encoding at least a segment of the human
25 immﬁnbglobulin locus. Usually, the eridogcnous immunoglobulin locus of such
transgenic mammals is-ﬁxﬁctionally inactivated. Preferably, the segment of the human
immunoglobulin locus includes unrearranged sequences of heavy and light chain -
Cdmponents.- Both inactivation of endogenous 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
résulting from this process are capable of functionally rearranging the immunoglobulin

component szquences, and expressing a repertoire of antibodies of various isotypes
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AP or a fragnment thereof. Triomas.produci ng human anti bodi es havi ng the
desired specificity are subcloned by the limting dilution technique and
grown in vitro. in culture 15 medium The trioma cell |ines obtained are
then tested for the ability to bind All or a fragnent thereof. Although
triomas are genetically stable they do not produce antibodies at very high
| evel s. Expfeedsddy hnmppinmensalobdin sgeesewiteatt bypresiinmeuvigeants body genes from
the triOM joithgheRRBullgcii %@ma@cﬁéﬁ%mopgs% s B m@fhals RARS ML NO the vector

into standard 20 nmamal | an, bacteria st ce |nes according to
met hods wel ProR#B&ArRTY desqribed Hyrdetail by, s, Troahergehdl., W OBHBUNARS M rel s Human .

ant i bodi es agai 15t UAR GRABoAKRS, é%@ 3P§ %@%b Jsrootﬁ% 895y Jiﬂé”?§5 6b 1 ﬁ SgRNI C

mamal s havi n%trans enes encod mg | éast segmer the'hufman 25

i nmunogl ®buf:H$3:423cH8 3.68&:{2f, (U 5. 5R 2%&%@45@3% Nmnkﬂél BYEHIP (1984s of such
transgenic ngte&mfogm BS9\abdey, f &upmt%m)?b% %achto%h& grment of
t he human | nmmunogl obuli’'n 'ocus 1 ncludes unrearrange ences of heavy
and |i ght cﬁaﬁcﬁfmf?éﬂ%rﬁéfﬁ*mccwWtwqw@fﬁl\l'a@rp@ﬁqs)offra@mw@nm i mmunogl obul i n
genes and i thi1e0h n be achi eved
by target edggﬁ%rml ggolus eSO“?%éggnﬁl‘ﬁ%{ff“ Q&ﬁ S%pﬁ%rﬂt%rog%gﬁﬁm ore ¥ac :
chr onos ones tranfgeaic noaksupsmasnmal Frel desrceb@d l!yl Irgbérg onKtdheddppti,ogmss are
capabl e, pf th uno | obul copgponent

cetuencdd, SHAAY PR Bailert BRI A MDA TP OB RPH B < SOFRBRE" sot ypes a8
encoded by Mnﬁnmlsmmn@grhdbwlwm@n@mwdlhmﬂuse»gpnmsﬁdmglIemlmgenous S
i nmunogl obu ope es_ of vi ng these
properties gﬂrlge g%g:??l%%g‘%}uﬁhﬁ@&%&k&@m@ﬂgd@! ap‘lf%ﬂ% ?mwdfﬁw°%%a/ 12227
(1993); US seBugfrgmigmansignEngadiwvinog, unU@ﬂEg@iLﬂhsm80pw8a5y,iBﬁ,pGE@lpnalUS

5,770, 429, _ Y US 5. 569, 825, US

5. 545, 806, HNQP ‘Edr‘%%hgé&fgﬁm?gg%%%&’g‘i’?‘ﬁ"gﬁ?aﬁﬁ‘? i° %‘%’h“r%’ﬁ“h‘é%/ 14: 826

(1996) , Kuctmyloid pentide 2340 Fhinity0F24ent( 1991) (each of which is incorporated by

reference-in its entirety for. all purposes). Transgenic mce are

particularly suitable in this regard. Anti-AP antibodies are obtained by

i mmuni zing a transgeni(® ReashDirnlsy Metheds | such as descri bed by Lonber g or

Kucher | apati, supra, 1%%&a€&o&5f@oﬁ;aﬂﬂﬂ§“ﬁn nlg.ﬁtfg? tl%ﬁﬁﬁltcpﬁ
om suc

anti bodi es are prepared b ., fusin s'to
sui t abl e my@ePYhditeay fmmlhh‘@ﬁ" B§mem¢mmmwm outiadddy duse d¢techriol ogy.

Human pabychiQBaknank4: bodies e@@)ab&rexgﬁplgrae\ﬂuéﬂﬁedlf& &&}ﬁa &%ﬁaoibf serum from
humans i muni zed with_ an i nmunogeni c agent. Optionally, suc é?’ym onal
such B cells can be obtained from 2 human immunized with AB, fragments, longer

polypeptides containing AP or fragments or anti-idiotypic antibodies. Optionally, such B
cells are obtained from a patient who is ultimately to receive antibody treatment.
Antibodies binding to an epitope of the amyloid component of interest, such-as ABora
25  fragment thereof are selectéd. Sequences encoding such_ antibodies (or a binding
_ fragments) are then cloned and amplified. The protocol described by Huse is rendered
more efficient in combination w1th phage—djsplaj tcbhnology. See, e.g., Dower ct.al.,
WO 91/17271 and McCafferty et al.,, WO 92/01047, US 5,877,218, US 5,871,907, US
5,858,657, US 5,837,242, US 5,733,743 and US 5,565,332 (each of which is incorporated
30 by reference in its entirety for all purposes). In these methods, libraries of phage are
pfoduccd in which members display different antibodies on their outer su'rfa.ces.
Antibodies are usually displayed as Fv or Fab fragments. Phage displaying antibodies
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anti bodi es can be concentrated by affinity purification using AD or ot her

i mmuunogen 15 anyloid peptide as an affinity reagent. (3) Phage D spl ay

Met hods A further approach for obtaining human anti-AP antibodies is to
screen a DNA library fromhuman B cells according to the general protocol
outlined by Huse et 20 al., Science 246:1275-1281 (1989). For exanple, as
descri bed f oithtardesived speeificitylat edacted by affinBy emlidbmentanabep phitide orehgidestm a hunman
i mmuni zed Witﬁeﬂe R, ‘fragnents, |onger polypeptides containing AD or
fragments or anti-idiotypic antibodies. Optionally, such B cells are

obt ai ned from a Jpatvesaionwhthe plagedisplapheihgd thamae efibv@estating a@dpiddegat ment .
Ant i bodi es hindin 0 i tope,.of, the a oi d cogponent_of interest, such
as AR or a g%uﬁ: p gcr’r%nsf @ﬁ%&’%ﬁ"pﬁﬁ?@dgéﬁ?ﬁ% .“c'§gq33§w)d’é‘§r’ g’rﬁgﬁ?q:@l-s@ch

anti bodi.és (s methdsi, pittienthe héavpgnkht chairavasiatilbegicalopme skictrd rapki fi ed. The
protocol desgribed by Huse .is rende nmore efficjent jp conbination wth
phage- di spl ay b’f’%&'ﬁr‘ﬁ‘) (ﬁ??m@%fmt{??%i ,Ef'e%(S\%armp & 2 Ljght chaigyygrighle fegiopis 4ng
McCafferty edlectd as thy\©aBidg Gib®AT, a piEgSlibr,i2ddhstmidBd 5 Biidh Sedberd Bsp1fs 858, 657,

US 5, 837, 24 3 3. 743 and US 5, 565, 332 (each of, ich is incorporated
30 by ref eréfﬁéée&f L?F‘hlzg}‘saine‘ﬁ ?bﬁeefe?c’f’8r‘e"§ﬁ&‘Wﬁg?é@)"?atef‘ﬁl\ﬁmf%‘@ﬁﬁ@ithods, o
li braries oheaghelgén warieble pgivduThcheavy abainofaristieragions 4 ctpdined febnd £ Bt

anti bodi;gs gR.1hel ter surfaces.,, Antibodies are.usually displayed as Fv
or Fab flfsaggpn_ts.g%hh%nean é?agffréaﬁvriaﬁa%{%fﬁgﬁ’%i‘gg%@gkﬁvﬂgs§°6%é’r"‘i‘é‘a specificity
are sel ect ebinghipg &ir thervpinporgntrdf cheresn {e.g.,cat foast A0 inp preterabty oleaftnovieyit t her eof .

In a vari at | Af - di sp| ay, qet ho human ant i bodi es havj ng the
bi ndi ng spkeegﬁ_?bﬁ%@glg&g}é%@éﬁx%ﬁ lc’endﬂé{)n ?‘8@5"‘%% R SBE=SP8AHEEE. See
W nter, WO 92rag@fgronsmyctingd futicsphaet liwrdry. & thisdibranh eachpbagy displayd gt chai n
variabl e regiQne0f hig vér%ﬁgéq?@g(g%!r %E&g{%ﬂ%a&ﬁﬁ%}] fhotn 2 ﬁ%h A% B | N9

material. If, for exanple, a’ ~chal'n varrabl'e reg sel€cted as

the starfi ngﬂdrﬁe&l@rrramgﬁah@h ¥gableirdgioay VThe Hgls chain varisble cegioms whobthinednber s .

di splay thgosan®rab it i | : i i £. h i starting
, 0 raby EHftanGhal RuMa] &aﬁ%lghﬁrﬁghﬁgrgom? Agaln! &aﬁ%ghﬁgagx\gy

material) and a different. heavy chain Varia region. chai'n
variabl e r e¥fl°98 &Pesifis bydingiferamyloidneride sopparept rpsalricted e Thasaiphpecidisplman heavy
chain vari abik eariBRireficns ofcqipigay 5Mdﬁ-a§&[ﬂc}&p§&%ﬁﬁdd§és. Phaadi ng for the
conmponent of njb%ere%%le.g ,_at least 10' and preferably at |east 10" M"')
is selectedl ™ IHER ¥ BW“G'I‘?&?WI%EPF%PSISBW‘%{)‘V gHhe PBiRe ¥ 4ephage t hen
serves &8 amsgtdaliing materi.al for constructing a further phage library. In
this library, each pha S s the . 'same heavy chain variable region
(i.e., the region id%n?‘ief?ﬁg%‘a‘?‘i‘?"é“"‘{‘%ég’f‘?rst ‘display library) :

The heavy and light chain variable regions of chimeric, humanized, or.

" human antibodies can be linked to at least a..portion of a human constant region. The
choice of constant region depends, in part, whét_.her antiboddecpendcnt complement
25 and/or cellular mediated toxicity is desired. For example; isotopes IgG1 and IgG3 have
‘complement activity and isotypes IgG2 an.d IgG4 domot. Choice of isotype can also
affect passage of antibody into the brain. Light chain constant regions ﬁan be lambda or
kappa. Antibodies can be expressed as tetramers containing two light and two heavy
chains, as separate heavy chains, light chains, as Fab, Fab' F(ab")2, and Fv, or as single
30  chain antibodies in which heavy and light chain variable dém_ains are linked through a

spacer. -

f Expression of Recombinant Antibodies
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15 and a different light chain variable region. The 1ight chain variable
regions are obtained froma library of rearranged human vari abl e. i ght

chai n regi ons. Again, phage showing strong specific binding for amyloid
pepti de conponent are selected. These phage display the variable regions
of conpletely human anti-anyl oid peptide anti bodies. These antibodies

usual |y have the san€hifens htnrzed@pd hofe apieclics beitgpically ptddecedyi ne starti ng

20 material . e...Sel ection aqf nst ant Regi on The heav nd |ight chain
variabl e re§FEIE Bt <RIy ?{ffé‘;'ﬁl‘ﬁ?ﬁh? %H’Fl%%tf‘g CATTHRTS Qﬁi{: ogFi g""(E‘an'be l'i nked
to at |Saste@rcmdddoﬁﬁbl@équ%buiﬁiblﬁmﬂﬁg&éﬂm Iécﬁignggqucﬂ'&’onfﬁiﬁBbd}&hﬂﬁs,Conz} ant
regi on depends,. in t, et.hey anti body-dependent _c enment 25 and/ or
celgl ul ar ﬁﬁ&%&‘i‘%ﬂ?‘%@b&ﬁswﬁ? °H£e§‘frfr’]18§f.’uslﬁém° gé"rﬁb‘ir‘é‘, P‘iegcg’bp | gGl and | gG3
have cofpl eprsdionadhirdlsdqyertbhre EkhyPRSprb@&Rr 88@mb Gcde cagible Ehoi ce of '
i sotype can_al so . affect. passage of, anti bo&#i nto the brain. Light chain
constant re ﬂgmﬁ%?ftﬁlBSfF“%ﬂ%ﬁg‘gB'fmc hoshsds- itForiaEhas denjRcomprids sed as

t et razner s iapnhedppiopgatt idt, ke@bst ivmantained iRy yonditibid shitabl@f®r GigPRVAt € heavy

chai ns, 1ight chai as Fab, Fab' F(ab')2, .and Fv,.or.as_.single 30 chain
ant i bodi es ?xﬁref/ﬁﬁ?“cqﬁaﬁélﬁaflm’iﬁﬁcqw‘é?ﬁ a’édﬁ'g? %P%\?%ﬂpf’&% %“‘"ﬂ’-gﬂéﬂ“ﬁét re linked

t hrough a spaesting intibkddgr essi on of Reconbi nant Anti bodies 40 Chineric,
humani z and human anti bodi es are typical| r oduced b r econbi nant

expr ess:radgn. Reconbi natit. P8Iy hucl &6t _ety%ﬁarlwlgilr?pﬁﬁ%gc‘P%ﬁkb"éﬁquﬂF‘Wél ude an

expr essi on atbertas gpisopes uersee imqeeal alot yf the Idsechrémosbinal A Ggmsesiyences of

anti body chgins.:. ...l di at ur al | y-associ.at ed. or heterol ogous pronoter
regi ons. PP%*’%?%%II vf?t&?%!énqg}‘ g%ﬁ?%%@?rgﬁs’ce(ﬁitafn(?fCI]g%(ﬁcﬁ'es'%(r:meesmtgr g °’€t‘ﬁ‘%§r'yoti c -
pronot er systiganse.itnparsis dgrdion apbideaelds rant fommrd frathheadpsiosd D¥ANST ect i ng
eukaryotic ;gﬁg‘ceg_el_ |'s. Once the vector has been incorporated into the
appropriate host, the host is maintained under. conditions suitable for - -
high |el®l expressibrobis ophrrokandtic drstaertiseeflseyseubior plauing the DA | ection and
purificati oseqmcewpmege&aﬁs%s&l; icAaEd, D126 Feast W IRQREUFRPT €SS ON vectors
are typically replicable in the host organi'sits either as episones or as an
integral paPregfont Heccheyaryachis @ perseTedlycBhiost Bitnmyble, vecten hrdingsi on vect ors
contai n sel &pebsiih doMFd{ SdgSences, gh orighlPH replichtidn; fe@ShAloA BeRerREs M QIYCI N-

resi stance, to.perpnit detection of _those cells transforned with the desired
DNA s equerf‘éél?.ujgg' Typtical promoters?ncludc 3-phosphoglycerate ktinase and other glycolytic. . =~ . .

20  enzymes. Inducible yeast promoters include, among others, promoters from alcohol
dehydrogenase, isocytochrome C, and cnzymc$ responsible for maitose and galactose . -
utilization. _ _ . ' '

Mammalian cells are a preferred host for expressing nucleotide segments -
encoding immunoglobulins or fragments thereof. See Winnacker, From Genes to Clones,
25  (VCH Publishers, NY, 1987); A number of suitable host cell lines capable of secreting
intact heterologous proteins have been developed in the art,-and include CHO cell lines,
various COS cell lines, HeLa cells, L cells and myeloma cell lines. Expression vectors
for these cells can include expression control sequences, such as an origin of replication, a
promoter, an enthancer (Queen et al., fmmunol. Rev. 89:49 (1986)), and necessary

30  processing information sites, such as ribosome binding sites, RNA splice sites,

polyadenylation sites, and‘ﬁ'anscﬁptioﬁal_te'rminator sequences. Preferred expression

control sequences are promoters derived from endogcﬁous genes, cytomegalovirus, SV40,
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15 E. coli is one prokaryotic host particularly useful for cloning the DNA
sequences of the present invention. M crobes, such as yeast are al so useful
for ‘expression. Saccharonyces is a preferred yeast host, with suitable
vectors having expression control sequences, an origin of replication,
term nation sequences and the |like as desired. Typical pronoters include

3- phosphogl .nase ..and ot her coI tic ... 20 enzynes. Inducible
yegst Bro?mfyée%rgé‘g%u%gF%ae papy] aémbgt ?'Pélrtg KSr 5¥ﬁ)@‘éf’t§1 ff &ﬁ‘?“énoéd%ﬂl‘w
dehydr ogena@é?2)| socytochrone C, and enzymes responsible for nmaltose and

gal actose wutilizatign, nﬁa cells are a pr ef erred host for expressing
nucl eoti de segnents “encodl Lﬁ?ﬂ)rﬁ? §iP8 BRALFIFES P be ingpmemted in hereof See
W nnacker, lﬁm@gm@e’nmtrbdncﬁbmneshe geRsmd AM’draBbEébjc%Hﬁ[aismdwbse A nunber

of suitaple, C abl e of s cretin i ntact hterologous
pr ot ei ngpha\}g Jéoéln'g ee\}ré1 3@5‘1”%‘%"%% e POFITRINg tRamethads desciibediimess

vari ous COIIZ&7#1,957nUS 5,306,180, US| 9,849,902, @R hdcsrpaﬁd:drw/%f@%e%ﬁein ih |HBES-

Expr essi on S ese cell.s can include expression control
sequences, és{}gcEgéssué{ﬁg%ﬁtmsgcn%fnclugf)f‘idt’%SF%ﬁnceéf“é‘ﬂ@‘rﬁﬁf’/éiheamhmnsm
enhancer . ( Qpesblegvkagt with apmmuedr andReancSOfrdhd 2 (hOBAY) glarifediRGRESATY 3
processi ng J,g4f rggl%lloglgeéll {eo I’obx§IUCh as ri bosorre bi n ng sites, spI ice
sites, polyadenylation si &S " 8hd transcri ptional term nator sequences.

Preferrd expressi or:rhecyoctbnsobmamqgmmm BEeps OfReREoafl B irdtBflLd OM

endogenous ;gene agenovi rus, bovi ne B
papi | | omavi rus, qgsr'{gwti ﬁyn%?ﬁb?%%hoed déPén&i“g o the type Af 6¢lulag hest. 1Foa g (1992).
Al t er nat i vé’P‘?‘ﬂPlaﬁ%’FlB@cP}ll%lddmgfeSMUememrxtﬁmlhed foﬂﬁﬂkﬁ%tf&tc@l@ in transgenes

for introdugfeieddtal mnp}; £ tran 1SR ni.c ani subsequent 5
expr essi on i ne ) ﬁcgﬁlat ﬁ&%g%ﬁélé%r? coanr r’r%ﬁfc?’tgnd’ 2 "tf'(?b?"&i ng to methods
descri bed iPAsed BS‘S@CMC@WUSC@J@@“@OﬁbIMBQhosuSQﬂ;cS#ﬁt,hQ&Z;seca:blmg&Qﬂr por at ed - by
reference henfhabad &1t HRinke tELd d; e transgenes i ncl ude codi ng
sequences for |ight and/ I'or heav f%fﬁgﬁ%ﬁspﬁ%p o871 SI°g‘|‘i‘f<age with a

pr onot er aﬁﬁc%??ﬁ“H%‘me%W‘@%ﬁfﬁ?%ﬂgﬂ%@mp@okéu& geng Forsuch as casein

or beta | agtaagtiohul irdhsgehf: ahlealy Btspinss SRR nents of.
i nterest can, b‘fa? transfgerred i nto %e hos%ﬂﬂ!(l:&i> Pﬂf)twgt nllézgiq’oc)ﬁ%t hods,
dependi ng Sh°TRE CYRE2LH ‘fé%fhﬁﬁl’%ﬁmer?ésl?bwwa? S‘C‘E%Hfﬁp#f@ theaiklei afimvabhl or i de
transf ect i ofilsitengaredind ynustehted 8@shef.or prokaryotic cells, whereas cal cium -
phosphape treat ment 0 gé exc;r(%guan?gldon |.i pof.ection, biolistics or viral-

B ‘°5fﬂbt?°p(':‘8ﬁfqﬁ°&?rdﬁ5s‘t%and@her net hods used

based transfection can use
t 0o transf opypeedures of the art, includmg HPLC purification, column chromatography, gel

electrophoresis and: the like (see generally, Scopcs Protem Purification (Springer-Verlag,
NY, 1982))

25 ' 4, thcr Thcrapeutic Agents
' Therapeutic agents for use in the present methods also include T-cells that
bind to a plaque component, such as AB pcp'tidc; Forexample, T-cells can be activated
| against A peptide by expressing a human MHC class I gene and a human B-2-
microglobuli_n gene from an insect_c'ell line, whcieby_ an empty complex is formed on the
+ 30 surface of the cells and can binid to AB peptide. T-cells contacted with the cell line
become speciﬁcally'activzited against the peptide. See Peterson et al., US 5 ,314,813.

Insect cell lines expressing an MI—IC class II antigen can smularly be used to activate CD4
T cells. -
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15 manmal i an cells include the use of polybrene, protoplast fusion,

| i posones, electroporation, and mcroinjection (see generally, Sanbrook et
al ., supra). For production of transgenic animals, transgenes can be
mcroinjected into fertilized oocytes, or can be incorporated into the
genone of enbryonic stemcells, and the nuclei of such cells transferred
into enucl eated oocytes. 20 Once expressed, antibodies can be purified
according to stan@aréjameqﬁ,foqggures of the art, including HPLC purification,
col uim chr omat ogr aphy, el ectrophoresis and the |ike (see generally,
Scopes, Protein PuruSorn@agw@ﬁfoz(lSé#cmgenmmm weponidyontaig@p)approphiatg. Ot her
Ther apeut i 4! ods al so
i ncl ude T- ngéf}g Erﬁﬁgﬁ% %H{l%n%éégfng&%% oﬁlercligporﬂl&Ebu S’ﬁ;%ﬁglaffgot% de. For
exanpl. e’ Tm@hmemanhlb@s awnmaaedntldagamnmgcm(an bpépltedd@a w}mlelxpamgsu ng a
human MHC { o I m an i nsect
cell line, Q‘LM%Z‘?gLngﬁ%%S?%g%gn%gg?ggcscg?—‘ggl&g &E‘ﬂaibgﬁ surf {z‘icgge) of the
cells and dimpetfiemdcraninApnmprmpglpigin nolesalek, shﬁwiomn,edalmm tetamuscel | | i ne
beconme spe 1l R t at, US
5, 314, 813. %)(]I:)lr?ggxlc4 txxcﬁfﬁb%?’%hggp exg%rgigﬁc%gﬁasﬁ% &1@?&&%’% 3%2{1 ?lgrg’nﬁcan
similarly Bepyleddreapattanuitedipsn dayative. Qth¢reamigd igluded-¢dllepitiepthel ns Sone
agents foor b&nﬁ(ﬂ&'&hﬂﬁle‘?}v@l{tm&ecéeé@%ﬁ%% aHuE'xax’i DRI CERREO PSR ErieRPI t Ope for
i nduci ng an i nmune’ response agal nst a eposits but are too small to
be 5 |mmﬁt?géWF@mSI‘ﬁmt“hPE‘h%ﬁﬁaW‘bﬁsméCﬁBﬁP‘FQﬂ@ | Framirsef weisgsae- | i nked to
a -sui t abl e c@pgdito s,ﬁcg,dlgel p elici t an i mmune response. Suitable carriers

i ncl ude serum al bum ns, hol e et henocyani n, i nmunogl obul i n

nol ecul es, I't‘é% CGBQII“PW‘“ Hvumpﬁ t 48BR 2 ¥P:alt oxoid from

ot her pat hd: M?@FF‘&““%’SPF)aéWMW (BEQCR MO:cRbl era, or -H.
pyl ori,or {GSe A3 spitane ESKIMOTFEASSHFNV e, (BhdP ¥ar r3ders i ncl ude T-cel |
epi t opes t Kiepatlie Brsurfaretaptigen! HB iAo J KL IIRIETEs, (8EQ.ID NHP: |¥ast 75% of al |
human MHC -&lepidihock Prolgintt5c baph3 a5 DS EDBEARAMDIYENRG OWSERNIPEO ard) as
"uni ver sal bFideCilmety-GoposQVHADPARBREYKDf (AHQVEPSEP: B) cel | epit opes
i ncl ude: | ﬁfclaamzmidéb'ﬁfig.huQ¥IiﬁﬁNﬁKFElﬁ,I?EL , L{SERKYDKIENTIZKLAT (SEQ ID NO : 1)
PADRE (2PomishnvsagiaidieElbat FONFTYGOWRARKVEASILE SHOEQDIIN@O:2B) 15 Mal aria CS:
T3 epitope !EMQPMQ\EKASE\INNVQEBEQMYB N(OSEQ31)D NO: 8) . '
Other carriers for stimulating or enhancing an immune rcsponsc mclude
cytokines such as IL-1, IL-1 a and B peptides, IL-2, yINF, IL-10, GM-CSF, and
~ 25  chemokines, such as MIP1a and p and RANTES. Immunogcmc agents can also be
linked to peptides that enhance transport across tissues, as dcscnbcd in O'Mahony, WO
97/17613 and WO 97/17614. '
Immunogenic agents can be linked to carriers by chemical crosslmkmg
Techniques for linking an immunogen to a carrier include the formation of disulfide ' _
30. linkages ﬁsing N-succinimidyl-3-(Z-pyridyl-thio) propioﬁate (SPDP) and succinimidyl 4-

(N-maleimidomethyl)cyclohexane-1-carboxylate (SMCC) (1f the peptide lacks a

sulfhydryl group, this can be provided by addition of a cystemc residue). These rcagents

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 free amino groixp in other

35  amino acids. A variety of such disulfide/amide-forming agents are described by Jmmun.
Rev. 62, 185 (1982). Other bifunctional coupling agents form a thioether rather than a
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Hepatitis B surface antigen: HBsSAg19.2, FFLLTRILTI (SEQ ID NO : 4) Heat
Shock. Protein 65: hsp65153. 171 DQSI GDLI AEANDKVGNEG (SEQ ID NO 5) bacille
Cal nette-Guerin QVHFQPLPPAWKL (SEQ ID NO : 6) Tetanus toxoid: TT,,.-,.

QYI KANSKFIA TEL (SEQ ID NGO 7) 20 Tetanus toxoid: TT,,,.,-g,
FNNFTVSFWLRVPKVSASHLE (SEQ ID NGO 8) HIV gpl120 T1: KQ I NMWQEVGKAMYA. ( SEQ
| D NO 9) @iduifidediakage.eMany 6fitheSé thidtRdrifbrehikly aoBMH 2B 6driderailly MAHAR: I esponse

i ncl ude cytgki Q‘ﬁs sach as é{‘p 1, IL.=1 a and Q peptides, |IL-2, yINF 1L-10,
GV CSF, and"2B°CReaRIvheders Y fenalsmiqaerraic goidrdbremansatiqesidrens 2-| rmunogeni ¢
agent s. can iedosextibecid,|4-Mketleitrtdpaghy1itgslotdiale- EORRRGIR: dcld@NHPsrbox@C 0SS

ti ssues, as describbec{hi n g) Mahony, WO 97/17613 and WO 97/17614."

| munogeni ERFERPLERHH158 YFCPFE’é‘H‘\_ {5 Gep yrihsuscanipide ehkhyEayl-2mswsti nki ng.
Techni ques shifonid dcidg sodgunasalti mmunogen to a carrier include the formation of
di sul fide 30 |inkag usi ng. N-succi ni m dyl - 3- (2-pyridyl -thiqQ) propionate
(SPDP) ‘and succi ni ni gy1mage WH@F%‘?%B PAsyed gt fusine R@trens with- car boxyl at e
(SMCC) (i f ctabiers i the@mldgagsqeptites)s Thé hiydinteed sipRde dah bS1iR@A 208 2RERVI ded by
addi tion oft a. Cyst %[gﬁe esi.due) . T{;ese reagents . create a disulfide |inkage
bet ween t hensal ves %f‘%?ﬁ?‘?‘b‘e OF btk & 1emmiess allynmyiiplegrrRses ohthe and an

am de | i nkagmubdpenitgéptiiheande pREEnDia thdfusioh YidteRe Oplbnlly BlimbuszeRR1 NO group .
in othegp 35 gﬁl ny b%cfhg(sedtoA \itarli etpY og uchl?di sul fi de/ am de-form ng agents
are descri B&d by 1 mmin. - CREVIP'BPPIE 8 aﬁeﬁfg §ous pERYAF: o Sk eARIE 2P coupl i ng
agent's f or thedN trhi @ ethisi ofitist fepidet Bamne earrikPeptidesdeiviedeintidaleagper Mgy of these
t hi o- et her - Lng: a s.are.co r.ci al avai l.abl e and incluyde reactive
esters of ég_sﬁ%r{&e?%%%gg%%ﬁrgepgg?.% f%’?%%&@é?icggé‘&mm 5§ 22-celodoacet i ¢
aci d, 4- ( Nrespdns¢ agaihet thewriminpgepicipeptetedinked to darchaixnydepideaci d. The car boxyl
groups can be activ i 1) t hem.wi_th.succi.ni.m or o
1- hydroxyl - 2-ni tro- ?Eoglg?%éfsf%gglgI(’:rwgg{?’cri‘,cmgglaslc&nﬁlméoéllptrc.’ mf’llﬁr‘ﬁ%glbw'c pepti des .
can al 9§ béermiopl feapment of 4 Bfivlinkedatfits G- einrisusvib b barriereptider & suth fents,het er ol ogous
peptides). ,The. | n ni tid be.linked at .its am no term nus,
its carboxy cr}ftecrmrlﬁnmfés)s?aeugf’ F%%FEW%F%{C@W‘P@@S ‘&)git ‘P‘ﬁ??‘%ﬁiﬂf_t‘#‘pl e repeats
of the | mmsvogentic Heptdirgly, ash fisnpresaidre effectivedn ddSdiNNandibedi &ittht

Optional |y, i LC . i de _can,be.lpnked to | ti.pl e copies of a
het er ol ogoaglggoep{ |E gép,)eq&%%eﬁ‘él)%egrrﬂ%ﬁﬁe%mg{nalgrﬁtl%“e of ﬁh t‘ﬁ’ca{ﬂ ST By h&ﬁ? of the
pepti de. Segmtsedtheiernipapbiptses SlMbtytod rdpeaticran N-BokiRe keghretQIflap r esponse

agal 510! NRfedlal 8- Wone H'Role WG cAStePSHhridk. 1ot Nietmiloa U " | NUCE 2

fragment of A incorporated into such fusion proteins sometimes begins at AB1-3 and
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 comprisé different N-terminal segments of AP in tandem. For
example, a fusion protein can comprise AB1-7 followed by AB1-3 followed by a |
| 25 hé(érologous peptide. | '

In éotﬁe fusion p’rdteins, an N-terminal segment of AB is fused af its N;
terminal end to a heterologous carrier peptide. The sémc 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 A, which is

30  in turn linked to.one or more additional N-terminal segments of AP in ta1;xdem.-
| Some examples of fusion proteins suitable for use in the invention are

shown below. Some of these fusion proteins comprise segments of Af linked to tetanus
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response agai nst the immunogenic peptide |inked to the carrier peptide.
Sone agents of the invention conprise a fusion protein in which an N 15
termnal fragment of ARis linked at its CGtermnus to a carrier peptide.
In such agents, the N-term nal residue of the fragnent of AD constitutes
the N-termnal residue of the fusion protein. Accordin , such fusion

b drty

prot ei ns ar Exgiff@ieneyauchgs deserihed gUant Phoid BB 31831 anpER afo®@pi t ope t hat
requires th QL. agents of
the inventi %ﬁlﬁ%gﬁ)&p‘{ﬂlsggé 1215?3 c%%a t?%@%%@éﬁﬁég%ﬂgﬁs cfl‘\:l- t erdm 2133 segnent of
AD 20 |inkeé 7éﬁ142h§01@e beserpiogans pepsiderree wiverst €-celbgpjtopds. la some medpdspept i de.

comot o bagrpet S SRt ln SR RLRRL ABY ol R ESAD YRR BREL S g

and 3-7 &r etopzr}Efcm’lmgsds dﬁgmanm m&ar'cbnﬁgma‘mb. mfsomAactlﬁdsmxefagsit @n proteins

comr L se O Bl AREhr Al e 0Pl AR B Sl L AT R BXPL  2
het er ol ogous. hefctabu'euslrﬁcsénmﬂfmbmgmpstpte&ms Waien RNistres rsixcnalmns&lg&ent of AD
5 | oo B iy N AN B BB LRI R L SRR G, T sar
fusions. Sofe2%499). cEpltppsersbéAmrecmmqﬁhneﬂe a heterol ogous pepti de i nked to

the N-term nus of an i.s,30 in turn |Iinked
t 0. one g(? nore addi t?—%kw mcf"@%%’ﬁaﬁg'i‘ 5 %‘@P@ﬁ@ Wofvn%?%%faﬁcqegﬁﬁ'é%'e%ﬁﬁe

exanpl es of prbdisedby jmitatieg mumyhaxbdxeatfhom the & termitdl @nd sidetHainimiggs@f Shown
bel ow. Sone, ese 0] rlse Se t.s AR | inked to

t et anus 44y18§<oI? dlggtq%oggwsnl{fg cro es Pl be W%%%gémiggs%c’i"f"c 378, 881
and EP 427, 8$Wed So)r’peancfi,asv @ﬁu}ynmtmmwcwﬁppmsesmégmem gsmaifhi. AR Ithinked to _
carrier peptige B, BESELBAN |efnbhay@ o ngfft\%edo%h QP pRELES RDOOURREP! | des are
uni versal T-ce epi-t sone net e agent admnrstration-
is sinphy aC°S¢ rSQIF@mﬂIS!Q Qm gpqaéx erthanogs ﬁlhrﬁwn&m@mmﬂmm&d 5to a

het er ol ogo in linear configuration. In sone nethods, the agent is
mul ti nmer of u5|on f(m ins represented by the formula 2x, in which x is an
i nteger fropepdde 5~ Prefer xis 1l, 2 or 3, wwth 2 being nost preferred.
Wien x is two, such a nultinera has four fusion proteins linked in a

pr ef er r eal cmpfxdegw\l on referred to as MAP4 (see US 5, 229,490). Epitopes
of Aa are underlinedkcd0 The MAP4 configuration is shown bel ow, where
branched stPapddaires are produced by initiating peptide synthesis at both -
the N termnal and side chain am nes of |ysine. Dependi ng upon the nunber
of tinmes lysine is incorporated into the sequence and

25  ANO90549 (Ap 1-7/Tetanus toxoid 830-844 in a MAP4 configuration): .
DAEE:RHI_D_QYIKANSKFIGITEL (SEQ ID NO: 10)

ANS0550 (Ap 1-7/Tetanus toxoid 947-967 in a MAP4 configuration):
_ QAEERHDFNNFTVSFWLRVPKVSASHLE (SEQ ID NO: 11)
30
AN90542 (A 1-7/Tetanus toxoid 830—844 +947- 967 in a linear configuration):
QAEF@QYIKANSKFIGITELFNNFTVSFWLRVPKVSASHLE (SEQ ID NO:
12) -

35 AN90576: (AB 3-9)/Tetanus toxoid 830-844 in a MAP4 configuration):
EFRHDng_YIKANSKFIGITEL (SEQ ID NO: 13)

Peptide described in US 5,736,142 (all in linear configurations):
-AN90562 (AP 1-7/ peptide) AKXVAAWTLKAAADAEFRHD (SEQ ID NO: 14)
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all owed to branch, the resulting structure will ' present nmultiple N
termni. In this exanple, four identical N term ni have been produced
on:the branched |ysine-containing 15 core. Such nultiplicity greatly
enhances the responsi veness of cognate B cells. Peptide Peptide KGG 20
Pepti de KGG Peptide 25 AN90549 (Ap 1-7/ Tet anus t oxoid 830-844 in a MAP4
confi gur at i GANS0543MABFRHIDYEHGANSKINHBRY QOABFRADARRDYAAWAREAES0 ( Ap

1- 7/ Tet anus (segoil M%71867 in a MAP4 confl guration):
DAEFRHDFNNFTVSFW.RVPKVSASHLE (SEQ I D NO. 11) 30 AN90542 (Ap 1-7/Tetanus
t oxoi d 830- 844 +0fér/ex3nples Of fasidd pretdins (iMffunghthidtepidope.of AB bolded) include
DAEFRHDQYI KANSKFI G TEIEREAVEMAAAARIATH - DASHRH D-DAEFRHD ) (SBY IAN90576:
(AP 3- 9)/Tﬁk&gﬁétox0| d 830-844 in a MAP4 configuration):

EFRHDSGQYI G TEL (SEQ ID NO 13) Peptide described in US 5, 736 142

R v vl
X pepti de):
DAEFRHDDAEFRHDDAEFRHl.’);ﬁ\‘%Eé“sﬁaﬁg@&2@3’*-’5%%?%%’I‘EA %l%o%ﬂ%ﬁg%@ exanpl es of -

fusion proteins (i MARARSGE- IBQAB/HIA&}DiEmBAIG@J (BR) ID NOK taje

AKXVAAWTL KA. AA- DAEF gﬂ
DAEFRHD- AKXVAAWTL ; | NEAGR (SEQ 1D
NO 18) FRH | s ({5 -. |

EFRHDSG | S

QID NO: 22)
PKYVKQNTLKLAT- DAEFRH ! %@3’%
DAEFRHD- PKYMJ_KLA AR F%gg TSK%(Q KLAT (SEQID

DAEFRHD-DAEFRHD-PKYVKQNTLKLAT (SEQ ID NO: 24)
DAEFRHD-PKYVKQNTLKLAT-EKKIAKMEK ASSVFNV-
QYIKANSKFIGITEL-FNNFTVSFWLRVPKVSASHLE-DAEFRHD

. . DAEFRHD-DAEFRHD-DAEFRHD-QYIKANSKFIGITEL-
20 FNNFTVSFWLRVPKVSASHLE (SEQID
NO: 25)

DAEFRHD- QYH(.ANSKFIGITELCFNNFI'V SFWLRVPKVSASHLE
(SEQ ID NO: 26)
DAEFRHD- QY]KANSKFIGITELCFNNFTV SFWLRVPKVSASHLE-
25 . DAEFRHD.
C (SEQIDNO 27) '
- DAEFRHD-QYIKANSKFIGITEL (SEQ ID NO: 28)on a 2
branched resin

. peptide
30 o _— Lys-Gly-Cys

. peptide
EQVINVGGAIS QAVHAAHAEDQEAGR (Synuclem fusion protcm m

MAP-4 configuration; SEQ ID NO: 29) _

' The same or similar carrier proteins and methods of linkage can be used
35  for generating imr_nunogc_ns to be used in generation of antibodies against AP for use in

passivé immunization. For example, AP 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

46



DAEFRHD- DAEFRHD- DAEFRHD- PKYVKONTLKLAT (SEQ ID 15 NO 23)
DAEFRHD- DAEFRHD- PKYVKOQNTLKLAT. (SEQ I D NO 24) DAEFRHD- PKYVKONTLKLAT-E S
VFNV QYl KANS KFI G ITEL-FNNFT VS F WLR V P KV S AS HLE- D AE FRH D
DAEFRHD- DAEFRHD- DAEFRHD- QY1 KANSKFI G TEL- 20 FNNFTVSFW.RVPKVSASHLE (SEQ I D
NO 25). DAEFRHD- QY] KANSKFI G TELCFNNFTV. S F W.RVPKV SASHLE - (SEQ I D NO 26)
DAEFRHD- QVI K ANSK#F@“FEEWPW’@@R%E@%%E@F%E@Y (SEQ I D NO
30 Lys- Gl y- Ot papt Lde . EORIGA SOR AL AR el i m tblon
ys-dy-Cys eptide. A $ AAL- nucl ei n_f usi on
protein in t%ﬁ'?"-‘%%ﬁﬁf?"@‘ﬁr“ﬁdi W“W°’?9§“Eé%lc§éﬁ’é‘56@ R4 ar carrier
protei ns ang RIRA.hadscleit adil lgaGR cadidgRnimefinogdR isftpfica @ NekaAld Ng | NMMUNogens
to be used in generation of antibodie gainst AP for use in ﬁSSi ve .
i muni zat | GREVIELY ¢ 1%‘?*‘9&??69‘“%“@35 g, thay ?"afeésl%?frﬂi“eﬁ £an be
adm ni st er edghént @n thad MnAtDfe@Rild B2 pafiert NEorRkRed4h iOBlodd cel@BORI Onal -
anti bodies to A, _40 6. Nucleic Acié) Encodi ng Ther apeutic Agents 46 | mune
responses aﬁé‘i’”f"r‘l"tﬁé\‘fﬂ‘l“é‘f”a°@é‘ﬂ’6‘§’i“f”’s“f?§ﬁ5°af"§’5‘°gé“i d elsrens dofni stration
0.1;] nucl ei ¢ gt d&cﬁ%ﬁdihﬂﬂmgﬁ{cg%hﬁdgdﬂesp&ﬂtH@CMV!’fHé]Q:gﬁkBr&uegﬁfehcaﬂ}i IbO_OIi es agd
t heir conponent chai ns used for passive i munizatjon. Such nucleic acids
can be DNA PIORORERY SRERE Attty LR FERATSSiaM C O RGE g HOR TSEERS i s
typi cal 1y |dndkeding @qbenc@Gid dHen Elpndl iRIGRMeStor. ReE Bintifisttatiph ON@uBle-cAfll enhancer,
that all ow expression of the segnent in the intended target cells of a
patient. F‘o?l“g‘%éﬁ?e E BRI BRd56 °Baaﬁ£°s§?cP§s®ﬂ§t§V?°é%f'e for induction of
an i mmune response, AmMfibéIf vitd) dedditRgnany arehvaitetid aclhdifgietroviral systems

(see, e.g., Lawrie and Tumin, Cur. Opin. Genet. Develop. 3, 102-109, 1993); adenoviral
vectors (see, e.g., Bett et al., J. Virol. 67, 5911, 1_993); adeno-associated virus vectors .

