TREATMENT OF AMYLO DOGENI C DI SEASE This application clains prio

Pr ovi si

~~l~ 101 101 ~~I~ IHIl IIH~Il~ *166166* PREVENTI ON AND

onal Application 60/137,010, filed 5 June 1, 1999, mhic

il IMIMIIIIEINIMHWII!

incorporated herein in its entirety. Field of the Invention The i nvuggidon
to conpositions and nethods of treatnment of anyloid- related

rel at es
“conditi

I nvention ApRkOENISON AD & RESNISVIBNTIGF AMYBOIDOSPNIDasSRABETber of di seases

char act
numer ou
system
identify
exanpl e;

ons in humans and ot her manmal i an vertebrates. 10 Backgr

erized by extracellular deposition of protein fibrils,

ound of the

s "anyloid deposits,” which may occur in |localized sites or

Cal | YrhisTAMp1idakiBh Eibinfh nﬁﬁ’t’%’@@'g P%sﬁnaiﬁﬁﬁ@atﬂe’é 602RD61d, fledS

g characteristic for 'the various forns of anyI0|d dis
{

JunF 1998 svlithy is herghicinecspastieblicage in itgreniiEPbsi t s conposed pr

which form
an

ease. For
imarily of

fibrils of beta anyloid peptide (0-AP) are characteristic of Al zheiner's

di sease
( LAPP;

anyl oi d
is an

(both famlial and sporadic forns), islet amyloid prot
&ivld ofrihe Inyemtivar acteristic of the fibrils in pancreatic

ein peptide
islet cell

d YK ' 20 | ob
SRR R A s, 21701 ol

j or conponent ©

| ong t ereatdienudiicrs s higndns amt othsrmamivintien vestgbratesy, pri on- associ at ed di seases,

such,as
di sease

Creut zf el d- Jacob di sease, have al so been recogni zed as
s. The various fornms of disease have been divided into c

anyl oi d
| asses,

nost |y Backghendad tle Inpéntighet her or not the anyloidosis is associated with

rlyi ,gmgmf,smao §elurme?§s V%J*a%éﬁes %%u%srto%gegg&%m@ @BfeCO.nsi der ed

an unde
to be p

rlnary I'S NOo evi

exi sting or

coexi st cxmgcdliulsxea@esxtwrnongMsn @ibtils pwhicafoym anpeoi i eowipibdeppsis,"di sease. are
%m%‘r’nqy BYeut moc‘%fxfe%gﬂgs%r Q‘Tistcnﬂﬁg{lk‘)hﬂc l"i;rﬂps} cﬁ-n;?dsﬂoﬁ ¥Pfese (AL-Type) -

char act
protein

narme 'ogy o

N-term nal region of the

AL 115 br ddpesitsas zrhéenm@nnga@iaectcxﬁmag’mm vagbus fermmefgimytaid diseakd. ot chain (kappa

erized b
i R EON BloccRbravi Rl i PRGREA Ty AR T m
(ApoSSA;myla'tId@s}axdE:a)B M’) ark chamyctevistios Alztwimer sgligesdbah fazalikl byd an under | yi ng

or |anmbgal)
deposi t

chronic

arthrit|

20

25

30

ﬁbnls in pancreatic islet cell amyloid deposits associated with type II diabetes, and BZ- :
microglobulin is 2 major componcnt of amyloid deposits which form as a consequence of
long term hemodlalysxs treatment. More recently, prion-associated diseases, such as '
Creutzfeld-Jacob disease, havc also been recognized as amyloid diseases.

The various forms of disease have been divided into clésses, mostly on the basis
of whether or not the amyloidosis is associated with an underlying systemic iliness. Thus,
certain disorders are considered to be primary amyloidoses, in which there is no evidence
for preexisting or coexisting disease. In genéral, 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).

Secondary or “reactive’ amyloidosis is characterized by deposition of AA type
fibrils derived from serum amyldid A protein (ApoSSA). These forms of amyloidosis are
characterized by an underlying chronic inflammatory or infectious disease state (e.g.,
rheumatoid arthritis, osteomyelitis, tuberculosis, leprosy). e
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Tablel
Classification of Amyloid Diseases
Amyloid | Protein - - Protein _ o
Protein/ | Precursor Variaits Clinical
Peptide ' '
AA Serum Amyloid A C 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
inflarnmatory diseases
Idiopathic (primary)
AL Monoclonal | Ak, A, (e.g., Amyloidosis: myeloma or
immunoglobulin light - | AKIII) . macroglobulinemia-
chains (kappa, lambda) associated; systemic
' amyloidosis associated
"| with immunocyte
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AL Monocl onal Ak, A, (e.g., Anyloidosis: niyeloma or
AklI'I'1) macrogl obul i nem a- chai ns (kappa, |anbda) associ at ed;
anyl oi dosi s associated w th i mmunoc e 2 dyscrasia; nonocl onal

occult dyscrasia; |local nodular anyloidosis associated wth chronic
inflammatory diseases AH 1gG (1(yl)) Ayl Heavy chain anyloidosis
~associ ated W tTh sgverar rmmunoc ejdyscrast as AgJdR. ’itdﬂﬂ&ltog%baqtu (TTR) At
| east 30 Familial [amyl oid known pgint pol yneutg] yrrwtgi lons |(e.g., Met
30, Portuguese) ATTR Transthyretin{(TTR) e.g., nt . J—;@ﬁgd | anyloid
cardi onyopat hy (Dani sh) ATTR Trangthyretin (T yl R $ystem c
senile on. Ile 122 anyl oi dosis AapoAl ApoAl S‘Gvﬂh }é I oid _
" pol yneuropathy Agel Gelsolin Asn {187 Famli al 03| s ‘Ic—ll nmi sh) Acys
Cystatin € G n 68{Hereditary cerebyal h-ermrrhage W t h arryl oi dogsis .
(I cel.andi ¢pAR A EOR B RPT Ot e T VAL 0US . — G M 74 TET b
precursor |[(e.g. a- A@%&"Sfﬁ)‘éw, Down éﬂsyndr one iigaéaﬁa@ylgﬁsﬁb I
_ ithunocytc dyscrasias
ATTR Transthyretin (TTR) At least 30 Familial amyloid
known point polyneuropathy
mutations (e.g., Met 30, Portuguese)
ATTR Transthyretin (TTR) e.g., Met 111 Familial amyloid
cardiomyopathy
(Danish)
ATTIR Transthyretin (TTR) Wild-type TTR | Systemic senile
' or Ile 122 amyloidosis
AapoAl ApoAl Arg 26 Farnilial amyloid
polyneuropathy
Agel Gelsolin Asn 187 Familial amyloidosis
B (Finnish)
Acys Cystaﬁn C Gln 68 Hereditary cerebral -
hemorrhage with
amyloidosis (Icelandic)
AB Amyloid B protein Various: Gln Alzheimer's disease
precursor (e.g. B-APP,,,) | 618, | Down's syndrome
: 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
' thyroid
_ S Focal Senile Amyloidoses:
AANF Atrial natrjuretic factor Isolated atrial amyloid