15  (see, c.g.; Zhou et al., J. Exp, Med. 179, 1867, 1994), viral vectors from the pox family
includ_in'g vaccinia virus and the avian pox viruses, viral vectors from the alpha virus
genus such as those derived from Sindbis and Semliki Forest Viruses (see, e.g., Dubensky |
etal,J. Virol. 70, 508-519, 1996), Venezuelan equine encephalitis virus (see; Uus
5,643,576) and rhabdoviruses, such as vesicular stomatitis virus (see WO 96/34625)and

| 20  papillomaviruses.(Ohe et al., Huma}; Gene Therapy 6, 325-333, 1995); Woo et al., WO
94/12629 and Xiao & Brandsma, Nucleic Acids. Res. 24, 2630-2622, 1996).

DNA encoding an immunogen, or a vector containing the same, can be
packaged into, liposomes. Suitable lipids and related analogs are described by US -
5,208,036, 5,264,618, 5,279,833 and 5,283,185. Vectors and DNA encoding an

25  immunogen can also be adsorbed to or associated with particulate carriers, cxamplés of

| which include polymethyl .methacrylatc polymers and pblylactidcs and poly(lactide-co-
glycolides), seé,.c;g., McGee et al.; J. Micro Encap. (1996).

Gene therapy vectors or naked DNA can be.delivc_red invivoby
administration fo 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 faciﬁtaﬁng agénts such as bupivacaine (I_JS 5,593,970). DNA can also be
a.dmmstered using a gene gun. See Xiao & Brandsrha, supra. The DNA encoding an
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| i ght or heavy chain i munogl obulin genes or the CW major internediate
early pronoter and enhancer are suitable to direct expression. The |inked
regul atory el enments 10 and codi ng sequences are often cloned into a vector.
For adm ni strati.on of double-chain antibodies, the two chains can be
cloned in the sane or separate vectors. A nunmber of viral vector systens
are avai 'l abbmeninpgehicdhirenipitatet o itheshrizog of emoscéemetakhegds, Thawr i e and Tumi n,

Cur. Opin. gﬁg 9 I ctors (see,
e.g., Bett e gfojecmgé’ﬁ%/g CEIFéteg%tﬁgégidk% %e’(p%g&%%\é%@ %:S‘r a ed Virus.
vect or s 15 pesemie t@sugs taniRplthoécha’al gell Jayedsx Por elvidple, Zﬂ'laQ,Ac&fB'@EenéL994) vi ral
vectors fr t he . pox faml udi va s and. the avi an pox
vi ruses, vﬂénéllvevgo 3?5““?"?" ‘%\?ﬁ%g‘g\}f’?’ﬂ@hd‘g‘é%ﬁ&éﬁm}é ‘t hose derived
from Si rﬁdblMthSgrmhkddlDPHOta%ss\mmmmdxﬁmehe thood streddutimplyioy sp@tingal, J.
Virol. 70, 19 enezuel equi ence virus (see:-US
'5,.643, 576) tg%IgN?hgg’c%W cg%mlcgﬁéweg?"bﬁﬁn oR {seg W}‘ﬁﬁ/ﬁg? ‘virus (see WO
96/ 34625) and 20 Ipafarthéroamation, usas:seﬁd@emgmhnqgeﬂslwamhe dstineredioeeltey 6,

325- 333, 199 4 Xi aQ &, Br ma Nucl ei ¢
Acids. Res.” 4su°gwé§ffﬁ§%’?%n te_dLgog’)an lﬁhﬂg 5mr4egapr¥mp‘ﬁ%%3(%5 SRS MEFOY vector
cont ai ni ng aspimtesAiveye bumny)beummkagedhanmmppxem ;msoﬂtssfon&mdtl@bl e |lipids and

rel at edlé)anavn%?oaﬂgn &gﬁ be nel%‘? usudl]%gﬁér S& cn%h %or cbl?s vgl'hj:hSB 449,833 and

5,283,1 rs an end g eén Can a %e adsorbed to
or associ atieabrperdtéd thavecfocul at e carri ers, exarrpl es of which include

pol ymet hyl met hgc RIS - pal ¥l.actides and pol y(lacti de-co-
gl ycol i des), sez E&%%}ﬁ}ggcg&e@%%ng}cx cro Encap. (1996). Cene therapy

vectors or nake@xm EBnddseribdeinethedsed sqreenipigap atipodatdnhaivisy hwaxlciadmg t 0 an
i ndi vi dual Rab &Rl depbsitP 6 Arkeh fpryacﬁwa%m 2RI Blaep Rl msﬁeesag

Qrﬂ%l le
i ntravenous, I nt raperl toneal , I ntranasal ric, iIntrader miF

i nt r amuksc ul feam 2 palisetarithamylaidosis; ey ssOrambisERe mﬁﬂ@ymﬁ; digeasg, epanaimabppl i cat i on
(see e. 0., hi3cPhaIRg c%mmn%glaf@ mgg}ﬂ@&mawa uhﬁbhagewqusfb@&mg' tating

agents such as bupivacai ne (U can al'so be admnistered
using a gerf® FGaFFePIgesickpsypicrahial sellfs#nd ‘h“s‘li‘ﬁP%FY“WFé‘Maé?Féﬁ’m Byiten 47

i mmunogen |me@h@,@tﬁictcatsed1wmda,eaﬁwd‘oaeeemmnemuemmwz;cs-mtcal beads. The
i j are accel erated . wi th a shoc andi ng. hel i um gas,

m croproj e S r..ex
and penct rFe T FESTEPPE=E LrR-67 AL TP aEorE T P AL PP Heampl o, The
AcceV' ZIBenenorbeting/er yxumgwrmnmmnfya’etmffaducbw pagpllatiethesyellsafa , (M ddl et on, -

W) is swtabl D] Ster ?Alterclﬁatlve k Dm@r%%p g°a§§h!{hrogm skln into the
bl ood stream Si s nmply T DRR“0NT G SKi A em ca or :

mec han| cal inthei st;atatq)mcl(s,snge nvmxgtﬁsr@ﬁig@st):cnon format, such as ELISA detection of
AP can be used. Preferably, a'series of measurements is made of the amount of amyloid
deposit in the in vitro reaction mixture, starting from a baseline value before the reaction

- 25 has proceeded, and one or more test values during the reaction. The antigencanbe

detected by stmmng, for example with a ﬂuomccntly labelled antibody to AP or other

component of amyloid plaqucs The antﬂaody used for stammg may or may not be the

. same as the antibody being tested for clearing a.ctmty. A reduction relative to baseline

during the reaction of the amyloid deposits indicates that the antibody under test has
30 cleén'ng activity. Such antibodies are likely to be useful in preventing or ﬁcé.ting

‘Alzheimer's and other amylbidogenic diseases. 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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In a further variation, vectors encodi ng i munogens can be delivered to
cells ex vivo, such as cells explanted from an individual patient (e.g.,

| ynphocytes, bone marrow aspirates, tissue biopsy) or universal donor
henmat opoi etic stemcells, followed by 10 reinplantation of the cells into a
patient, usgg%cle aftter sel gecti on_far cegarls whi.ch have incorparated the
vector. 7. Gt HsrRisisin 238 e RvedP Slsrt #y1oid plagies ghameleRpic@t X v descri bes
met hods of <drtekmerediséd’e.anti body for activityin clearing an anyloid
deposit. To screen for activity against an anyloid deposit, a tissue sanple
15 froma patient wth anyloidosis, such as brain tissue in A zheiner's

di sease, or Ian ardtieib AERsbed ooVl AG 1D RreaGleRl Régithénsany| oi d pat hol'ogy is
‘contacted with phagocytic cells bearing .an,Fc receptor, such as mcroglial
cells, and the agﬂt‘?%é?e’ﬁmé‘?m?a@g‘fmfnﬁm e indtridyals pinskiof figease bph@otphagocytic

celI's can behdwipg dyftoynsCAl vdlllr€ p@ienf peetntlylshdving SibtordSoBYyRidoG8-1B4, Of
THP- 1 . Thes%_?corrpg%t.s re conbj n%d on a mcroscope.slide to facilitate
fifsEs o 7

m croscopic SRS 138y Ig At P &f SHESFRsTOFARRHREE | n
paral | el i ndiskae it bissholives lord enbgphi TRErefdies the plebent Hethods aQbéBL, @ separate
mniature m r'os;oege Sbi de. Cﬁg lgh? rmurit ed |n the separate wells, or a
nonmi cr 0sco T8 PTIPBHI2F 5PN thegsReral popyiption xithaytdhs Regdhfop ™y AP can be
used. Pri6f ersidsentask rislsofthe MBRSIPEHR M présentilenodt ark B eanmusifuof anyl oi d
deposit in the in,vitro action mxture, starting froma baseline val ue
before the reac “l"%ur?lsi@ °hdr§§'a‘b°rao]8’§38§8‘,°“&ﬂﬂ< ‘lftrfgﬂﬁfm feere¥en gitffes during
t he react i onthefliredaary agploiddiseatee Swdkirddtidadishychate fliost hgingfrastivescapl e, wWith a
fl uorescent I I .1 hody to AP, or ot her conmponent .of_ amyl oid
pl aques.- Théxvgr???%gécfggﬂ%%&ﬁ 5?x’sdttgols%?v%ser?élf/'sglftcﬁ%’?é%d’tangés’i?f@"’“r%&rre as the
ant i body beinijochemicaldndrigers. chaarié markers b f risktyward\Atzbeinet's distaseddchide ve t o
basel i ngs dutRGndilBe’ ' % ) 3, osi-ts. indi catgs that the
ant i body undeura_ tnesstgﬁakg%%h%?gg;lfl% .qmﬂ‘f{%é\k;l?%: .oggﬁnc 7539?%% flseé aP%e i kely to
be useful i A7bictFehtoian ghediardyrand Sivadish mutatingis rspecsvan@ectidrdy, TRYE;| oi dogeni ¢
diseases. AsuflfS OPadhiaRaY ok LUBGAIE Y e Rlehiifidened W1y BUDROI T OF the
present invention reveal ed, using such an ; ssggc;r tqhat. antrbodies to the 48
NAC f r agment*PBF4: SHly 1 obpR; pFrRalestirolenia or dbarosslepasisi indjyidugiaes '
charact eri sipiegently sufRHANLOARZ1Sintt'S @265 calPbe RB4nSRY FoATBRHMSEL O -
Ant i -ar’%l oi q Tr eat rrenlﬁgtl?ggl mens 5 Patients anenable to treatment:include - -
i ndi vi dfdl s “GRFipSRVE REEBRCIRITsH oS SARPSbe Vi IR adfitionaanumbrT  as o
pati ents pr esdifgnbitic sd3a\akdaitahgrbOEENLOingifiiviauAdOwhShavk AD, tThEseGitfide OF
Al zhei ner' s _di sease, %i %t ual |y an}/one is at risk of.suffering from
Al zhei nmer' g Mmeasurement of CSF tau and AB42 levels. Elevated tau and decreased AB42 levels - - -

signi_fy the presence of AD. Individuals suffering from Alzheimer's disease canalsobe =

diagnosed by MMSE or ADRDA criteria as discussed in the Examples section.

.25 In asymptomatic patients, treatment can begin at any age (e.g., 10, 20, 30).
Usually, however, it is not necessary to begin treatment unti] a patient reaches 40, 50, 60
or 70. Tratmcnf fypically 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  DOherein. Ifthe response falls; a booster dosage is indicated. In the case of potential
Down's syndrome patients, treatment can begin antenatally by administéring therapeutic
agent to the rhother or shortly after bi_rth'. '
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di sease if he or-she lives | ong enough. Therefore, t he present nmnet hods can
be adm ni stered prophylactically to the general popul ation wi thout the need
for any 10 assessnent of the risk of the subject patient. The present

met hods are especially useful for individuals who do have a known genetic
risk of Al zhei ngyme rglhs8 o Wa v l-0f d

di seases. Such i ndivi duarlég%'l%c Plude e’? ose 8%"%3{“#%%3 ??{I/é%gé}]%%{]%

exper i encedfor Hie diseass isauwpecteth (Onelpoisee syhptom is the kresencelef ardircvedndy anal ysi s of
genetic orgh.achen&al . Jmk, zheiner's
di sease |ncI ude 15 nut a%ﬁﬁ%g?%rytp%&i%gﬂg%ﬂeég{ggr?ilfoéjaclr }élar; BV\@N&%} ﬂons at _
posi tion 71kovareltagoesekirensaxdrdevianehs obthe e}eeﬁcamd@@rmmmtkmcdl—lar dy and

Swedi sh sut ab L RS, £LSAG a‘la@[ rkers of
risk are nutations in t%lese\é?&elgaggié In gé:glﬁe/vsolvj;'lIB 1Pr°%%ﬂ@ésa§ng%¥nﬁ§£m s
fam |y histspat inyplvapenthepatic frvblyement glap aisabosuspected ib Sepagmegalgis | ndi vi dual s
presently syhd-RhnPALs! aAbzh from
characteri Stl((:: 20 ge}fﬁlgg{glxa alzdnmr% eia&]én% E}r]ée%ge%ﬁ%gpo lglgls(%(}?(gmf

descri bed a®reweencs i certin folnaﬁof @ym#ﬂa@r autqm‘omh la?gw@sttw,cr;hmmechbye aval | abl e
for identifyjaeh hijienigyals 08 nt of CSF
tau and APi %2 evﬁﬂse lE eva ted %%ﬁ‘x‘gnﬁg&%‘?ggg}é %ﬂ%eftgy w%g?gm fy the
pr esenc &0 of witle PIPBFSSSUE P RAth Aif frdefergjnte onigin\| 4 Hefinitve diagipsisdd® can al so be
di agnosed bisM¥REn 64 mAkRIMhe %Es!ut: %F@ thdd SAL Rattedel B afHAMD! €S secti on.

25 In asyrrptomatlc patients, treatment can begin at any age (e.g., 10, 20
30). Usual ¥# abl‘f‘oxﬁ@(/%tm%mﬂo grses, h&éé@isaéplgﬂtqd@rrqs@gblnpsvrs@amlmw bgnti | -
patient reagbeSTHGiop®PmaRal idaiddd- wxmr@%@}%&twﬁ}'yp@s&% L¥npfld b aiidigngTul ti pl e
dosages over § period of time. Treatnment can be nonitored by assaying -
ant i body, &5 Sirefgneenesamdergolapzaddisht misostoR¥es to the therapeutic agent
(e.q9., & pept| de) over time, along the lines described in Exanples | and
30 I'l herei | f_the response falls, a booster dosage is indicated. In the
case of potgntl m%ﬁ@‘“%’?ndrorre patients, treatnment can begin

antenatal |y by aﬁipﬂoﬁh)sztcﬁds h}ﬂ;@lcﬁtxbﬁd’ Widcﬁhcaﬁ@ﬁ@bsxﬁ@usbhﬁeﬂ%&% afer shortl y
after birth 49(1 unl ess a

oi dpsi s _often_go nosed, '
particul ar Breditec (:ia el tsusc tlg{%‘? §%%§%rw|‘s§atsrbss éctp ‘gscﬁsﬁ"h’é’ synptomis
t he pr esencenant giffrctinae ebnunaemkedumt&am@r deia)ahermdstlt ef thgdasi:aieo Lel derl'y :
pati ent ;yh0yabSRsASLESIIRS c o?ﬁxpx% or%regx@ﬂuéé Y M%E@%E 192p W, vol tage or

extrenme axi s devi at'i ons of ct rocar di ogr am an ened 5

ventri cul ar swpesisdef, prajrepdy siuffmnzaﬁmctoa d!éwqinanammmokuiémm cuRjot ei nuria is
a synpt om 0f; jeakiGRRkaI1y HURI, e TRAS: difeal M@ ity EIFRRE suspect ed,
if hepatorregacly s det ected b om ysi C é"xaml nat | onat{c’c}1 'ﬁ{e pé‘?ﬁeent _

Peri pheral #egietaiapeegmplishahis is aﬁra,eé m@empeuncally- or pharmaceutically-effective
dose. In both prophylacnc and therapeutic regimes, agents are usually administered i in

25 several dosages until a sufficient immune response has been achieved. Typically, the
immune Tesponse is monitored and repeated dosages are given if the immune response
starts to wane. o . N

Effective doses of .thc compositions of the present invention, for the treatment of

the above described conditions vary depending upon many different factors, including

30  means of administration, target site, physiological stafc of the ﬁatient, whether the patien_t '
is human or an animal, other medications administered, and whether treatment is .'
prophylactic or thcméeutic. Usually, the batiegt isa humén, but in some diseases, é_uch as

prion protein-associated mad cow disease, the patient can be 2 nonhuman mammal, such
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occurrence in certain forns of anyl oi doses; autonom c neuropat hy,
characterized by postural hypotension, may al so be found. Anyl oi dosis
shoul d be suspected in anyone 10 with a progressive neuropathy of
indeterm nate origin. A definitive diagnosis of the disease can be nmade

using ti Sskkeamgsi‘remcﬁ%?ageé’mﬁ?oﬁehﬁra?kﬁft@%ﬁz&%ﬁ%g)efﬁ%ﬁﬁr Tayai | abl e.

For system c anyl oi doses, a fat pad aspirated or rectal biopsy sanples may
be used. ThembpOpEYNegendeteatis dngvhethar aberanis HsCsmiRsteisd, Wik Higheposi ti ve

sanpl es eXB&sQ%Js Q&ran%%&req&?e%@n Ble bR NG GRS @ heed |1 ght

m cr oscopy Treat nent” Regi mens In prophyl actic. applications,
phar maceut Im@oemwﬁmem@cﬁv formoilatianeEnemonnt of anighmuspgndped to a patl ent

SUoEt P! Skt SR oy Sl Sl i ey bess o7, oo

sufficient to mna
di sease. | pctmpc&@nfdnémp&dtnmstapmlmwmaﬁy, adughpo®ist 0f0h%-5 org peedi cant s "are

admi ni stered tient sus t.ed .of al r.e fferi,ng fromsuch a
di sease i n"&f g? Lsr&‘f‘%a”&a l%fsg b(()mtclfjbr’ %O 3 orld() %euslﬁf];r cafh "I‘a? arrest, the

synpt ons Ofnjetﬁlﬁl dlrhseamfg afiigectibiss caOMPY mgmlﬁ::mns ﬁrovﬁroneamduyt to oackeqysat, e t o

acconplish this (?efl ned as a.thera eutl cal I
phar maceut (°CRfS aéccf Seuith Fsees ‘6°sé’°°sﬁs g ﬁ\émlc B PECIE ¢ her apeut i c

regi nesp agarurESlya:meacqmsdaactel Mﬂadmtu}mlgepmdxdedmciﬁmsé’mwahosdgs agele until a
suffici ent mo%scﬁbgw%? Seflux ?é’g Sgne%gg g%loo%{ s?r{%rggam Ilgmme

response i s noni ven fine response
starts to wair:bterrErfnirecmqtug Oda;rs@sdﬂcwlmd@gmmcummnmgeﬁ using methede nt

vent | on, wEBlndkis U SALIPARLe A6, GORMEARSELASIeRBdIL oS vary '.

dependi ng upon many rs, nmeans o
admi ni st r aldeally, a sammigts taken grior myxgxalcﬂoa\gz,csabsemcatsemekes arh dakpmanidditered whet her

the patjsentaer ksoh HRRzMon 2 GeARMTRL dos bP&SsingReleaat WRRE pi%@ﬁ'c@i stered, and

whet her "treatnment is prophylactic or therapeutic. Usually, the patient is
a human, begteqabletiierat l4pst Engbges seatan thag coniol em dbpskeroandn lexsls a2 sl mad cow

di sease, t @guRALE B0 19 a&u%me WHBQBRUERAN AR HBRed rddiRB téycoagolascmvfhne
Tr eat nent - dosages need be titrated tqo optim ze safety and efficacy. The

amount of f§ ﬁ@ﬂatﬂgﬁéﬁa@ddﬁEﬁﬁé‘th g&f‘ﬁ\?éﬁt"’a?‘sl 169%8’ L0 St ered, with
hi gher d0§ﬁmdgﬂaw’r@nhywiﬂ€ma§re§cﬁﬁkwd‘rﬂdnl n the absence of adj uvant

g)ﬁp:andl ﬁg on theO no%? g“rﬁih ar tcl cul. ar téo‘%ﬁ Ieagl 0 an armﬂrit of
gen for BUE8M %sﬁ )}mﬂ] REP P& #eed® $Ehat i ent and
nor e usual hr}éatf:ﬂ’tﬁm iT»oEtQOpgpatiaﬁtrandi pijefRedbiyOftedtdd thah WOBIR/ putiehtif Sffuvaktiion-
Cceasional | y ad?:mustcreg ranEli gtslgasto gfrea%rS-marSl I%Jpeagent and usually greater than 100
| ug/patient in the absence of ﬁdjuvant. Doses for individual immunogens, selected in
'acc.ordance wnh the present invention, are determined according to standard dosing and
‘25 titering methods, taken in conjunction with the teachings provided herein. A typical
regimen consists of an immunization followed by booster injections at time htmﬂs,
such as 6 week intefvalS. Another regimen consists of an immunization followed by
booster injections 1, 2 and 12 months later. Another regimen entails an injection every
two months for life. Alternatively, booster injections can be on an irregular basis as
. 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 mbre usually 0.01 to 5 mg/kg, of the host body weight. For example
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injection is used. Typically at |east about 10, 20, 50 or 100 jig is used
for each human injection. The timng of injections can vary significantly
fromonce a day, to once a year, to once a decade, wth successive
"boost s” of inununogen sonewhat preferred. 10 CGenerally, in accordance with

t he teachin [ Y] [ itor by

obt ai ni ng a&%f%lg g%;bg%%’%bf"ggﬁe%r %gioi%%d%gzgg%ﬁ}%%%ﬁp%?g?eg% sanpl e,
and det er mi T¢Bimy entads admiwistratipn enveipboyTYdey Blecksedoreg aimmsith d¢rivece avamiogen,
usi ng net ho |+ I oy . t he specific
antigen to ?%@%u%&%&?&ﬁ@%?%&‘?@%@&ﬁ@% Jﬂé’?ﬁlgﬁﬂ%ﬁ‘%’%?& 8rte|9[r11°|”{a'|mél dosi ng;
subsequent spasiptities amyadmimitend simaltaneowstye th whish @b tbe desagdofieashmiidyi on.
General ly, 208 ! i qggg I i gh [ 34 de table titer at
| east f o%r tl negtgréggagtg g’;ﬁhlﬁ %laen ogk1l1 P%ft\é@r%bggﬁéru%%%& evsqeﬁ%saogit a serum

di | uti on of mtliple@cdasionse diteraids betwednesingldyiosdggs cubd weeklylefidntigylomyehrsit i ve to a
control serym B Q.a.nlat ackground in FELI.SA.assays,. Titers of
ot | east 1 Hobnest Sistals iR rr R G e R R p esent

i nventi on. @6pgicnamitegatinetly, eaibotinen ba adromisgesdel a susmintedgeleast S gi ven, the
dosage is uguall greater than about. 1.g/patient. referably greater
than 10 g/ %’a L|ﬂ%t}r;°tn’ llng%lzféjclaf\?gﬁf %F%uemzfld%m%a‘ﬁ?nnﬁsé qé“rr%d,q)dgﬁ%f a&fl | east greater
t han 101@ g/ frequereytvary dependingibi the halédifearf thehnaribolip th the payieptatin eevicral,n t he absence
of adjuvant,, ha i.0gi vi d ﬁgy pn..accordance with
the pr esenthllnvgﬁtﬁog% SHaochelhc 8;%?Jnl1wjnel '%@%ﬁ’?%%ﬁ%ﬁtﬁ%ﬁ%ﬁa‘? gggllcrhcg and 25
titering newitibodes, ndkerhuman ewsivodies t Thordosvige hnd frequenep ohddmysistmtiov caled her.ei n.
A typical  {eghdRiifORSiRhS: Qf «BRmtATRLA LR b kb oNRd RRREET
i njections aat?gti_rrel.-i nter valrs, trsuc_% as .ﬁaeet%rbirnt ef%s&%ﬁm%{rm regi men
consi sts of 2rRhcataspumIcllvin lo v dosrasipatiniiyisteisd sigelativehhipBequeringeryals oveand 12
mont hs hat e jon Qo 8F 1ih € HodRr 2Bt Adoh@ni@No tebliflthda@EnERE [ rest YQRADNE hs for
life. Alternatively, booster iinjections can be on an irregular basis as 30
i ndi cat ed byveroli e BpliiensnerelaE s bigh dosrrsrat rlaliyply sharhaisnialsat i on wi t h
an anti bodysoxﬁéﬂﬁm&e@ﬁﬂ@uﬁtﬁ?;ag&siispm@mwmqsQ@&%d of RrmkiffledTWiK 9, and nore
usually 0.01 to .5 ng(ﬁE? of the host body vvealwgpt _For_ exanple 51 dosages
can be 1 rrg?’k‘&mBB’d‘?_ RPHEM SPOMSPA RG] K FOBBYF FEIYRTOn AP BRERHPGr y t r eat nent
regi me ent adisasa dMierdafEt, tied Jatfit A G a@ifihiseyeda)prdpifladtiR @kime.Or once.a nonth or
once every 3 ta.6 nonths. |.n sonme nethods, two or r nocl onal '

ant i bodP8s wi t h RRFremEEC IR g URTRRT [Es TUP 85AP BF 0k ed

si mul t aneou$tOymg tb H0ONhE, A ga@ $@mighe 30390 g DOTA wapdiean Dieadyr ibfeaibus ni st er ed
falls within_the ran{;fq){eﬁsr |3§H§(5§1t ed.. Antibody is usually adm nistered on
mul tiple oc®BEIYEHE VIATLR VU Y BEPREH" L1 R8T ©*Uosages can be weekly, monthly
or yearly. Agents for inducing an immune response can be administered by parenteral, S

_ topical, intravenous, oral, subcutaneous, iﬁtrapcritoneal, 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 equaily effective. Intramuscular injection is most typically
pcrformcd_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 injcctéd 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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Intervals can al so be irregular as indicated by neasuring bl ood | evel s of
antibody to AP in the patient. Alternatively, antibody can be adm ni stered
as a sustained release fornulation, in which case | ess frequent
admnistration is requi red. Dosage and 10 frequency vary depending on the
hal f-1ife of the,antiobodynelidhlen HRLhER e hirGeDE! 3lcombiliHTR Vi@ RlHLOdI €s
show t he | ongest al fo I'ife, fool I o%d by ﬁuamanl zed arﬁ?zlnblo%:lh:agsl erprrerl C

ant i bodi es, 28FAH bR At pawty Hfsaivedn trmcméagﬂoémnﬂrd@qyenlgmwse

adnmi ni st r at ;08 LARers W BoHRPERALRY, i RS & @sﬁs%@%ﬂ‘ﬂﬁﬁéb&ﬁ prophyl actic
or therapeutic. In prophylactic applications, relatively | ow dosage is
adni ni st er e@8cAE of b MvERtishyal 2iforkegdmmistired inrcoribactiop with oberegtwngatper | od of
tinme. Soge paAfheRhSsfWPteRemtd & teShRhYG cho%?‘{h%modfbpaﬁnl’; of Bfe0f their
lives. In therapéeutic applrcations, a relatively high osage at relatively
short i nt er thategedtis cocktsieedmnnising immimogensudesiziedyse Q@V@@@P dnmefe respensdi sease i s
reduced of Lkl Mgk & of'nyIRl AN kil don kG RALY g@@é&?ﬁ@e&%ﬁ al or
conpl ete anelioration of synptons o I Sease erea e pat'ent can-
be adni ni st ayaeia eprhinaypy pipmtanidbody dirgeied apgn{oReRadug compaskrsiand arci ds encodi ng
| munogens aRdfedd @RaPRU il giah cbropent 00 N9 to 100 my, 1 g to 10 m,
or 30-300 g DNA per Erg;ﬂl ent. Doses 1?ectl ous viral vectors vary from
10- 100, 18r nore, vir snofsemce&sgéofﬂ\gmp@tlonowchmevmasmsomnwnwe response
can be adni pirsihlRd iPdbntA 8 #1tfhn adjdvRRt Adlariedy Bt EGARR s beQUséM in

subcut aneous, intraperitoneal, intranasal. or intramuscular 25 means for
prophy! act i EOTBRHRAtER With a pensideitsieh & Aalorelipit an imymine a4sponseit Breferstd adni ni st rati on

of an Imma@g@ﬂesqu@%mcﬁ{n%,slcr}zega@&ywllaﬁmﬁ,bgm),mom;& genous (i.v.) or-
her routes can be equal 'y effective.

subcut aneous "(s. c
| nt ranuscul &% ‘?"H‘F'é@? ‘ii‘ﬁ“&%“k%g%m‘vmf@éﬂtﬁﬂc%%ﬂé%’mc fagmiof the mspanst- | eg

muscl es.151 npgamed Eﬂ?ﬁmg%clﬁgsz&uﬂarr@diroﬂicﬁ%@ﬂuﬂhﬁﬁ%héﬁhh@bq}@& particul ar
ti ssue where dep05| ts have accunul trs intracrani al i nj ection.

30 | nt r anus &gt “i“?ﬁ‘f’%‘??t*ﬁ’}t?ﬁ’ltli?‘dl%@vp&ve)rf&f'ﬁ? Fn?zé’%?gﬁu% Fovmine€hsm ed for

admi ni st r at Redgaroh Inc AHkinDRHYMor tihaSEpafRif eds). Pahtloa™IgaL21tibe ki C
ant i bodi es e ) ect ed di I

t um | ods, - .
ant i bodi es g{tyc‘m °rsa?s’f"ématcgtsﬁnéﬂ!éelr}sa?‘a?#‘?d@l"g?lééﬁpé’n"@ BgFf?%H“%‘P devi ce,
such as a Msoithadeticd (seedeusite al. 52 Védgtailesigh: ThaSubmuenidisdnvean optionally be
adm ! SbE" ok GORR AR UNU LD, SINGE pBORR S0l el | Ca5 Partly
effective intreatne ol ogenlccal sedse In the of
Al zhei mer ' s S8AUS 40 HAugla §}qﬁmrgmut1¢ahi me:;hamMAD dOvids'pd.Bllvm amcmlmn in the
brain, ageghLg, Qlfxuléxﬂg (éﬁﬂ%hﬁ&e%? t%ﬂ%t&g?@nqg} Hll c%&ﬁn%n'vﬂ%bﬁﬂﬂiuﬂpa I on

with ot her agents that 5 I ncrease passa e I nvention
across the Bimdents;puchags mamqnheqphorﬂdmdq@Ksee Stoute et al., N. Engl J. Med. 336, 86-91

(1997)). Another adjuvant is CpG ( WO 98/40100). Alternatively, AP can be coupled to

25  anadjuvant. However, such coupling _shbuld not substantially change the conformation of -

AP so as to affect the nature of the immune Tesponse thereto. Adjuvants can be
administered as .a'componcnt of a therapeutic composition with an active agent or can be
administered separately, before, concurrently with, or after administration of the
therapeutic agent.

30 A preferred class of adjuvants is aluminum sdﬁ (alum), such as aluminum
hydroxide, aluminum phosphate, aluminum sulfate. Such adjuvants caﬁ 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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t herapeutic cocktails conprising i nmunogens designed to provoke an immune
response against nore than one anyloid .conponent are al so contenpl ated by
the present invention, as are a conbination of an antibody directed

agai nst one pl aque conponent and an inmunogen directed to a different

pl aque conﬁggent 10 I nmunogeni ¢ agents of the invention, such as pepti des,
are soneti M#SS OLAGIVAISE @ldrwhtar %ﬂmmﬂnldﬂhqmtﬁméﬁdjamnuwmbe US¢>delr| ety of
adj uvant s caRiheu dsedkpkie GhLARLIAR, WhiR APERLIAS, paligh. @3 AR 1o el icit

an i mmune. response. Preferred ad] uvﬁ S augnent ntrinSrc response to
an i munog MR- thisenvhd-iseghritraine fthi- WA, N:hfahgemumntyhé dampiogen t hat

af fect the jgygRkdntiad fu¥eMbos, m-&fcwmumﬁﬁsﬂ%ﬁﬁ?-%gg%mjgg%_g_{j%%g%yants i ncl ude

al um num hydrOX| de and al um num phosphat e nophosphor yl

lipid A ﬂm%m%%é@-@@w%bﬂaxym orylawydrediCHhrerine (REFLBE)CH- | nc., Hami | t on,

Mont.ana, nQwstAakt I . yeosi de
or. saponin |stg$latsg%inrygg ﬁnﬂuﬁ%}ﬁﬁ% J?E%;gfh Q??%%gi%g%‘gﬁé#p&ﬁ%l i nagt)r/ee :
found in $9UER RPr’é‘F‘iaE%(ie(“ééémk@r‘i’s‘FtFnaéﬁelh\"allqurmomtsc@mlenﬂesr gmulsidise  Subuni t
and Adj UVafi&icluZl@ ag\msgm @337 PRl dings AR vegwl;@n% %ﬁosw 1995); Us

Pat ent No- (Aqui | a Bl oPharneceqt | cal ramn Q her
adj uvant s éP@‘%ﬁ@P‘i%‘ W@Wlf@sﬁﬁﬂ@#éﬁ@m&%ef:MTBsPEéfmaulemémmsupeamt oil),

opt i onallol y pmﬂcleemm@mumzmubmm&el ﬁdmlcmmmﬁ&vgao gpnophosphor yl
lipid A (s 1997)). Anot her

St t al ,
adj uvant . %‘E‘"@&%ﬂ%‘”@% 46’1‘{?6)‘“3 Wg/t%ct‘ﬁlﬁ‘? \PeA%y Twirem 88.53%+ plaronisthiicketl t 0 25 an

adj uvant . Holm¥eL 121 Sihd thrQ@OP) oiths nﬁaemudxza&tmcﬁwa%ﬁ%leﬂ,us%nGhma?edt he
conformati on of so as.to affect the nature of the inmmune response

thereto. AY %F\?’érﬁ'tc§?‘if§ﬁ Pb@dcé’é?r?fﬂ?lﬁl?’élaé@(céglbamééﬁﬁ@héﬁledeAﬁ) (®ibt apeuti ¢ |
Conposi t i orlmfmﬁd%h&ﬁl ki dHe MAY €6Hhaifthig £ Rqiene AV, ﬁ‘bvéén%roezgxd%ﬁ@ﬂ-rn?&? ly,

before1 E\CU‘?’@Fﬁ W th, or after admnlstratlon erapeutic

agent . 30 REFEF ey cpmpgnents fromdhe grayp consisting ofimpaaphesshayldividd.un) , such as
al umi num Inylamcmxuﬁ@pola:lemmy%@M%makaetoak@mvm%lﬁap@cﬁ@h adj uvants
can be usegDvm Ll_n) @o WIthOUt of her speC| fic imunostinulating agents such.

as MPL or gigr class pf Rrrfgrsdadpivanis s saroninadiamntfosush Psimler™ as
pol ygl ut am(QS-at,‘,lld;uﬂﬁ, Feahiygiyim| MR\) ofpolidi@ peRstated B&sfrdif sdfbdeadhg | S

oi | -1 n-wat ;meur!ggst& n. fo | at.i o %Cﬂggxﬁg vants can be used with or.
Wit hout ot her cpec]aigef ‘H‘SQH‘ e adigantsdaclydsr amy | peptldes
(e.g., 2% éu;emylcmﬁrawk Auﬁxwfm: az-my EytBkih &gkl hbifteekint (TL-1ND) and 11 -

N-acetyl n qEEM! I nor -

N-acet yl rru(r?ng Féécr?s Y 'f“é](g)% J8d 3%1(%{/‘?% ‘?’i@”j"‘) sjfactor (TNF).

Such adjuvants are generally ava:lable from commercial sources.