henorr hage anyl oi dosi s (Dutch)
I ncl usi on body nyositis

henodi al ysis Acal (Pro)calcitonin (Pro)cal citonin Medullary carci noma of
thyroid Focal Senile Anyl oi doses: AANF Atrial natriuretic factor I|sol ated
atrial amloid AR (3-anyloid precursor Brain protein SVEPa - Seni nal
vesi cl es ABAB2M BetPaamyioid pegiredsul i n {Prost ate KerdtilBraRri mary | ocali zed
cut aneoys anyl oi|gratercul ar, papulgr) PrP Prior precursor protein Scrapie
pr ot ei n |Sp@Padi c |Creut zf el dt - Jacob | (33-35 kDa del Semlimal vésgitas) 27- 30 |kDa
Di sease |KB,M (tr absn ssdrdglebulispongi|f or m encephal jopabiaites, prion di sleases)
Al APP | gl et anyl oi d pol ypeptide Isllets of Langerlhans (I APP) Di abetes| type
H, I nsulli nona Peerali@ e. g., precallcitonin Exocr|ilgnaaniptadizelbsitaicoushgr nones,
associ atled with APUDomas fragnentq 'Sem nal vesgianlybidfomeular)@agula) eijn
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or nore | primary |psEsLEBOdellpaofoghng 20r30xPat | des,| Bigdsar e usual | y assloci at ed
with sullfated 5 gl ycosam nogl ycans.| In addition,| w@nthidepesi ts nmay
i nclude [m nor proteins and peptideg of various |typp@sfornabRBghaWphtie®t (her
conponents, such|as proteoglycans, |gangli osi des |andnaisbREs)sugars,
AIAPP Islet amyloid polypeptide Islets of Langerhans
(IAPP) Diabetes type II, Insulinoma
Peptide e.g., precalcitonin Exocrine amyloidosis,
hormones, associated with APUDomas
fragments
’Seminal vesicle exocrine protein
Often, fibrils forming the bulk of an amyloid deposit are derived from one or more
primary precursor 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.
With reference to amyloid-directed treatments for any of the amyloid diseases, where
there is an underlying or associated disease state, therapy is directed towards decreasing the
10 production of amyloidogenic protein by 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 lowering of myeloma immunoglobulin levels. As these levels decline, the AL amyloid
15  may clear. Co-owned U.S. patent applications USSN 09/201,430, filed November 30, 1998 and
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USSN 09/322,289, filed May 28, 1999 reveal that amyloid plaque 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 3-
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anyl oid Ic@®¥ponent nmay be characterized by a serumtiter of at |east about
1:1000, in par"ltlje%lr"ésg‘r{t ’invgrfltio%talslo%g‘ssc'%ibes pharmaceutical compositions and methods for
treating a number of amyloid diseases. According to one aspect, the invention describes
25  pharmaceutical compositions that include, as an active ingredient, an agent that is effective to
induce an immune response against an amyloid component in a patient. Such compositions will
generally also include excipients and in preferred embodiments may include adjuvants. In further
preferred embodiments, the adjuvants include, for example, aluminum hydroxide, aluminum
phosphate, MPL™, QS-21 (Stimulon™) or incomplete Freund’s adjuvant. According to a related
30  embodiment, such pharmaceutical compositions may include a plurality of agents effective to
induce an immune response against more than one amyloid component in the patient.
In a related embodiment, the agent is effective to produce an immune response directed

against a fibril peptide or protein amyloid component. Preferably, such a fibril peptide or protein

is derived from a fibril precursor protein known to be associated with certain forms of amyloid
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chondr01tm-4 sulfate, or pentosan polysulfate
25 According to another related aspect, the invention describes a method of preventing or
treating a disorder characterized by amyloid deposition in a mammalian subject. In accordance
with this aspect of the invention, the subject is given a dosage of an agent effective to produce an
immune response against an amyloid component characteristic of the amyloid disorder from which
the subject suffers. Essentially, the methods include administering pharmaceutical compositions
30  containing immunogenic amyloid components specific to the disorder, such as those described
above. Such methods are further characterized by their effectiveness in inducing immunogenic
responses in the subject. According to a preferred embodiment, the method is effective to produce

an immunological response that is characterized by a serum titer of at least 1:1000 with respect to

the amyloid component against which the immunogenic agent is directed. In yet a further
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proteogl ycan is a heparin sulfate glycosam noglycan, preferably perlecan,
dermatan sulfate, chondroitin-4-sul fate, or pentosan polysulfate. 25
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descri bes ™' HEEWRIBE det er mi ni ng the prognosis of a patient undergoing
treatment for ARodigl®h Qlldﬂeﬁa@'d(i%ect tie fifentRAtals8 AbscABds WAk dapnuing  of

i mmunoreactivity again I oi.d conponent_charagteristic of the

sel ect ed lafrglafzaén %16903{%@3 aCﬂaHad‘ &Ofg‘g%“f‘@?ﬁf%@ﬂ?ﬁf"éﬁmﬁfﬁ't‘m@famyl‘”d

| NMTUNOT eafidehséh.t Xcddfdim toki@aspedt OLlhe Inlvémﬁm Pahaiedré Pifen £HUMHeEBle dofebt Hf serum
g@reactlwty is indjicative of a gnoms of inproved _status wt

resp

th
t By thessrerifighlyrbindse %ﬁeée%ffigw K companegt, afefrgabéba Bprdrcampangnt

enbodi rrerﬁr@senttuh@mﬁﬁﬁlﬂ@ﬁos% chald0TRH QR 2 e ldiskAst Yo R RE! Inf JeRerICdRE hiftfhodiay | 0i d
conponent present int atient _serumis 15 characterized by a serumtiter

of at |eddt Seépﬁfsétforiheimdmebfo specifically bind thsyargous piotgins pepgdess andgompenentsny | oj d

conponentdesﬁ%@@{vﬂh RGpdcProdheSthtrhacE e ALBHAPARRAEInd hdifods BUEMd 9N it IpRReding
descri bes so-call ed "passive
paragraphs of this sectlon According to a related embodiment, such methods and compositions