An adjuvant can be administered with an immunogen as a single composition, or

can be administered before, concurrent with or after administration of the immunogen.

25 Immunogen and adjuvant can be péckaged and supplied in the sarﬁe vial or can be
packaged in separate vials and mixed before use. Im.munogen and adjuvant are typically
packaged with a label indicating the intended therapeutic application. If immunogen and
adjuvant are packaged scparately, the packaging typically includes instructions for mixing
before use. The 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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5 2' di pal mtoyl -sn-gl ycero- 3- hydr oxyphosphoryl oxy) - et hyl am ne (MIP-PE), N
acetyl gl ucsam nyl - N-acet yl nuranyl - L- Al - D-i sogl u- L- Al a-di pal m t oxy

propyl am de (DTP-DPP) theram deTM or other bacterial cell wall
components. Ol -in-water emulsions include (a) M-59 (WD 90/ 14837),

cont ai ni ng )@,,ggy e 0 onal |y

cont ai ni ng %an ouig)kg%ﬁgnscﬁlcf){% LWP&E%%? 6?%&[ g?ﬁ/%flaﬁg’t 0° glﬁ nﬁgc%}r%eﬁm

particl es (Asiuvgntscanibe peedfsinyilidiepasly. sErcﬁrraﬂstMehons ihddeduor with MIPHj zer

(M crofl ui ogﬂalm; 0, % Sgual,.ene, 0.4% Tween
80, 5% pl U?%I’IIC Iwcl:i;'c1 P%il%ﬁu&(ﬁé? J}%E)%Q '§ hg}bmcrofIU| di zed
into a subrﬁlmﬂmhetfeﬁnmsmmumm vaorbe axesld Ching egdnddmneecaDrlugmévenpartl cle size
emul si o ; nochem

i Tton, Ty eony T s 1R, AR B bl bl R ¢ 1
bacteri al d‘éPli- angedll| combimptione titeseof.r om t he group consi sti ng of monophosphoryl
lipid A trehal eton _
preferably MPL f%éﬁs&?t?%%Qénﬂ%@I%\@deg{r}ﬂ% sphx\l%laﬁ?uzl Ferve éfsuvants is
saponi n adj*ewantirg anaghte tagaFSFMMMnIdavar(ewfzthtc ph&qnacblan,calﬁrampmgham MA) or
particles I ati ng conpl exes)
and | SCO\AA%E%E&%@C%%“E@&%@Q%?%EE la'll%%g]\'é%rgl(:ggﬂ éqm[b%}t:r euﬁd& %\dj uvant

(1 FA), Wyt drimhdepends ge Hleaxstcrldnd @pqifeqmimsus(ma@nland.mctzapetalndpnliganobz)me macr ophage
col ony sti mehpédides za:xcaﬁsra inchiMe, Gebenain@ O e SHRIuIAGE HAREE phAGIRUGIND) - Such

adj uvants are genera avai | om CoMmer cl a ces dj uvant can
‘be adnmi ni st3ERH! Lﬁn“@ﬁ't%c FAPALNY GEpengss Which PIsgrned enprbisles icommonly usedan be

admi ni st er qglfdaiiek SharkROHEA Cromm f&rmﬁﬁaﬁs{hm @ﬁx@&sﬁé&y 0L the

i mrunogen. 25 | rmunogen and adj uvant can supplied in the
same vial &HUELK SB‘éCtifg%’I@ég%‘& ?flché'éﬁhlﬁh’%aW‘a‘r‘@/ °£Fh§ CW&WODe\EWIQ;se

| munogen afshcadjltbmainte @sBled wahxc@Ljswlog&apﬂ%%ﬂc\%Iré}c@sahéé)ﬁkngmd' cating the -
i ntended therapeutic applicatiaon. en an adj uvant’ are packaged
separatel y lt’}‘l‘g"spé(fé'ﬁ%f@Fﬁ{j“‘t“yﬁdm§/5‘l“ﬁlf’Pqu3%di“H§rt”|“LRf‘FWﬁ§mF #r 'm xi ng

bef ore use.compaitibhor mmolfan@nn@dnsld\ﬂwludeamd{ QfrictsRidjhvahts B REHISKSC, 0N such

factors as trt;tgcr3oemslt %Qxln| i tuﬁo%Iu EQJ.% for t| on contai ni ng t he adj uvant, the
route of admni ’ion, s aiiloly H@c é and the efficacy of the

adj uvant for thEhastpmt;utezal dvgippgtiona cai am@tmdudelmge biowhnsetabalipef erred
Phar MRORh! ekt ARCPALA o afl IMOLcR4 R8s Al IA% ISR 30! Oved | of

human adm ni stration regul a ory ies of such
preferred Mlyahlquaﬁﬂsarfd@ppoﬂumbuqm nmxmxzm@m@m Optional ly, .

two or nor gelidst %@H&l#é‘)ﬁd’l%ﬁé&%m%@cﬂ%um o2 %lﬁé}?%ﬁﬁ%t Er %fserzrfdand'

conbi nations include a
al um QS 2 PEEpERteR/(uch @ltqq@ets quhggomcs) Additionally, these carriers can funcuon

as immunostimulating agents (i.e., adjuvants).

25 For parenteral administration, agents of the invention can be administered as
m)ectable dosages of a solution or suspension of the substancc ina physxologlcally
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
cmulsifying'agcnts, surfactants, pH buffering substances and the like can be prcscht in

30 compositions. Other components of pharmaceutical compositions are those of petroleum,
ammal vegetable, or synth:hc 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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| nconpl ete Freund' s adjuvant can be used (Chang et al., Advanced Drug
Delivery 5 Reviews 32, 173-186 (1998)), optionally in conbination with any
of alum @S-21, and -MPL and all conbi nations thereof. Agents of the
invention are often adm ni stered as pharnaceuti cal conpositions conprising
an active therapeutic agent and. a variety of other pharmaceutically

accept abl e conponents. See Rem ngton's Pharnmaceutical Science (19th ed.,
1995). The funmfofr dedt ifdctonranisipsipepation WEich &in®e derthutieedan Qich admi ni stration
and therapeutic a I|c i on.. The ositions can SO | cI ude, dependi ng
on the for nﬁ’laﬁqef%ﬂg ae’HsTImBT‘foF}?ﬁs@é’ ey e neredicng p‘g‘élf)’fcg‘p Fon-t oxi ¢
carriers or camposition mmpméscﬁbmclendeﬁﬂm&ﬁamnyﬁnﬂu fbhﬁﬁlammﬂqnéo)as bgRe to
formul ate phar itd.0 dm ni stration.
The i | uenfo SRR OB HERaRE T SeCh A ahs OPBRCE act i vi ty of
the conbsnation. Exafppiedlyldonpbsitershrefirbpaadiasinfecablds, eithdrheiqudat er,
phyS|oIog|ca

h hat e- buf f d ti tr
sol ution, and ‘s osrpsus%ee °uu| oﬁé? g%‘ﬂ%ﬁfI'f%fﬁomgcf?em’pqr‘iéﬁﬁ%ﬁ%éﬁ‘{l@&lge)éongigl tion

or for rrul at vchmlamyxoxabwecnmwndsotbb beparemr'rhc@raamam almmhsc ermlsifi@indgr oxi c,
nont her apeu nic.st a l,i zer,s a i.k har maceut i cal
conposi ti onlérl gpa %? tde™ a7 d%ﬁsgvﬁfpﬂ@ %lg‘] cfg)d‘?’n‘:’lrcrom)l ecul es
such as pr otapplysier ﬁootryls@cd:hauvade&ﬁesuasmxmssednuomam Lamgeéry Saaié 249aci ds,

pol ygl y¢@l i ¢ p lLze epharose
gy oset? (E2R|80) RBLEALAIMEN AT BER AR ERe DITE 00D TRERGED

copol yners, O%thd inventiog cardg:gid@gmt@rsd hdhacformef a)tiebotdmgpioetosxmmadtl posorres)

Addi ti onal | yrepdlis SRk R/ Brmbiled i B annhs A0S W ALE filkafigent ©
(i.e., adjuvants). parenteral adm nistration, agents o

i nvention c&#%@f%ﬁFWFm@dwt as injectable dosages of a solution or

suspensi on of t Nafieha kpaRb stitbySi ShaGidual duimBseaRtARlitadkhuent with a
pharnaceutlcal carrler that can be a sterile liquid such as water oils,

sal i ne, 13| yiaEmgsal. 39 PamRaga, formulgtions; saaeesvws'aaaiwawmbméqaames such as

Wﬁtt: ng or e[)rulr@r fupbdflorid Hihders 28H CArAerds itlule, foEHﬁlE%’oly@&yfeh@g‘l*&ﬂces and
the |1 ke can

] sent_in 30 co I.I on her co nents Q

phar maceut i TATEXSHPBTFT BRROAPRS %Eee © oY °°n§Hi"fFefP° et abl e, or
synt hetic Omgxgdlnr;tﬂmbraﬁgadsmii’/ptqamﬂlptcfﬁhﬁly 1%(294)&3:121 fotrhylatnslinBluder al — oi | .

I n general, | S . Q t hyl ene gl ycol .are
preferred Txfgl@%ﬁgg s?:‘a}?% 2‘?%’% é%%?%m% Py ax?l?o} l?clréﬁsg’ckg% X%“Sf "Wt ons. '
Ant i bod?@s #eamtheodiuimrattatieg, edhﬂqse,tahén@@esmm@mmc alhdsgpotpesijosst | on or
 mplant Pr Rk AR of infind & 9&&9%&&@;@9 d ﬂuﬁygtﬂstz@nﬁdr@@&?r as to permit

a sustained re ease |ve I'ngr ed An “exe K
formulations or powders and contain 10%-95% of active mgredlcnt, prefera ly 25%-70%.

Topical application can result in transdermal or intradermal dehvery. Topical
administration can be facilitated by co-administration of the agent with cholera toxin or
25 dctoxiﬁed derivatives or subunits thereof or other similar bacterial toxins (See Glenn et
al., Nature 391, 851 (1998)). Co-administration can be achieved by using the
components as a mixture or as linked molecules obtained by chemical crosslinking or
expression as a fusion protein.
Altematively, transdermal delivery can be achieved using a skin patch or using
30 tmnsfemsomes (Paul et al., Eur. J. Immunol. 25, 3521-24 (1995); Cevc et al,, Bzochem
Biophys. Acta 1368, 201-15 (1998)).

F.  Methods of Diagnosis
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conposi tion conprises nonocl onal antibody at 5 ng/ni, f_orrful ated in aqueous
buffer consisting of 50 nmM L-histidine, 150 mM NaCl, adjusted to pH 6.0
with HCI. 5 Typically, conpositions are prepared as injectables, either as
liquid solutions or suspensions; solid fornms suitable for solution in, or
suspension in, liquid vehicles prior to injection can also be prepared.

The preparation also can be enulsified or encapsul at ed | n | i posones or
mcro parhcles-ggq,@egén%}g‘){h Ghd ol.ymer for
enhanced adj uvant effect 1 %I ségﬁgé%d&t%%\ﬁ% see res °n5°ag ftéce 249, 10
1527 (1990) pehtide Mapatent Aetf@mg &dmpr g\gc@abie\l@AizhEimcfeduseaébB ThOFethdd (el 997) .

The agents p@ficuldflySisd MG hbALS r Dinkegfior mof a depot

i njection or 'cr‘rlpa gnt prepar aﬁ%yc% ?ﬁ cangé)t% fﬁg mul NP YHPERL & manner
as to perm @WM&W& tomnnymbdﬂemcmpdueasamﬁntmheymbmm phtivgtsedi ent .

Addi ti ongl taénQrife ?.,b‘.js t adm ni.stration include
oral, 15 int anaglal a ﬁnétgﬁl?%r%ﬁ |onsm&}é°lﬁif)p8§ﬁﬁ§&? es, and

t ransder mal malppnp&hqth é¢1§'° unmrlmsamp(m ,tantlbrels/ présiunetbin sesporde war ri ers i ncl ude,
for exampl exinfigkeaabk ¥t i8RGndboh rigdes. such suppositories can
be formed from m xtures con%a?%d}u@“mu %%O%éggﬁlg%funn hleveggffhe range of
0.5%t o 109gdnpnigerad ansibodydos 20p Oral formul ati ons include excipients, such
as pharnmaceutical grades of mannitol, |actose, starch, nmagnesium 20

st ear atS sodi um sagcharine, cellul ose, and nmagnesi um car bonate. These
conposi ? ons téké"?‘f?e‘“%l“#ﬁ%‘?n sol ut | ons suspensi ons, tablets, pills,

capsul es, sust aise@e memb8deail deff ﬁné)&m&%ﬂspﬁn % Rk @in 10% 95% of
active |ngred| e preferably 25% 7 % Topi cal | cat can Tesult in

t r ansder mal Pgfnt F?FP‘E"'&G’@FH’&T““@@I dpsage 9f agwpqnéapmpmw with avalmfoz:taﬂ be
facilitat ecimbyine Rsmes zrﬂestréaahdn@nmfgniﬁhﬂnﬂﬁ?éaﬁea\fe Bef UM difighn or 25

detoxi fi ed der. vatives or, subunits thereof or ther simlar bacterial

toxins (Sec"CPERRhSREmeal emREp fepsatasgsurammpents of mesﬂi’kaﬁ’f?Mﬁém ation can
be achi m/eobnbytanmdnwahm fanfRReRh 6f A6h Redbirehidh) iAvalaSot thdWRfing0! ecul es

obt ai ned by Cross expr on-as a fusion protein.
Al ternative izor% s'ggalsd%?mst] e&é‘%\/@?ﬁ“&’ﬁﬁ“ﬁe%&ﬁ%ﬁ“ﬁ% PHYe 2geatidizh pat ch or
using 30 tac ﬁ‘?ﬂermdémturetrcsa¢m¢) thcvalucﬂorrmnnmbrcsﬁcﬁxsec&EQﬂot24 (1995);

Cevc et al. é:z.r%l:gigﬁiﬁ%t %r(aggé(a%es Aq %%gtg:ent ttﬁ%e %g%g hOdS of

Di agnosi s 56 The inven tion provi dee e response
agai nst  A( yw@&mﬂpﬁéo%arammt ¢ourse oftreafresnt With i imwog®Irs @ptarcbl e to

Al zhei npy ' Sexpldcfe® @Sshow bR nchBREd 1A Samafefesponse with successive dosages, which
eventually reaches a plateau. Administration of agent is generally continued while the
immune response is increasing. Attainment of the plateau is an indicator that the

| administered of treatment can be discontinued or reduced in dosage or frequency.

| In other methods, a control value (i.e., a mean and standard deviation) of immune

25 response is determined for a control population. 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 relaﬁvc to the control value (e.g., greater than one standard

' deviation from the mean) signals a positive treatment outcome. A lack of significant
30 increase or a decrease signals a negatwe treatment outcome. Administration of agent is .

generally continued while the immune response is increasing relative to the control value,
As before, attainment of a plateau relative to control values in an indicator that the

administration of treatment can be discontinued or reduced in dosage or frequéncy.
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particularly useful for nmonitoring a course of treatnent being adm nistered
to a patient. The nmethods can be used to nonitor both therapeutic
treatment on synptomatic patients 5 and prophylactic treatnent on
asynptomatic patients. The nethods are useful for nonitoring both active

i mruni zat i onwgé"’&m anti body produced in response to administration of

i mmunogen) and passive inmmuni zation (e.g., neasuring | eveI of adm ni stered

anti body). 10 1. Mermmommmtvmmuﬂ@ (@g ? g%mwé ng a
basel i ne val,ue of .an I nmune response in_ a atl ent’ Béfore admnistering a

p
dosage of agsViFIomARAelErmBe w2 samtrel Rapulstion Qfindieidealy whavkave idergose r esponse

af ter treal mestuentAviti hirkjolarigeirdd 888% ichmfle reflinfye e flo L YPi cal
rrargl n of ex erlgﬁ) err I N, repeat neasur enents of ‘the sane S&ﬁp' e,

expressed a ?i’s‘HEQ/Yaé‘E‘* SRR G resRenspirppatientatecompaad ur enent s)

in vaI ueSof whthehd daimxmezalué eﬂ’ﬂﬁﬁx&:@s@écﬂ@@él $n SpdbiSstiid oy ag}u%ﬁﬁ;yﬁﬂ&mﬂf“t come
(i.e., that adm ni ent has achieved or augnmented an

he. a
i mune r espfiRdiiore ?}}a“f’ﬂ%s%?rﬂé‘c‘flﬁﬂ‘m? frem e Goaglyalse tisamsntren be change
si gni fi cant tigcontinuede iftheReS in Ppafiedaf 6ipteridahSRb BN the QP TR, éoduH&’edcat ed. In
general , pg&nl]en S, ungergm ng an |n%£l| al course of treatment wth
i munogeni ¢~ age ton et ags g‘é’i“’é"d‘ fihe Iyel in theipatientpessists ‘Pqumen@ﬂpbsponse
Wit h successuiluwgtidosalymge mvd‘thtﬁ'l&nt reglﬁetfdakﬂampree@sebﬁdx@feﬁh?édﬁﬁkht may be
Adm ni st at jqn. %{1 agent is generally continued while the | MminG response

I S increasing. tai nment of the plateau is an indicator that the.
admi ni stered of Inpéatmghodsmuh&wdbmbteﬁuﬁdr&&vfn@d‘dﬁﬁ:@nﬂbﬂtl@@sage or

frequency. cont r.ol v , a nmean and standard
devi at i on) %@%ﬁ%ﬁé% cggrg%%f%%mem ‘88?8 ‘ﬁ@g‘%‘?“eé“&?}ﬁf focfletemmisel at i on.

Typi cal |y tWeethanairespaiptnneo! krpatinkr isvequtired] Thempisiuad vaiie &rame.msw.tes;roe&el ved
prior t reatlmpan%%%ﬂee& ?M@ﬁh Qtalh%%mg pEonse, L aly,[aﬁ nt after

adm ni stering a therapeuti ¢ agent are en conpared W Mt rol val ue.
A si gni 17 calft Patisat afisseprevipustcorse efdreatment ok siguificantdegemadeaclative tgtheat er t han

one st andargiedisirddabi@emddt AW LG R Ltlve t reat ment out cone.
A | ack of s;|ﬁl ni fi cant 309| n%&egseﬁggrwgk%ecr agl:a&%? T 2t BeREERETR e

treat ment oUtROWRES SEBRIFT Lt ipdieatign that trepasnt cancde r@éﬁé‘i apltgnagively.itimied whi |l e

the i mune \raaepmm&cdﬁalpa@erneaslbegoxﬁﬁkaiﬁ&ea dRrbiNEIE AR PlusVBhHEs  AS
before, att g tive to control values In an indicator
m ni

| at ea
that the a tdFtamlS?fﬁB? PeR! ?78 atignts, affer updergomea capariofdTeatmedtced i n
dosage 3t fAlsguasively, th&TeasDe OB 2 Gatient ednlbe Compirkinfis 2 @ngONafeln Val ue of

i mune res %Bmtx&n% ogpropl%'lzﬁgc%ﬂy qeds pagexgsa wgo remain free of symptoms of disease,

or populations of therapeutically treated patients who show amelioration of disease

characteristics. In all of these cases, a significant decrease relative to the control level

(i.e., more than a standard deviation) is an indicator that treatment should be resumed in a
25 patlcnt.

The tissue sample for analysis is typically blood, plasma, serum, mucous or
cerebrospinal fluid from the patjent. The sample is-analyzed for inﬁication of an imrﬁunc
response to the amyloid component of interest, such as any form of AP peptide. The
immt_mc response can be determined from the presence of, e.g., anﬁbodies or T-cells that

30  specifically bind to the component of interest, such as AP peptide. ELISA methods of -
detecting antibodies specific to AB 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.
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deviation) is determned froma control population of individuals who have
undergone treatnent with a therapeutic agent and whose i mmune responses
have plateaued in response to treatnment. Measured val ues of i nmune
response in a patient are conpared 5 with the control value. If the
neasured level in a patient is not significantly different (e.g., nore

t han one standard deviation) fromthe control value, treatnment can be

di scontinued. If the level in a patient is significantly bel ow the

control . val ue, go?ti nued admi nistration of agent is warranted. If the
level in the. péati éfﬁl‘mg‘&ﬁn% Thel ow the control value, then a change in
treatment regi mn gdneral, ehepigekdures Bematitofinglpdsfies ieiunaaiist/ a0 timiBo be 10,

i ndi cated. |n aqther.nethods,. a pati.en \%o i,S ng% ‘?resently recei vi ng
treatment BT AYIONIREREY Y"Fémz?"‘gi’zéR‘ﬁ geriped Aboye: HoweveL theanibods oni t or ed
for i nnéme%mpmmwﬁtgqaad%mmfgﬁmwm shaws ﬁ?ﬂ?mﬁ_i_ﬁédiﬂﬂpééfc i dn@Bddge Nt Ib s
required. e sur. val ue of i e response _in the patient can be
conpar ed W?HC%J§QW3LWW°WEE%%%' H@W&J&Wr desisthsdesan 15 t he
pati ent af tapproachps pretratitencieuslswitidh a pergitofasis to MomthOdbpbididUn thtaRIrEase
relative tq.th revious.neasurenent (i,e,, eater than a_typical margin
of error iﬂ'é %@%&tﬁ%%'saﬁ ?{ch °6anf’f?i° @%W‘l%ﬁgfﬁe q“?aaﬁ“tlbﬁ%i’sdati on t hat
treat ment cdithelpeder of20ndags. Al t ernatively, the value neasured in a patient
can be gonmpared.with a control . .value (nmean_plus stgndard devjation)

det er m'lﬁlbed in alnpsc?ﬁ’ﬁlnéetﬁpgﬁ aé?fscﬁ%teﬂ‘%aﬁ‘frgmﬁfft?&%ug?ﬂi'é? i1 fPepanisnt is @ade f

t r eat nent . b2fdreddirduisteition; @lsscond meastRABhti€Madeabotethbr@after RAdetedfine @RN be

conpared w_t control value in ul ati ons of pragphylactically treated
patients \Aﬁggcr%ﬁg?cﬁ l%"reléén %?neé’ip/%ieﬁpe&f”cﬁﬁf@ﬁ%t&am "b"ggb'éb'ﬁ?'élf f%ns of
t her apeut i erdnityr derayaif eutibody ieesis. SWhincths leesliofuntibodyriat dexlinaf to GissRRSe

characteri stJ : tf S} anifd,C degr.ease relative to
the cont roI§l gsﬁ%ﬁ?ﬂ%.cﬁ%o?gﬁﬁ ﬁ%ﬁgsg%ﬁcg%e & aséév‘?% f"bﬁs)")l s an indicator
t hat t rléat rdministratinn of affirtherdpgras @ f antibady i2 Bdipiaisicexdt In Sines tétleslsipeskarpl e f or

anal ysi s i uf¥qieqiahda¥urtt 1008, ledth un gé@&ap%dﬁﬂ&%{g;mceclgrc%br ospinal fluid

fromthe patient. The sanple 1s analyz _ rcation o an i mmune
response t @EVIPNSIE AFIPBIIRFd dQFATEHME @ berelirial Riprbylacticsar dherapsutiptyeatinsntm of AP
peptide. Thegimé Hode pitRHEOTHR kabrlLant8d & 16Vl i ghifieRl, I&s Bhgsence of , e.g.,
anti bodies or T- elif that 30 specifjcally bind to thée conponent of -

i nterest, : 43, °]§eE°f‘°i then the-meag minus eRsgendsrd deyitior of therefammrnodi es

speci fi20 t valdPingropuldiemei pAtiefits binefitisy A FRitREERRTiLiQRLBASE HABdilshal apPl i ed to
ot her pept |dde a%alnglgcg%s%wc%QS of detecting reactive T-cells are we.I.I

known in tCRE5SY

3. Diagnostic Kits
. ~ The invention further providcs diagnostic kits for performing the diagnostic -
‘25  methods described above. Typically, such kits contain an agent that specifically binds to

antibodies to an ai_nyloid plaque component, sucﬁ as A, or reacts with T-cells specific for

the component. The kit can also include a label. For detection of antibodies to AB, the
label is typically in the fofm of labelled anti-idiotypic antibodies. For detection of
antibodies, the agcnt'can be supplied prebound to a solid phase, such as to the wells of a

30  microtiter dish. For detection of reactive T-celfs, the labél can be supplied as 3H-

thymidiné 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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2. Passive Immuni zation In general, the procedures for nonitoring passive
i muni zation are simlar to those for nonitoring active inmunization
descri bed above.. However, the antibody 5 profile foll ow ng passive

i mmuni zation typically shows an i nmedi ate peak in antibody concentration
foll owed by an exponential decay. Wthout a further dosage, the decay
approaches pretreatnent levels within a period of days to nonths dependi ng

of some. nurlh kBt eafe Fab AP S SR BB Ay Bl SFRTR B ot hocs. a

basel i ne nmeasatarightbattis afacked te, lopolyiervise ARcompatibea kitidtiaantime durimgdte  bef or e

adm ni st r at a%"é%gﬂ r reafter to determ ne
the peak alrrlle |?)o 1ev ﬁ%&eﬁ&ﬁ&%%&%be Scﬁ‘%er?éssfs are made at
interval s t@dvqﬁﬁmgtl@ﬂetaemhl;mdmmaplmmg rhagerialss instietionst fudiol eevidko of ant i body
has decl isne Eggg : e of the peak |ess
basel i ne (egasg&ep% ‘g%‘?&g aig&g? ttlx?d‘mpnl s g{c:ﬁg %% a further dosage of
anti body is adm ni stered. I n some met hods, peak or subsequent neasured

| evel s I'ess background are conpar edg¥hifpreRf erence | evels previously
determned to constitute a beneficial prophylactic or therapeutic treatnent
regi me i n olher PROFERYLACTICEERIGACYRIASMGAINSTALZHEIVER'S DISHASE fi cant |y
|l ess than a ref@dnce level (e.g., less than the nmean ninus one standard
devi ati df of t hemebed@mdemﬁ@wmmipmﬁmio teambgenisimticdenef i ti ng

fromtreat f an addit] dosa f antibody is

i ndi cat ed. ”5%%5 Pagnc t| cwﬁﬁ “’f%%nfr‘?\?g i8] %)irﬂ;l%k’t‘ﬁe'sﬁﬁ%g%flﬂ’g?s e5’g‘i’iost| c
kits for pedé\@hmmgxchﬁm's-dka@mhﬁxclogﬁ Pmdd&odsﬂ&hﬂﬁdthﬁdcs&bﬂﬁ& midy pi cal |y,
such kits ¢ . SR if s to_antjbodies to an
amyl oi d pl agfxﬁéﬁéﬁ;mrrggnlg bedt' K?%l I%Ir? r?é c B95E AEFaledt BT speci fic for
t he conpo neh¢tero23rxetc orim, b@m aldsppslt mﬁl at glie naanhabéhge férosardd ayeﬁﬁcexaﬁoxmﬁs

ant i bOdI S i. cal e form | abel | ed

anti-idi gtypl °m° |%§%’f Jéggs ?—fdlfﬁs%fggsgté‘f“i e(S‘H mt t% } SEyR °1“PF§S$‘§%F& can be
supplied pr BDABH(ihléeON@c Bl_i&:lcdwlitha@@;-.ga&'d@h}ﬂa(SgérégafehﬂBYﬁ&)ﬂpﬁo@Batélb@@réE‘ crotiter
di sh. . For de ctl on of ﬁactlve T-cel | 5’6??2’8‘61 bel can be supplied as 3H

thyni di ne t & a@%ﬁr%ga%?d leﬁsél?%f‘?%a‘fség & jg ipdice pntijodics o EdtPl contain
| abel | i ng ppipyestfa@. di rections for use of the kit. The labelling may al so
include a chart or other correspondence reginme correlating |evels of -
measured | abel with levels of antibodies to 59 AP or T-cells reactive with
AD. The20erm | abel | i METHO®BSS to any witten or recorded

1. Source of Mice
Thirty PDAPP heterogenic female mice were randomly divided into the -

followmg groups: 10 mice for injection with aggregated AB42 (one died in transit), -
5 mice to be injected with PBS/adjuvant or PBS, and 10 uninjected controls. Five mice

‘25 were injected with peptides dervied from the sequence of serum amyloid protein (SAP).

2. Prcparanon of Immunogens
Preparation of aggregated AB42:. two milligrams of AB42 (US Peptxdcs Inc, lot K-42- 12)
was dissolved in 0.9 ml water and made up to 1 ml by adding 0.1 ml 10 x PBS. This was
30  vortexed and allowed to incubate ovcmight 37° C, under which conditions the peptide
aggregated. Any unﬁsed ‘AP was stored as a dry lyophilized powder at -20° C until the

next injection.
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material that is attached to, or otherw se acconpanies a kit at any tine
during its manufacture, transport, sale or use.. For exanple, the term

| abel | i ng enconpasses advertising |eaflets and brochures, packagi ng
material s, instructions, audio or video 5 cassettes, conputer discs, as
well as witing inprinted directly on kits. EXAMPLES 1. PROPHYLACTIC

EFFI CACY OF AR AGAINST ALZHEIMER S DI SEASE (AD) 10 These exanpl es describe

adm ni stration oﬁt§$§ﬂ§, [ APP wi th
amutati on at pos frat osiERy AR eATRARR AR BRE'E. O
Al zhei nmer ' s- fiiyReeights maypaclnds sely yeightsovkigitts wporteddn alhBxaaples hérsinj wiesof t hese
m ce ( PDAPP, Mm&ﬁ%&h&%@% LRiined NESE
animals, in ?helr het er ozygot e lrgﬁg gagc“?%m%&%@%%} %n%%b?&'é? SI f;{m)nt hs of
age forwar d. USiRg Wﬂvééwammrepsrabm aerd as hispgandstebhinationyie ksnjafctisy 3
deposi ti on egHh ¥R KRWn ddhdoliRtby. S€EN I n Al zhei mer' s di sease. PDAPP mice were
injected with aggregated A 342 (aggregated Af342) or phosphate buffered:
sal i ne. Aggregated A1342 was chosen because of its ability to induce
anti bodires to nultiple epitopes of A(3. 20 A METHODS 1. Source of Mce
" Thirty PDAPP heter.genlc femal e mce were randomly divided into the

follow ng groups ﬁqeegatmyrofpmcgg@ on with aggregated A1342 (one died in
transit), 5 mce tGrdRgadnhjetbed £82 10 uni nj ect ed
controls. Five mce 235 vvere |n102%% g\%ﬁ{gﬁt@%}éﬁ@%}g‘sﬁ% rﬁg?uesg()’ romthe '
sequencelbf ewlsifisddnl/wish @Oppbteéitwnq Sﬁ‘d")vant (EFAPneqﬁmhmhmm aff400 pirunogens
Preparation Qfu P42 S. Pepti des | nc,
| ot K-42-12) u |ss§§€g§ﬁ %Wﬁkuth%QE cffhﬁf P ni by addi ng
0.1 nm 10 x WO@ﬁl%mplc@@rWimdnm)atlm ’d‘woactdnwlnaitdescsuer ni ght 37
C, under whigR wedigtidd £ BPnkn Eﬁﬂfs'?ﬁeﬁg & Sl 4P Was stored
as a dry Iyophlllz%d pomdgrng? -20 Cu Qﬁ Qﬁkﬁgﬁgép&Fﬁﬁgébg%ﬁp 60 It
shoul. d be ndaehly HigrvalniaFoe utef P(B@nmmpeﬁ Wgrcd&la':ﬂeébinepqmmbalmq:)are used,
the dryjswei ghts misgdipebaies R Exanpl es
- herein, unless ot hervm%lé mdﬁcat al%r]fcsléltlj ag#‘ﬁce%waE&éﬁ& masses of
pept i de nmay i o§BBS Adivrant at4eg mlgnesmatﬁd,agrdofasbcaf?gswfermMe m@mjwﬂmn@n such

as nitrogen lﬁc@&/ﬁé FIiB@kd @B sarﬁ&cﬁéamelﬁgﬁg hﬁ&c of 100 pg per injection.

4. Titration of Mouse Bleeds, Tissué Preparation and
20 Immunohistochemistry

The above methods are described infra in General Materials and Methods.

'B.  RESULTS
PDAPP mice were injected with either aggregated AB42 (aggregated AB42) SAP

25 peptldes or phosphate buffered saline. A group of PDAPP. mice were also left as

uninjected, posltwe 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 Ap42

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 1:1,000to

1:30,000 for this immunogen with only a single mouse exceeding i:l0,0000.

TABLE 3A
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5 wth the known conposition. 3. Preparation of Injections For each

I njection,. 100 g of aggregated AR42 in PBS per nouse was 10 enulsified
1:1 with Conplete Freund' s adjuvant (CFA) in a final volune of 400 |

enul sion for the first immunization, followed by a boost of the same anount
of immunogen in Inconplete Freund' s adjuvant (IFA) at 2 weeks. Two
additional doses in |FA were given at nonthly intervals. The subsequent

i mruni zati ons were .done at ”Dntﬁe)‘sdt%‘?é\é |d1D500 | of PBS. |njections
e

were delivered i ntraper| t oneal | yAfgng&? ectl ons followed the
same schedule and mce were inje W ﬁ‘ x of PBS/ Adj uvant ‘at

400 | per ; P m SAP e e tARS S e

fol | oned thgge;gne #mﬁe?u?e \Lfs‘ilvor?lg #él dosle g fﬁﬂg F.#adﬁper %iPlTect#ild(;sn 4.
Titration (imdgthils eds, Tissue Preparatiion amd 20 jl munghi st oghemi stry
The above: r‘y:g_t_hg,g%m L5800 § h380P Ii 130000 |j 000 nkSeaq|l NER0Orli 400004 ndodedst|hods. B.
RESULTS PDAPP—i2piiltne S0 o808 il ol e 100G M3 (EGIregat ed A
P42) ,  SAP 25 peptichiS: 25000 Pb 'ﬁ‘ag o0t o5 T Soos is.boo A.zggo'q P DAPP mi ce
were al so- I[ETT_ab| 25b001|T1]36080 £ 054obdoV € 2708 120800 ¥ - 158007 Od00d0']€ M C€ 1O
aggregat ed AR42 were nmonitored every othner nontn TI‘O ytne tourtn boost

unti | g mce were one year of age. Mce were sacrificed at 13 nonths. At

all tinme”points exam ned, eight of the nine aggregated A042 m ce devel oped
a high antibody titer, whi ch remai ned TARIDE $ir oughout the series of 30

I njections (titers greater t han TitdQQ@08Y, MekignanOm.h nouse had a | ow, but
measurabl e titer  of appropBSadjedtad Micé 08 Both Fhunckenskablg 3) . SAPP-injected
mce had tifaees of 1: 1,800 to| 1:#304 000 Torrshi S] I MaIEOgEN W iz ontly a .

si ngl e mousBPARReedijng 1:10,0D00. TABLE 3A 61 Tjters at %0% Maxi ngl O. D.
Aggr egat ed |- mmeuthe) octled M ce Ahe of #100 #101 #10P #103 #104 #105 #106 #107
#108  PDAPP—(roAth A vekgool 1 sAmble 15008 ' D0043BH0 160000

100000 6 F5000—658do—3 55@95%9_ kg 5000 <4nblgn 00wk bke
1 X bkg' - x bkg <4 x bkg <4 x bkg <4 x bke

a0\

%

10

Sera ﬁ'om 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 poirlﬁ otherwise, they were less than 4 |
15  times background at all time points (Table 3). The SAP-specific response was negligible |
at these ﬁmc 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 Wcll as in the
20  frontal and cingulate cortices. The pattern of deposition was similar to that of untreated
cbntmls, with charéctcristic 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 reduced amyloid burden, confined to the hippocampﬁs. An isolated
plaque was identified in another AP 1-42-treated mouse. ,
25 * Quantitative image analyses of the amyloid burden in the hippocampus verified
the dramatic reduction achieved in the AB42(AN1792)-treated animals (FIG. 2). The
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8 20000 55000 50000 50000 400 15000 18000 50000 60000 10 4.0000 20000
60000 50000 900 15000 L - 50000 20000 40000 12 25000 30000 60000 40000
2700 20000 7 0000 25000 20000 5 TABLE 3B Titers at 50% Maxi mal O D. PBS
injected Mce on both Immuno ens at 1/00 Age of #113 #114 #115 #116 #117
PDAPP months 6 <4 x bk<4 x bk<4 x bk<4 x bk<4 x bk 10 5 x bk<4 x bk<4 x
bk<4 x bk<4xbk 12 <4xbk bkg <4xbk <4xbk <4xbk 10 Sera from PBS-treated
ten and twelve nonths.

mce were titered agai st a te 42 at siXx
At a 1/100 .d“ﬁ%‘lﬂ‘u Blpes o the 9%@83 ”\/ng P$§ 808P (ZadPaPIn 8ad Tapfle wnimstted Ap42,
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SAP- speci fi & goes on?g(%ah}é‘ RBEFsh agpeian PJ“FNEFE ?@mﬁ'&nﬁtﬂ%wi)ﬁkﬁ‘ﬁp all titers

| ess than 3(pepnd59(\sanppuas 5014% FBraini tiRSueFo&ftht intfARd ABHEAIREESAnhiRedl - 42 t 1 eat ed

group ha no et ect abl e loid in their brains. In contrast, brain.tissue
from ni cg “%%’a%’ﬂ “ﬁY‘S’E‘B%"dinWt‘B‘? Agpssifisenengslonatprtibpdy deposits in

t he hi ppocamﬁﬂs)SMSnmI}ﬁppa&nh;ﬂs taB eld Bs it tb@dspRRE &n@ﬂu.k.éﬁxﬁlaxcﬁftér}xces The

pattern of dF%nﬁwél on _was SI | ar to that of untreated contro W th
char act eri sPf Y0 SFRoFHEM VA ‘\Fﬁ?%&l"ﬁfﬂ'@“‘é’&ﬁ?‘ém‘&%n@n&ﬁs BIG2elnout er
mol ecul ar | agditionpin tmdaelahtrnmsgrmhhéi@ﬁ}w& hafteMstic qu?ch‘BHt%?vIlﬁ d he AR

1-42-injecte roup. h r.e tI ced anyl oi d burde confined to the
hi ppocanpus. q’,&ﬁgﬁ softg?g Eﬂg%{ és ek A4 B°ﬁ“ﬁ”8?|‘6‘i“l1?éllaymf§w42 treated

nouse. 28 Qmmqamaalldueategytgeuaﬂadhyeeesmes‘eg}dt@s anyl oid burden in the
hi ppocanpus veri tic reduction achjieved in the

dra
AR42( AN1792) -t r ﬁi@&‘“’ﬁ ‘é‘“‘(‘ 1, AP jeposis wereglso devnid of Rexriticplagyes thate anyl oi d
bur den for aMGprdBEygsmmd(ﬁPBAmeéawim‘tﬁé hirhd AP 485 8/RESC ANlok Bhind" OUP

(2.65% wer ant t hap.for those i mmini zed with AN1792
(0.00% p= 0388(5%)%111%‘&“% &Y r??’?gg@?ﬁ "?Jﬁ‘éed'rg&g &HI YapERte Bicek IRE NgRBRHS | nmuni zed
with SAP neuritic plaques typical of untreated PDAPP mice. A small number of neuritic plaques

15  were present in one mouse treated with AN1792, and a single cluster of dystrophic

neurites was found i ina second mouse treated with AN1792. ‘Image analyses of the
hippocampus, and shown in FIG. 3, demonstrated the virtual elimination of dystmphjc
neurites in AN1792-treated mice (median 0.00%) compared to the PBS recxpxents
(median 0. 28%, p = 0.0005).