25  may include combinations of antibodies that bind at least two amyloid fibril components. In
general, pharmaceutical compositions are administered to provide a serum amount of
immunoreactivity against the target amyloid component that is at least about four times higher
than a serum level of immunoreactivity against the component measured in a control serum
sample. The antibodies may also be administered with a carrier, as described herein. In general,

30 in accordance with this aspect of the invention, such antibodies, will be administered (or
formulated for administration) peritoneally, orally, intranasally, subcutaneously, intramuscularly,
topically or intravenously, but can be administered or formulated for administration by any
pharmaceutically effective route (i.e., effective to produce the indicated therapeutic levels, as set

forth above and herein).



i mruni zati on" nethods and pharnmaceutical conpositions for preventing or
treating anyloid diseases. According to this aspect of the invention,
patients are given an effective dosage of an 20 anti body that specifically
binds to a sel ected anyloid conponent, preferably a fibril conponent
present in amyloid deposits characteristic of the disease to be treated. In
general , such /eneridivedh exslatedrembgdimentt berapaytic pifdodicaiy betadpnisteredpieci fi cal |y
bi nd t he e , b of espect
fo the pRAR AL e Rpah Al AL RER 1 e ETR Bk e n B, et g
par agr ap hlss obedtof ge sreycmtlomnthe Admxcbtpmf it cxpassseélirathedat@nbtodxmm the sntibladyret hods
and conpQ |tlon e conbi.nati ons. Qf antl ho t hat bind at
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about four tines 5he‘12 tRan " a “Eerum eve\l nor eacti vi (i/ élbagl nst the
conponentmcﬂmgdmemktmmra)fegafntsr (mlcluﬁﬁg amibodiasyir multxiﬂh(doﬂgésl, bohli nmefmy mhmo be
admi ni st (eprgrel(gm \é\{lhcth a‘glargmél g In%tgdm a g\(/édbb q)o%sﬁer 1rg élﬁns aﬁ%ﬁ%gr&%lggls S\li\ﬂ qs 6
accordan | Phven be

adm ni st ereeklinfddvals, ﬁ@bfmﬂgab eﬂthbd:srmdmmuhs‘amaira@lﬂdlr[geb pitneskd, s agEatd by,

i ntrapasal | subcut aneousl intramuscul ar topicall i nt ravenously,
but | 4l el FPRe o Pl B PO s PR PR depse ot

phar mac e utusealel yeleké efoinht@ionQuiicd af hre@&nowieinftecdrt. ve t 0o produce the indicated
t herapeutic | eyels for h abo and here cc d|n to a

ol at o enbod: eI PRs SpssieRt ARG O i SRCHy BU DR 1o B SaPiay

adni ni st evtef) hedo IR ydktdiRO tiéseptRA 0O the MgedionliRsd in@BGuAbLL B@HYhechai n to the
patient. According to this aspect of the invention, the polynucleotide is
expressedc‘ioﬁmf‘Wé“gp‘Hf‘YV'é‘ﬁi to produce the anti body chain in a
pharnmaceutically effective anmount in the patient. Such a pol ynucl eoti de may

encode 5 heavy and Ilght chai ns of the antibody, thereby producing the
heavy andtef gisteriphiap s5theigies patient. According to preferred enbodi nents,

the i nmuni zation r@Gnﬁnﬁintd)%@:ﬁt'elbﬁ(i‘ra%%@mﬁ@léfteﬂ155@&%@‘%1@1@[’[310425'[rat' on of
agents, including antibodies, in mlti osages, such as over a 6 nonth

period, such as an Flﬁ|%|/éllnylpmh&mezat%glpmmm@eahbpermsefthp piceefthons at
time int %rﬁ;)mnpamg@n B&ufied w%y{mlegﬁgyg' SerinBPHE olgyy e ﬁ@mﬁgﬁlhpowﬂ in

the art, according to patien as ass 10| 0gi ca
r es pdﬂse maohjo¢lenah antibpdy Y6, ovas eterautidtby omnptscufabﬁm@glummtye mesgeiangdyudd t he use

‘sust, %%ﬁ&eic?ed%?agﬁ "CCII WL@%&%@ Yor 1&&?\%5\1 ?%IC%%% SFP rtlegl] b; Q’gan%e These

and ot her ects eat Ures of the T nvent i on w One” nore uIIy
appar ent grwdneﬁht haizook] lowifergadetraipirindi esecsrthgxnedim \@fuewﬁéleldmv&mtwmn is read

in conjunction wit h?IE}h? NAFG HPS%%E(ﬁﬂQ th%rh%\go%%m.lﬂe percentage of the area of the

hippocampal region occupied by dystrophic neurites, defined by their reactivity with the human
25  APP-specific monoclonal 8ES, was determined by quantitative computer-assisted image analysis

of immunoreacted brain sections. The values for individual mice are shown for the AN1792-

treated group and the PBS-treated control group. The horizontal line for each grouping indicates

the median value of the distribution.
FIG. 4: Astrocytosis in the retrosplenial cortex. The percentage of the area
30  of the cortical region occupied by glial fibrillary acidic protein (GFAP)-positive astrocytes
was determined by quantitative computer-assisted image analysis of immunoreacted brain
sections. The values for individual mice are shown sorted by treatment group and median

group values are indicated by horizontal lines.




Brief Description of the Figures FIG 1: Antibody titer in transgenic mce
after injection with API-42. FIG 2: Anyloid burden in the hippocanpus. The
percentage of the area of the hippocanpal regi on occupied by anyloid

- plaques, defined by reactivity with the AP-specific 20 nonocl onal anti body
306, was determ ned by conputer-assisted quantitative inmage anal ysis of

“i mmunor eact ed br ai n BEE i Gasnetridacau ahtibedy fiters to Apd2Afotloring mwwlzbien shown

The. modi an Vi 6BER ofe et ARE T o o consinie Pl Oy BERbaRy i ' the

hi ppocanpusygolfiesopggcent age of the area of the hippocanpal region occupied
by dystrophic neurites, defined by their reactivi t7y_ wth the human 25

APP- speci fi ¢ nonocl of#&l 68Kinetigind 2ptihody rernoats 1o NG inimmunizeien. Titers

conput er s asgj sted RS ARRINEhSo AhlubI AL ambEth KERERuUsect i ons. The
val ues fsor %\%lfpv%?jualgér%ﬁ ce are S?‘]OWI’LII for the AN1792- tgiraegt ed group and the

PBS-treated control BfiCedipQuanicatineimage mabisisiof fe cqrdfal eaxRidreisbing i ndi cat es

t he nedi an y@_q@dgﬁﬁﬁeﬁg{cgmgeﬁ)uti on. FIG 4: Astrocytosis in the.
retrosplenial cortex. The percentage of the area .30 of the cortjcal region

occupi ed by glial fiBG Bl Qusntistiveineasp austysis of hepoupfic pgre i iskBScyt es  was

determ ned Ry AQuai-kiaddinige.conput er - assi sted i nage anal ysis of
i munor eacted brain _sections. The val ues, for indi Vit? al m Eﬂ;ﬂ‘gre shown
© TSP

sorted BY treatnment TPofipQuintitatxeimage aghsis st hapeewt o d by
hori zontal {gnBesecufledtyGstr&ytose @NERS-iafd ABaTD2arthichadie. titers to Al342

follow ng i nmuni zatiogn with a range of eight doses of 42 (" AN1792")
contai ning 0.14, O. 41,’IG1.“§,mef’f’cm{gmé@fa“mi Fay ot BC@}‘.S/%EMI&%@ Ki netics of

ant i body re@aga%@%,e;cpafﬁm&@?simm'(lawaérip@xﬁtl)lxﬂ‘ibé.ers 5 are expressed as.
eonetric nmeans of values for the 6 animals in each group. FIG. 7;
%Janti tative i mage ana \}Ei@‘ﬂf“"ﬁqﬁ‘é’%d{}ﬂﬁc&ré‘lm f’bi%“%ﬁ?’&@h“f“ﬁ?‘“%‘s- and
ANL792- {§ ek € Brofiles Br miFé fFunrize@Uad AR R APP @edi VEEGR cBMBInYSWih Plewdde neuritic
pl aque burden in PBS- and AN 1792-treated mce. 10 FIG 9: Quantitative
i mage anal y3iwa®f the percent of the retrosplenial cortex occupied by
astrocytosi s in PBS-rranth: An}iéRibutder & 1@€lcdniek Qletefrhifted ByOjuahtitaivh @fagk e