20 Astrocytosis characteristic of plaque-associated inflammation was also absent in
the brains of the AB1-42 injected group. The brains from the mice in the other groups
contained abundant and clustered GFAP-positive astrocytes typical of Ap plague-
associated gliosis. A subset of the GFAP-reacted slides were counter-stained with
Thioflavin _S to localize the AP deposits. The GFAP-positive astrocytes were associated

+25  with AP plaques in the SAP, PBS and untreated controls. No such association was found
in the plaque-negative Ap1-42 treated mice, while minimal plaque-associated gliosis was |
identified in one mouse treated with AN1792.
Image analyses, shown in FIG. 4 for the retrosplenial cortex, verified that the
- reduction in astrocytosis was significant with a median value of 1.56% for those treated

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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pepti des (SAPP) was 5.74% Brain tissue fromthe untreated, control mce
contai ned 5 nunerous AP anyloid deposits visualized with the A(3-specific
nmonocl onal antibody (nmAb) 3D6 in the hippocanpus, as well as in. the
retrosplenial cortex. A simlar pattern of anyloid deposition was al so
seen in mce imunized with SAPP or PBS (FIG 2). In addition, in these
| atter three groups there was a characteristic involvenent of vul nerable
subregi ons of th&videsdetfrosd Aabictaf thy ASRAP- 4nd PAS-in _Fbk@&'m?e%ddﬂﬁte@g e- ol ecul ar
| ayer of the 10 hippocanpal dentate gyrus, in hree of these groups.
The brains t3fsaciated r@g AT oTagmtiyi bas ngeqﬁmfée APL62 iiegtod chiasf consstenitt i c

pl aques t haty, Yqﬂgyjﬂ]j ufzfxg $PDAPP mce with the human APP
anti body 8ES. ﬂ%lal&%f%m gieir%d rom remsu ni ng groups (SAP-injected, PBS
and uni nj ect ed nﬁmnh@fdhmmcbm@smwalmreacpﬂdaqmymw&wnhauntreat ed

rouse 1 oo PEFB s DRS ool REMAC. e MAMER pd B SHAC PICEIN 54 PV s
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hi ppocanpus, & o r VI eI tion of
dyst rophi c cﬁeurf%@%%ﬁ#%@'mrg@?@%&r@ég&k d g’é’% gn%‘g ed to
the PBS recjani Simasd). Thertsident YAB U reaptive Bl 0Ae5) thebﬁmﬁlsmamotham&ogha

char act er i Styaged@h silif ) f ent in the
brai ns of the A(3{ 42 ilj!%jngél[ﬁ &Ioa’trh@gg}ﬂw brar ns Wcﬂlt %eonghb@e " the ot her
groups Qontasioriagd XH\rrd dabelingyps %t”éh@MAlemﬂe%tpdmﬂaéNﬁ&Zyt es . typical
of A(3 pl a0empAPRUABIScirbIgsd 8 STy i des were
count er - st ai neg with Thl%f I a\c%?r@‘saft%lo oca%llﬂg&ew%1 qh%\ éag% dThe

GFAP- posi t i Velaamalesg yeseapsever e associ at ed 25 with Ap plaques in the SAP, PBS
and untreated controls. No such association was found in the

pl aque-negative A(31-42 treated mce, while mninmal plaque-associated
gliosis was i defit i i ENCRUION mouse treated with ANL792. | mage anal yses,
shown i nsFl G 4 £Rd 1adit APIARS N8 Rladtlve GREdb B and/ Sfd eduction
in astrocytosis wasa5| gnllﬁ cqgnt Wi ta vg med |aﬁnv§ G‘Ek%ﬂgéfb’g{é‘&g’%ﬁ“ hose
treated 30 thil AR -RNnipgted migedudicatrtbiit ap oventigmslyditiizsameiloid ardeBagittdin gr oups

i muni zed  Witidir bRAR, antiitoth@Ral cBRSqRhced N FILRA! fidsié B 2 iflgnce froma
subset of the APl 42- and BaS-cl ﬁsg(ectce m ce quiggl cat e%ﬂ gglgle)gy;g?;m at ed
MHC U i mundbssat® nge%é’éﬁtAﬁlrﬂztsheWAmm@Y Fh?jsemlédwﬁpetéolomm stent
Wi th lack Ofcomfbl Abrtrahi@bBt fike! ?ﬁéré}ﬂ?zﬂ,&ﬁwz {nf‘ei@&ﬂ%ﬁemg%%%fkeﬁ?mu?ket he mouse

brains were also reacted with a mAb speci
20  prevention of deposition or clearance of human Ap from brain tissue, and elimination of

subsequent neuronal and inflammatory degenerative changes. Thus, administration of Ap
peptide can have both preventative and thefapcutic benefit in prevention of AD.

I. DOSE RESPONSE STUDY _ _

25 Groups of five-week old, female Swiss Webster mice (N=6 per'group)'were
immunized with 300, 100, 33, 11, 3.7, 1.2, 0.4, or 0.13 ug of Ap formulated in CFA/IFA.
administered intraperitoneally. Three doses were given at biweekly intervals followed by.
a fourth dose one month later. The first dose was emulsified with CFA and the remaining
doses were emulsified with IFA. Animals were bled 4-7 days following each

30  immunization starting after the second dose for measurement of antibody titers. Animals
in a subset of three groups, those immunized with 11, 33, or 300 pg of antigen, were
additionally bled at approximately monthly intervals for four months following the fourth
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5 nonocl onal antibody specific for MAC-1, a cell surface protein. MAC 1
(CD11b) is an integrin famly nmenber and exists as a heterodiner with CD
18. The CD 11 b/CD 18 conplex is present on nonocytes, macrophages,
neutrophils and natural killer cells (Mak and Simard). The resident

MAC- 1-reactive cell type in the brain is likely to be rnicroglia based on
sim |l ar phenotypic norphology in MAC-1 i nmunor eact ed sections. Plaque 10
associ at ed Nafufizitivnad mogitosalse decayaif therantibuly Désports atbssirifye bf @3ssad Wi t h

AN1792 conmpared to. the S cqntrol. group,. i ndi ng consi stent with the
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deposited i E&ﬁ%&%ﬁ‘%lﬁ%%‘}ﬁ&ﬁ %tﬁ’f}?‘ﬂ&?i“if‘m%"éﬁ%equences, such as gliosis
and neuristic pathol ogy, were absent. PDAPP mce treated with Al 31-42 show

essentially the : L. ack of pathol ogy -as . control _nontransgenic mce.
Therefore, APi 1%%@“‘]’ F%W§B&?°é"ﬁi°g%rvdwit?/%7i% %o pespensedtent i on of
deposi tion aiie teb tpwesndieeso Mda BRibodyRitkFsQF8 4bbat 171 00D 38448, doddd dnlbo Nat i on of
subsequent q_gﬁrogg%%nd i nfl ammat ory degenerative changes. . Thus,
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emul si fied WG FPmBRRDISkET With GMTsiohrboyt 1498 spdthebisBest fur deses dusterddt h | FA.
Ani mal s ver &gbtlh&dwiﬁr@Md‘ahSﬁaﬁconiS%,ﬂﬁﬂﬁ@EE&c@&io@nmﬂiﬁ%%!dQ& gdupfihag af ter

t he second ¢ose &gﬁ) t-]meas'urement of antibody titers, Aninmal's "i-n a subset of
three groupS®™er KOs 0RY nFollowing;the foyrth impmunizgtion thy tijerdgcresse Wagarere wer e

addi ti onal | ynoBése tbr ostRREpe X THEN Rhsya dIBAR HEbe Yesh&HsE hteds heflOWer laRtillen ARAL DS
followi ng the folgortgﬁg4 i myuni zation to nonitor the decay of the antibody

response acPUYEs R BGdtedp 1] dedanahis fqmpr driepeabieantibpdinforaediients of These

ani mal s r eceil4 g tha GMTE 365j0b6 for redipibAtsZRt | QF. Alaif® 8188 for R Righsf ©F St udy
initiation. They were sacrificed one week lNater to neasure anti body
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20 300 ug. By the third immunization, titers of the highest four doses were all comparable

and they remained at a plafcau after an additional immunization.

One month following the fourth immunization, titers were 2- to 3-fold higher in |
the 300 pg group than those measured from blood drawn five days following the.
immunization (FIG. 6). This observation suggests that the peak anamnestic antibody

25  response occurred later than 5 days post-immunization. A more modest (50%) increase
was seen at this time in the 33 pg group. In the 300 pg dose group at two months
_following the last dose, GMTs declined steeply by about 70%. After another month, the
decline was less steep at 45% (100 ;;g) and about 14% for the 33 and 11 pg doses. Thus,
the rate of decline in circulating antibody titers following cessation of immunization |

30 appears to be biphasic witha steep decline the first month following peak response

followed by a more modest rate of decrease thereafter. '
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the two | owest doses. Mean antibody titers are about 1:1000 after 3 doses
and about 1:10,000 after 4 doses of 11-300 g of antigen (see FIG 5).
Antibody titers rose dramatically for all but the | owest dose group
following the 10 third inmunization with increases in GMI's ranging from 5-
to 25-fold.. Low antibody responses were then detectable for even the 0.4
g recipients. The 1.2 and 3.7 g groups had conparable titers with GVIs of -
about 1000 and the_hi ghest four doses clustered ether with GMIs of
about 25,000, wit Hhepatibe st:c@tpms.a%theiﬂnpmré@@egesa@sséoag&iséwwswbaﬂ%aer GMT

of 3000. Fol | QuiingiattdenchOstyoling KBy B POAPP R dehic @icd iRGfu8RsAnWas nore 15
nodest - for nost groups. Thére was a ¢l ear dose response across the | ower
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anti body for $iR0ARb Bothges @ffectiVe thinicé.9 to a GMI' of 36, 000 for recipients of
11 g...Agaipn, titers for the four highest dose groups of 11 to 300 jig

cl ust er ed- ioget her. Thus followi ng two i munizations, the antibody titer

was dependentygon tmmpmmEW@mcm@zmmemmw to 20
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: i3
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that the pgakaRRd peehis 1Bl he2DAPRSRRASe occurred |ater than 5 days
post -i mmuni zation. A nore rmdesteq(jlgo% mcreaseflmseen at this tinme in

the 33 jig group. Q¥ taHmMegenrye Y§edfB s Hrdyy pnterate FRISRAeVEIeR 3 BRYSY t he
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decr ease ther ﬂ%ﬂ‘g ?ﬂf‘ﬁ“b‘ggﬂw %&cgd&ﬁmﬁ%&meﬁg@w’g*d&mmﬁ .

response of thasdse ﬁ\fﬂoﬁxﬁdem&ideﬁntﬁlnm@str@hﬁ nSirites canedtuaux‘u'd’bqﬂ&;u&f Lybiing
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20 level These charactenstlcs allow for disease-relevant, selective and reproducible

measurements of neuritic plaque formation in the PDAPP brains. The dystrophic
neuronal component of PDAPP neuritic plaques is easily visualized with an antibody
 specific for human APP (monoclonal antibody 8E5), and is readily measurable by
computer-assisted image analysis. Therefore, in additién to mcasunng the effects of
25  ANL1792 on amyloid plaque formation, we monitored the effects of this treatment on the
ddelopmmt of neuritic dystrophy. |
Astrocytes and microglia are non-neuronal cells that respond to and reflect the
degree of neuronal injury. GFAP_-positive astrocytes and MHC I-positive nﬁcroglia are -
commonly observed in AD, and their activation increases with the severity of the disease.
.30 Therefore, we also monitored the development of reactive astrocytosis and microglibsis in

~ the AN1792-treated mice.

A. Materials and Methods
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reversi ng neuropat hol ogi c characteristics of AD in aged ani mal s.

| muni zations wwth 42 amno acid | ong AP (AN1792) were begun at a tine
poi nt when anyl oi d pl aques are 10 already present in the brains of the
PDAPP m ce. Over the tinme course used in this study, untreated PDAPP m ce
devel op a nunber of neurodegenerative changes that resenble those found in
AD (Ganes et al., supra and Johnson-Wod et al., Proc. Natl. Acad. Sci.
USA 94, 1550- 1555 (19_97)%. The deposition of -A(3 into anyloid plaques is
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injury. GFARBeRidey f BSiimbhiSsciRRtaMiGiykds; POSi tive microglia are _ _
commonly observed in AD, and their activation increases with the severity
of the disease. Mothphdemtwises infxampled, wibsss eheradsetipdicatrdy BiSdisptides lobi2 r eact i ve
astrocyt 0si sin@Qeliffint Ieglided 3t ME0339 STVN I whrskd @g&ﬁd:erm&ﬁﬁgeﬁ-fo&ﬁé erials
and Methods .66 Forty-eight, heterozygous female PDAPP mce, 11 to 11.5
mont hs of® ag® MBIz %#FPHPW@?&P’[‘@&%SV@??@%F Bmﬁhrﬁ?@mamﬁﬁé‘&? into
two groups: MBOIM asd MBOABD werdhiisdd fof @@ thved SuditdMalGmafunBNbAD Zinakicterdd M Ce t0 be
i mmuni zed Wl}eg’elgrﬁﬁi"an%qgrﬁonnonbi ned with Freund's adjuvant. The AN1792 and
PBS groups were agal n di Vi %'d 5 when they reached --15 nonths of age. At 15
mont hs of age apperdmmuaizations,nab fig of ANBZN in POORIPBSfor PBS aldd wa2- and ™ -
PBS-treat ed ani mal,5..wer.e eut. (W4 n=10 and 9, especti vel I he
remai nder con%sﬁ%g'lﬁdf‘g ar @‘?ﬁmrﬁ?’?genérgajq so% uvﬁ‘ﬁt(?f}ﬂ‘g °W§leﬁoﬁr€2"§9 5.18
20  adjuvant (IFA) or PBS in a final volume of 400 pul. The first immunization was delivered

with CFA as adjuvant, the next four doses were given with IFA and the final four doses
with PBS alone without added adjuvant. A total of nine immunizations were given over
the seven-monith period on a two-week schedule for the first three doses followed by a - |
four-week interval for the remaining inj ecti_bns’. The four-month treatment group,

25  euthanized at 15 months of age, received only the first 6 immunizations.

B. Results :
1. Effects of AB42 (AN1792) Treatment on Amyloid Burden
_ ~ Theresults of AN1792 treatment on cortical amyl_oid burden determined by
30  quantitative image analysis are shown in FIG. 7. The median value of cortical aniyloid
" burden was 0.28% ina group of untreated 12-month old PDAPP mice, a value
representative of the plaque load in mice at the study's initiation. At 18 months, the
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nonths (n=9 and 12, respectively). Atotal of 8 animals (5 AN1792, 3 PBS)
died during. the study. In addition to the i mrunized ani mals, one-year old
(n=10), 15-nonth old 10 (n=10) and 18-nonth old (n=10) untreated PDAPP m ce
were included for comparison in the ELISAs to neasure A(3 and APP |evels
in the brain; the one-year old animals were also included in the

i mrunohi st ochem cal anal yses. Methodol ogy was as in Exanple I, unless

ot herw se i n S Peptides rni.a P | ot MEO339
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received only the first ni za I ons. ect's of AP42
(ANL792) M edringliftof SAVLARY treptraenBgriofd denesitierswistascay distiiisteg it theBSGmng on
cortical anylgd 7;90%95’3%%@%@&@0@&@ E@(vas%guﬂﬂlaémﬂda?etg:bgw'?%camt ysis are

shown in FIG he medi an val ue of cortical urden was 0.28%in

: any
a group of untifasierebseryatinmthewes)that ANARRE spnenletely halted the progegssiesefiamatdidie of
the plaque Iqmwomdmoﬁﬁam,tm&ab@msteu%mﬁaddruehmfcmecs Alweh3s TRREEG, the 67
anyl oi d burden Lbﬁi(/:reased over 17-fold to 4.87%in PBS-treated mce, while
AN1792- tr eatP8¥F 0 E¥CRedfeRosaBdR thy RSEduced anyl oi d burden of only 0.01%

notably IBss t han t e pﬂ&oﬂﬁ@ff@htﬂﬂmabﬁﬁcaﬁkﬂ%tQﬂhé‘vctolﬂﬁg l@eéixcz@grq 13131 rmn{ E
y reduced in the

PBS-treated oi d en was nifican

AN1792 reci p?’ “‘a‘P° E@t“% “("é%%‘bjeégﬁfe?fisafﬁtﬂg bgﬂ’ﬁlﬁrﬂm@)gmalﬁdwfw tedg9os
reduction; pBerOOBRY fwmatdmsnonﬁypmbrlcymptewabs@ad of&ﬁ;tﬂcﬂlaﬁhymmoe&lf&unaﬁh in-
PDAPP mi ce injd ARi-RS.4 te? era r{ﬁglotal ?EQOF? S,?Pagﬁ\r}:galt“ﬁ orti ﬁb%’]"éRSC) and

progresses in a ventra direc ™ and -
ent or hi nal coempasted dep@jts. Little or no anyl oi d was found |n the EC of 12 .

20

2. AP42 (AN1792) Treatment-associated Cellular and Morpholog1cal
Changes .

A population of Aﬁ-positive cells was found in brain regions that typically

contain amyloid deposits. Rcmérkably, in several brains from AN1792 recipients, very

25  few or no extracellular cortical amyloid plaques were found. Most of the AB
immunoreactivity appeared to be contained within cells with large lobular or clumped
soma. Phenotypically, these cells resembled activated microglia or monocytes. They
were immunoreactive with antibodies recognizing ligands expressed by activated
monocytes and microglia (MHC Il and CD1 1b) and were occasionally associated with the

30  wall or lumen of blood vessels. Comparison of near-adjacent sections labeled with AB

| and MHC I-specific antibodies revealed that similar patterns of these cells were

recognized by both classes of antibodies. Detailed examination of the AN1792-treated
brains revealed that the MHC II-positive cells were restricted to the vicinity of the limited

68



- nmonth-old mce, the approxi mate age at which ANl 792 was first

.adm nistered. After 4 10 nonths of AN1792 treatnent, anyloid deposition was
greatly dimnished in the RSC, and the progressive involvenent of the EC
was entirely elimnated by AN1792 treatnent. The l|latter observati on showed
that AN1792 conpletely halted the progression of anyloid that woul d.

normal |y i nvade the tenporal and ventral cortices, as well as arrested or
possi bly reveg Lt i e ' The profound.effects, of AN1792
treat nent on géfealrg%?%ék Ecdotg‘%lﬂ (%1213 Eg'nyuﬁg?qéh é‘%‘tﬁlpe%&fiﬁ°%eé“%,&ﬂ’ il are
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expressed by activated nonocytes and mcroglia _ | ) 117b) and
wer e o_ccé%i oW&Y‘PVlYa@é’a%eéH‘ wiTeded FeABDmigs| Thepmylpideepasitio besidted e sel s.
Conpar i son 0$oﬂﬂ@i%s@£ﬂ€&§ﬁb%te§ﬁﬁ&de@ﬂ§aéoﬁgﬁ\loﬁgba\ﬂd:[ th QRtrastifa MiGoek br SPECI T C

ant i bodi es rev.eaged that simlar patterns of these cell's were recognized
by both cl as&a@s §pm AN 7REHrald mippihusiprRem sendrsigeloters. Thehippeaan! ¢ r eat ed

brai ns r eveaingyloitl Begositibendvidhpe borfp@sid di g 6} bR, WRItEe BR34d Ja6LEda O the
vicinity of the lim.¢ted | oi.d rempining in these aninmals. Under the

8 a _
fixation con‘ifﬂpll%ﬂ%d’%‘legylé‘ﬁ? d; $,pumher pLUnuial pHNG3te SERGHTADY &8 PreFepEthati ¢ h
anti bodi &5 tdiateaétive Oghianie- AP abitlotiict, Sbiral GO3Eth ApeBedBlbl am fol¥RRAiniHgD45RB)
| i gands or | eykocyte common antigen (CD45), but were reactive wth an
ant i body rec‘ifgﬁi zing |l eukosialin (CD43) which cross-reacts w th nonocytes.
No 5 such cells werMHCdUpabitiva cellayenf frdqhentlpBEseives aih @itk vidii6 of BRARRILI Ce

invariably develop anyl oi.d deposition in the outer ol ecular |ayer
of ' the hi ppoipat BER% Y, Plitetd B TRRer thesrten phAS BoreeR RO bS L roak

amyloid was very similar in several brains from AN1792-treated mice. The distribution -

20  ofthese monocytic cells was restricted to the proximity of the deposited amyloid and was
| entirely absent from other brain regions devoid of A plaques.

Quantitative image analysis of MEC I and MAC I-labeled sections revealed a
trend towards increased immunoreactivity in the RSC and hippocampus of AN1792- |
treated mice compared to the PBS group which reached significance with the measure of

25 MAC 1 reactivity in hippocampus.
These results are indicative of active, cell-mediated removal of amyloid in

plaque-bearing brain regions.

_ 3. AN1792 Effects on AP Levels: ELISA Determinations
30 " (a) Cortical Levels
In untreated PDAPP mice, the median level of total AB in the cortex at
12 months was 1,600 ng/g, which increased to 8,700 ng/g by 15 months (Table 4). At
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In untreated PDAPP mice, median hippocampal levels of total AB at
twelve months of age were 15,000 ng/g which increased to 51,000 ng/g at 15 months and
further to 81,000 ng/g at 18 months (Table 5). Similarly, PBS immunized mice showed
values of 40,000 ng/g and 65,000 ng/g at 15 months and 18 months, respectively.

AN1792 immunized animals exhibited less total A, specifically 25,000 ng/g and 51,000

ng/g at the respective 15-month and 18-month timepoints. The 18-month AN 1792-

treated group value was significantly lower than that of the PBS treated group (p= 0.0105;

Table 5). Measurement of AB42 gave the same pattern of results, namely that levels in
the AN1792-treated group were significantly lower than in the PBS group (39,000 ng/g

25
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vs. 57,000 ng/g, respectively; p=0.002) at the 18-month evaluation (Table 3).



case the differences between the AN1792 and PBS groups were significant at
both 15 10 nonths (p=0.04) and 18 nonths (p=0.0001, Table 4). Table 4:
Medi an AR Levels (ng/g) in Cortex UNTREATED PBS AN1792 A e Total A B42 n
Total A542 (n) Total A D42 n 12 1,600 1,300 (10) .15 8,700 8,300 (10)
8,600 7,200 (9) 1,600 1,300" (10) 18. 22,200 18,500 (10) 19, 000 15, 900
(12) 5,200" 4,000" (9) * p= 0.0412 **p=0.0001 15 (b) Hi ppocanpal Levels
In untreated PDAPP nice, nedian hippocanpal |eévels of total AD at twelve
mont hs of agg%r5éM5!’@UGﬁﬁgYstmﬁ4g§WHW@P% to 51,000 ng/g at 15 nonths
and further to 81,000 n@/NTREATBDmoONt hs (TRBS e 5). Si mANI7®Y, PBS

i muni zed mi ce Ehaued| yahuesias 4@ 409.@0/ daand (K5, RRY N@pe atglp nonths
and 18 nont hs, resleecn 'lé : gfbdﬂ\g}g Z 1mmuni zed anj nal's exhrbrted | ess
0 ?
15i1§% oib‘% . ﬁée

total AD, specificall / nd 000 . ng/g t respective
15-month and 18 nﬂ%t h% 493590%%?9 A%i?éggotlr}g&pgd? pup’value
was signifi -cant%wmmw— 1 0105;
Tabl e 5). Measur erERP-08° A1342 gave the sanme pattern of results, nanely
that levels in re=ARA2292-treated group were significantly lower than in
the PBS group (39,000 ng/g 25 vs. 57,000 ng/g, respectively; p=0.002) at
the 18-nopth eval uati (Tabl . O Table 5: Median AP Levels (ng/g) in
H ppocanpis UNTREATED BES ER Ry eyl al A B42 n Total A B42 n Total A
B42 n 12 15,500 11, 100 12-mopthigtrepted AP /micadhe medign ersbaligplens ofdgtal 9) 24, 50
22,100. (10) Afwas 150g@ DDl 6)pAD 1 DHBRNS, hif mpdiGeinedoased ar28lngigehdby I8 12- nont h
untreat ed PDARRmEh&Eniseh B3 STRA. FBSCELRA iR dis%xé?Ld RédidnQbal Ap Witie¥es2115 na/ g

(Table 6). At 15 nt thi's jan incr | 8.nq/ g _and 18 nonths
had risen tongé atn{(};) on flgﬁggggiggmn?nr@asr s‘sﬁ |is§gltrﬁﬁce£ rreag?‘g?{c?"g{“gfé BYS val ues
of 21 10 22ng/gtotal AP at 15 months and significantly less (p=0.002) total AP at 18 months (25

ng/g) than the corresponding PBS group (Table 6). :

Table 6: Median AP Levels (ng/g) in Cerebelium

UNTREATED PBS . AN1792
- Age TotalAB (m) |Total AB (n) |Total AP (n)
12 15.6 (10)
15 277 - (10) | 208 - (9 217 @10
18 350 . (10 43.1 (12) | 248 ©)

*p=0.0018
15

4. Effects of AN1792 Treatment on APP Levels _
APP-a and the full-length APP molecule both contain all or part of the Af
‘sequence and thus could be potentially impacted by the generation of an AN1792-directed
immuhe response. In studies to date, a slight increase in APP levels has been noted as
20  neuropathology increases in the PDAPP mouse. In the cortex, lévels of either APP-c /FL
(full length) or APP-a. 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 AN 1792-treated APP values were not significantly -
different from values of the 12-month and 15-month untreated and 15-month PBS groups.
25 In all cases the APP values remained within the ranges that are nonﬁally found in PDAPP

mice.
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ng/g at 15 nonths and 43 ng/g at 18 nonths. AN1792-treated aninmals were
found to have 10 22 ng/g total AP at 15 nonths and significantly |ess
(p=0.002) total AP at 18 nonths (25 ng/g) than the correspondi ng PBS group
(Table 6). Table 6: Median AR Levels (ng/g) in Cerebell um UNTREATED PBS
AN1792 - Age Total AR (n) Total AP (n) Total AR (n) 12 15.6 (10) 15 27.7
(10) 20.8 (9) 21.7 (10) 18 35.0 . (10) 43.1 (12) 24.8 (9) *p=0.0018 15
4. Effects of AN1792 Treatnment on APP Levels APP-a and the full-1length APP
nmol ecul e both contain all or part of the A(3 sequence and thus could be
potential | y inpact ed, byffedicofgaN1gpaTicatmeaf orclNeudddtgG2ratdvera@dt ed i mmune
response. |n studies tGlictdtathobggl i ght increase in APP | evel s has been

noted as 20 neur opathol. ASes i.n 4D he gcortex,
| evel s of either APP- ?gﬁlaq‘(cft‘ﬁ 3‘snsgl canﬂ eé am\/\%{ggonet%lézgél |aIIy

unchanged- fby AN ESRnieated vm:tehombaedamMBS)groumatbothAPIPS%,me ommmecss%y 19% at
the 18-nonth ti 0l. Lsal d v th B gat ed group.
The 18-nonth PER%%‘E {I&Se%glaéﬁaigg\l °u’é‘§ fere not esnletlj‘ﬁllcfpE §e y di fferent
from vaI ues dficredaed fidn mm/hoama%ﬁthwﬁﬁstgrwptheemrew axddShﬁnﬂmnfa‘chBSs groups.
25 In all cases t Pval %IQ t re normal |y
found in PDAPP™™H Pg '}I_JLC %C"H%fr é‘?: ?Eigpg@fﬁ%% epa%@gsq? e A%%?

Neur odegener gdroupewitin thediGh hetitic pl@quehmi'dyg yalies afi0t0s % aptl 832%, lbltiredé rndS

significapily rontal cortex of 5 ANL792-treated m ce
conpar ed {bﬁ) trﬂgn%g%g‘?&r H\%l both 15 (84% p.03) and 18 (55% p=0.01)

mont hs of age (FIG Isynmﬁﬁheommhdmlﬂﬁﬂ %remedlwlh@lmmandr@ctpdeaq@eytbm den
| ncreased fr%@mé&éﬁfa&&ﬁ?{}&édn W%ﬁﬁ@@n@ﬁ&d’ﬁﬁgwﬂéé Alart 1 ROL NS Of
r eat reduced

age. This contrast devel opnent neuritic

pl aques i n t HBSAERUPOR bothrle (§H % mrP ﬁlﬁﬁﬂ‘? Eh(38&;pT1-028) H‘P’é\‘hﬂ‘efasﬁﬂ:é@ﬁ)val ues of

0. 05% and 0. %&a@xad JlluteE'Sf the pabut elf%su&?tosmmﬂe P89 BRSp incRERE Gitiv¥ed! 1% -and
| muni zations wth AN1792 seened tol erated and reactive astrocytosis
15 18 months from 4.26% to 5.21%. AN1792-treatment suppressed the development of
astrocytosis at both txmc points to 1.89% and 3.2%, respectively. This suggests the

neuropil was not being damaged by the clearance process.

6. Antibody Responses
20 As described above, eleven-month old, heterozygous PDAPP mice (N-—24)

received a series of 5 imimunizations of 100 pg of AN1792 emulsified with Freund's
adjuvant and administered intraper'itoneally at weeks 0, 2, 4, 8, and 12, and a sixth
immunization with PBS alone (no Freund's adjuvant) at week 16. As a negative control, a
parallel set of 24 agc-mafched transgenic mice received immunizations of PBS emulsified
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 approximatciy 1,900, .7 600, and 45,000
following the second, third and last (smth) doses respectively. No Ap-specific antibody
30 was measured in control animals following the sixth immunization.
Approximately one-half of the animals were treated for an additional three '
months,l 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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was al so significantly reduced in the RSC of AN1792-treated ni ce when
conpared to the PBS group at both 15 (56% p=0.011) and 18 (39% p=0.028)
nonths of age (FIG 9). Median values of the percent of astrocytosis in
the PBS group increased between 15 and 15. 18 nonths from4.26%to 5.21%
AN1792-treat ment suppressed the devel opnent of astrocytosis at both tine
points to 1.89% and 3.2% respectively. This suggests the neuropil was not

bei ng damaged by the cl ealance. process. 6. . Anti'bod esponses, .20 As
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adj uvant .andin_ggiogsi_ stered intraperitoneally at weeks 0, 2, 4, 8, and 12,
and a sixth “ramuni zation.with PBS alone (no Freund's adjuvant) at week 16.

As a negative contr Tb determinpdf thk A@-specific aftibddlesaycitadnl Ghatiniitan sgemre M ce
received | i i ans of P mul si.fi.,ed 25 with the same adjuvants and -
del i ver edg m%lﬁci&ts'aﬁ& sgxa%ﬁﬁ?@i-%q}em%e WEF Bshissparierestipdiain o seven
days fol | owi agylerichsibsaronieztivn GomheaAN702- afdtPES-tdednaconde faaa witnt | body
responses to AN1792 wer, asured by EL| SA. onetric nean titers (GVIN for
the ani nmal s #&ar° Ec_‘gﬁggﬁf"?@gg% %W°K‘R§f?@2h%@seg’8‘ﬂ‘pﬁgﬂlﬁﬁ?sé’! y 1,900,

7, 600, fs_molI 4a>nNom-uéawdlbe¢h%sn@ra&wgesm&g%ogexmu§;gcaanﬂﬁdcﬁﬁ_ém(esb&tvbanltﬁénses |
respectively -speci fic i y was nmeasured in control animals
fol | owi ng th@%%’%‘fﬁ% Waﬁﬁﬁiﬂ%ﬁa@n@gigﬁ?% FraRS| yarhAdarhyAtpking wasihe lagki nal s
wer e tread edof labeliag inaHelPBS groad, despite the praetch 61 a ie@@einyyiifig bivdpiRiteat i ons at

about 20, 24 and. 27 weeks, Each, of these doses was .delivered in PBS
vehi cl e al onBSi CATGISESha hat imppupzsHen w%é%\ﬂmﬁ‘ﬁ't‘? HBBTPIGT PRt} ermi ned 72

unchanged OVQ{tibb&lEﬁhitiréB%?ﬂ&rén@Gind|irﬂvffv@€c_1thc-ﬁﬁtiﬂQﬂd&idhiaﬁﬁ‘és.s appeared to
remain stable from the fourth to the eighth bleed corresponding to a

period covering the fifth to the ninth injections. To determine if the

ALS-speci f}c anti t9)(2)vii eﬁllﬂhrzmédiﬁehmndnwggoa@gi on tha'éI V\Brﬁ d5 det ec'éleg in
the sera ANl 792 .treated m ce ﬁgre.aﬂ(ﬁﬁ sociated w t gposite rain
1743

amyl oi d, 1A subset ofPEEEFFEATIER FPTRIRS ImmhRZeesad { ¢ BBY-UamiRied wer e
reacted w t h18-smontld FMDABP Biee ¢ idhysafitathe fithdRmuGizationn Splemicy@skert 0 t he PBS

group, Afi pl 2s i n.. AN1792:treat ed braj co i t h endogenous
Toa T s df PP PR bRy B AR BB SOR R B g
18- nmont'h gr opmogin) Pahd mitegea Chiy Astrvekasrgpositise toneoll @phimhith redpohsabetre Ng i'n t'he
PBS group, despitge . rgsence heav i d burden in thes m ce.
These result %ﬁgﬁ%dsvm%lhh%[ﬂ*ﬁ??ﬁ%?l%a@cﬁ%%ow @HX%%? %‘fgﬁt"c‘{%ﬁ“ﬁ BPEfRGener at es
20 . inresponse to either AB1-40 or AB1-42 protein, with equal levels of incorporation for
both proteins (FIG. 10, Upper Panel). There was no response to the AB40-1 reverse
protein. Cells from control animals did not respond to any of the AP proteins (FIG. 10,

Lower Panel).

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 AN 1792 essentially halted amyloid developing in structures that

30  would normally succumb to amyloidosis. Thus, administration of AB peptide has
therapeutic benefit in the treatment of AD.
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anti bodi es that recognize and bind in vivo to the A(3 in anyloid plaques.

7. Cellular-Mediated | mMmune Responses 15 Spl eens were renoved from ni ne
AN1792-i nmuni zed and 12 PBS-i mmuni zed 18-nonth old PDAPP mice 7 days after
the ninth immunization. Splenocytes were isolated and cultured for 72 h in
t he presence of A040, AP42, or A P40-1 (reverse order protein). The

m t ogen Con A served as a positive control. Optinumresponses were

obtained with_>1.7 [ I romall nine AN1792-treated ani mals
proliferated 56 iﬁcﬁg%ﬁﬁﬁégﬁgﬁugﬁpﬁiF APl -40 or Apl-42 protein, with equa

| evel s of i ncor porab PDAPP afice 4205411 piontie iwase ifdnluaized Gith Y@pienbPrRBohy of Ther e
was no response tojége 0340-1 reverse roteiqﬁ Cells fromcontrol ani.mals
did not respoftt t5 Afhlp dsterping Whish FRIfPPES 98V Eicsitiqasious fespanse: BAR| ) . 25 C.
Concl usi on Th@fré@sdningnddend HdSnSédhey] SOBYEcicd ap. AWstABed dbBwNITRAL | on of PDAPP
m ce possessing existing anyloid deposits slows and prevents progressive:
anyl oi d debosml@ﬁgmawawgﬁf%fMﬁ%mgqlﬁqoalusﬁ@ikb%d?ﬂ& Pt erihges in the
aged PDAPP nOysgie®fodhébp anti RGN Ié@%i%sﬂcﬂﬁk%%pcﬁﬁﬁ:ﬁmé adlidoaciagbded
anyl oi d developing in structures that 30 woul d normal |y succunb to

anyl oi dosi s. Hurggregeied IimancAft 1-60) apd agrrespled by Ak 25-35.1sad agzeagetedrodemief it in
t he treat nent g(%ﬁ . i ce age 9-11
nont hs were |Aﬁ%n;%¥§rég%%ﬁ I ?Pé%ﬁ@?gg%%b%&%gﬁﬂgﬁgﬁxg to dgt erm ne

whi ch epi t opesspeativelyy TemmicgfwWerecused pru srestmep@nang. Tiltbre were morfitbred egdbovermunogens
and one conhtrl i_nij L, i . [Sh- i nogens
i ncl ude f%r S nnggce‘v,ﬁéﬁ&p)@%%’%g%hct%nejng%ggg’zﬁ% ?@gj c%go%'fh%) gez{%s' 1-5, all
coupl ed to sheas, amittoxienlepyenbly® viasaleterpiped pasembiterh,; an APP pol ypepti de
am no acids 592- 695, aggregated human AD 1-40, and aggregated human AD
25- 35, 'and aggregated rodent AP42. Aggregated AR42 and PBS were used as
posi tive and negati ve Metatialohnd Methadsecti vel y. Ten mice were used per
treat ment group. TiQ¢r§¢ﬂﬁgdéngpﬂ&£@k§gﬁas above 10 and mice were
eut hani zed at the end of" 4 nonths of "injections. Hi stochemstry, AR
| evel s, ahd toxi col dspamtion giiouplehal dentidesyifpwrdupies Affipeptidnconiugaht eri al s. and
Met hods. 1. Prepakatiionidals 1-5TUR09R88 ad@3 AL RAMhRARaOf 1o GRUPLALMAR. PEPt i des:
four human AD peptide conjugates '

IgG) were prepared by coupling through an artificial cysteine added to the AP peptide

using the crosslinking reagent sulfo-EMCS. The AP peptide derivatives were sj'ﬁthesize_d
with the following final amino acid sequences. In each case, the location of the inserted
20  cysteine residue is indicated by underlining. The AB13-28 peptide derivative also had

two glycine residﬁes_ added prior to the carboxyl terminal cysteine as indicated.