Proliferation Assay on spl egn .cell.s from AN1792-  treat e (eutp Jer panel ) or
PBS-treat eda”(”lyél\?\é&x‘ﬂﬂﬁgf’ clegibEn seeyieas fop frcepigympnz (bw}ﬂgg‘élﬁga B*R"The cerebral
cortex. A sgahbatdAmts, afp1iindindi1al2s; the full length AP aggregates AB42 AR
20 (“ANI1792%) and AB1-40 (“AN1528") and the PBS-treated control group.
| FIG. 13: Geometric mean ltiters of AP-specific antibddy for groups of
mice immunized with Af or APP derivatives combined wilth Freund’s adjuvant.
FIG. 14: Geometric mean titers of Ap-specific antibody for groups of
guinea pigs immunized with AN1792, or a palmitoylated derivative thereof, combined
25 with various adjuvants. | ' '
FIG. 15 (A-E): AB levels in the cortex of 12-month old PDAPP mice
treated with AN1792 or AN1528 with different adjuvants. '
FIG. 16: Mean titer of mice treated with polyclonal antibody to Af.
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 Af.



15 Ap profiles in mce inmmunized with AR or APP derivatives conbined with
Freund's adjuvant. FIG 12: Anyloid burden in the cortex, determ ned by
guantitative inmage analysis of imunoreacted brain sections for mce
i mmuni zed with the A(3 peptide conjugates Apt-5, Al131-12, and Apl3-28; the
full length AP aggregates Ap42 20 ("AN1792") and Apl-40 ("AN1528") and the
" PBS-t r eat edDetaileti Debcriptionpf the It eni® Geonetric nean titers of Ap-specific
anti body fo grgg@nsmgf m ce imuni zed with AP or APP derivatives conbi ned
with Freund™s a juvan[fs. FIG 14: Geonetric nmean.titers of Ap-specific

ant i body for gr Udles ottferwigplindietedpiligearmms noad hezzchave thdsadblinéfitng a9 thep

pal m toyl at ed, . deri vati ve t hereqaf . conbi ned 5 wth various,adjuvants. FIG
15 (A-E): ngm]dcelglg CSS%ltuﬁX’tnﬁléc a&)"?g’é;?r% %E%ﬁtlﬁug %ﬂeﬁﬂfﬂ?ﬁﬁﬁgg treated with
AN1792 or AiicERi80 Barhlroak, érfaé I 989) Malpanisa GtcmingFAGabdrory Memnal(Secerd of m ce
treated w th. pal ycl.Qnal ti hody, to : I 17: n tj of -mce. :
treated w ?@‘“ﬁ@n%’figﬁ%ﬁ‘g Ig"%?qr gg&%//mtfmﬁ' Ngga’{%op‘%tfd’metf}&}t@k@an titer of

m ce tr eat dhhrentPloteroldcMokallar Bidlogynldiin RAER &4 Sond\plew Yok BYafok ed Descri pti on
of the Invention A fini,tio Unl ess ot hepwi se..i.ndi cated, all terns used
herei n havge téong’éﬁnem?regénalnﬁém%dsg‘%{ﬁe fﬁs MiE 8%?1@’05? W?ué'aanfi.n the art of
t he pr esentmolagvieriiology. Ifs ecitistobdthartiss mventipaistnbdinhigd kothdpagticniact ed t o

Sanbr oo, | i Ng; t nual ( Second
R i e e e M e G T
etal. (199&sult.Current Protocols in Ml ecular Biology, John Wley & Sons,
New Yor k, NY, f F Ll L : { - S known in
the art of bioc eeﬁlmgr?ra?ﬂg%é%%lt@sltgegé{m r ?@f“o&@a‘dﬁdﬁ‘h@yﬁ]‘gég@%gg‘ that this
i nvent i on iwithiapantigepsiangrgentsghe imanygg raspang¢ tertheltipan; bits hdEgdminigtened ocol s, - and

reagents deRaL il g@§a£tp§§ﬁ1ﬂ@¥rc§ﬁo§¥€ﬂﬁg@n&;§cnpkgﬂﬂﬁﬁséa.-ngug'?ﬁ:’;@an result. The

~term"adjuvant” refers to a conpound W\t en adm ni stered I n conjunction
wi t h antdantifegers reRapsedd s/ crhmeshamitmeingludipg lygwhecytererauitgent, gémulatisnt  when

admi ni st er @gp 2RLONECAM9 SR RRIuIARNSS Ah&ogdsNTTUNE response to the antigen.
Adj uvants can augnent an 15 i mmune response by several nechani sns incl udi ng

| ynphocyt e recr ‘iﬁxﬁﬂ@ﬁld,isegf’i 9f ) pFraylpidpsis” refers to any’of a number of disorders which .

have as a symptom or as part of its pathology the accumulation or formation of amyloid

plaques. . _
20 An “amyloid plaque” is an extracellular deposit composed mainly of

proteinaceous fibrils. Generally, the fibrils are composed of a dominant 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 componcpt" refers to a molecular entity that is found primarily or exclusively in

the amyloid plaque of interest.
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of B and/or T cells, and stinmulation of macrophages. "Anyloid di sease" or.
"anyl oi dosi s" refers to any of a nunber of disorders which have as a
synptom or as part of its pathol ogy the accurul ation or formation of
anyloid plaques. 20 An "anyloid plaque" is an extracellul ar deposit
conposed mainly of proteinaceous fibrils. Generally, the fibrils are

“conposed of a dophRaiah RIaQhethidalGholecBRRE biitheti YW SYical biEn. PhakktengRy al so
i ncl ude additional conponents that are peptide or non-peptide nol ecul es,

as descri be® HEPESTTL inkgntion, #) RBNHIS EErFM @molechls thahAn s sdiRar entity that is

present in 253I§ﬁyelug¢'aqjco%§,ogh@,gue i ncludi ng antigenic portions of such
mol ecul es. Ayl oi d _conponents include but _are not limted to proteins,

pepti des, prot eoﬁ{‘y@&ﬁﬁyl%‘tgcﬁtaﬂ%ﬁ?ﬂ?&@égisCﬁPab?ﬁ’éBT@P%ngWﬂ conponent
refers tg a fpbiReidadht Mbyloyd fik coripdneniftla PrebraleishfecdwiRY adbifisié@lly in  the
anyl oi d pl aque of interest. 10 An "agent" is a chem cal nolecule of = .
synthetic oPY Bt ShRaEAYe igymugizationtechRigeesc ont ext of the present invention,
an agent is genef@lihs BpoMRLasdEde hdBuckR Acile 23 &8LinfefthahgeddlerBGESL | Cal
conposition. An "anti-anyloid agent” is an agent which is capable of

produci ng afP 3 PRvARFEC Bofegitlp,haying adackponethal s1ppal; PavedcaprbieRidY&B#Bonent in a
vertebrate $uiiifas yphlBlyALIEo S vticRlhe PIWTRESLIMBnOpreRAS Rle\bised WRARUNI Zat | ON
techni ques. The terns ".pol ynucl eoti de” and "nu%égl c. acid," as used
i nt er chafge FBRAYFT PAFBRPurtbydrogen bonding iy asraience spgiig dasiian REYFRE®a backbone
t hat suppor pslyhasaiol&aRakd £typital pyhi@eite (O Wiehgsttafdetl PNA)ABuch bases

pol ynucl eot i des,. ere the pol ynmer backbone presents.the bases in a 10
manner to péFHRAS\ER Bf BHFRI ﬁytfﬂma“’gcél(fﬂg ﬂ’gg“dtérb"eg P@I“Emf ashi on

bet ween t he mopoblysidlide domblecnd kigglantindedtRNA adIDNYQ laydbiekieat mddifidadory. |

si ngl e-stranded . Suc se re.typically inosine, adenosine,

guanosi ne, F8§?’E§%“W§a@grﬁ%ﬁa§}°ﬁ§%ﬁ&f’%&g. ‘Pol ymeric ol ecul es incl ude
doubl e did si ngl Bres¢rmdpadpetptiidAasane] Hodly refarsdo Henaipoomiemaie dp df asitigleons .
ther eof . 1 0Ly EXAIRL S TRV AAOSRNQOALE bdolsD kAL S i Graly BL M " POI YPEPL T dle
as used heréin refers to a corrpouﬁg made up of a single ain of am'no
aci d. r esi duewohymrue giththe trap (' padeptisitior mayineferites eaniphaxef &Yadr moeey  be
synonynmous Wittohde term "pol ypeptide" or may refer to a conplex of two or

nore pol ypeptides. The term "peptide" also refers to a conmpound conposed
of amino aci d r eEied¢rms peptide” also refers to a compound composed of amino acid resxdl_xes_ o _