AB1-12 peptide NH2-DAEFRHDSGYEVC-COOH (SEQ ID NO: 30)
APB1-5 peptide NH2-DAEFRC-COOH (SEQ ID NO: 31)
25  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 borate
buffer, pH 8.5. The dialyzed éntibody was then concentrated to a volume of 2 mL using
an Amicon Centriprep tube. Ten mg sulfo-EMCS
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(amno acid residues 1-5, 1-12, 13-28, and. 33-42, each conjugated to sheep
anti-nmouse 119G were prepared by coupling through an artificial cysteine
added to the AD peptide using the crosslinking reagent sulfo-EMCS. The AR
pepti de derivatives were synthesized wth the followng final am no acid
sequences. I n each case, the location of the inserted 20 cystei ne residue
i's indicated by underlining. The A013-28 peptide derivative also"had " two

gl ycine resi dues ad ri.or, to the carhboxy. al. cyst el ne as
i ndi cat ed.  A131- 12&3&65 RS ]&%{‘}gﬁg %Eé sgo 2$30)  A131-5

pepti de NH2- BAGRRTIHAIGHI SfQideDwiier. 8 1)-fR8 rARA Bxcbas qfepfd-HMCS was added

pept i do. A NPRIERTVR PREDA EE RLEHTCGH 7B CRA SR bt Bhare for

t he coupl i ngad Kiditiohdlten thidh ThEadtibatedshesp mtmemlg}awtsgﬁnﬁémmoﬁer

| nmunoResgar ch, Labor at ori es ed oV a 10 rM-sodium
borate ff‘é?‘r"hanﬁﬁpéy%as a?ﬁ%geﬂmi??iegﬁi R STs s pmny a@leﬁ‘?ﬁ%b otlmﬁ'i ‘rated to a
vol une of 2 m:mﬂmiﬁgnPﬁﬁ:cAmemmﬂk‘D c@ahbnatepwemQUMmaPmnSmMEDTAQ}}ENES 74 [N

(y-mal ei m dogu 0 ini r

di ssol ved i ngﬂtﬁbé)(aif %é)‘%%fu]mgl \h/aerét?d"'d&w%h geaé?arrlmexcéee °°1°)d sul f 0- EMCS
was added ddmmdtsecmctﬂm&bmoﬁapnrgxmtdlmengymh,plsmgtm-mcs@ﬂag@leand t hen t he
solution was stirred for tlonal e The A&l va heep

anti - nouse Iﬂé%@cﬁfﬁ’flﬂ ?ree?{cegg egﬁéﬁlg%nhdew Ssgggaﬁgggg“eoﬁea 10 nL
gel filtrati comdONLFOU, pRiIgED, w&hﬂreeséepmﬁ)dﬂmmmm;&pmmoﬁwmm Ri vy wes

contai ning 1 PREEFENE i O Y DA R P sAdes e 380 B0 e ol od and

diluted to ablcf&ﬂcem&ﬁcpﬁdmlu%nsa@m@xh Mbetwlmmlrgfamyattdsshezg aﬂxtl-ﬁlon‘g per OD as
the exti ncti

ci_ent I .CESS.

di ssolved in r°° f é $g° %t W ghrmlléwéesgf&n% ﬁonf%atcs ‘t(a'irgeo Cfxbur?%gf t he
Ap33- 42 pept todefifabvolurhé effiest thang)0 mlng|an SimichnsCepiripegh titre 20d ﬁlexmilakyieleVBO and

then dil yted t ' kL h h 9@? utions
were eac # ad?)gea%sﬁ%% b\r{‘%&’thgro‘ﬁ‘xga %@%%W@g?ogé%%ciﬁ%ﬁdgeﬁ'{) ﬁgg ‘?%%:ked at
room t enper apasseal throngh0. mum”ﬁhe size Silitrs fongtecbratioyatddbeneinetaiontodnttiomt ed to a
final volune_of | eSS i h i ép%'ﬁ | ube and then
dialyzed 15 aglal &t %ﬁgﬁ ??%(ttse@g e qutg%%%ﬁ)h%&eg%%mve free
pepti de. Thed@ammagarsxegﬂmacekprp@swew fhcma@hen@lmﬁ withthorse IS foethe i | ter s for
sterilizati Ogta.tm ctups%n C%Lj'uga“{aﬁ QQS ﬁd@kxﬂcxftéc@lg}t thORBlecutar weight increase of the

20  conjugated peptides relative to that of the activated sheep anti-mouse IgG. The AP 1-5

sheep anti-mouse conjugate was a pool of two conjugations, the rest were from a single

preparation.

2. Preparation of aggregated AP peptides -

25 : Human 1-40 (AN1528; California Peptides Inc., Lot ME0541), human 1-42
(AN1792; California Peptides Inc., Lots ME0339 and ME0439), human 25-35, and rodent
1-42 (California Peptides Inc., Lot ME0218) peptides were freshly solubilized for the
preparation of each set of inj ectione from lyophilized powders that had been stored
desiccated at -20°C. For this purpose, two mg of peptide were added to 0.9 ml of

30 deionized water and the mixture was vortexed to generate a relatively uniform solution or
suspension. Of the four, AN1528 was the only peptide soluble at this step. A 100 pl
aliquot of 10X PBS (1X PBS: 0.15 M NaCl, 0.01 M sodium phosphate, pH 7.5) was then
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of 1 ng and stored frozen at -20C. The concentrations of the conjugates
were determ ned using the BCA protein assay (Pierce Chemcals) with horse
1 gG for the standard curve. Conj ugation was docunent ed by the nol ecul ar
wei ght increase of the 20 conjugated peptides relative to that of the
activated sheep anti-nouse 1gG The AP 1-5 sheep anti-nouse conjugate was
a pool of tvvo conjugations, the rest were froma single preparation. 2.
Preparati on dadg:? ﬁ%‘gt ed AP eptides 25 Human '1-40 (AN1528; California
Pepti des | nc.?399%Y VileRBainy AN gL ta:zrecmmﬂilzvsuwmwmwmvarwefbames | nc.

Lots ME0339 &Bdlﬂbﬁﬁﬁ%}vcm%f@@7@fo§§scwxf&gent 1-42 (California Peptides
u

I.nc.., Lot MEO0218) peptides were freshly sol ilized for the preparation of
each set of injecti &rePafatione Wﬁ‘smﬂzteld ﬁ@myonhhsmhaubotmgwm er ed

desi ccat ed atfusi Qb ed to 0' 9
otfrote nstiéﬁ&@ oleE P &nind WAd ARt ?lpag gdf%cyi% gf

m~ of 30 dei oni zed water and the m xture was -vo gener
rel ati vel f unFrogtahieadsr spapense B}Howgdjkgpgmgp a¢ids IR- @ﬁefhbhfﬁAPRNivﬁQS vvas t he

| tid ) 0ylg; PBS:
0,15 N NaOls D0ty Sy oo et e i piafChit Yon o g0 e on
poi nt AN1528PB@§%W¥@EBTf@‘@dme§t eoli iﬂﬂéhmstplerv@sexprm mﬂerrmmcﬁduffglw n and
i ncubat ed ovgmmt—lﬁgbay&a l%%&dém é}‘%&gégw{; gn%%;yat'%nd f the pBx6
n

pr otei n: ‘An eXpresst on asm enco SI 0 pro )F'I consi sti ng
of the 100- aﬁf@ﬁ&rafé‘&%?sogfe%rF@fmageowzgpmwpaisenﬂwﬁywéqsmmfuhxegder

sequence 100! Leswed aRypBE ﬁ@ye@&ia%u HdedOfonbin Ba{eé %%3 %-‘ %%é%%@r uct _?_ﬂeas

descri bed bypgteitgglgrf et al Chem .

pl asm d was t1TAA% %d 2g%ipt PES. E’éﬂﬂ““é)h%f‘bwmpmﬁﬁmﬁgd@@mm after
i nducti on of Blueatained SISIPAGE, WACagpasidRittd sWei®;] ysed in 8M urea and pBx6 was
partially purified by preparative SDS PAGE. Fractions containing pBx6 were

identified by Western blot using 10 a rabbit anti-pBx6 pol ycl onal

anti body, pool ed,B.con®enilsaheDistigkibg an Ami con Centriprep tube and

di al ysed , agai nst PB urity of the preparation, estinmted by Coonassie
Bl ue stai v?’lled SDS PAEESE\%Xﬁélﬁlbrom mately 5 to 10% B. Results and

Di scussion 15 1. SOuvelhuridesingi: 0 denlnilie) diredtoretlen-mbfth bRIAleazygtuie- t O

&2??23”%%2%’9"@ paSkAEAE AR BN e R o E SRR B Pl 01 e e
te n g r ou ps t gat@@atq)qh—ﬁg'm micd Wefershried it deregroups ggbq;ngnumzed with different regions - -
of Af or APP combined with Freund’s adjuvant. Animals were distributed to match the’
20  gender, age, parentage and source of the animals within the groups as closely as possible.
The immunogens included four AP peptides derived from the human sequence, 1-5, 1-12,
13-28, and 33-42, each conjugated to sheep anti-mouse IgG; four aggregated Ap peptides,
human 1-40 (AN1528), human 1-42 (AN1792), human 25-35, and rodent 1-42; and a
fusion polypeptide, designated as pBx6, containing APP amino acid residues 592-695. A
. 25 tenth group was immunized with PBS combined with adjuvant as a coﬁtrol.
For each immunization, 100 pg of each Ap peptide in 200 1 PBS or 200 pg
of the APP derivative pBx6 in the same volume of PBS or PBS alone was emulsified 1:1
(vol:vol) with Complete Freund’s adjuvant (CFA) in a final volume of 400 pl for the first
immunization, followed by a boost of the sa.tﬁc amount of .immunogen in Incomplete
30  Freund’s adjuvant (IFA) for the subsequent four doses and with PBS for the final dose.
Immunizations were delivered intraperitoneally on a biweekly schedule for the first three
doses, then on a monthly schedule thereafter. Animals were bled four to seven days
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of A(3 or APP conbined with Freund's adjuvant. Animals were distributed to
mat ch the 20 gender, age, parentage and source of the aninmals within the
groups as closely as possible. The inmmunogens included four AR peptides
derived fromthe human sequence, 1-5, 1-12, 13-28, and 33-42, each
conjugated to sheep anti-nouse 1gG four aggregated AR peptides, human
1-40 (AN1528), hurran 1-42 (AN1792), human 25-35, and rodent 1-42; and a
fusi on polyp j ash ng. am nag ac d residues
592-695. A 2 tent ag?%%rgﬁméaagg?mmngé& thc E@i‘ rﬁgl Req W th® %dj uvant as
a control. Fmﬂhmwtqmn‘mmzlamwﬂlm@edgpmbxmm AR vzelptfter €reifinal 20@. | PBS or
200 g .of the APP derivative pBx6 in the sane volune of PBS or PBS al one.
was emulsified 1:1 (vol:vol) with Conplete Freund' s adjuvant (CFA) in a
final volune of 4002 tAB&ruirAthbchsmchmmum zation, followed by a boost of
the same anount of | | nca te 30 Freund: s adj uvant™ (1 FA) for
the subseduent four g%??&{%l“{‘ﬂorﬁsg%’ upigatiop ity the yaoals AR 9t i ons
were del i verEthhmdmveﬁdetmﬂ:ﬁﬁ{vktyr@ﬂbvadbbmeﬂkdeypeﬁ:ﬁdwdmhﬁlsf Ohe Refisphérk St three
doses, then onam\%ﬁqﬁ)@achd gag fter Anlmasvver(f bled four to
seven days 76 T&IF 9 isand theisgrgnd Vessed et e cond' dose
for the neasuueitiedion efAB ad APPRryeld. i T@ﬁlSasunélﬂier&h&nMﬂ'oﬁs SWLHAS kERslof

approxi mat el y one %ter t he. fi nal dose, % d APP Levels in the
Brain 5 Fol | oW*4g"Y tde s 2y IRl RreFSOT RIS HY ﬁf‘ °[‘lﬁ"“tdﬁé°°§9%l"“?dous AR
pepti des 10r Homegdies dtane Mﬂidcﬂtﬁpal ltbﬂicﬂsmdebxebeﬂﬁfmgieﬁk Wéropresarddiinezper f used
animals. One henamg vas. g g f ochem cald anal ysi s and
the second wds-used SFCY‘?{% ‘g d{e e ?Fagvfy °A VBSEURASADY 1o neasure
t he concent ra:bmpxrkomfo a\saﬁdswmldtmhmsmhdarhhedfaxmydmlcﬁAwelaifkﬂiﬁmand anyl oi d
precursor protein . the h glgg{lére was di ssected and 10 honpgenates of the
hi ppocarrpal COEPigs in2n B8t ar regi ons were prepared |n 5 M

guani di ne. These WerTae theditik eshcaiatidn tdt&\if fopthe SdHo DErBuiinnRR2

guant it at.ed on toa series of dil tlons of stan ards of A(3
epti do- 0 ABDSOT S RE ahgh B4 P aRer LS APk R e 2 9 Blfodii an
concent.r at i orippbcanpbtissudftofnpired to6t, 120 Mizfgdbr the aiex)i MHklMieZigwlievd] trhhe 15 PBS was
5.8-fold hig rt di a 4,318
ng/g hi ppocrél”?r%%él I@gﬁgh@g@%&ﬂggﬁt Jk%ntfé‘%)wzfabo olr’éa())téFféﬂ?oretr e nedi an
l'evel in the }unpeﬁmIThts@feveﬂsme@mdm@mogqtbame(@@mmgisgrbpostw@ was about
1, 000-fol d | | s, a ar to
%Wo E‘PbﬂPf’ Qﬁoorgxggegf mltﬁﬁgc (-.Fﬂ'ﬁé(ﬁl ‘!Vg&ﬁ e§a1 E)%Kpﬁg%ak

those that we have previously report terozygous ansgeni ¢
mce of s age (J@nh@gmb@t ofdfeatmendOBFups badynerian total AP and AB1-42

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 AB were reduced by 75%, 79% and 61%,
respectively, compared to the control for these treatment groups. There wcfe no
25. disécmablc correlations between AP-specific antibody titers and AP levels in the coftical
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%, rcspectivély. However, given the
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20 For the cortex, a subset of treatnent groups had nedian total AD and
Affil-42 levels which differed significantly fromthose of the control
group (p < 0.05), those animals receiving AN1792, .rodent API-42 or the
A(31-5 peptide conjugate as shown in FIG 11. The nedian | evels of total
AD were reduced by 75% 79% and 61% respectively, conpared to the control
for these treat rrent gr oups. There were no 25 di scernable correl ations

bet ween An-s Qrt regi on
of the brai np or anfsr%c'sgﬁe ar %&%abﬁ%d?ﬁd? p%g r%%ﬁggaf%& !;1 )
reducti on of elzsmallmmm@cﬂum&usmmnmmomg@ﬁpmn%m%cv@sd 0. 0543)
o oy 35 3" 88148 el Nlac BRP B Od b IS SOE bAe bladfbudiccah TR -

However, the gm t ct1on rea
30 than in theadnsdsignificancaeThusatiig¢d the smaifer AB, bihﬂsn ﬁghgcdrllcﬁ,&:ﬂz&]gbsl’intﬂibe

hi ppocarrpu Ver sus 171 issue.in the cort For groups _of animals
recei vi ng Sodgﬁt"n/&fif’a‘?a?mg{xgﬁﬂeamf‘Fféfea‘?% ":ﬂ%c'f oﬁ:ﬂ chagges IAf] velier e r educed
bK Sﬁ% ﬁnd ZG%SuFﬁ:Bb?ELIS#ﬁithe &d@ml gxersmm,\ésen?ome?t?&},wmé}csm@?ﬂ@ zes anfl

the hig var|a| i (o] eptide levels fromanimal to anim

wi thin both gyt ﬁ?gﬁ aﬁé‘?ﬂrpéls(ﬁ‘ﬁ?a &ere not significant. \Wen the levels
of Aal-42 were rreasw:edap Wad 1 ditPROCARRILErbARRE 2 OdgidnGpitdii§ alidiBaly | nduced
reductions reached signifjcance, Thus, due to the smaller AD burden in the

cortex, chang®ecied withiAD Batholegye Noas of the mefian 4B raricentpEons i pryAf dhe Bomups
treat ment 18f f Behshized DA HNANGESS A[B"pe%(lées oﬂﬁ%lﬁﬁ’P dABARNE BifrRAd ﬁ@nltﬁ?‘ohﬂe the

cortex are simlar, but not identical, to the results fromthe
i munohi st oc herekgroupn s Tegiop 9the braimo s rewit sregasts thatmoaipatbolagicatiavelsl i n t he

cerebel | um aog‘%ghggngfﬁépgegg;,{rym%,m mal |y affect ed with AD pathol ogy. None
of the median AD concentrations of any of the groups 10 inmunized with the

various A(i.pepti desABR cengentyaten weﬂlwlﬁeven@ﬁ HYf 184 i thopertewand of t he
control groupcdrébefifth fomaea@R aftf conB6l ER I Tho diHrent WPWslay SHAYESE iz 4. LRt

non- pat hol og| cal levels of AD are unaffected by treathent.
concent r at'? onfifth designaisd AEPer ALnteeogsizeEhotiSAPP-Alphhe:, theseastedann ofsftPebel | um

fromtreated gpgh ﬁ&%%é@éleﬂb&@x&nl‘ﬁ%&bie&&%%,boté Ax%xﬁlﬁﬁf’éxﬁ.\!‘&rg_z PA}%}}J I zed. The

15 first, designated APP-a /FL, recognizes @ secreted
f or m of APP WY hesonisareepgoizesandiARR-och Imeconiest isPhsegtresmt-associasdd ful | -1 engt h

f FL f : t tt
the rSat ont SaBEon WAL b 4 RE.SBFRAMLEAINN AERANM AT Pund Db
groups, the | efthtteatedl compargtodhagroheliagiorlsi Thegeresults indibate thatabd ed conpared to
the contr Qb a&hﬂﬁﬁhﬁno&%&%é S&)ﬁdéssaré &q,:ie%?etnﬁg h??tragh Ghe treatment effect is

specific to AB.

In summary, total AP and AB1-42 levels were signjﬁcanﬂy 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 treetment. 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 AP pcpﬁde conjugates AB1-5, AB1-12, and
AP13-28; two groups immunized with the full length AP aggregates AN1792 and
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20 i mmuni zations with AD peptides are not depleting APP; rather the
treatnent effect is specific to A In sunmary, total AD and AD 1-42 |evels
were significantly reduced in the cortex by treatnment with ANL792, rodent
A(31-42 or Affil-5 conjugate. In the hippocanpus, total AD was
significantly reduced only by AN1792 treatnment. No ot her 25

t r eat nent - associ at ed changes in AD or APP |levels in the hippocanpal,
cortical or ARIsIRQhH &f FERUFARA cYRfPeRLINThd &L og%ag%m%%GF&% jofdnal yses
Brains froma subset of six groups were prepared for i nohi st ochem cal

30 anal ysis, Bdn B Asetion ithestIBTARRSRIY HeWAR F6pi?- dereorirasianifentAD 1- 5,

A(31-12, and red\Rtiddrof@inylolPoudded iPhe cOPREA s WF thfbeloffe frkluh rltg{%gt;' AD
aggregates ANL1792 and 78 AN1528 and the PBS-treated controf roup. The
resul ts of i nEGEs Gl Zeglss Thegsealssirdicton plamidnid byrdem vrsebsasd inghe f rom
these groups g6 by AN1T92Grhedodhe RBAY RINETS reib SR '9‘7’%%=0F0§T9‘.JC“ ons -of--
anyl oi d"burdg]gxiliﬁ-the cortical regions of three of the treatnent groups -
versus cont r oT'EHAFARRICEUCtPRLV T dlse GrsFrvedien opcarimodls Besed ol A5 (Stas
observed in t=h@.0(55)aﬁ&uh9Arﬁﬁgeﬂep{did’&gorﬁg.l;ﬂ?@%7%§é%_dzﬁle mean val ue was reduced
by 97% (p = 0.001). Significant reductions were al so observed for those
ani mal s treated w t hihaxEsSRgohtOBuby quantitayiop 06tptabAf of ABI-ATHYIEESAept i de

conj ugate (67%y1dd fured); &S b ' - il AL 08 pQf , tOtal AD
or AD 1-42 by ELI SA,a%'g%)lglﬁg%ag Eur_ etﬁ%g&??cﬁag’ge%ﬁ%@@%‘?*S‘FP?@P&‘{% some
ext ent . TH%atstEBHicayiiimpacirn 45 devalkad certical @myloifhiiukdep ariien mpgsarct bpguantietiveevel of
cortical anylighsk Mk e Bufes, MEAGHLSR: d §,3d Y8 rd anal ysis but
not on the C(;nc%nt rgti olrll.t of ttotglﬁl R%gtllﬁy?ﬂ%&s&adn%q&es\éﬁgﬁeg{gag%erﬁggassé?egd by
ELI SA. The dibwE&{2mcEhexdifforeras betwserthessawe essullstislikedy foibk diefto the sheifitities t 0 t he
speci ficitiegrufRlzhle @S : Y Sd r only insoluble AJ3
aggregated into Sf agfes. g%ﬁtyé%%?%g?? ,Bﬁl ﬁ%@h@? a%érggﬁcf;g%ghquﬁsb of AR,
bot h sol ubl e carftest, heALIBA ereagwns elinfaning ofAR, thh sabphleagd insdlublSimvaemédtandi sease
pat hol ogy;si s it o ' wiat h ot he | nsol ubl e pl.ague- associ at ed
form of. AJS, : e i@gsg&gﬁgl%g%§$%l g@ﬁ%ﬁ ‘%“Fﬁgf eaa\‘;seocmrr[??émgélﬁeéfs(tar‘\g “ty to
reveal. treat maque-esé@gtdlontiofibf.ahe isiapraatyhis tdchiigia may havamere sensifivity @nd
easi er assay reeh t e : ' rposes. Nbreover .i.t may
Feveal that The i ERNRLICE el nR RN, PUORIS s RISG L Tor

pl aque-associVaeeiihansaresniag pposes OMausohs itenayireusali that tHe gretiRestpehicd

ant i bodi es_ el b et & FB! GAULAR Al LS mah [EALRd ani mal s reacted with
deposi ted brain anyl (?%ﬁd a su fZ’Set‘ﬂlofaét e sectloons%fromthe L
20 To determine if the AB-specific antibodies elicited by immunization in the o

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 spéciﬁc for mouse
IgG. In contrast to the PBS group, AB-containing plaques were coated with endogenous
IgG for animals immunized with the AB peptide conjugates AB1-5, AB1-12, and AB13-
25  28; and the full length AP aggregates AN1792 and AN1528. Brains from animals
immun%zcd with.thc 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

AB1-42-binding antibody using a sandwich ELISA with plastic multi-well plates coated
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treated animals and the control mce were reacted with an anti body specific
for nouse . 1gG In contrast to the PBS group, Aft-containing plagues were
coated with endogenous 19gG for animals immunized with the A(3 peptide
conjugates API-5, Al131-12, and AD 13 25 28; and the full length A(3
aggregates AN1792 and AN1528. Brains fromanimals immunized with the other
AJ3 peptides or the APP peptide pBx6 were not analyzed by this assay. . 3.

Measur ement of . { hod iters C e, bled four. tq seven days

fol | owi ng eac ﬂf\m%?zéffé)ﬁps %ﬁil_yd’e%%@g’wyttﬁ%“ ?8’55?‘?8‘%%@&“%?? on, for a
total of fivefobitedas forinis¢ foriynninizatien foemalatinma stitchdlidted thAfHghest 42rddirndi ng
ant i body- usin g i ch .ELJ SA Wi | asti G i - | at coated 79
with A(31- 42.%792%%{%#‘1 ar?“E‘i%(‘is' f%"%leﬁvﬁ&aﬁwb%’lééﬁe#ﬁﬁgsﬁg%g i cited

f__lol I oy\./_i____:'_dn_g_ t heBS,fBngAtﬁl‘h-ldmsﬁugam(pédkcmﬁTf mlsbaﬂ?waiema&m?]zd@éukmMﬁt1iog'@§)_(Mi I(z h
elicited the hi st titers, of. AN1792- ci.fic ti bodi es: AN1792 (peak:
GMI: 94, 6: ),ﬂ;ﬁ%ﬁfgi‘%‘ei"&%‘ﬁs %&(7#?"‘“ Sggfﬁéi?@%)@@l@ig&%ﬂﬂjsﬂﬁ%@%e% fantke GMT:

37, I216) gnd I aelmunihing f ﬁ?liinﬂur(ogeﬁkpe];@\/gteﬁkﬁhrzﬁﬁahcd ﬁcﬁlgiﬁﬁg&ﬁéﬁf&%r tf#\.;ﬁ&ecl&é oups
eclined somewhat follow ng the fifg nd si xt ses. For the renaining
five i mrunogeafv‘\?/g,?heﬁee‘é{ﬁef’ﬂf’% °\'ﬂ%’r“éagf1’é‘éﬁ‘???éa& thasP PAF %d“?‘ﬁléesﬁi‘tfrtﬂﬁm@ﬁi £Ble sixth
dose and thes@njgae ovah 2 hewyerBAERPEikicNe: 1 IEH AF19.38 c0f; ur hi ghest
titer groups: nji“-g 5(150%%1;9 %te_ peail?a%\/ﬂ': 2,356&?(,5; pﬁl_g,XG (°g@3%f%a? 1, 986),
AP13:- 28 conj Ugdifel-{$RehP33duronisgatalrak QTG AMRSHS ek SMBak- GMI: 658)
A(325- 35 {peaknd@My b Sere 8 rAVILir-BOMNinkd RS0 AbRRs TBASHE Qg A0aI NSt The
honol ogous pﬁgﬁl des using the sane ELISA sandwi ch format Tor a subset of
t he i munogen<:ISo iy ich fomas for afhsstof ghedmmpnogarm, those groups ipgunizdags- 35,
AR33- 42 or rogent AN13DbgiRersHe v, aP 3 t hose
measur ed agaiﬁglt AD1- 42 é@(zéept}i?%%utﬁreé?éggém aggﬁffi%gﬁsmga‘g?’ﬁsn Whi ch
case ant i bodyesthosemsasagd pgainst ApledheveoptderdhsrodentAfbdg@ immenageminovtticht wo- f ol d
hi gher. The i : -specif | i td t.er . of

i vi dual - an e oy f B IR RlbL G R LRO SR e

corr el at el wi tTeEBitRded the APEF82rpreeifig gntitiedy Histiefdndividuad frup@lsionthe Irean cbres ex. 4.

Lynphopr ol i f ejralehnt€ntBesBORE St RQeARvARReNdeNhds AP RARL Akl diSh E‘*’?‘gﬁ d({)!fjm.s hg the

measured usi ng spleen cells harvested approxinately one wee
final, sixth,ffunization. Freshly harvested cells, 105 per well, were
cultured for 5 days in the presence of AR 1-40 at a concentration of 5 M
for stimulation. CeI4I. sL}fnrlp%rg;rzgﬁfscyag‘s/éalt{esggmgfven of the ten groups were al so
20 Af-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 ét a concentration
of 5 pM for stimulation. Cells from a subset of seven of the ten groups were é]so |
cultured in the presence of the reverse peptide, AB40-1. As a positive control, additional
2.5 cells were cult\ired with the T cell mitogen, PHA, and, as a negative control, cells were
culturéd 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 AB 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 AB1-40. The remaining groups
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cultured in the presence of the reverse peptide,
25 cells were cultured with the T cell
cultured w thout added pepti de.

control, addi

and,

as a negative control,

tional

cells were

m t ogen,

A1340-1. As a positive
PHA,

Lynphocytes froma majority of the animals proliferated in response to PHA

There were no significant
I mmuni zed with the |arger aggregat ed AR pepti des,

from ani mal s
rodent- API -4
AG31-40 with

e R onlt Rbi%E

responses to the A(340-1 reverse peptide. Cells
AN1792,
atedroﬁ V\&ﬂn stimilated with

FCBLERF BHY °f Fog3imayath ARl i n

each of the gtimuked respemse.ZHibstiebilts AR suibzhatioed] il gasle 7 b&ow13- 28 conj ugate and

AR25- 35 pr ol i Lenpini aTa B aTa TN Tak 80
receiving ADi{1-5 conjugate, A033-42 confshi@fe pBx6 or PBS had no anl S
with an A(3 {sti mamiRged espqnse. C&jﬁ geresul tg mp‘éxmrl zqg: e 7
bel ow. Tabl e ] nmogemn Conjjugate % AT r-\u ds —hesponte n u* & Ye's
5-mer 0/ 7 Aﬁﬁ_ﬁ ies 12.mer 118 AY®3.28 Vs 169088 1/9 |325- 08 11- r
1/9 A p33 -QQBM#S 10-ner 0/ 10 APl Y40 40-nmer 5/ 812-Akt - 42 f2- meg/g9/ 9 jr
A(31-42 42-nmekp188 pBx6 0/8|B S O-#py 0/8 Theselg_glgyl ShOwW [/ at N1792
and AN1528 s are strongy cett—5Tesponses;—nost—tHket—eo+f +
phenot ype. T\Men-se-gi_a.n_.AD_s.pemflr T dell 1emshnse | n anl/?ral S

i mmuni zed wi §4B33821-5 i s not |surpri¥eng sinde peplo-ter epi t ppes g/mpecoghi zed
by CD4+ T cefdm-4r € usual |y about 15 am no gei ds Adwm,length arthougn
shorter pepA (_3% can sonetTes functTom wrtih—tess—erf+etrepey—Hrus—the
maj ority of cell— epitopes for the lf our PWfiigat el peptY¥es afe
likely to re |Pd5é~‘i2n the 1gG drom ugat e partnér, 1042amtr i N t he AD;/gegl oh.
Thi's hypot hefiBssi s supported|by the very loy incidence of | proljferatrfve
responses fo ginars n each of tThese treatmert groups: Sree—the—AH -5
conj ugat e wab—eif-eeti-vomat—silgaificantlyreducing THE | evel of ¥R jn | he

br ai n,

5

in the

These results show that AN1792 and AN1528 stimulate strong T cell
- responses, most likely of the CD4+ phenotype. The absence of an Ap-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

not in the 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 AP 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

Ap25-35 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

81

conjugation of this peptide to a carrier protein would render it more immunogenic.



apparent absence of An-specific T cells, the key effector immne response

i nduced by imunization-with this peptide appears to be antibody. 15 Lack
of T-cell and | ow antibody response from fusion peptide pBx6, enconpassing
APP ami no acids 592-695 including all of the A(3 residues may be due to

t he poor immunogenicity of this particular preparation. The poor

i mmunogenicity of the AR25-35 aggregate is likely due to the peptide being
too snall toybe |pkakyiche j . ] | i.tope to help the. _

i nduction of an aprfti bolggl/gfgégg%ﬂ%fg@ﬁog&ggoégf%ge55‘?%3&?hat 20 conj ugati-on of
this peptide to a2éappirarsgprionise werwdnintinizeddith AP phorduvanyueghaiiced 81 V.
Preparati on gf ' J i assi ve Rrotectio 5
non-t'r-ansgen?(?- ﬁlﬂé%tﬁ%/\e@géq ﬁ%uér??%gégeﬁ\?\nm% ]%F%‘E‘lze%lnﬂ%e'al l‘j'\?%ﬁﬁmf&éﬁé‘méﬁtthﬁani zed
at, 4-5 nont hBlooBtampanesss Ansibbdopedifi¢ foo theiimmunogee chaprbe partidlig Guiied by epar at ed
from ot hes . ' S, j ific for the i mnﬁn' 10gen  may he -
partiall yg pu%%ﬁg‘a}ﬁ%ﬁngﬁﬁi‘% #P?g&ﬁ%gxﬁ%@gg%ép’ﬁéF"t‘ﬁinm“é‘%%%%‘ 51“‘% But " 0.5-1
my of i nmunoljéehtainpdpirmanse givirigadytal 4f$08BO migned per nouse, giving a total of
60-120 ng. VI. Passive |Imunization with Antibodies to AP G oups of 7-9.
nonth ol d PDAPP m ce each were injected with 0.5 ng in PBS of 10

pol ycl onal aWki - Rgssove Impapizition vdtht Antihpdinptoddfl onal s as shown bel ow. Al |

anti body  prepar @b g Wel St ﬁbﬁgpgﬁ?ep%é}?w&%‘{v'eec?e O%iglﬁél‘rﬁ%&‘%ﬁgsqfr agment

Monocl onal s can be prepare agai ns ment By 1n
or | onget0 f apakychmalmtitAft er speaifinant; A fomeraionalg as $hyivn belownAll amtbo&er eeni ng t he

hybri domas f i ecificall inds to desi red f.ragnent
of AP wit hoﬁ%ﬁ&%ﬁp 88%?"%2‘?5%%%6‘(/%“?%’6‘&’%nggf ?@é‘ﬁ%ﬂ‘t@ 8% beerared Tapl e 8
Ant i body Epi 4geipet 2 figRieitPy injéing teaghBht br IodgerZ6itn ARARlidoA8noddd drépaing 33- 42
Mouse pol ycl [ ted Ap42 _anti-hu 42 ce re injected
ip as neededlggeléorr#%taha %%%ﬁg%léaﬁ?%%%ﬁgs F?éiaﬂ?%&ﬁggﬂ’éégﬁﬁc%ﬁ' W@‘Yﬁ%ﬁti body
concent r at i ofesineefmgment o\ BEithBik biridirgrto ofhepidate@ipinpRagkedO00Aglef i ned by
ELISA 5 _

Table 8

Antibody _ Epitope

2H3 AP 1-12

10D5 ' AB1-12

266 _ ' AP 13-28

21F12 - AP 33-42
Mouse polyclonal Anti-Aggregated Ap42

anti-human AB42

Mice were injected ip as needed over a 4 month period to maintain a circulating
a.ntibody.conccntration measured by ELISA titer of greater than 1/1000 defined by ELISA
20 toAP42or other immunogen. Titers were monitored as above and mice were euthanized

at the end of 6 months of injections. Histochemistry, AP levels and toxicology were
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20 to Ap42 or other inmmunogen. Titers were nonitored as above and mce were
eut hani zed at the end of 6 nonths of injections. H stochem stry, AP |evels
and toxicology were 82 performed post nortem Ten mce were used per

group. Additional studies of passive immunization are described in
Examples XI and XI|I below. 5 VII. Conparison of Different Adjuvants Thi s
‘exanpl e conpares CFA, alum an oil-in water enulsion and MPL for - capacity

to stinulate i r espo A. I\/atelals an ,101 St udy

Desi gn One h@gﬁ? e_g }gs(r?ra oeeﬁaﬁsﬁ‘g’i/cc g‘?rﬁr%@e%‘dgé agfﬂ’?i%%? BRY¥e obt ai ned
from El m Hi | immBpieghnrage dﬁahﬁneam:ﬁmmsl,es mlaxlcm]ﬂ(béldw. MA, were sorted into ten
groups-to be inmunized wth AN1792 or a pal mitoyl ated derivative thereof

conmbi ned with various adjuvants. Seven groups received injections.of AN
792 (33 jig unl ess ot herw se specified) conbined 15 with a) PBS, b)

Fr eund S dj yyp ne,. e) MPL/squal ene f) | ow dose - a’rum
or g) hi g% dose a un%%{gofﬁﬁ%&%@ Wo groups received injections of a
pal m toyl at ed dermacxwlmOMM§'gﬁA(Mngan@)l io ovater credlsion ddd ML BBS or b)”
squal ene. agygjtos&égfa%aﬁr%ﬁn&g siyed PBS al one without antigen or .

-addi ti onal adj uvant grou recei vi ng Freund's adjuvant, the first
dose was enulsified with CFA and the .20 renai ning four doses vmth | FA.

Antigen was adm nistengd.ah f 33 g for all groups except the high
dose al um group, which rgce?%dﬁg%gjggg of AN 1792. Injections were

adm ni st dPed i ntrapér iStedydadsiey for CFA/I FA and intranuscularly in the hind
linb quadri @ﬂ@ﬁu@f@d@ﬁﬂﬁ%ﬁaﬁlc?&r&ﬁﬁx We%&ld%@ﬂg‘é ;g% %{lﬁeed réE?lullHe?t her

groups: The f| rst three doses” were given _ fol | oned
by two dosesBiedige haharaipyesi Ghabmsfond) MARwers ol IXAIGﬁeﬂcBrfamtosklexmnmseiven days

fol | owi ng ea&kthiaNgo 8134;ba%ﬁbtoyﬁ@rcfchmiiv@-ﬁkﬁ‘:ﬁféo‘?rﬁ:x&@gf?tHQar%§gd YFLQr
measurenent of antibody titers. 2. Preparation of mmnogen§ AP42

(Cal i fornia PY5EEEEPS ’IEB‘T‘V%‘EEJS‘ES’Q?S ‘i’/ﬁa“é‘l laaaé'ﬁ !—t&j—lndﬁsgoﬁﬁfwﬁﬁ Smﬁdd?)lcombme:cﬂ wat er

and the nisxt Witgaywss, \5 dhQa ey it @ uspenS| on.
A 100 | aliquot of | PBS (1&< PBS:; )%I“Q%@L)I %ﬁlb/yq“ﬂg flich ge Shosphat e,

pH 7.5) was alymeice) h’ﬂﬁéoi%“’é‘ﬁ@h@pﬁﬂ %H@ZDOFTN@)@@Pag:awYFdamdctlomfbat ed
overni ght at pﬁ%@o}l&éd&&ﬁatn&%f%ﬁﬁ?%ﬁ nBPbmbtH SR8 2 P48 sBRn Stﬁred Wi th

deS| ccant as _a | yo}g) i zed
final, tenth group recexved PBS alone without antigen or additional adjuvant. For the

group receiving Freund’s adjuvant, the first dose was emulsified with CFA and the
~ 20 remaining 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
@adn'ceps 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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20C. A palmitoyl ated derivative of AN1792 was prepared by coupling palnitic
anhydride, dissolved in dinethyl formam de, to the am no term nal residue
of AN1792 5 prior to renoval of the nascent peptide fromthe resin by
treatment with hydrofluoric acid. To prepare i munogenic fornul ati on doses
wi th Conpl ete Freund s adjuvant (CFA) (group 2), 33 jig of AN1792 in 200 |
PBS was enulsified 1:1 (vol:vol) with CFA in a final volunme of 400 | for

the first inmg 0Ny : i i zat,i . i.gen was
simlarly enul si[f?cg’z‘ttedckll&vvlufl%gEIi ﬁgg%%%?gcg geung'g%&%jag\glg'r?f)&p%g&%%%%&ro prepare
formul ation d@8¥s with MPL for groups 5 and 8, |yophilized powder- (Ribi

I mmunoChem Research, ,l . mrgl t.on. added_to 0. 2% agueaus
triethylamne to a flAnIa; (tzo ncen%e?a%?l;vgﬁ %TN ? nv{)alsﬁ{epgﬁ%b}(/%oru %%gg’d'.ﬁn‘#%e m xt ure
was heated t @nioSride dipglyctian digethybforthanide,dathe aminslterglital sesidpeacfuaN1asd f or m:
suspensi on sof

HLP:S& | ' teg s,freshl repar.ed for each. . set of
i nj ections. FOr each | %ljp-g?fe in(%%c%t#’ t?c{(%up Fthe %m%?&ﬁg)%nfegtmg%ﬂﬂﬂﬂorf@?‘g' Al
PBS2 50 g of MPL (50Tp prepard im@enogewé fdPBlatier dosesiwithdCompletaFlsmdsidjuvmat e t ube
i mredi ately b ) f.o | .a}J0on dos Lt.h the |l o
oi | -i n-wat er zérrlﬁ"f)gfg%?\g 2%%%5?@%5%5%5&}’51 ad%s cpgggﬁn%dﬂﬁ?lé’ﬁg,‘“tg%@b Tween
80, 0.5% Span iBbfinahvdafe bD100 @A tir firktidnunizitdg) Bord0bRqeeanefMinizaidehof 33 ¢
AN1792 in 250_1l..(grou The .m xt.ure was 20Q emyl sified by passing through
a two- chamber 8% g%‘g‘ﬁ'as ﬁ‘@ﬁ%ﬂ'lyacé‘%}’i%é@dl‘gﬂ’txgcwﬁ?? ﬁ’é‘é‘{%?ﬁl"i"a"tt %g‘d'errul si on
dropl ets appeared toTberepire firmelgtid] ddses vaitlEMEL €t ghaupaS dndB, PiSpHilissaet er
standard | at ead. when viewed under a.m Cr oS e. The resultin
suspensi on wa %‘6%5 aoias u,mtl?ﬁ %fe?i{ﬁdlf‘théc." ”%ﬁ‘r‘%‘nﬁﬁﬁﬁaﬁ@gﬁ%@#@@%ﬁgv
prepared for twtiylagendtes fioél comjenirdtioons | mgoml angvateged, Thivklixture whs B4ted
triethylamne; concentration of er .dosg to the 25
squal ene and Ejpe% e?ggﬂfgﬁ?% G ag‘:ra%hﬁﬁ PR %g‘ﬁ‘g%‘gpeﬁlgf’%ﬂgﬁﬁ & or the
pal m toyl desdlutiniwes freghlyoprepared, fo3@ctpsey ofiejectibas Fonéach Aljaetisoplgrdipis APl - 42
was added,to | d . r _ T 8Q. and 5 re then added
W thovort 451 ngs HERFANY AR 1S B 0 B R WU R Nl oere
concent r at i ons afordsicsty bk dmaediftelyWefbwasn 80, 0. 5% Span ~ 85 and the m xture
was emul sified as notg ¥ To r. mulation doses, Whh al um
(aroups o and 10), AR GERE emydon <R AR 1L UL AL SRVSBT AL
hydr oxi de - gel PBA@@espddedto Sxpsquplansy 0.5 weep 80.4:8h Spandade B3 ttiewhs fiphl 33 . t7g
(1 ow dose, gr gupe Qce Qnc3Mhiibh 64 QU ONHIOR;REL ¢ 5 Mg of
alumin a final B(cj.ossg v%:l une o§ fg%%@ﬁ?ﬁé sus%e(%}salll% 'vvaesx%lé(gﬁhv?s m xed for 4
hr 20  emulsified by passing through a two-chambered hand-held device 15 to 20 times until the

emulsion droplets appeared to be about equal in diameter to a 1.0 pum diameter standard -

latex bead when viewed under a microscope. The resulting suspension was opalescent,

milky white. The emulsions were freshly prepared for each series of injections. For

- group 8, MPL in 0.2% triethylamine was added at a concentration of 50 pg per dose to the
25  squalene and detergent mixture for emulsification as noted above. For the palmitoyl

derivative (group 7), 33 ug per dose of palmitoyl-NH-AB1-42 was added to squalene and

vortexed. Tween 80 and Span 85 were then added with vortexing. This mixture was

added to PBS to reach final concentrations of 5% squalene, 0.5% Tween 80, 0.5% Span

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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at RT. :._ . ... 3. Measurenent of Antibody Titers 5 Guinea pigs were bled
six to seven days fol |l owing i munization starting after the second

i mmuni zation for a total of four bleeds. Antibody titers against A042 were
measured by ELI SA as described in CGeneral Materials and Methods. 4. Tissue
Preparation 10 After about 14 weeks, all guinea pigs were euthanized by
adm ni stration of CQO2. Cerebrospinal fluid was collected and the brains
were removed_and three brain regions (hippocanpus, cortex and cerebellum
were di ssect sEEohaugdRa fing degsolime of RS0 ik Gire swrpersionoves gentlyatiadd f It ot ei n
using ELI SA 4% B. Results 1. Antibody Responses' There was a wi de range in
t he pot-ency of the various. adjuvants when neasured as the anti body
response to AN1792 follow ng i muni zation. As shown in FIG 14, when
AN1792 was admi ni Stfrmaéupenﬂﬁs?fmxlﬁdy’i‘%dy was detected follow ng 20 two
or threé inmunizations and ne responses were detected folTowing the
fourth ahd fifth o‘é@é@m&wg@ iX toj sev following in@Misdtion tarting afeabout 45,

The o/ w enul RaTalvfey e thir se (GMr 255)
that were na?lhlgég?nndec LZ% M%{Ota#g@our{ % dge{snbg%é{}ﬁﬁ%ﬂ“gﬁgﬁf'gﬂ with the
final dose (Wmsdw}”ﬁméraédmstbaimlﬁ?emralhémma@andﬂfﬁmds esponse for '
AN1792bound to alumw th 300 g being nore i mmunogenic 25 at all tinme points
than 33 g. At the peak of the antibody response, following the fourth

i mmuni zati on, the dtfTefeRemantoneen the two doses was 43%with GMTs of
about 194 .(33 Q) p.g
AN1792 pl us I\/PL ms%?b%g?mé&g%n%me ?S "ggﬁlg?gig%éﬁvf gﬁgﬁﬁ"n%g’f’ %g ten-fold
hi gher dose ©f: SFEPgenal Boid vy collsetadiandghe brpipsrwerFmemeygd and three biinVPL t 0 an
o/ w enul si onregeRy (BiRSREmbRS carRk BAEC KISy to that
with MPL as t%\ie s(gl?g adj})uvant by as rrlu%ﬁ) ;g@%%%t@&&ggls%]ﬂfg]@%ﬁkt%ee
derivative JPPI%REFDD ofiiotal Afseteip asips Bol§A: mmunogeni ¢ when administered in
PBS and gave nobdest titers when presented in an o/w emul sion with GVIs of
340 and 105 for the 85 third and fourth bl eeds. The hi ghest anti body -
titers wete genelBat edR&h Freund' s adjuvant with a peak GMI of about
87,000, a val ue al msht%dinkgo,@eeater than the GMIs of the next two nost

potent formul ati onz@ VPL anderiP_% glse AN172ﬁﬁal um he nost prom sing
adj uvants identifi ed*in’% A" f BORASY A VAPQUHE Bjramswhen B
measured as the antibody response to AN1792 following immunization. As shown i in-

FIG 14, when AN1792 was administered in PBS, no antibody was detected followmg

20  two or three immunizations and negligible responses were detected following the fourth
and fifth doses with geometric mean titers (GMTs) of only.about 45. The o/w emulsion
induced modest titers following thc. third dose (GMT 255) that were maintained following -
the fourth dose (GMT 301) and fell with the ﬁnal dose (GMT 54). Therewas a cléar
antigen dose response for AN1792 bound to alum with 300 pg being more immunogenic

25 at all time points than 33 Hg. At the peak of the antibody response, following the fourth -
' immunization, the difference between the two doses was 43% with GMTs of about 1940
(33 pg) and 3400 (300 pg). The aniibody response to 33 ug AN1792 plus MPL was very
similar to that generated with almost a ten-fold higher dose of antigen (300 pg) bound to
alum. The addition of MPL to an o/w emulsion decreased the poteéncy of the formulation

30  relative to that with MPL as the sole adjuvant by as much as 75%. A paimitoylated

derivative of AN1792 was completely non-immunogenic when administered in PBS and

gave modest titers when presented in an o/w emulsion with GMTs 0f 340 and 105 for the
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5 these two, MPL appears preferable because a 10-fold | ower antigen dose
was required to generate the sanme anti body response as obtained with alum
The response can be increased by increasing the dose of antigen and /or
adj uvant and by optim zing the imunization schedule. The o/w emul si on was
a very weadk adjuvant for AN1792 and adding an o/w emul sion to MPL adj uvant
di m ni shed the intrinsic adjuvant activity of 10 MPL alone. 2. A(3 Levels
in the Brain %out 14 weeks the guinea pigs were deeply anesthetized,

t he cerebros p}ﬁﬁ’aﬁ‘“ T WesdeShe hishest antihady Siees Wera Bensradrvéthdkainded from

animals in a aﬂ}llb&ﬁfmmfa PelleGRIT®4 Réout §200009%Aud ﬂm&ﬂ'%qglg?etatgr tgébt‘ﬂg&\@:lsANl?gz

dj t 2 t
?gjr %Snlog g;r%gﬂ’tc nﬁﬁ%"i%ﬁ?ﬁﬁ“&@ﬂ“@@%ﬂ?%%gk dpsodpl1292/aluo neasure t he

| evel of AD peptldeThelﬁﬁ)s BehisiR eaﬁva\afasdéﬁhﬁé@ﬁttﬁ@sﬁﬁsdarb %ﬁ@gﬁ% ﬁgif the
hi ppocarrpgl cortl C cere | ar regions were prepared In

guani di ne” THESEW B(?Pf’aﬁscfgffe‘a% eRauTeta YOfolddower anbempalesesion raqoiral tser i es . of

di | utions of g@:(eaatsmandammas@tr bnse As wtaﬁMQ%c?ﬂéfe?ﬁoh&Q:ﬁnb{' an Eé' fﬁ
e cortex an e

format. The Ievelg ?(ﬁs grot ein _in the efBoca

cer ebel | um wAFFERERY 18grepsin t‘heidB?e"élaP“HCBﬁ?d/QF Wentpsd by eptimiging thei de r ange of

ant i body I’espomamSatIoﬁstﬂEI'Ehetcﬁdeﬁmsioh%gafv%mmﬁdjwt fonl\@ﬁ}‘mﬁ‘% Iﬁvel s of
g/g in the

about 25 ng/ i ssu he hj ppocanpus,

cortex, and én 3‘”.%"“?%%‘ t?;@ﬂ’ift?&“f"ﬁﬁﬁ“ﬁ’ﬁ’dged the apsis adinvast astiviy ofi gh

circul atilﬁg a/ﬂ’théjmd:y titer to 25 AD for alnpost three nonths in sone of
these animals did not alter the total AD levels in their brains. The

| evel s of ADin the CSF were also quite simlar between the groups. The

| ack of |arge effece. odiB IQN]:IZQQmi:Bmmi zation on endogenous AD indicates that

the i nmmune respons d, on pathol o formations of AR 30 VIII.

| mune Response to %t g‘fpﬁ E\?’ﬁ@’éﬁﬁ?asp‘$sr1w%fgﬁpg‘aﬁei}@ékedoqhﬁcqf@ﬁfﬁpleﬂSw ss
Webst er mi ceflwd(€SEiseat dl’rmn it buirss twsebyexivilséd ok ardihals a4 §BLeS 0 8E grBf AU

| muni zatkon a d 20 .86 adm n| stered
subcut anegusﬁlyg%%%&%&%\égg”@% egnrr% ofdvi%}ggrP“paBgﬁbgﬁgoﬂg a&%‘“ﬂ"‘i‘é%&]’ffer f or

al | fornul at fioas300Agi. Mn&e(amm 19 ehdBy/ BBS thkyifinitedlchal BGusBedip lsgwunl zation

starting af se for al ysi s of ntlbod titers ELI SA.
The treat mn?@gng%tﬁg eV eacﬁp tlgu’pmfg v FErseepd %F%“%C“EFS[O EMAI NDER

OF PAGE | NTER® hMampaBbdebﬁ]l an@derebellar regions were prepared in 5 M guanidine. These =
: were diluted and quantitated by comparison to a series of dilutions of ApB standard protein

20  ofknown concentrations in an ELISA format. The levels of AP protein in the
hippocampus, the cortex and the cerebellum were very similar for all four groups despite =
the wide range of antibody responses to Ap elicited by these formulations. Mean AB
levels of about 25 ng/g tissue were measured in the hippocampus, 21 ng/g in the cortex,
and 12 ng/g in the cerebellum. Thus, the presence of a high circulating antibody titer to

25 A for aimost three months in some of these animals did not alter the total AB le.vcls in
their brains. The levels of AB in the CSF were also quite similar between the groups.
The lack of large effect of AN1792 immunization on endogenous AB indicates that the

immune response is focused on pathological foﬁnations of AB.

30 VIO 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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Table 9 Experinental Design of Study 010 G oup N Adjuvantb Dose Antigen
Dose (g) 1 10 MPL 12.5 g AN1792 33 2 10 MPL 25 g AN1792 33 3 10 MPL 50
g AN1792 33 4 13 MPL 125 g AN1792 33 5 13 MPL 50g AN1792 150 6. 13 MPL
50 g AN1528 33 7 10 PBS AN1792 33 8 10 PBS None 9 10 Squal ene 5% AN1792 33
emul sified 10 10 Squal ene. 5% AN1792 33 adm xed 11 10 Alum 2 ng AN1792 33
12 13 MPL + Alum'50 g/2 ng AN1792 33 13 10 @S-21 5g AN1792 33 14 10 QG-21
10g AN1792 33, 15 10 QS-21 25 AN 1792 AN1792 33 16 13 @S-21 25 AN1792
ANL792 150 Pfmimistesed sipcuszneanslyzigz dapgrepgnesd 200 gl. PBSOBs24edes Mebulfs fg/ 50 g
AN1792 33  1Qu%¥Smieftidds. ArdRalghvlreBike Number of
mce in each- g at the |n|??aggzﬁg%%gaag%§?w§l 4544¥§ﬁ$%555?ﬁvant5 are
noted. The b Fre"t’J fegenddose fop analysis of mtibady ders bWEbIS?BS'I'hmaH@pnmmnﬁ,of 5 there
was no adj uvaﬁﬁhgm@,ggn@ﬂgﬂzg@m-ragﬁﬂhe ELI SA ti ters of anti bod| es agal nst

AR42 in egch grou shown in Table 10 bel"ow. ™ Table¢ '10."
ER OF PAGE INTENTIONALLY BLANK] S
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Geonetric Mean Antibody Titers Wek of Bleed Treatnment 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 16 183 261
1540 18 31699 15544 23095 6412 9059

158

0 2085 1631 .17 28 201 375 222
243 554 299 441 The tab!e shows

h the

that the highest titers were OQ%E&ﬂﬁgmﬁgﬁmggﬂﬁR@dﬁ) ,
adj uvants were 125 g MPL, 50 g L and Q521 plus MPL. 5 I X. Therapeutic
Ef fi.cacy of |Mrbdper ent | Adj Want g Asdjnantpeut | Bosef T 1]CakYenST UTY Wagpsgongluct ed
in PDAPP trgnsgenic nfce with g set of adjuvants |suitable for yge ifp
humans to determine their abililty to potentiate inmmune responses to}AR and
to induce tHe i mune- fredi 3 ed. INBir ance p12.5mg/| oi d ANEESST tS|1n Bhe brain.
10 One hundrled—eightylnale andi{female 7[5 - to 8 H-nonth ol d heterozygous
PDAPP trangdeni c nicp wet® obt|dFed frof2Gear| es |[RNI@92 Labprataries| The
mce were s i’3ted HH-Bb—R-he grcllnL ni ng 15 tlo. 23 aninkls per (0] Oup to
be i mmuni zed “with ANif92 & S0ng AN1752 3

4 13 MPL 125 pg AN1792 33

5 13 MPL 50 pg | AN1792 150

6 13" MPL 50 pug AN1528 33

7 10 PBS ' AN1792 33

8 10 PBS None

9 10 | Squalene 5% AN1792 i3

: 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 5pg AN1792 33

14 10 Qs-21 10 pg AN1792 33

15 10 QS-21 25 AN1792 | AN1792 33

16 13 Qs-21 25 AN1792 | AN1792 150

17 13 QS-21 25 AN1792 ANI1528 33

18 13 | QS-21 +MPL | 25 pg/50 pg | AN1792 33

19 13 Qs-2t + 25ug2mg | AN1792 33

Alum
Footnotes:

: Numbe; 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,

B

there was no adjuvant and no antigen.
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AN1528 conbined with various adjuvants. Aninmals were distributed to match
the 89 gender, age, and. parentage of the aninmals wthin the groups as

cl osely as possible. The adjuvants included alum ML, and QS-2 1, each
conbined with both antigens, and Freund s adjuvant (FA) conbined with only
AN1792. An additional group was inmunized with AN1792 fornul ated in PBS
buffer plus the preservative thinmerosal 5 wthout adjuvant. A ninth group

was i muni ze P S a.ne ve control Pre tion of
aggregat ed A %V\Hé@f‘l geé%gfl ﬁ‘éﬁesﬂﬁﬂmsﬁgﬁ%iﬁﬂ ZTORBATE FRpPR;i ‘g%a %el[gtbﬂf?@'s I nc. ,
Napa, CA;, Lot MEO541) and human API -42 (AN1792 California Peptides 1Inc.,
Lot MEO439) peptides were freshly solphidigzed for the preparation of each
set of injections fromlyophilized powders that had been stored desiccated
at -20C. For_this 10 purpose, two ng of peptide were added to 0.9 .m of
dei oni zed er _and the m Xt ur geWadric Meid £x@ddy Pitgenerate a reratively
uni form sol yt1 on or suspension. ANISZ&KwwBI&al uble at (his step,
contrast to dafdent Al 100 T al1jquot of Tpx PBS (T X PBS: U.;13 MNaCr{ 0.01
a

M sodi um phasphate, pH 7.5) wag then added at whi gh point AN1528 begpn to
precipitate.] Glogp suspensi 2)9s ware st exed agai n gnd npngubat edgyer nh ght at
37C for use | 16 the next gigy. To pygpare| f ongyy at ijon g@ges W Uhyauny :
(G oups 1 anfd D), Ap PEPTidie T Hts;.nwas adc_jlggi‘ito Al hg/z%og \65% pef cent
aqueous al ungrmgmrydrpxi Lﬁ i;’ et Balu Hf 53 ’:.L'*il:zé,,., NI —o—+eafch
concent r at i qrs;-e+—+00 Y- oL -1—%@4—11. uw330x ippd27 dded
to a final vol u flzéﬁﬂ LL 209911 X_pRSt436ke JusPed¥i on wes63thent gently
20 mi xed for|_abproxi mht el3288 hr| at26®R prli or 13289i njlect9an. To Pae4ar g
formul ation |doses for|witiMPL |(Gpsaps 2| and36) , Ilyophisbi zdd pgsder | (R bi
| munoChem Hesear ch, "| nc. z7Hamll [T0Rys MIT| Lot,g5703Y- EOGPHE) Was, ggaed t o

0.2% aqueoug tFtethyrgm Ne_to o (1T COnCentT ati o 1 1

vortoexgd T ® ot % hea:"" t%fT{}S -6 7%% o1 38|2§écllti*”'l“' ::Jﬂ

sli ght | y Op Lpe iTatl fn m 7§ SILQL’QI’]QIIKI}I ofl m P7A14| s Th257<nl Ut i 0}82\3\99 st or ed
at 4C. For dac¥ set q m@éctl ns, 800 Ip. g Bt pepti dél3per |dos&lTn HO t|

PBS, 50 .tg [of1IMPL pe

' _doge (50 Al yoand [1002610f IPBS 21per dosesaser e Jm xed
in a borosi I} cet e tubk i nresdi atlel yidseforle use7s To|prepare flor mudat | dn doses
W|th @Slgé) ([GrgupZGB(]and 43, 1yophigkd zed povdger Aqu;ob@, T amgaghan ]Ic\/Al
Lot A7 adde S, AH Oy 0. 7 LO T OTgEeTTt o1} O :
ng/ nm and v tﬁ et—Tre—sprut+an %S‘[—GH’CGBE{‘I?T = Lu€ \5@8? egeh aii of
i njections, po8—g—of ept.I&e par gl | 502.@2!3":Z Bs| 251234 ¢ QQ-W(’pN dose
in 25 Al 16 183 2616 6680 2085 1631

.17 28 201 375 222 1540
18 31699 15544 23095 6412 9059
19 63 243 554 1299 441

The table shows that the highest titers were obtained for groups 4, 5 and 18, in which the
adjuvants were 125 pg MPL, 50 pg MPL and QS-21 plus MPL.

5 IX.  Therapeiitic 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 AP 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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90 PBS and 125 | of PBS per dose were mixed in a borosilicate tube

i mredi ately before wuse. To prepare formulation doses with Freund's

Adj uvant (Goup 4), 100 g of AN1792 in 200 | PBS was ermulsified 1:1
(vol:vol) with Conplete Freund's Adjuvant 5 (CFA) in a final volume of 400
pl for -tthe first inmunization. For subsequent inmmunizations, the antigen
was simlarly enulsified with Inconplete Freund's Adjuvant (IFA). For the
formul ati ons contai ning the adjuvants alum ML or QS-21, 100 jig per dose
of AN1792 or 8ANES 28, wedsparondee obiie wiithls stithin tﬁagxrasgpmrclodaﬁ&) oediblé\/Phue( 50 g

per dose) or GHiP dos fina of 200 PBS and

del i vered by%%%ﬁéﬁ?%%eoué%&é%uﬁ%b cghcol“ﬂ’é“eé '% § %@l‘}sf’% shoul der
bl ades. For fﬁén@ﬁ%pvmt@@élcwhgedﬁﬁthdtﬂwwlmz A AR ol groapwlasi fied 1071
(vol" Yo ) W4 BT BT Ay PSRl L1 Ll Yol of 400 |
boost of fheWithews aditanht Aginth mwngemnumzbd]wm‘rpBBTa&ne v eupdive caliotvant

W thbut “ad) uvant PRt of g BT R oariir bt i RRE SIS Chibieal 1 1 a

o ouy YZLE??PWCW 00 ol pBS el vered st “Eﬁ?ﬁﬁ‘é’?)t’?? G e O
\?verepgl ven oﬁlgélﬁgq %gg/g?@ﬂ%sd’(ﬁreeg?shl? SP]HE‘I‘ZT @E@CPWP%K%;’(%E@h s¢tieén on a
nont hl'y schemmceortsrﬁ@nelabplﬁnize@powk&yﬁhﬂha&ﬁaen%red%slca%édaﬂéoﬂel%or mfni mal s
wer e bl eg élflg even %@é%mfgollo %fq ﬁach i munj zation starting after the
20 secon cgo’r PR { degto 9 minSdgiopizedsyaer angthamiixuraesras

eut hani éeg m}lyxmp lgartcezitya ?ﬁmvm&:&foaﬁsgsl:hn&rhi& smﬁaadéorﬂ%sz&ﬂEﬁ ere
measur ed by ass evel s in brain an

i munohi st ocﬁ}S Sé@’ap v ﬁhﬁﬁs’gf‘b‘ﬂ@e“b‘i‘@é‘@‘r&féoﬁf%séh%ﬂ’@ﬁoo b MQis€s in brain
sections. | n0.akM @debé&}ﬁ@BpH‘Vﬁ)Cwa%mﬁdn%déd&%ﬁh%omﬁﬂﬂlﬁ@be gpendent
proliferati det erm ned %e 10 shows

V. yfh‘é jne res ornses
that the hi glﬁ sk Kt S SHRP ?i“i“% °grtex iga&‘?a’\ﬁé’t‘%‘b@ﬂ‘b"iet'"é@twi"tm?ﬁmseand
AN1792, i}t etheneahidah peaked foll owing the fourth i munization (peak GWI:

75, 386 dth . 59% af t t f I t h at . Th
ek mban Ui ter TSP B RRL P AKEAOP RAL 9 Aot ct Ao

gener at ed vmﬂcdﬁed:tAﬁ(lkmeiadxchWo pergdt ﬂﬁ?c)usamdummshﬁr@ﬁuerge@gg}g@ngmcl y in the
i nmuni-zat i onoi§R , e 0ses 1o by a decline to 28% of ‘the
peak val ue zra? tereﬁﬁéogelf%(}f{]on?cr%m?ﬁn gﬂog *ﬁ@epd‘éléligrr}é%%ail‘t‘%r 10XfHer at ed
with Q6 21 cwasiildrddo wifinkl dedelvd@ine(oBMID pnmam)Bmc&Q%ﬁmoﬁnmmn eMg" than

SP}[’]ggng_gZ(w trnxxMD%or aﬂpro:?ddlefy 4%r at li'lhgnolf'ltoni?lgécgosn of the response Wer esl over.

To prepare formulation doses for with MPL (Groups 2 and 6), lyophilized powder
(Ribi ImmunoChem Research, Inc., Hamilton, MT; Lot 67039-E0896B) was added to
0.2% aqueous triethylamine to a final concentration of 1 mg/ml and vortexed. The
mixtur_e was heated to 65 to 70°C for 30 sec to create a slightly opaque uniform
25 suspension of micelles. The solution was stored at 4°C. For each set of injections, 100
ng of peptide per dose in 50 pl PBS, 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 -26°C. For each set of

injections, 100 pg of peptide per dose in 50 ul PBS, 25 pg of QS-21 per dose in 25 il
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i tional inmunization was required to reach the peak response. Titers
génggg{gd by al um bound AN1792 were marginal ly greater t han t hose obpalneg
with Q@5-21 and the response kinetics were nore rapid.” For AN1792 delivere
in PBS with thinerosal the frequency and size of titers were barely |
greater-than that for PBS alone. The peak titers 5 generated with MPL an
AN1528 (peak GMI 3099) were about 9-fold lower than those wth AN1792.d
Al um bound AN1528 was very poorly imrunogenic with lowtiters generated in

j : ' he
! of RBSewndh2ival of PBSpeR dbseMae/mixeS BQTHES 1MaE B iagtuad, bl Lhe
ggngrzﬁngninqu innﬁ??zed with PBS al one. Table 11 CGeonetric K@an Ant i body

Titers'.. Week of Bleed Treatnment 3.3 5.0 9.0 13.0 17.0 Alum 102 1,081

e fs3hiidh do2ds 30 Febi s I 2 B 241 28, 867
i;iggzéé?ggiﬁ%g?&iﬁ& 1%‘212’(51/21)S (tzh%?’zl) (39751 3574 goVhEeEs Q211

30 227827 1; 4 InF88 L ARE yoperulsisie) 1] (Ok1Y) witDCOBPIE Fraa)'s Alibkds)  CFA
10,076 615279Cr4) #86nALoR28 o6 [fror ANEIR. A0l 1215 St Lo 1o 1515
Alum 25 33 39 37 31 AN1528 (0/ 1§ 720172 / Ui :
1,653 1,156 3MBuyzatiopy Sipantiges w2y yimiiady @aylsifidd Rith n2@hRAK: FreaRd 2 AjuvdaS- 21/ 29

3747 Thi mos oo oPTa I Ee et ks Sekeden f 0 0k bemro) 16
(0/16) 0715 dysenf ADLTB)or ANISEDwEnOImbined WitfSaRFRN iCpaiBaR) GNEDEHY i t er's
measur ed agab&%%se’f‘g)r éS-_Zfl&S ng per dose) in a final volume 0f 200 ! PBS and delivered by
10 subcutaneous inoculation on the back between the shoulder blades. For the group -
receiving FA, 100 pg of AN1792 was emulsified 1:1 (vol:vol) with Complete Freund’s
adjuvant (CFA) in a final volume of 400 pland dé]ivcrcd 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 ug AN1792 was combined with 5 pg thimerosal in a final volurne of
50 ul PBS and delivered subcutaneously. The ninth, contro] group received only 200 pl
PBS delivered subcutaneously. Immunizations were given on a biweekly schedule for the
first thrée doses, then on a monthly schedule thereafier on days 0, 16, 28, 56, 85and 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 AB and APP levels in brain and by immunohistochemical evaluation of the presence of
amyloid plaques in brain sections. In addition, AB-specific antibody titers, and Ap-,
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: 1,511) was about 5-fold lower than
obtained with MPL. In addition, the kinetics of the response were slower, since an
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b Nunber of

treatnent with various adjuvants,
in 12-nmonth old m ce determ ned by ELI SA are shown in FIG 15.
AR in the cortex.

control

PDAPP ni ce,

t he nedi an | evel

of total

on cortical

responders per group 92 The results of AN1792 or AN1528
or thinmerosal anyl oi d burden
I n PBS

at 12 5

nmont hs was 1,817 ng/g. Notably reduced |evels of AP were observed in mce
treated with AN1792 plus CFAJIFA, AN1792 plus alum AN1792 plus MPL and

@S- 21 plus

AN1792. The reduction reached statistical

significance at the
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was 1624 ng/ genergsecip oply seme efthe srimiplanND emibody whpot&3 wereldbé@yedtRhe and 714

wer e obser vedodt] bil@alifiRulit S3LG M 214 ANL792 pl us CFA/IFA,

al um AN1792 plus MPL and AN1792 plus S-21 respectively,

reducti on achi eving stati sti cal
CFA/ | FA treat ment

mce was 1619 ng/ g AP42.

group. The nedi arablevel

AN1792 pl us

with the

significance (p=0.05) for the AN1792
in the AN1792 thi nmerosal

treated

20 X. Toxicity Analysis Tissues were collected

for histopathalagic exam pnatjon at the termnation of studies described in
Exanples I'l,11l and VI1. |nGeduetticdean AetimidgiTaey and clinical cdhemstry
were perforned on term nal bl ood s3vsek efBlk¢edom Exanpl es TIT and VI} Most of
25 the mmj or i breyeest wer e ¢848l uat ed] 5ioncl udi ng brailnz.opul mpRapy, Iflynphoi d,
gastroi ntestjflm/ |iver, [k0Zney, adognal [askegongddsogs ATt figpdn spor adi ¢
| esi ons weref observed in fhe stbudy ani malls, .therg were n¢ obvi oys
di-f f erences, rin ti 61284 af f e€784) or| RE21)on SEV/EDNI t y(18/20et yeen AN1792
treated and (MFPlheat ed ani m&P4. Thel 28.868r e |nbl124Ri qUe.d66 st opaedvol ﬂi cal
| esi ons notedA]LIﬁg%N- 1528-i &zed an} mal s| conpardd to PBB-treatdqd or
unt r eat ed BOWM. o—al-/2hL di(EY, 1620/20). + h@OEP) pifcal
chenistry prpfi¥e bet ween|>%dj uvant24roupd 33Ad thé 1P tr phi%d adi nal s-in
Exampl e VI. Wiiwygh there(l\m{)e S QB)IEJ car‘tlio'i Cr¢asps in gveral of the
. : ) s 14/18 :

hemat ol ogy PAELETS DEtYRER, T Mg S, fre LﬁéS? 3?,7228) 50,574)

'AN1792 {15/15) (15/15) (15/15) (15/15) '(15/1'5)

Alumy/ 25 33 39 137 31

AN1528 (0/21) (1/21) (3/20) 1 (1/20) (2/20)

MPL/ 184 2,591 1,653 1,156 3,099

AN1528 (1521) ' (20/21) (21/21) (20/20) ,(26/20)

‘QS-21/ 29 221 51 820 2,994

AN1528 (1/22) (13/22) (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 AB1-42
® Number of responders per group
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wi th AN1792 and Freund's adjuvant in Exanple VI relative to PBS treated =~ .
animal s, these 93 type of effects are expected from Freund' s adj uvant
treatment and the acconpanying peritonitis and do not indicate any adverse
effects fromAN1792 treatnent. Although not part of the toxicol ogical

eval uati on, PDAPP nouse brain pathol ogy was extensively exam ned as part

of the efficacy endpoints. No sign of treatnent rel ated adverse effect on 5
brai n norphol ogy was noted in any of the studies. These results indicate

that AN1792 treaﬂ'l‘rewsulls%fmﬂh17921&|A@l'1«’5!28§ea%ﬂ%t%th|\@ﬁ&lsa&;H@aﬁfsad}ttﬁlﬁzlsJoyalf ree of
side effects %lera AJ}% z:glt ment th Anti-AP antibodi es The

experi nent s cfé’sg?llc Y1 “faopth q}&é’céaﬁem??@lﬁuﬁaﬂéﬁwlﬂo test the
10 abilities Ri6. Mailh BBS cmopbmahu@nﬁ&emhhéﬁh&aadft&ntplﬁhf?ﬁfeﬁénagﬁiim AP 10

i nhi bit %ccurrul ation of ARin the brain of heterozygotic transgenic m ce.

A Study asthy Kps BELT Be{s-INREbly mediecddenelsial i veere phistredin yipUSatRDATP - -
Lransgeni ¢ mioe79Bplis LPARPASARDT RS ailth, OfNIAOLANELALIRE BERFHL T om Char | es
~River Laboratory7 he m ce were sorted P& gr oups b& treated with
various anti EB%i’8% Hheredicten @@hmtatﬁh?%@ﬁmeatdh%m%%tlrtvelcbniydor mat ch the
gender, age, AMW@%IQQGFWAS%{V%r%Sﬂo% i RIS b Bt el floURS a8
closely as possible. As shown in ‘Table 12, e anti I'es 1 ncluded four
nuri ne A(3- spBEERzation inededingvdlh lexsls basems @é)stazmygchahemtlémohm aARI% esi dues
1-12), 1005 Gebintestd Rcte! TniR residues
13- 28 and bi nﬂé to rmr?orrerl émﬁla?\%%§t aaal%gijéf%?’gﬁ&%f%%@ar&z%%z
(directed toPAealEsAN]ELR pus MBE MWHS{ZWIW Bl opmpositienstwdidiprowide more
anA( 3- speci f ipsiip@irysaltonateadizhi drefér filcaC Bl @Bntab@ins a815% dJIJE‘HrUB Zﬁ@ﬁv‘a with
aggregated AN1792). The negative control group received the d ent, PBS,
al one Wi t hotitmEtal showrd a%W@VM%I%MImW%@PmMBétrpzﬂg:dauiced at a
dose of aboutsualmr@mksgv&mmdnq}eprcmealmglsmg‘xmrg*e&ﬁi ] e midilcot! ONS
were admi nistered intraperitoneally every seveh days on averaget
mai nt ai n 1ant ﬂQVﬂRfﬁﬁﬂ%rIsPEa?’owe‘oliml62Alnngzomig>ltablm¢md mt@mﬂemroﬂomasur ed
for mAb 266 qtm@zdand@}?mcea%scwee%Mfﬁhucetu%aée@%tﬁ%%ﬁ G2 used as

the capture antigen in the assa sane dosin mai nt ai ned
for this grodpl? 1%“@*%1&59?@b’émﬁ"@d#%’d€¥BhaQSf:?rXtWSMd\}clﬂmth\ﬂas

di scont i nued rafuéttdh BcHifeng dtdtiical hgrﬁﬁcanmsk@oﬁ%ﬁﬁem gﬂ: sl eared
too rapidly in vivo. Animals were bled prior to eac 0S1 ng ?the :
measur ement W“&nﬁ%@aﬂtlﬂ"é{"é}‘c A é7§t2 Mf%ﬁéreé%mcﬁ waull 639 es/g aBSZ X

20

X Toxicity Analysis
Tissues were collected for histopathologic examination at the termination of
studies described in Examples II, IIl 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, pﬁlmonary, lymphoid, gastrointestinal,
- liver, kidney, adrenal and gonads. Although sporadic lesions were observed in the study
animals, there were no obvious differences, ¢ither in tissues affected or lesion severity, .
between AN1792 treated and untreated animals. There were no unique histopathologiéal
lesions noted in AN-1528-in;muﬁizcd 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 pﬁrametcrs between animals treated

with AN1792 and Fréun_d‘s’ adjuvant in Example VI relative to PBS treated animals, these
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94 nonth period for a total of 196 days. Aninmals were euthani zed one week
after the final dose. Table 12 EXPERI MENTAL DESI GN OF STMY 006 Treat nent
Treatment Anti body Antibody Goup N Antibody Specificity Isotype 1 9
none NAb NA (PBS al one) 2 10 Pol yclonal AO01-42 mxed 3 0 mAbc2H3 Af31-12
lg@ 4 8 mAb 10D5 API-16 1gG 5 6 mAb 266 A013-28 IgGl 6 8 mAb 21F12
A(333-42 |g&Ra” 5 Footnotes a Nunber of mce in group at termnation of the

experinment. All S started_w 1Q, anj mal s- per group. b. NA not

apB| i cabl e c%ﬁ%‘g‘f&ﬁg‘ﬁB‘&lewaieggﬁ?itﬁgﬁ’&gSaiJGVfE‘F fPet pad S atamREYREds  a.
Prepar ati on oferitdnétisAnt Hbﬁﬁtiiﬁcail&hﬁyawefse:éﬂed&ﬁm&:? lA@an_%]Z'@c]{Ahhé?x?th}Y&@u R epar '?dd
from bl ood col | ect.ed f.rqm.t .ou ani S. e first group consiste
of 100 femal & ag\ﬂ%étécq%f)@?%?a\f\?ﬁakgg°“69§ég %m %@P%th%lf’gyaﬁ?exﬁ’ﬁ%‘iﬁlm_r e

i uni zed on ckamined as ot of alrckfRAcyénidpoid®.ONp kign eféu&ﬂnén?&?atmh bél fr&%ﬁft hewghh f
CFA/'TFA. A faurth injection . Qi ven. on day with one-ha e -dose of:
AN1792. Aﬁsl mal & WeT m°§°>@¥_§’ﬁ§ﬂé?,¥%§‘(‘gﬂy %‘38?15 ‘g\?fr iIPPEaesytts igdigate that ANI79% was .
prepared andreatensisivaliweentes and 2 thastuintaailly feclopiiat ekts64 m . The second
group consisted of 24 fenmale mce isogenic with the PDAPP m ce but
nontransgeni ¢ for the human APP gene, 6 20 to 9 weeks of age. They were

i mruni zed on Xlays Therafettic Zfaamiedt With Ahtl-Ap bMbogie®f ANL792conbi ned with

CFA/ I FA. Th Iyl s were al sqQ exsangui.nated upon sacrifice at day 63,
Serum was prezga(rag 5ﬁ’é¥°ﬁ%‘8’1‘%§“$‘§%ﬂ§5’ ‘Fﬁg%ﬂtm’b?"'ﬂffa‘%ﬁl oYt iR ordGdo feskthe of sera

were pooled.abilities eivaribsdijoriot1a6d] @ pohafonRlkhiifddad aghsn8p tyRhdRquUent i al
rounds of pr ea%éthjxurlz(?ﬁIoin%?A[gi?n 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  of age 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 B
. monoclonal antibodies, 2H3 (directed to AP residues 1-12), 10D5 (directed to AB
20  residues 1-16), 266 (dirécted to AP residues 13-28 and binds to monomeric but not to
aggregated AN1792), 21F12 (directed to A 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

each dosing for the measurement of antibody titers. Treatment was continued over a six-
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w th 50% saturated ammoni um sul fate. The final precipitate was dial yzed
against PBS and tested for endotoxin. The |evel of endotoxin was |ess than
1 EU ng. The anti-AP nonocl onal antibodies were prepared from ascites
fluid. The fluid was first delipidated by the addition of concentrated
sodi um dextran sulfate to ice-cold 5 ascites fluid by stirring onice to a
reach a final concentration of 0.238% Concentrated CaCl 1 was then added

W th stirringndnth gegio€ for 8 tdid i Thi ol ut
centrifuged % 10lf 000 x g a%glgt&%pge é?}sm“%%%&égé%n “‘FE%(? égPF‘}at ant was
stirred on ¥ with an equal volune of saturated amoni um sulfate added
dropwi se. The solution was centrifuged again at 10,000 x g and the

super nat ant was di scarded. The 10 pe! ,as resuspended and dial yzed

agai nst 20 nM Tr XPERBVERTFAT : s applied to a
Phar maci a FPLC Sagharos_e LJAle Jnlll\gf?u S ote®i th a reverse gradi ent- from
0.4 Mto 0.275 M NaCl i-n 20 nM Tri s- HCI pH 7.5. The anti body peak was

wer e pool ed.

identified by absoroan(,e at 7? Turueué o Propt-tet-e——if-aeii-af

The purified ant} Betpesr ppar a g %r aAatiwydyz ed b)ymﬂma;aﬁurl ng 15 the
protein concent r at SHHP us ng the et dSmnﬁcitjne purlkdtypeum ng SDS- PAGE.
The pool was al sjo tested] for gndotoxim —fhetever—gf—endetexin was | ess
than 1 EU ng. titersl tjtérs|les&mrnhan L00 yoere arfbitrarilyjassigned a
titer value of 25. 3. A(3 and AﬂBSL"éQ}@Ps in the Brdin: Followi ng about
si x nmont hs of trleat ngnt . Ldﬂ varil ous|anti-AL3 gmntitody—prepar ati ons,
brains were renoved Fromt ani AEORlo| | owARE43al i[ne ﬁé’ﬁqdum on. One

hem sphere was grepayed [for, | hi chem cal _anal ysis_and|{the second was
used for the qu ntiaS{atl onBof Iﬂ"‘glh ﬁ Pl | e¢Bl42 To neds@le {he
concentrations df vagrious gorps ta [ o1 d pgptide_and] anyl oi d
precursor proteijn (%PP). t% heﬁ‘l&é’ ]t%)g nxﬁﬂ L&ecfed 38Chnd honogenat es of
t he hi ppocanpal ,{ corgticdl, an‘s ﬁg?@é | ar ) her e E epa ed.in 5M

i di nd “ﬁﬁé gevel oft i

guani di ne. Thesq-were seri al | ed a bi d peptide or
APP was uanti tjat e by co ri Ser,| f dilu ns pf st andar ds of
AD pept.i o or AR % nmgpronltignt ?ghd@“r’ﬁ?“‘z ELI SAlt maj. The | evel s
of total AR and o?°mN§ 1 42 neasured by ELISA i n honpgenat es of the 30
cortex, and the mﬁiﬁﬁf Em&m’aﬁd‘“ﬁh’éﬂ offretrerEnt. tAd grales SAD ith 10 hiaigergelpel | um ar e
shown in Tabl es cldab:nb noraadboaﬁ respectively. The nedi an concentration of
total AD for the control "~ group, inoculated with PBS, was 3.6-fold higher
in the hlbpocanpus than in the cortex (nmedian of 63,389 ng/g hippocanpal
ti ssue conpared 2o 17M8ttBalngidMétbedst he cortex). The 96

a. Preparation of the Antibodies .

The anti-Ap polyclonal antibody was prepared from blood collected from two
groups of animals. The first grodp consisted of 100 female Swiss Webster mice, 6 to 8
15 weeks of age. Thcy were immunized on days 0, 15, and 29 with 100 g 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 prcpared
and the sera were pooled to create a total of 64 ml. The second § group consisted of 24
female mice isogenic with the PDAPP mice but nontransgenic for the human APP gene, 6
20  to9 weeks of age. They were immunized on days 0, 14, 28 and 56 with 100 pg of |
AN1792 combined with CFA/IFA. These animals were also exsanguinated upon sacrifice
at day 63, serum was prepared and pooled for a total of 14 ml. The two lots of sera were
pooled. The antibody fraction was purified using two sequential rounds of precipitation
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medi an level .in the cerebellumof the control group (30.6 ng/g tissue) was
nore than 2,000-fold |lower than in the hippocanpus. These | evels are
simlar to those that we have previously reported for heterozygous PDAPP
transgenic mce of this age (Johnson-Wods et al., 1997). 5 For the
cortex, one treatnent group had a nedian AR | evel, neasured as API-42,
which differed significantly fromthat of the control group (p < 0.05),

those ani mal smﬂmp/ekamadmoﬁ%xﬁif&@am srEdi e W AsN e Pl | n Tabl e
13.. The nedi an | evel of A[31-42 was red ucedF 65@6 conpared to the

“control for t%ﬁécs{ciié%rteﬁé‘?ft’x‘@yrB‘EFdeveTﬂ@nd?FEHPéi‘f?s esviers! BV/mg 31- 42 were al so
significantly red%@th@(ﬂ%éb&@r@%ﬁi%%&@wérgﬁrcﬁé}% G a;chépﬂhxd)nﬁxem@ tional

treatment group, those animls dosed with

[ REMAL NDER ozvaﬁrﬁrsdﬁimmd\bmmdQMEpﬁccmEmmedqulm dmn@n sxﬂfaN toice-cold Tt1 h ..

MMa 0. . agcxles Mu@byjstm-QgQM 1cc%‘a,re§ch anﬂ’kd‘hc%n%’oﬁ of 0. 2@8%F@$nccntra6edco U"W-
~D N F-- + % w - , Kr

y .
17, ONO’0 63%(.}1 w/@(thﬂncmgcd@yxm @;qu to pqa@l}_)a ﬁnal concentratxon of 64mM. This solution
-was centrifuged at 10,000 x g and the pellet was discarded. The supemnatant was stirred

on ice with an équal volume of saturated ammonium sulfate added dropwise. The
solution was centrifuged again at 10,000 x g and the supernatant was discarded. The
10  peliet 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-HCl, 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 lessthan 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 AB 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 AP peptide or APP of
lmowh concentrations in an ELISA format. _
Thelevels of total AP and of AB1-42 measured by ELISA in homogenates of the
30  cortex, and the hippocampus and the level of total A in the cerebellum are shown in
Tables 11, 12, and 13, respectively. The médian 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 nglg for the cortex). The
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median level in the cerebellum of the control group (30.6 ng/g tissue) was more than
2,000-fold lower than in the hippocampus. These levels are similar to those that we have
previously reported for hctcfozygoﬁs PDAPP transgenic mice of this age (Johnson-Woods
etal, 1997).

B 5 For thé éﬁﬁeﬁc, one treatment group had a median AB level, measured as ABI-:‘oZ,
which differed significantly from that of the control group (p <0.05), those animals
receiving the polyclonal anti-Ap antibody as shown in Table 13. The median level of
AP1-42 was reduced by 65%, compared to the control for this treatment group. The
median levels of AB1-42 were also si gnificantly reduced by 55% compared to the control

10 inone additional treatment group, those animals dosed with the mAb 10D5 (p =0.0433).

[REMAINDER OF THIS PAGE INTENTIONALLY BLANK]

97



co ¥ m 00 ~zA mNypUaONNJIU4cn tn 98 In the hippocanpus, the

medi an percent reduction.of total

A(3 associated with treatnent with

pol ycl'onal anti-A(3 antibody (50% p = 0.0055) was not as great as that
observed in the cortex (65% (Table 14). However, the absol ute magnitude of

the 5 reducti on was al npst
cortex, a net reduction

11, 658 ng/ g tissue

3-fold greater in the hippocanpus than in the
of 31,683 ng/g tissue in the hi ppocanpus versus

anyl oi dogeni c form

achieved with the jpol ycjonal
medi an | evels in groupsftreal
33% 10 and 21 % | espegtive
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Table 13

In the cortex., \Wen pasured as the | evel of the nore
of A3, Apl-4P, rather|thanjas tptal | A(3, the reduction
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In the hippocampus, the median percent reduction of total AP associated with
treatment with polyclonal anti-AB antibody (50%, p =0.0055) was not as great as that
observed in the cortex (65%) (Table 14). Howcver the absolute magmtude of the

5  reduction was almost 3-fold greater in the lnppocampus than in the cortex, a net reductlon
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 AP, AB1-42, rather than as total
AB, the reduction achieved with the polyclonal antibody was significant (p = 0. 0025).

The median levels in groups treated with the mAbs 10D5 and 266 were reduced by 33%
10 and 21%, respectively.

[REMAINDER OF PAGE INTENTIONALLY BLANK]
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a toto, - -. . ral5) r UQ'- NN.0O5QC F+ ~G[3 cad Wai 0 0 a)
tr-) 100 Total AD was al.so neasured in the cerebellum (Table 15). Those
groups dosed wth the polyclonal anti-AR and the 266 anti body showed
significant reductions of the levels of total A(3 (43% and 46% p = 0.0033
and p = 0.0184, respectively) and that group _....,.. 5 treated with | OD5
had a near significant reduction (29% p = 0.0675). Table 15 CEREBELLUM
Treatment N2 Medi ans_G oup Means Total AD Total AD ELISA P % val ue val ue’

Change ELI SA val ue | PBS $ 30| 6§ NAd [NA 40]0p+ -31.89" Polyclonal 10 17.61
0. 0033 -43 18.15+/-4.36 jant|-Ap4d3reb L8 21. 68 0. 0675 -29 _
27.29+/-19.43 mAb 266 6§ 16.pH9 C§E§ -¢1§§&59+/-6.59 mAb 21F12 8 29.80
>0. 9999 -3 32.88+/-9.90 | Foof npt eqst 4. \J_Q@Jr of animals per group at the
end of the experimgnt 1P b.|qQ@kg Gi@suegr|dftnn Wi tney analysis d. NA:
not applicable e. Standajd Ee%na"itiﬁrﬁw ANEgoncentrati on was al so = :
determ ned by ELISA in the clorffex 8nd cEPEN&I um from anti body-treated and
control, PBS-treatdgd m cp. Two di &<3£rentNAFlI2 assays were utilized. The
first, designated APP-a/fL, |r€gcog im?mgs ot SAPP- al pha (a, the secreted
form of APP which Has befn dl eded-yit hj /&R A13 sequence), and
full-length forms (FL) {. |92 [E[F [FFF
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of APP, whi | e the second recogni zes only APP-a. In contrast to the

treat ment - associ ated 20 diminution of AD in a subset of treatnent groups,
the |l evels of APP were virtually 101 unchanged in all of the treated
conpared to the control animals. These results indicate that the

i mmuni zations with A(3 antibodies deplete AP w thout depleting APP. In
summary, AR levels were significantly reduced in the cortex, hippocanpus
and cerebellumin animals treated with the pol yclonal antibody raised
agai nst AN1792. To a 5 |lesser extent nonoclonal antibodies to the am no
termnal region of Tatl Af3vas sheviedsucalif the cambalRmATIHIS] 53, iﬁ)S@-El@uﬂs?Ho%ﬁ al so

showed signifi fe Hi stochem cal Anal yses
mor phol ogg of &%{%ﬁhu] %?Iga?lc qgé ‘f‘i%aa%%afi“m%g@fdss@ﬁvemamgnm ofitheri ce in
10 the PBS, pokyeld afmehl ARR43% aa&Eéz,p26@099%%0%4%%&&1&,%&@;@% ag?m

qualltatlv y 0 hat of previous studies’
i mruni zat i ?n &%ﬁ?@%ﬁ‘?‘ﬁ@ sﬁf‘{f’“ brefi%ﬂ“PM@@&I&Pﬂ%mVﬁa)r gest alteration

in.both the extent and. appearance of anyloid plagues occurred in the
animal s i mmuni zed with the pol ycl onal AB42 anti body. The reduction of 15

anyl oi d. | oad, aded—placue—nor phol-ogy Table Bel | - assocj ated AB

i nmunor eact i vi resenbl ed effects produced by the standard

i mruni zati on procedure. These observations suppor t the ELI SA. results in
which signific¢a re uctionsjin both total AB and ed by
adm ni stration %? ppl ¥€l onal AB42 Madianbody. | n sinilam&gﬁglitatlve
eval uati ons, |d D| gues|lin the 10D5 group werel al so 20 reduced in

nunber and apmearance, M th gome evidence of cell-asSsociated AB——
i mmunoreactivity. Major|differences mEowlmmt seen en thei?Agl2 angd 266
groups were c¢onpared W th tiie_PBSTontrots—5—Masurerent—or—Ant i body
Titers: 25 A subset of three|rBRBdn |y cRosen ni%e fron1§E§QT group ‘were bl ed

just prior to| each int'aperitdﬁé§l i nedug at|i Ghangé g 3F 30 bl eeds.
Ant i body tite yere neas&ée as_ART-242Z- b mdi g antTbody—usirg—a—sandw ch
ELI SA wi th pl ?IC mul t gP&fesd dHuted APODO#3189° descri ped in

detail in the ﬁﬁ &gi Materi al s and Met hods] Mean [titers for—each—pl eed

are shown in rh@“&@% 6 180 f or 17408 poKyKB@n%l a3t i Qadysangkd he 30
nonocl onal's 1 12, tespectilvely. Titers ajeraged about 1:1p00 over

this tine pefinadi1bps thEng ysh gpal Lbody epe and were slightly
above this | ey-e.l__f_g.r_(_h%g; | m?gard%%zgz t rg{gt ed ZZ%PWQ|9 '

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 thc experiment '
10 b. ng/g tissue
. Mann Whitney analysis
. NA: not applicable
Standard Deviation

o o

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 (c, the secreted
form of APP which has been cleaved within the A sequence), and full-length forms (FL)-
of APP, while the second recognizes only APP-c.. In contrast to the treatment-associated

20  diminution of AD in a subset of treatment groups, the levels c;f APP were virtually
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102 6. Lynphoproliferative Responses AR-dependent |ynphoproliferation was
nmeasured using spleen cells harvested eight days follow ng the final

anti body infusion. Freshly harvested cells, 105 per well, were cultured
for 5 days in the presence of AD 1-40 at a concentration of 5 Mfor 5
stinmulation. As a positive control, additional cells were cultured with the
T cell mtogen, PHA . and, as a negative control, cells were cultured

wi t hout added peptide. Splenocytes from aged PDAPP nice passively i muni zed

Wi th various amhiAfd ifRf dRQAERWEhLEs T c%goq 0 Wit AN1792 and

“proliferative and cytokine responses were neasured. AT PEERAEHe t hese
assays -was to &@E@FW@OW&‘S@ Aetéantmwas daﬂamﬂﬁ M)thtn&@ibﬂltttn@m antigen

presentation, and tf| T ce onses. specific for ANL792. No
AN1792- speci fic proli ?er bf vggegglfsévf ok Z’p ig‘ fastephipmpcaegus adni ce
passi vely i mmasrebeditmin ammalharcamwmma palmlbka)éhtﬂéde Biseigdh¥t AN1792 do5econd.
study, treatne eated and two additional 15
anti - AB ant:sbo SeC\éMe)\I/{%rtgl Ocl? V Jfﬁ%[a%fé?ﬁﬁér“p HETIRA FesionpHd Bl -AFpecHicalynd
16C11 (AB", 2). mﬂ@@nt:idel-l@mmul}jszsra@meshmeéﬁ sgnliffit tRBeR! Rl 1T el evant

i sotype-mat ched antibody (TM2a). The mice were ol der (11.5-12 nonth old

het er ozygot es) than in tcdg revious study; otherw se the experi rrent al
desi gn was the same” On %fg%ﬁ"ﬁa 488 si x nonths of  treatnent,

reduced pl aque bur dmﬂny‘p}gtcfgabemiizhﬁﬂn&%&xv&;h%\;ké/ﬁsEtS%et@'ohhl- ihs PE%§ or 20
i sotype- matighe%gQ A “ﬁ/ 1?, é%g 003 e of the ot er an odi es
agai nst AB BE ot draimgt STAUB 6% Aeaditrtivélon
(p=0.003). |n cumiaredso thattdf@retvhmf shudieh Wpomaagai m&ﬁmﬁaﬁorgﬁeéédﬁl@s witPCl1,
failed to have,apy,, &@ffo%gm n plaque burden. Simlar ngs were obt ai ned

with AB, 2 ELI SA neasurenents. These results denonstrate that an anti body
response agai nst ABhgdggdsthiteralion intbethahsenaearilapfeacald oﬂamym! Yqued S

ffi 25 tQy t p t hat not
21 ot - A, ant Lhagrn SR ARLALLERRTl hD PN AR Pty duc g ebpes

all anti -AB anti bodi es are caci ous
conpri si nglani #BYlaigiless, erodsd plag®: morploleyy zad ecll- -padclatalUA BidnyunefehdigRe | OUS.

These studi es deRBNSerBLE hbalphfiRal iy - ATl LA EL A, AN EDOdIES, agal nst AB

reduced the extent of Ia ue FOSI ticon 1n a nouse noder e alRei mer:

di sease. Wen °t§6""ﬁéﬂ“ﬂ P°rh‘6‘6§§ AS@F%%‘%WWG@NW&QWWQUO(HQEHHBotggy’tzrﬂA).l t he |

anti bodi es gai aed\BAe defSackivet B¢ a@ﬁﬁxs@&tldn@f C%o@@lt);dl cAB@f'&n §Qq,fecorat e
B- anyl oi d pl aques. Ant.i. bodg entré into the c& ue ‘to abnor nal

| eakage of the bl oddS'BYAs aabveie ?1“§1°H§zémﬁ’)r‘?éirléa%&%mﬁt? 1|0EPé ISeB aveieralso

20 reduced in number and appearance, with some evidence of cell-associated A8

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 F igures 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 °
10D5- and 21F12-treated animals.
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103 vascul ar perneability as neasured by Evans Blue in PDAPP mce. In
addition, the concentration of antibody in the brain parenchyma of aged
PDAPP. m ce was the same as in non-transgenic nmice, representing 0.1% of
the antibody concentration in serum (regardless of isotype). 5 C. Study 3:
Moni toring of Antibody Binding To determ ne whet her antibodi es agai nst AB
could be acting directly within the OCNS, brains taken from saline-perfused

mce at the end of t he Exagg elb'x{ S}y\e exanm ned for the presence of the
peri pheral | y- adni nist errEEP AR P HEAT LR R T ed cryostat brain sections were

exposed to a fl UOI’Bﬁﬂmhddw%@ﬂbpralg&hﬁl&iwﬁﬁh’e&@mhdﬁﬂ%ie@rpwﬂg RarfQeat 10
anti-nouse |g l'g%/%% (R}D agu ﬁ_ts%\% Q%ﬁr ns of the 1 and 3D6 groups were
strongly dec§ lpying {fs?“ l?%eﬁrésweéfﬂélﬁdiorﬂ@ffmll,t he 16C11
“group:. To reveate dufh@ed foHB'da}%Xﬁ &@br@énc@bﬂﬂW@ﬁQQ@h&h%on% 5 l@lgsections of
each brain_were first i munoreacted with an anti-AB anti body, and then

with the s8coffBr§ieAtRRASIIVEGeRTohddings! colls Merguligred with the el itogen,

adni ni st rat i ORHAQ&IdN&th REARS Sortd], Welftwddé AMURY Wb Raddie NS The pl aque 15
burden was greatly reduced in these treatnment groups conpared to the 16Cl1

group. These dat 2 A'TAPEETE™ tesd PRAFT e nesviyelnimmynizsd sith darions kibiodlf s can
enter the CNSamivadies wirbeym@asd ﬂ'ﬁt%WAN'i’?ﬁgﬁﬂ pﬂﬂyérﬁivg afd & kﬂ,bf%e%p?nses
e

likely that 16Cl1 al so, had access to the %ues but was “un 0 bind to
the pl aques. YECRFSUI &P&HWB?‘W&H’GS&HSS@&%WP 8N RasSiybj eeunizagion

si ngl e- doge phaiieatdd ahﬁgewprdssmﬂﬁhf@ﬂﬂﬁl@pﬁﬁm%@f erden Rﬁp(ﬁ@és%%%lﬁcrfopm%§ A
t herapeutic a o different

?Ie 7§ admi_ni stered in increasing dosages

patients star %ﬂf BFRECRG BIRIIGERLYE Of KNS EPORSES WFrE e d &¥rice passiveland
i ncreasi ng by1raniﬁxaﬂ:awmrﬁe&1hr@ema&dlés a level of about 10 times the

ef fective nouse d%agu s reached. 25 A phase Il trial is perfornmed to
determ ne therape %lcacy Patients with early to md Al zheiner's

Di sease defi ned USIhlagec%zzheaméauﬁerdW&Baﬁt&;oayldoﬁﬁv@str@&agh%19:{ td.@ra§d1% nal

Associ at i (Al eria fo ohable AD are selected. Suita

pati ents g(g:]or el?ﬁn 2"1"??8‘5‘3 W%“Fta?irg%% oR @“‘I?/P‘?'IFS (t‘\gi s)S’Bda’cGé:lEkﬁme()NNBE).
O her sel ect i Opntoal ptoepsi receiyred eitheh ABS pmlﬂlﬁél‘é&naisﬁyﬂ)d-xkﬁht}édtaﬁub%ﬂi vingg).t he
duration of tﬁ’g z%IcHQXre%MhQ%klzch Jl&f} terog/ tse?{ﬁ n18 such as >€ of

conconi t ant ications t ere. \PATVIPAE $BRs of
patient funct P@Wé‘lemmwhg%@ha@sthesmmmgmn,@ﬂma&mﬁsofsuch as the

MVBE, and t h@caﬁ@é@ 1096 'réﬁklcéd%léﬁu@ﬁ%n%@%pélc\[ﬁlﬁ %ﬁ"y ?elgt%rc toe V% L{Et i’}g@ patients

with A zhel mer's Disease status and ¢ Scal es
provi de a 20 alsptRe- @Ftcw(ﬁ@v@ggp@ﬁrogﬁpﬁo 003). One of the othcr antlbodlcs 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 AG,, 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-AB antibodies are
 efficacious. Antibodies directed to epitopes comprising amino acids 1-5 or 3-7 of ApB are
particularly efficacious. |
These studies demonstrate that passively administered antibodies against AB
reduced the extent of plaque deposiﬁon in a mouse model of Alzheimer’s disease. When
30  held at modest serum concentrations (25~70 pg/ml), the antibodies gajnéd access to the
CNS at levels sufficient to decorate -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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of the Alzheiner's condition. Suitable qualitative |life scales can also be
used to nonitor treatnent. Di sease progression can al.so be nonitored by
MRI . Blood profiles of patients can also be nonitored including assays of

i rmunogen-specific antibodies and T-cells responses. 5 Follow ng baseline
measures, patients begin receiving treatnent. They are random zed and
treated with either therapeutic agent or placebo in a blinded fashion.
Patients are nDnltored | east e%§§X55|x nonths. Efficacy is determ ned by

a significant ¥ EHRTTE di%“ﬁ???@‘f’% 5Plug ip PRAPR@ife & ddisionehat i ve to a

pl acebo gr oupcodkemomdf@ham? ih mebfahraﬂaartrﬁhﬁﬁi &tthrgm?@bm R sgRer si on
of patients from menory | oss, sonetines

mnonrhzg . 0 Al zhei ner. 0 %?e eﬁrJ

referred to as age. %%l%f%&pff‘é‘f%‘f“%/ HERe y("wt)"mﬁ?mrﬁeﬂﬂl cognitive
i-npai r ment (I\/(ilcga,rdlbssqﬁrsodya&)l e Al zhei msr s- disease as defined as by ADRDA

- criteria. Pat _ skf conversion to Al zheiner's Di sease
are sel ect Ed BVE- 1 sznuB % ‘&f‘%n by screening reference

popul ati ons for eaTd 9’6t$i@1t3~1@&eﬁﬂﬁﬂbd®(es|a@ﬁﬁst0[8 ctldee adinEii{rEdtI Wik tﬁeSSOC' at ed

with pre .15 h a, fam tor Al zhei ner's
Di sease, geneﬁN? r&glggak?é@(%?ém'ﬁ ea&'rl?a ?f{% a5 Metund to
predi ct hi gh- exaskindddpr tht plegsnemt’ tls: ﬂansrms adnRBdsetd iiﬁbSdi&r Qh‘qﬁ%ll pstabl €
metrics inclu S ARAS T 0 et her. .ot h rics

desi gned to eg%pgsg%tg%g%r% é&Egdr iy uorcsceflt rfg%ﬂt a§?185t5’lﬂ“fce18‘t”8’6°g %ﬁég"ﬁtatl ent
popul ati o8 apei-gioyiede@-Gyd): d’lglucswbhxebxgmsub&eMmhmmIBMghmpc@efeaﬁm@@n

2re ol loved Sieoru Bl AbedsSatlddie b he i GO R R R G, each
patient is whétlhxienbof plague h@oworlsmab@nmpéeacmbmpnmafnisﬁn@dun&ehdmr s

Di sease as detﬁtﬂ%ﬁimgyAﬁ‘%@%‘d)@bah& fREA @n@thets&%rxmregéen{? ?nla%?é;%%ll o

XI1l. General Materials and . Measur emen o‘f’lng M ce
were bl ed by Rekaheg! a&“&‘ﬁ‘ﬁﬁ“oﬁl&Pweiiﬁ“f:ﬁ?éoquplaﬂeifSn”l&mdtbe@NBed'hwﬂgqxabout 200

| of bl oaqs |Bﬁr@erﬁw£§'§£aﬂ§‘r&ﬁceﬁ%b@nese@ébtﬂ@§t Rbgs cx&ﬁga?edtm{él%d O&L shavi ng
t he back hock rea. .and then usin auge needle to nic

net at ar-sal ess = ingiopiedhat Pgipheral %oa}dﬁb’é‘StS’Gd PRibediag cap eftertbe EBadereBl ood was

allowed to cI Gicy tordieoy tggdbmy0MtldRARE ks Uikely (HRT)6C1 1 ¥R6 hadebss folie)
centrifuged at separate the clot fromthe serum

n o
Ser um was theﬁlaf”#dég%tf%al’sr"gﬂ)l?tSbﬁ‘gé‘ﬂ?ﬁﬁ ¥M¥€r of uge tube and stored at 4C until
titered. 105 Antibody titers were neasured by ELI SA 96- vveII mcrotiter

plates ( ngt a5U1E| '%reventxon and Treatment of Human Subjects
A single-dose phase I trial is performed to determine safety in humans. A
therapeutic agent is administered in increasing dosages to different patients staﬁing from
about 0.01 the level of presumed efficacy, and increasing by a factor of three until a level
of about 10 times the effective mouse dosage is réachcd.

25 A phase II trial is performed to determine therapeutic efficacy. Patients with early
to mid Alzheimer's Disease defined using Alzheimer's disease and Related Disorders
Association (ADRDA) criteria for probable AD are selected. Suitable patients score in
the 12-26 range on the Mini-Mental State Exam (MMSE). Other selection criteria are
that patients are likely to survive the duration of the study and lack cdmplicating issues

30 such as use of concomitant medications that may interfere. Baseline evaluations of
patient function are made using classic psychometric measures, such as the MMSE, and.
the ADAS, which is a comprehensive scale for evaluating patients with Alzheimer's

Disease status and function. These psychometric scales provide a measure of progression
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plates) were coated with 100 Al of a solution containing either 10 g/mn
either A1342 or .SAPP or other antigens .as noted in each of the

i ndi vidual reports in Well Coating Buffer (0.1 M sodium phosphate,.pH 8.5,
0.1 % sodi um 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 Specinen
Diluent (0.014 M sodi um phosphate, pH 7.4, 0.15 M NaCd , 0.6% bovine serum
al bumn, 0.05%thinmerosal). Seven serial dilutions of the sanples were nade
directly in tofithegllzitegser’s portdhivee Shichtk c&hlﬁp@etlﬁc xoeaskhnalsﬁibaaiedmﬁ tbtiiopn of

1/ 218, 700. Th ti 4 ncub ] in.th | s. for oné
hr at RT. Thee&p?ﬂ"{ }éjts ]ﬁ%’?seem@ fowashe f&ﬂ?onltﬁre b)(rg@&vﬁ Oﬂd §1°68ﬁ%FW ng
0. 05% Tween 2@an Alkebepeinrkd drrudigdysaysofjoatunagehispevificsatid gies andTT-ogRt ed to
hor ser adi sh p%sg Psase (obt ai ned from Boehri nger Mannheim), was added to

_the wells as of a 1/3000 dilution in Specinen Di'l uent and incubated
for one hr 5 at RT. F@lm%bawémequa, petishebkgimaaceivingteatment. PBSy arfween 20. To

SSYSI (rjlgdt Preofnhpl er ceglanldépe&em cal e?\ﬁéc;g?ut%c?gau : lagclad(’:%ln\ﬁé’l?n&g%slhl°ﬁgBégslege
for 15 min at anmempmmdaohas&/axcry sik oppdd. Bificadyds daletiniried by ofigaificdnt of 2 M

H2SO4. The col.gy, lllc;glt Wes | ar Devi ces Vmax at
(450 nm - 650 rnr"?)c r%sxmereatu%&ﬁ e%gg’ggltaﬁ\g regﬁ%e;ﬁoégﬂ Pof the dilution

of serum gi ving oné Sh@lﬂﬁ phasell ted s pecfarn@O.to Meskiateeon\@Biana pgnsifal nont aken
froman injgti ﬁh&(ﬂ&@ﬁe&@%&%e% fRL, sbfletir?Q r&@t‘?&%%omat Qays%El gx'Elox{tht ers,

in which case.a higher initial dilution was necessary est a
maxi mal OD. | fimPHEIGHEAAUD 9F mild Fesniive iprmsb(MIFD, e p@h@le zealthunerar

extrapol ation th@&eHBEiﬁinE&as%'M@nkh? @b with hgh risk @r E&b&%ﬂ geonetric
mean antibody titers . titers less than 100 were arbitrarily a55|gned a

titer value offAlZimessDiscase arzselaciod o agpy-rlaticel papiiationtysoeriag rfarace

anest het i zed Wophlation®for edrBRGms SRharHs 1%96&&%1111&%@9&&&&?@ Mice wth5
m PBS congai nj 10% heat -i nact i vat Eﬂ}fe tal bovine serum (PBS-FBS) and

then honogeni’ 2B THS IBRICRUNCEY, & Gmilyittoy sirEheime's @éﬁ%ﬁ%}cﬁ? Fisky | 5 m
PBS- FBS for 1Qacs®s aggkex] & dipafdatira fmltmﬁemtm@h@mmmmhﬁ&mem

weshed once. w ek 1S BBe FEG PP Rs i Rp Qs o B A A TBacT o il 200 x g
for 5 mn. Red>ﬂ19rmefdcs@dSigaednele@ldawsaedoxbymmmendn agcdlleateieThesd patiett 5 nl
bu. ffer. contaigp b‘ﬁgﬂa Jrédeyﬁ%suxt%bl%h@&n%g&%%@oﬁ%@%P agzﬁlixst304 for five

106 mMm n at R‘Ip ocytes were t E6l at ed
spl een cel4% (aitEIBa“Vé%Mt%thpéEeﬂﬁeThe;e Retiere PepHlatigneae followed q@hntmﬂeof@i@ms in

96-wel | U-bot tsgrmechils SRUR: dnbhdit'tsr JgElﬁ?an@rq is whether or not he or she converts to
probable Alzheimer's Disease as defined by ADRDA criteria at the end of the

observation.

25 XIUI General Materials and Methods
1. Measurement of Antibody Titers
Mice were bled by making a small nick in the tail vein and collecting about 200 pl
of blood into a microfuge tube. Guinea pigs were bled by first shaving the back hock area.
and then using an 18 gauge needle to nick the metatarsal vein and collecting the blood
30  into microfuge tubes. Blood was allowed to clot for one hr at room temperature (RT),
vortexed, then centrifuged at 14,000 x g for 10 min to separate the clot from the serum.

Serum was then transferred to a clean microfuge tube and stored at 4°C until titered.
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mcrotiter plates (Com ng, Canbridge, MA) in RPM 1640 nedium (JRH

Bi osci ences, Lenexa, KS) supplenmented with 2.05 ML glutamne, 1%
Penicillin/ Streptonycin, and 5 10% heat-inactivated FBS, for 96 hr at 37C.
Various Al 3 peptides, Apt-16, API-40, Al-42 or A(340-1 reverse sequence
protein were al so added at doses ranging fromb5 to 0.18 mcronolar in four
steps. Cells in control wells were cultured with Concanavalin A (Con A)
(Sigma, cat. # C-5275, at 1 mcrogramm) wthout added protein. Cells were

pul sed for the finahg | i 1.Gfvell  obt aine om

Amrer sham 10 Cor p. A?%?%gf%f\é%g?gﬁ“%%%@% §6sw\%e€nécr?tﬁeerr?%ﬁe§r(€%sgaft&ff‘ ont o

Uni Fi | ter pl atPiseshivere coasadritil 00nl af Teputioownitaiing eitiek 20 pe/Rt bitict AP éron
Count er (Pack I I . LL). Resu re e essed as
counts per ni ;Slrﬁ(i’g d(?g%% 0 ?'gs i Oéééf(;ltﬁ f%ﬁhtoﬁh %;{ﬁdé‘g(ri‘b Feg?% nil\i"tﬁlo@qaﬂ%é‘g%fe.

macr onol ecul ed0-1 Mssadiunpphesphatei pfE 86, Rt Ypadianiacide)Ahd eld evdrhigitasR e, The br ai ns
vere renoved andls RBR et ' or_ .1 mmunghj chem cal :
anal ysis, while fhr@%e_ br§|§%&%ﬁgaﬁ?g%ﬁ‘gg’ﬁ%ﬁ@%ﬁ?éﬁ%ﬁ‘fﬂ‘%w ebel | um
wer e di ssect ePPFiBeR PinenoPRd4 MssdiuspithosehatenpH G613 B Na1SL6% boie: serum

concentrati on a8fmu2bio9ShifEroRdIPLE! : f ok ing specific ELISAs
(Johnson- 20 Vo et al., srlj)prlg)s.%'v%ssscg%giélﬁigglgP?%gga#pg?s ‘%ﬁ%ﬂ%%@m
honpgeni zed i APemirtesdn trgssfoldmtepsioreashd fingl dilkiehi ofd /23 870@ r THeSHi 10t were

guani di ne- HCl incabatédth Heicﬁat&g}glate RIS8oP bne I;EQ?RJEQWQ@%%I‘?%B A LSnT) x5d Dy

gentl e agitation usj gg an Adans Nutator (Fis fee to four hr at

RT, then stor &Fcapth BBEcotainps 085G Taveen 2&t Theeashd pibadyd a PR antPmevseds!s

experi ment s haehjdfated iOMdsekddah pbld@idaRabbHigs MBE Bodlia orage
condition, and é}hat synt het i cpAP l p_rg%ei_n (Bach%r_w%J Ec%magn%g%&g‘én dld?%ti vel y
recover ed whef® SpREFSIAQ b ¢{gR9an dilwion i Spesigien Diluets pad imcutiatd fre ohe lom nouse

littermates (JIOKMSHIEEMWEE 2@ln Rhshed HUPEBIs in PBS MRASHHE BN fe 0f Level s 30
The brai n honbgenat es. were dil ut gd 1:10 svtllpt h ice co?d Cgesvglloﬂég | uent (0.25%

casein, PBS, 6Y0595€otiOutraSPydMB (.1 ¢sriteermetiy] yenriding obptin&Fomn Picke8. 0, 10

g/ m | eupspt iCA}mRAE) v aided edath HFes iatubd€d BO9s Xidarh L &4 G The
synthetic AP 107 protein set anc?ards 1-142u am no aé?d%t)ﬂgrégfr%]gmﬁﬁﬁsstandards

R S . :
ver e prepar ed SEBPIR¥ g dddisionsof 2011y aERMHELSO ~a Rk 29101 98| wies themeatoalabumi n
(BSA) in the Mdahl2EDERRS ViiaRB: (4308m - 683 &h). Al 3 sandwi ch ELI SA utilizes
monocl onal anti bodt. rmnocld a% anti body 266, specific for am no acids
13-28 of A[3 (SeubBfTS Wt defineq as tgrepigeocal obthg dlutigniof ey givinsnphalfthay| at ed

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 lihear

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 r'insed 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 Iysed by resuspending the pellet
in 5 mL buffer containing 0.15 M NH4C1I, 1 MKHCO3, 0.1 M NaEDTA, pH 7.4 for five
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5 nonocl onal anti body 3D6, specific for amno acids 1-5 of AO
(Johnson-Wod, et al), as the reporter anti body. The 3D6 nonocl onal

anti body does not recognize secreted APP or full-length APP, but detects
only Al 3 species with an am no-term nal aspartic acid. This assay has a
lowerlimt of sensitivity-of -50 fig/m (11 fiM and shows no
cross-reactivity to the endogenous nurine AP protein at concentrations up
tol ng/m (Johnson-Wod et 10 al., supra). The A(31-42 specific sandw ch
ELI SA enpl oys ™t R {pwkocyispwerefthen Waghedaphivye. Faeshiygs@Bedipleed celP(10°

(Johnson- WodceiBhedbel)) w | 20 Bi ol 1 nyl ate D6 is
al so the report etrp, antllbbggc;u%n%g% %ﬁgﬁlﬁgféggwrﬁﬂéh‘é? 0§$+{)aymt5?uclcglﬁrn?gﬁaf°%
sensitivity ofuicrefgptatesiSoging CargidspMAbinRFHA M40 thediumdAJRH Biokdenceshe AP

ELI SAs, 100 Afeka & ®8 o Bla 1F12 at g/ m)
was coated into th(;m_g)wegI@Ipls&ng£1 tlgg\(f?s"?t\lflxgI%I§ nﬁ\?tL noa{sngja%/o/ g%“é{@g’s%%%ff‘%’#‘)’”%a -
over ni ght ? ncl®abrainagivargt FBBhfor 8ohuat B WasioneAb pedideshppad@iapatdopn and t he

wel s were bl ad byathe. addi ti of 200 Al _.of 0.25% human serum. al bum n
in PBS buff erg? E?Qg{))( ed;isa{cg%gﬁchlgetgcﬁigf?t%gl“é% ?Iﬁogadgngﬁtdf’%ﬁraﬂﬂgg ¥Hovied and
the plates wed@mitreneer idési stepst €Bliin cdfitral mellt wers edlrurdiheitiodt ik 8SvaNg e

rehydrated w . fet, [ Tr i s--buf f er salin 0.15 d, 0.01 M
Tris-HC, pH gébg)%%%g&sg’ %y%éféz?\?\iegetrllm%fmﬁﬁ%g?“ %utﬁtzdé.g PRRfER- V& and
st andar ds wer pulsedderdhd fnal 24 ol withedFe thani dimeo(ll sp@ifwellOiBtained iom AMidréhamnd t hen

i ncubat edy@vegrpi,ght; ST r.e she J.east three tines
with V\ashl@Buf Fg’:f’ elfr%(’élﬁiee n Uh“Zté%@g‘f%%tt e %@?}?&Ogﬁ@%ﬁﬂ&f PRt &¥ed ma(3 3D,
diluted to 0.%uptsfia Top GaueMirrgiga§ciBilfafier Céite? P4ckad BistiymddBDowaed5 % Tween
20, 25 pH 7. 4%roy . A0 Lot | ksefor 1 hr at RT. An

avi di n- hor ser adi \é\%ﬁ) gg%gl% dasg}eg%g%g?té?gr( l\g?ta}e%ﬂzlﬁgag'ﬁf‘%‘iv%d from Vector,
Burl i ngame, CAforpepiedintqjinsojubleppacromoleatesi n Assay Buffer, was added to the
wells for 1 hr at RT. The colorinetric substrate, Sl ow TMB-ELISA (Pierce),
was added and al |l owed to react for 15 mnutes at = RT, after which the
enzymat i cl? eacti orf: was B&ippisai@ Prpastien addi ti on of 25 12 N H2SO4. 30 The

reaction product Weer GuRBhif inRMbralsd AGe Rl ELMIAE hBYILEES, VIR JBASUr | Ng
the difference in’fﬁgﬁ% or bance atr 50 %m and 658 nm %08 6. ﬁ/%gasrurenent of

APP Level s TwBMBi" iRpalysis. jhule fpebrin regions fuppprammuscortex atdsi gnat ed
APP-a/ FL, r ecogeilugsvdotiseRPrah eatHehendfthefeuhd nde8 RthibsElk fOr ms of APP.
The second'asgo% I S. specifi %ﬁfor APP-3. The APP-a /FL_assay recogni zes
secreted APP TRCTUBT WS I VAE APFFOI9ss a4 ARP{armsaisiag seeeifia ELE§ A Bohpses- 1 epor t er
anti body 2@H3Wobdetrabisupfapcific to the a-clip-site,

Tissues destined for ELISAs were homogenized in 10 volumes of ice-cold

guanidine buffer (5.0 M guanidine-HCl, 50 mM Tris-HCI, 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% sodiwm azide, 20 pg/m! 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 A
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occurring between am no acids 612-613 of APP695 (Esch et al., Science 248,
1122-1124 (1990)); this.assay al so recogni zes full |length APP ( APP-FL).
Prelimnary experinents wusing i mobilized APP antibodies to the
cytoplasmc tail of APP-FL to deplete brain honpbgenates of APP-FL suggest
that approximately 30-40% of the APP-a /FL APP is FL 10 (data not shown).
The capture anti body for both the APP-a/ FL and APP-a assays is mAb 8E5,
rai sed agai nst am no acids 444 to 592 of the APP695 form (Ganes et al.,

supra) . Tge r PpUtin standerds (1-62 amheaaqﬁ%i?aﬂd Ekm&&xd&i&s mp%&)d tﬁﬂﬁfuid%b.? for
amno acids 5 -%.@Qgﬁn RP695. (Johnsaon- \\W t. .., .supra) and the
reporter anti %g y orc%ﬂglg'gﬁ?ggé%nggquu?mQadsﬂ%é?&ﬁﬂﬁtcé‘apﬁéww%d'walbf_‘_rrAb
16H9, raised tAd sandwich BICISAutiits nichoddial @itibRPmorddndiankitdWR hed é@c&ic%r |
sensitivity of Qje ﬁPE’ 9&%@?@ is about I 1 ng/m &150 pI\)F % ohnson- Wod
et al.) and. t RSP AE“ApHG g §i2L) 4354 gantye aptibady, pad Higtinglankl) . For bot h
AP assays, mbhofdhl MiSoBOM@eheaRt oo Rld: 3. U MR FLA B S as
n

descri bed abo:{ﬁe for mAE 266. Purified, reconbi nant 'secre Ye*was used
as the refer efCE R ALPAYF Jhe 3Rmongimng! antibedy daeschot teeopARPsatdid Asay ( Esch

et al ., suprafill-ithgh BPaivu: BOORAR in 5 Mguanidi ne _were
diluted 1:10 in ELI SA. Speci men D%%%@f%@%?ﬁ‘“%h%%@f%f%rT,f"SpH 7.4,

0. 6% bovi ne s&FBMIEPIRIFHMIES omsiivin efe50 Satm! (1. BOMnNakaws noQrot%eMR4R) . They
were then dil tdtB€lenddpchohd e @ Di n nt ai ni 0 M guani di ne.

Di | ut ed hggogenat ?ans Were then gﬁ??l?ft%éaéné%ﬁ)%%gbf]&/ﬁl(?%hns% Set¥nds at
RT. The APP stladtPi®ds and sanpl es were added to the plate in duplicate

al i quots and 25 i nguhafieg : RT. The hiaofinylated reporter
anti body 2H3 or 16H9t)\é/€és Sli’%gfﬁcl]osglt% e ghvmﬁtflﬁAsegW%;]yégafﬁg}T#ﬁﬁR“g‘tc fggpmino

Strept avi di n- #ikaPiAe phciphandsend, ¢Bophs ihagature MnoHLIBR inyHitdaw gl 1 1000

in speci men digpggRks ' L0t he lI.s for 1 hr at RT. The

f 1 uor escent substra?éﬂlgz?pr?g?ﬁ%ép%dﬁg%ihfsiaﬁﬁérw chhatalowat imielsensitiin of or a
30-min RT i neeleh2s ore/mh@38t e, JohmbesVove reeall) eBet teyA REOSIACS 100 @ o f 11,8350
fluorimetes ( || at 30 36 exgitation and 450 nm em ssion.- 7.

| mmunohi st oc h{gdr':&lbsz't6 é)g/gt T%)él gﬁlg?rn%gaé{@zfaf &eﬂg/f”é)rwaf Pe igtayhs vealls 20%5-well 4%

par af or mal dehy@rprssPBten{(§ostimpby owtnighe thehivation SIRET. tThe SEW®IA WiaY¥Sn@kqd 4C in 1%
par af or mal dehyde ;- BBS it tigned orty-mcron-thi ck coronal sections
were cut on ay\O/IEiEBlr é’? grre a%tvfgﬁgcrrl%lﬁg%%?gﬁﬁﬁeﬁg&l‘ﬁ‘?w&%tﬂé{fp&ﬁ%W’B@Wé?ﬂl&vcer--ol,
30% et hyl ene Ypyeipin PBS byiffss frhatieasbUlifae RY. Bllockd@ €olidnGias téndded and the

i mmunohi st oc ] ' Fo ch brain, six sections_ at the |evel
of the dor saf‘ﬁ“hf‘?gigé%éﬁgﬁisf&ég%ﬁ " Sty "B Pl ¥EE iy D nih Yk

i nter val s20 wePwffer Hafierdd salipe (0. 1§ NaCl, 0.01 M Tris-HCl, pH 7.5), plus 0.05% 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 mAfp 3D6,.
diluted to 0.5 pg/ml in Casein Assay Buffer (0.25% casein, PBS, 0.05% Tween 20,

25  pH7.4), 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 pi 2 N H2804.

30  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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with one of the follow ng antibodies: (1) a biotinylated anti-AP (mAb, 3D6,
specific for -human AR) diluted to a concentration of 2 p.g/m in PBS and
1 % horse serum or (2) a biotinylated mAb specific for hunman APP, 8E5,
diluted to a concentration of 3 g/m in 10 PBS and 1.0% horse serum or
(3)"'a mAb specific for glial fibrillary acidic protein (GFAP;, Sigma

Chem cal Co.) diluted 1:500 with 0.25% Triton X-100 and | % horse senun, in
Tris-buffered saline, pH 7.4 (TBS); or (4) a mAb specific for CDl1lb, MAC-1
antigen, (Chem coné. nt evicatknaalof ABPILEted 1: 100 with 0.25% Triton X-100 and

1 %rabbit serum jrn -i[‘%% to%lg%) a mAb ﬁﬁgeci fic for MVHC Il anti gen,
(Phar mi-ngen) di | ut e4° BEFEH SR YFrOuvEee i Thg dirsk-designaed A PP-9F abbi t serum
in TBS, or (Grecsisdh bOBARPRMIal: Fackiil-ehih 451 {BRAIFWBICH: Ll i+ 100

with 1% rabbit serumin PBS or (7) a rat ‘specitic for

(Phar ni ngen) @PSctiicder AEPres0 Th 4PP-e0Fk atsay recemizasnermatePBEP imud{r@)thechirstdl
monocl onal 5ADasRRGHEE 6 A0 sikR 5:13& N diluted 1:100 with 1%
rabbit serum in I?BlS; or'p(Q) atﬁf ra r(ﬁcg%ggjpho}ﬁgﬁakﬁngtpsgﬁﬁl § R thegrclprditas
(Phar m ngen) @FfUngdetveen@ning phidsEl 24643 08 ABPEIS(Bschim dlNSHRS: 248, 1{220)124

bi oti nyl ated pglygs ifii L e, {Pharm ngen) diluted
1: 100 with 1%p?ag),g’i t{ﬁe?é?%ﬁq%gﬁﬁe&o@?@f{h Ar 4‘%@%’ E‘ﬁé’BF‘Fﬁyé”‘IF%P’m‘é:Ds
(Serotec) dil yiegimmapggedAPR amtifrdighiei the eraplasmictaiPESAPROFL wi deplefe b)n a

sol ution of PBSnodeaskd ol L RO t ai, Nni % n har se
serum Sections ?égacféedggv?t% é&%ﬁ%%%&%%?ﬂ%ﬁ%@ﬁ@?@% ‘%“?1/19 'ﬁ’.‘?‘%{rgh’é“é‘i%z
above wer 8025(4stagor shawell Thie chptire 89655y fop hotk(+HQPP-/FA Yo X HP 0GLAy PR F6l de i n
PBS for 20 m : . S..pe i dase. They were next

ncubat ed overse e b At fo fDOANE 0K G PR S R Rt P awed wi th 306
or 8E5 or CD3&hempastenamrid fortenAPRadiledsdyds maBEHD] spedfic I atinb Beids $9018¢r adi sh

per oxi dase-avifissdak ot i n-conplex w th kit conponents "A' and "B" diluted
1: 75 in PBS (bfg)é%oé?k @lt°!“%-s8“ %ﬁaﬁ%laswi NGB B aBkbodler e meassgas ) . 30
Secti ons react butimilated denivativedf ma b pHe, rhise th aminchkid56B.10 60 4908, TRD 45, CD3

and t he S i on. devoi.d pr.d y ant.i body were incubated for 1 hour
o ORT i A b T e SRR o I P T s R el 50 09D Gofmpmgs or

bi otinyl at ed #ubi etmbliae thay 6 thd APPMeprkafi) asghyl ihBab/hi 63 v, BBSvou &FPECt i vel y.
Secti ons wer easéggn%Agggg v%gls cf or 4 one hr e@t IFgI' with a horseradish
per oxi dase- avi airi- Br ot I'ne conpr X MR K of Wongiiériaeseadesghbpd alpve fofi | ut ed
1:75 in PBS (MabR66. Hirified, rGombihantedtbttd AWBGILs ubaalis the ButhRalB GA ) -
Secti ons wer ethg?{, I o%ed i n Oﬁéﬁidr ogen peroxide, 0.05%3,3" 5
di ani nobenzi di'i ?Iﬂ‘A 527 04 RE APEFT a7ieY dhselt stabdunrak Thpbwisdiomegenalet h t he
GFAP-, MAD 1lsampNDiliHa ghinisipestdiddu@at il D adEOS AWBESmBY Biil8A094 1 th 0. 6%
hydrogen per oyl 46, A%ufRE, pk 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
25  incubated for 1.5 hr at RT. The biotinylated reporter antibody 2H3 or 16H9 was
incubated with samples for 1 hr at RT. Streptavidin-alkalinc phosphatase .(Bochringcr'
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

30 365 nm excitation and 450 nm emission.

7. Immunohistochemistry
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to bl ock endogenous peroxi dase then incubated overnight with the primry
anti body at 4C Sections reacted with the GFAP anti body were incubated for
1 hr at RT with biotinylated anti-nouse 1gG 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 avidi n- biotin-peroxidase
conpl ex (Vector Laboratories; Vectastain Elite ABC Kit) diluted 1:1000

wi t hTBS. Sections incubated with the MAC-1-or WVHC || -specific nonocl onal
anti body as the pPiaimamgregdned I&Udlyew@weatsmﬁsmq%@atafqnnﬁma@ﬁem FBSrand ter at RT

with biotin rat bit .dilu 200 wi th TBS,

fol | owed by ﬁ?%gg%{n a&lteltol%v?n A;g%%te%@ rul W PR a'g?WﬂF‘?? %ﬁgﬁnbléF%Wﬁase conpl ex
di.l ut ed 1: 1080rtyminidrorfBEk cGeo4lisemisns were vlnah @dibrdtbie SRAPmd sMAGid- and MHC
Il1-specific QeEL en Vi | i zed. by ngt at RT with 0.05%
DAB, 0.01% h%"%‘é@%ﬁir oxlgle""rgl %@ﬁ?ﬁéﬂ%ﬂﬁ’&?‘fpﬁj‘é‘es’%@ atr29rC B 11 i n,
respectivély im!hmubrsmdadnetaédmsmmg OFar eaglr teainixdeertbno Bt (54 RES obthé g (VWR,
Superfrost slides ri.ed overnight, di d in Propar (Anat ech) and
overl aid w th’pgo&)élpu Faf):}sls geélb Y SRISHBE g{bﬂ‘f"% H’é‘g'?a S¥eracuhpEhvemeghire di um
To count er st aiith oﬂd%fpheaqu@smg antibodise (1)fbidtiglafel AMi-ABIMb YIS §elinORe - Wer e
nmounted on EuHerIé)ost | i des and_ incubated in aqueous 1% Thioflavin S

(Si gma) for WW“FWW@W@@WM Barndle berssierign; o828 ons wer e
then dehydr abRényaset ﬁk@@ﬂc@?ﬁc%& Hubha P APPASES, &1“@&1 tQXQEAc@ﬁtgn%%& ;%an‘éfar sl i ps

nmounted with Per noun 8. Image Anal ysis A Videonetric e Anal ysis
System ( ®coFBS el W’é%‘isf FrEwBIAEAY 2 ) SPeFlﬁhRéﬁh#(ﬁballNV Reidic Momm)phot FX

i croscope tmvmfs@na@ﬂ&nvdad@m GRRRI Bs ANt 2%%"!‘111%9}{%0%3 [ARARNI tor was
used for quantlflc%tlon of the imunoreactive slid The 1 mage of = the

~ section was 5P ‘aff"\ﬁdoFéB“"oElﬁiﬂé‘r(TgﬁB OR(4% & meyb- Sa?Fdﬁcsfat @P Hitby M Gshis ed

t hreshol d V\B.Sntlgdxe'f(ellidﬁufbﬂdnt%ﬁaﬁﬁhﬁGﬂut@d\!j'lmﬁ\k’i@rw) 2496 THRR - P8Pdnd F?%%?tlbnar ea
occupi ed by the i el e s. For each secti on,

hi ppocanpus Was" Hk 3t Wéﬂﬁ%ﬁ% I etizan. (Bhapmingan) dilyed b6992876 area
occupi ed.1by vvheonsqzmmamueo msmabmukeaﬁremmﬂaer @3k e HARER! - BYr den was

nmeasur ed as: f b canpa ntai ning A(3 deposits
i mrunor eact i ve gm{\u{%”r&)dl %8(] 105 qég& ”R‘Pvnq’%%eorgﬁtaé@rﬁmr@ﬁ? 1$E bur den
was measur e@Da4§RA((Phﬁemblgat)tdllmtnd bﬂOQ With h%p:pbdmaerpralm BB&ar(®)atai ni ng

dySt r Ophl c n%ﬁécﬁo?ﬁ Aﬁ&%&hi\!%r%ﬂ,@% (gg ggrBadtlut%c? tl 18(9 w%h ?J}:Sr‘)ibb%(t]s'grgm The

G I'magi ng System
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 AB specific for CD3e
(Pharmingen) diluted 1:100 with 1% rabbit serum in PBS or (11) a rat mAb specific for
CD3 (Serotec) diluted 1:200 w1th 1% rabbit serum in PBS; or with (12) a soluuon of PBS
lacking a primary antibody contalmng 1% normal horse serum.

_ Sections reacted with antibody solutions listed in 1,2 and 6-12 above were

25 pretreéted 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 8E5 or CD3e mAbs were then reacted for one hr
at RT with a horseradish perqxidase—avidjn-biotin-complex with kit components “A” and
“B” diluted 1:75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlingaine, CA.).

30  Sections reacted with antibodies specific for CD 45RA, CD 45RB, CD 45, CD3 and the
PBS solution devoid of primary antibody were incﬁbatcd for 1 hour at RT with
biotinylated anti-rat IgG (Vector) diluted 1:75 in PBS or biotinylated anti-mouse IsG

110



Townshi p, PA) operating the Sinple 32 Software Application program was
linked-to a N kon M crophot-FX mcroscope through an Optronics camera and
used to quantitate the percentage of the retrospenial cortex occupied by
GFAP-positive astrocytes and MAG-| - and MEC H-positive microglia. The inmage
of the i mmnoreacted section was stored in a 10 video buffer and a

nmonochr onme- based threshold was determ ned to select and calculate the
total pixel area occupied by immnol abel ed cells. For each section, the

retrospl eni al (V&) @KudiRSG)in vBS, xe}ya&weiyy Settdnt ed tﬁéﬁqeaccﬁ QL %@ghﬁef area
i

occupi ed by the RSC was . cal cul at éd percent astroc 5 i°8° ned
as: (the fractBs bomerdeh Eﬁ%%i?ﬁ%ﬂv’@y'blﬂﬂmpmbac\nﬁl\ket campmrmcnyt‘ﬁ’sandXBioo

Sinilarly, peammlrzmmmM&bxsﬁmgmgﬂramdv rL(aﬁi‘gBA,gEin; ag?\l on of the RSC

‘occupi ed by MAC-1-_or, VHC 1l-reactive m crogl |a i mge
anal yses, six sect GRS druelpreddn 0.8} %dydrogen noadxidei pPB6aApus, each

separated by dﬁmmﬁ)e@rutduieqna&@amrlsﬂc%ﬁé%'e%eéﬂ@ th%%gﬁluhﬁhxe%ﬁfﬁr ﬁg\t‘m .toi

animal . In al Ilm%%ﬁ E treat nent status e ani na
t he observer. CEspgtifieantibpdiesiverg prsgeasa widr 0. %thwdmgqn p@n‘oxﬂaaml body

agai nst Amyl Otcﬂbl&&[&ﬁ&dg&ﬁousﬁ&oﬁ&as&ﬂiéi?uﬁﬁ@ﬁéﬁ dv@mY!M%ﬂhB{elp gnogl i al
cells were cultured with unfixed wostat sections o er 995)5\ nouse

or human AD bf’ag RECHRRS reasied ith ts SFAF antibestyreare meubescamrrleuameﬁm ects of
anti bodi es Onblﬁhx@qﬂai £ti9AGBOEE mMe Gl RGHd (@Iectgpi%:%ra:f{eg thQ}tgn F_Ftd &ﬂ'éz)m t he

cer ebr al na DBA/ 2N m ce he cor 5 were
mechani cal ﬁ gﬁ%‘ih‘gﬁddtnﬁg "f"&ﬁ%ghe E‘T%lﬁ’P@swchaqxaFfé@ Bapne Iewiithen avidinSi gma)

with 50 g/ rﬂ bﬂN&ﬁ&o*xdz{sSbcﬂﬂﬁi&x (VERer EﬂbSﬁQﬁc@t\@étaﬁﬁhllE%teV@@ﬂq zlhfu?eged Wi E h a
m nut es.

100 mcel | Sti%(ﬂ) té%d%& and centrifuged at rpm

The pellet was ’Tegls tigng incypatce i tae MAR-{ 19F MGl wpesifis ndEdipnal 095-BS,
25ng/ n rrrGM@ssgodyaamtd:ptnhancalnbmymﬁbgﬂqa&x@@raaktc@fd#%éh:tmafm2 brai ns per
T-75 plastic g fl asks were rotated on

L& 4
an orbital shaE l%ylrl 4 a?hdatlr([ PATP éerméﬁbbé{tdqg%i 29?1‘5“}63335 felleyrdrbyiinsrbating s
centrifugeédl afor Qm:(l@rwpﬂnawddl tnasumncedilﬁwlcom;ldxmeluﬁamﬁomﬂﬁ #83. seklsfd Cryost at
sections of PDARR.AQMS qim@ rteminterval < 3hr)
were thaw nount ed ont o%Y sine coat edsr’rc(%il%ﬁam& g&“’&%\%’f‘é’ﬂ‘%@“@ﬂ VO
00/ 72876 and 5@5@%&%% QS%DAzBfJ,D\%%Ihyﬂmgmrmdet 004% plcRé] @Bloridd) €BS
coverslips \A/efoe4\@,@§ﬁergmtgg@&guveg th assay nedi um consi sting of H SFM

(Hybridoma-serumfree medi um G bco BRL) wth 1% FBS, gl utam ne,
peni ci | i n/ st r ept dFFERiabeld deatingy Were maBNECSrEl{sRElRles (V‘Ean$upedﬁo@trshas§),i -Al

ant i bodi e80 wesiedrad@eeight, &pped if PRE|TARALMP T velu@iith cSVeRbushgr 1 hour.
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 cléared :

25  in Propar, thenoverlaid with coverslips mounted with Permount.

8. Image Analysis
A Videometric 150 Image Analysis System (Oncor, Inc. Galthcrsburg, MD)
linked to a Nikon Microphot-FX microscope through a CCD video camera and a Sony
30 Trinitron monitor was used for quantification of the immunoreactive slides. The i 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 'sec_:tion, the hippocampus was manually outlined and the total pixel
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5 The mcroglial cells were then seeded at a density of 0.8x 106 celis/m
assay nmedium The cultures were maintained in a humdified incubator (37C,
590 for 24hr or nore. At the end of the incubation, the cultures were
fixed with 4% par af or ral dehyde and perneabilized with 0.1% Triton-X100.
The sections yerd fgt,ﬁi ned with biotinylated 3D6 followed by a streptavidin
/ Cy3 conjugate ?ﬁac son | munoResearch). The exogenous 10 mcroglial cells
were visualized by a nuclear stain (DAPI). The cultures were observed wth
an inverted fAtAACEiEHY the irpsanps WaickleHated EBB@prcartdmplost tomdeo vagr aphs wer e

taken with a [0QTALO{thekaGRABF@e Hﬁk&qmgﬁqgﬁzcg%}q@gggg%gposﬂ c

instruments). For Western blot analysi re extracted in 8M
urea, dil ut edmmupoiepctivesiithimyp 3R4) ixdi0he Sisuilapy.ahdnekdentrneanitit Huokdeds ont o a . 16%
tricine gel (NOM&¥d as: Afd Bhctibh BAGE [ | l.ots .were exposed
to 5 g/m of the pabA Zﬁ-%cct)ﬁ.l ofgdﬁgg&gﬁgﬁ%} °§qgﬁﬁ%’g§¥ggapqa%ﬁ“?§%ﬁe§%m e
anti body, andvigevenasisas aptibady BED) X1RPe ThtGrinagmSysteheCampiayInnaCraperdfyor med
wi th PDAPP breduhhsis A )Yperatify th Sinfi E5L8 6 j g% i 1. (ane of the
ant i bodi es agqai ngt?AB )?%alialﬁ\_g/as nlg@ﬁeffl ca(?'?{)%g%%fov?v ,Q&S%élkrry ord pl aques
remai ned i nt aSEomMEProRbopRE geierpicers tronel ar@pienice damérmansioned tagbantiteteathe 20
adj acent sectjeRRstaYedfen<reidspbts cb&xm&ﬁdﬁw-ws-ﬁb%%g%mﬂ&i.d

ial cel I's"Sho

deposits were | ar(gel y gone and the m crogli: \ nunerous
phagocyti c veSf &S lositye migRplizal he imagent themmunorragtedsseqiionevasbowd fred wi t h
AD Dbrai n BeCti@dSuffdhe a it bGesh PhagOeyektd was RferfinePHRAME Snd Wllf 16CL1

was ineffective. |n a]ddi tion, the assay provided conparable results when
per formed wi t1h R HEF! ARG psenPisd bR dHRqiRbeled GFlisa Forcsarh ssctioantie witospleninlise, 25
rabbit, or prdofet @s@piiabadinesy 8gRhdashd M3 totdialeCard Bocs RSy, RSREE 520Dt ai ned
wi th several a'tf'[ai)?gdjges a%ati nst AB, co ring their abilities to induce
phagocyt osi s PIUAKE £8 RATGE! BELHIPNES fdined av ithe Faption OLRSS ergried Bur den i n
passi ve transBRAP-shetiVie asrocies) NOL0Oh SGHY, puaetnBdicdbgliRaund dtfne.adgrgeat ed

synt heti c, AB i | hi gh. avidity, ant.i bodi es were unahle to
react Wi tlnsAB f%g{?%ann%/qﬁ%e%é; a4 %‘js%f Wﬁ#\?ﬁoﬁwﬁﬁéﬁ%h%%’&ﬂ%ﬁ@,x Lurar #ot

tri gger phagouygemplysdssit feetiex avthy vel @ ga prsahippv@ipus) @dch@éfatta@®yous i n
vivo. 1 QOD5, ool I At i bod al nst | | re active by
all three rreafgiug}éggﬁg %%@é%&é%t‘%%@?ﬂ |t]ﬁ§s?°r¥rlaocggms a?c}ﬂéﬁﬁa‘gf%ﬁﬁn anal og
form of nat urteehtmEBt status,githeranasabew asi uwkeosindo dte opssiet.i ons 1 and 7 is repl aced
wWth iso 113 aspartic acid. These results show that efficacy in vivo is due

to direct_antibody nmediated clearance of the plaques within the CNS, and
that the & viWo %@@qu%enwséawdtfwwecn@ﬂy pienvAnjibodyefiings Aanyloid 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
.25  were mechanically dissociated in HBSS™ (Hanks’ Balanced Salt Solution, Sigma) with 50
ng/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
30  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-pm cryostat sections of FDAPP mouse or human AD brains (post-

mortem interval < 3hr) were thaw mounted onto poly-lysine coated round glass coverslips
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The sane assay has been used to test clearing of an anti body against a
fragnent of 5 synuclein referred to as NAC. Synucl ein has been shown to be
an anyl oi d pl aque- associated protein. An antibody to NAC was contacted
with a brain tissue sanple containing anyloid plaques, an mcrogli al

cells, as bef‘g . bbit serumwas used as a control. Subsequent

noni tori ng sho‘\l;/vgﬂ({l72 ®mar ked reduction in the nunber and size of pl aques
indicative of clearing activity of the antibody. 114 .Table 16 The ex vivo
assay as pre@hdplecedaf wells of R4rweb tifsue adiure plates. bnmywmmypemmm? twicd or o

Bi nding t0 Ex;¥iVQy bk \gns RAGHLE! JeriadRl. ity gL Leag |GG

(pM pl aques nonocl onal gﬁé -gg%ww.ﬁ%ﬂ?ifﬁmgci@?&#’ﬁ G 43 + +
+ 16Cl1 | gG¥ithd % FBS, gluapine perjetilia/sgeiomycin, and fRgm] @M-CSF (R&D).pol ycl onal
1-42 m x 600 chpi ¢ ;0 0 onlrmta,t)ABwas

i nternal i zed Cgﬁr?lﬁéa&gﬂé %gﬁé%ggr‘ggergg‘?ﬂ?)éteg\%ico\g?e\%%a@gég%; ml gmafl)rfgr P¥ence of
control afti BBemésogliehrsllewergthenaesded atradighsitiiof €81 1€ celevraliases mediua. conf ocia:

pl ane above thgcliiussWere ddigk; I ; G 85 1-6) ntaining Al,
and the pl aques renai nrec.drﬁi nt gccdtlﬁvavi #ﬂ%ﬁg{@g&géﬁqagr?yg?g6f)ﬁ§rﬁgrr°és“?ﬁ%e of

| OD5, near | y A4fhe epd afiheinpibetéon, tie culsescwere Skedevdth 4% pesfoohaidshydetahd n t he
exogenous mbgérﬁﬁhﬁiﬁéedgs%bﬁ% T&Qns@b@%fﬂefk%c&o'aﬁwéxgkém‘eﬁ]wgEﬁiol@]ﬁé{‘ﬁid zed
peptide, 10 10 treated cultures were extracted wt urea at” various

ti me- poi nt s, ARyt RupfTrREVIBR / Grd seripsate(JepksondammpapReseasgh) t Fee esogentrsur ti me

poi nt, when AcrpglAYQNY Wes ivudlaed bie nuchae Mhih BFAPTH Rk duftikel LD oteR9d YC! ONal
anti body agai F\%AB reveal ed a strong kD band corresponding to the AB

4

peptide). AB¥ HEPRACPIFFcey migtorcons Qiikan. THAQ0) endpietamigrosratisaete by day 3.
- Thus, anti boekenilh 25PUT piagReNER Sisg OPOPR RRIDIiRoitk SnsdBALAG k0N, 15 To
determne if . pha tosis in the ex vivo assay was Fc-nediated, F(ab')2
fragments of v{)eﬁtég'gbﬁ%/tiag i, e PSS varmenterted pridpucediluteg {1 dupghucitee F(ab' ) 2
fragment s r etrivineadmplbdiffer kit loadtBiohtotayl 6OritiR@gdl (Mbvek). Pl REIHERfer LIEY Wer e

unabl e t cfSt r %xgrgglgilon, 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 10D35, 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 16C1 1 was ineffective. In addition, the assay provided comparable
results when peiformcd with either mouse or human microglial cells, and with mouse,

25  rabbit, or primate antibodies against AB. -

Table 16 shows results obtained with several antibodies against A8, comparing
their abilities to induce phagocytosis in the ex vivo assay and to reduce in vivo plaque
burden in passivc'transfer studies. Although 16C11 and 21F12 bound to aggregated _
synthetic AB peptide with high avidity, these antibodies were unable to react with B-

30  amyloid plaques ih unfixed brain sections, could not trigger phagocytosis in the ex vivo
assay, and were not efficacious in vivo. 10D5, 3D6, and the polyclonal antibody against
AB were active by all three measures. The 22C8 antibody binds more strongly to an

analog form of natural A8 in which aspartic acid at positions 1 and 7 is replaced with iso-
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"phagocytosis by mcroglial cells. In addition, phagocytosis with the whole
anti body could be blocked by a reagent against nurine Fc receptors
(anti-CD16/ 32). These data 20 indicate that in vivo clearance of AB occurs
t hrough Fc-receptor nedi ated phagocytosis. 115 XV: Passage of Anti bodies

t hrough the Blood-Brain Barrier This experinents described herein were
performed in order to provide information on ability of antibodies to pass
into the brain follow ng intravenous injection and to provide nmeans for
measuri ng t he2®&He avitr BRaseresets shew tabefiicadie in wharie dud to dirbre abibadynm&didtal | owi ng
i ntravenous i Blefgdck 8fthk ﬁk@u@@@fdtﬁ@@ﬁ@lanti'th%?ﬂ’x@apizvg&égﬁ r@&gtwcof I ot

m ce. - Such.neasurenents are useful in.predicting an P&TRiS 8ffective
dosages. PDAPFﬂiEﬁCYcontrol normal mce were perfused with 0.9% NaCI Brain

regi ons  (hi ppocaniésaié a68) §a8¥denW8hio YsEG i 0zen, (Brain
wer e hormggnl zed in 0. l%ﬁl toncn+ rgt éas%ﬁlhgﬂf |ttcl)fr;cg19 ?rrrrunoggimeﬂtcffﬁn ‘was

detected i n t FYAURISR Fefered tgs EﬁFsﬁyn@blrﬁ&bb@nw tarbeian pylsid plag@-wer e coat ed

onto an Rl A phssdcat@prétainl Wh@nhiRRAYEIMAC WS cGRIMD wil 2 08 tracts were
i ncubated for | hr. The |soi ypes \?vere det egt eo‘l: Wi th ant |u%§§%p?exg@ HRP or

| g&a- HRP or FajtEstns gyleidplaauss) an mistoelid plissas befogm rRubbis serah Wﬁ@!@b@/m wer e

present in then&hS SabsequsnOmeitingthowed b Aticel -’r‘ed%cti'leQQtM% g, p the
bl ood. For eﬁ %‘gl ed when t he. concentrati on of was t ree t| rres t hat of
| g&a in the BFY5H" ’i°?“"f§f€\]ﬁ%“”kgﬁl°‘é"ét>’t°ifPﬁé@tﬂlj@a |n the brain as well, both

being present at 0.1 %of their respective levels in the blood. Thi s
result was observed in both transgenic and nontransgenic mce - so the
PDAPP does not have a uniquely | eaky bl ood brain barrier. Al though the
foregoi ng invention has been described in detail for purposes 20 of
clarity of understanding, it will be obvious that certain nodifications my
be practiced wthin the scope of the appended clains. Al publications and
pat ent docunents cited herein are hereby incorporated by reference in
their entirety for all purposes to the sane extent as if each were so

i ndividually denoted. 116 LLOYD WSE Cdains 1. Use of an agent effective
to produce an immune response against an anyloid conponent in the

manuf acture of a medi canent for preventing or treating a disorder 5
characterised by anyloid deposition in a mammalian subject, wherein the
anyl oi d conponent is characteristic of the dlsorder and wherein the
preventing or treating
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conprises the step of admnistering the nmedi canent to the subject, and
wherein said imune response is directed to fibril conmponent derived from
a precursor protein selected fromthe group consisting of inmmunoglobulin
heavy chain, ApoAl, 10 transthyretin, |ysozyne, fibrogen a chain, gelsolin,
Beta2 mcroglobulin, atrial natriuretic factor, keratin, islet anyloid

pol ypepti de, a peptide hornone, and synuclein; including nutant proteins,
protein fragnments or peptides thereof. 2. The use of claim1l, wherein said
anyl oid conponent is a fibril protein or fibril peptide. 15 3. The use of
claim1l1, wheregi } f..l an_i.mune.response directed against a
neoepi t ope fo?h@éqggﬂgal poaaﬁ%apgygr%%gtﬁf)%gﬁgr‘ﬁvo\?ﬁcﬁcyr espect to said precursor
protein. 4. The use of claim1, wherein said anyloid conponent is selected
fromthe group 20 consisting of AH, ATTR, AapoAl, Alys, Agel, AB2M Acal,

Al APP and synucl ein- NAC fragnent. 5. The use of claim4, wherein said-
agent is sel ect etintihodsn t he Igptygep conbiydor ngBofdidddo AlEx vivd T TR vABPOAl , Agel ,
Acys, AB2M Acal, Al APP and synuclgiragdaC f hagHyedid - aﬁcﬂz Thesd of claim
1, wherein said agent is effective hQ%M@duce lgﬁlfeism‘runoge iC res%’gnse

agai nst at Ieas}no}l ifferent any]Aoi orrpo%e S. 7. The use of claim®é,
wherein the step mnistering includes adm nistering at least 30 two
anyloid fibril corP8nents. 1852rhe usEOof claintl, wherdin said agent is a
peptide |inked tol®Xxarrierlgilotein. 43117 LLOYD WSE 9. The use of any one
of clainms | to.8,16@herein th&lstep 0$0 adm ni stering includes adm ni stering
an adjuvant. 10. Zliikez use ofjpgdai m 9,5opherein said adjuyvant is selected from
t he group consi styyg, of 5 1, nonophosphoryl lipid, alumand Freund's
adjuvant. 11. The use of claim 10, wherein said i mmunol ogical Tresponse is
characterized by a serum titer of at least 1:1000 with respect to said
anyl oi d corrpone\f‘/]?l.ydﬁ'é)allz. The use of claim 11, wherein said serumtiter is
at |l east 1:5000 wi'th respecmixo sai #00i bril conponent+ 13. The use of
claim11, wherein said inmunol ogical .response is characterized by a serum
amount of i munor eact i Confycat mict@sgpynas ngditecaifientiar Ab hadindRawed oty ti nes

h_' gher t ha{l the couréc_ of the ex vivo assay. In the presence of control antibodies, the exogenous

d
ory

microglial cells rcmain_cd in a confocal plane above the tissue, there were no phagocytic |
vesicles containing A, and the plaques remained intact within the section. In the
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. ﬁ;t the one hour time point, when no phagocytosis had yet
occurred, reaction with a polyclonal antibody against AB revealed a strong 4 kD band
'(corrcsponding to the AB peptide). AB immunoreactivity decreased at day 1 and was
absent by day 3. Thus, antibody—mcdiatcd 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
phagotytosis 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 Fc-receptor mediated phagocytosis.
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15 a serum | evel of imunoreactivity nmeasured in a pre-treatnent control

serum sanpl e

14. The use of claim 13, wherein said serum anount of

i mmunoreactivity i's neasured at a serumdilution of about 1:100. 118

10

15

20

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

following intravenous injectiop 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.
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

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
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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Claims

LLOYD WISE

Use of an agent effective to produce an immune response against an amyloid
component in the manufacture of a medicament for preventing or treating a disorder
characterised by amyloid deposition in a mammalian subject, wherein the amyloid
component is characteristic of the disorder, and wherein the preventing or treating
comprises the step of administering the medicament to the subject, and wherein said
immune response is directed to fibril component derived from a precursor protein
selected from the group consisting of immunoglobulin heavy chain, ApoAl,
transthyretin, lysozyme, fibrogen a chain, gelsolin, Beta, microglobulin, atrial
natriuretic factor, keratin, islet amyloid polypeptide, a peptide hormone, and synuclein;

including mutant proteins, protein fragments or peptides thereof.
The use of claim 1, wherein said amyloid component is a fibril protein or fibril peptide.

The use of claim 1, wherein said agent induces an immune response directed against a

neoepitope formed by said amyloid component with respect to said precursor protein.
The use of claim 1, wherein said amyloid component is selected from the group
consisting of AH, ATTR, AapoAl, Alys, Agel, AB,M, Acal, AIAPP and synuclein-

NAC fragment.

The use of claim 4, wherein said agent is selected from the group consisting of AA, AL,
ATTR, AapoAl, Agel, Acys, AB,M, Acal, AIAPP and synuclein-NAC fragment.

The use of claim 1, wherein said agent is effective to induce an immunogenic response

against at least two different amyloid components.

The use of claim 6, wherein the step of administering includes administering at least

two amyloid fibril components.

The use of claim 1, wherein said agent is a peptide linked to a carrier protein.
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11.

12.

13.

14.

LLOYD WISE

The use of any one of claims 1 to.8, wherein the step of administering includes

administering an adjuvant.

The use of claim 9, wherein said adjuvant is selected from the group consisting of .

QS21, monophosphoryl lipid, alum and Freund’s adjuvant.

The use of claim 10, wherein said immunological response is characterized by a serum

titer of at least 1:1000 with respect to said amyloid component.

The use of claim 11, wherein said serum titer is at least 1:5000 with respect to said fibril

component.
The use of claim 1, wherein said immunological 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.

The use of claim 13, wherein said serum amount of immunoreactivity is measured at a

serum dilution of about 1:100.
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