20  linked by peptide bonds. Generally peptides are composed of 100 or fewer amino acids,
while polypeptides 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 peptide” or “fibril protein” refers to a monomeric or aggregated form ofa -
protein or peptide that forms fibrils present in amyloid plaques. Examples of such peptides

25  and proteins are provided herein. o |

| A “pharmaceutical composition;’ 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, including
but not limited to, oral, parenteral, intravenous, intraarterial, subcutaneous, intranasal,

30  sublingual, intraspinal, intracerebroventricular, and the like. _

A “pharmaceutical excipient” or.a “pharmaceutically acceptable excipient” is a
carrier, usually a liquid, in which an active therapeutic agent is formulated. The excipient

generally does not provide any pharmacological activity to the formulation, though it may .
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20 linked by peptide bonds. Cenerally peptides are conposed of 100 or fewer
am no acids, while polypeptides or proteins have nore than 100 am no
acids. As used herein, the term "protein fragnent”" may also be read to
mean a peptide.. A "fibril peptide” or "fibril protein” refers to a
nononeric or aggregated formof a protein or peptide that forns fibrils
 present | npamdeeh&lm&h aﬂmsmxogxarmbmsj Rfcastlifittaddiids 408 the 3ke. AEmPEGt €1 ns are

provi ded herel n. r ceutl cg osition” refers to a hem cal or
bi ol ogi cal ¥BHE %‘Ftci“btﬁa} i P%F‘ép gﬂg‘r‘?\g‘ﬁilé?p prcelSCEetgntaF-an

i ndi vi dual Gr@ggﬂa L£OPPOSHS.i ons may be specifically formul ated for

adm nstration via one or. nore of a nunber of routes, including but not

‘linmted to, oraft, glﬁ%’é"rﬂ?%r%?‘°‘®f’h‘f’ﬁ”ﬁ\‘f€ﬁblﬁ§“°‘i“’rﬁafb£5¥qf§??}§+n, subcut aneous,

intr anasal (o@QpcﬁyblaédhﬂwéPhs,cobzﬂérftl@&mclﬂ@d i ntracerebroventricular, and t he
like.- A" phar maceutl cal excipient"” "pharmaceutically accept abl e

excipient” is a® BRiepslggn” ﬁél&HFPRfmaml"Ybﬁ{ﬁaﬂlcaﬁtﬁanlﬂcarfa‘Ei’ﬁ Wrats <haing er apeut i c

agent is fargrwbﬁmglyzrdaewﬁxwislan&;fgtlme@es@ﬁe}&ﬁfcﬂmﬁg dik@dchHdey/inGehichny

phar macol ogi cal activity to t ormul ati on, thou it may 11 provide

chemi cal aRty BFmbsr 8f ‘B@P%‘a‘ls“@l{yéb? ?“igf“fc‘dr(létl°é’£§‘é‘dlﬁ’i'5%§c°tﬁ}§f’ }52p AREO and. t he

li ke. Exenplgary fornulati ons can be found, for exarrpl e, |n Rem ngton's

Phar mac uti caI ,ﬁgl ences, O? G .ennar o, . A

"gl yco otein" S LR |°6H“’§1“Fe°5st““8‘r‘f8gi“é°r BB*HVHF °é5 trifn 5

(ol i gopol yamtdpa:rcmde) hmzﬁorclqmbed}trhgdxaédt)a:merdcéuumr(mt:ﬂagi bicaatigent s a

gl ycoprotein {gh an ‘ﬁ Boh rat.e chai.ns .i s

gl ycosani ndYFyEarf® Wlﬂceﬁsfcéje%?“lpf) ch"f) rﬁggﬁsc Fa’%sliarfﬂwé%{’tlf‘ﬁg

di sacchari deebiare individiel. Such arepdrse canfbctahectnarerspdmmaﬂdcydb)s a sugar acid

(ur oni c aci and. t ot her is_an_am 10, The nol ogi cal "
e i Rich SPidlieten < a Bt E ke Rer R ol R et Tl o a0 o

hum)r alls( amtprbnmlﬁ-aﬂsll atdhiar amdmwrcaomsehsl alikized by tieedfirastmationpf ant i gen-

speci fic Tpgl%epgclgct%g ?Has %&chﬁ.gg EEQQHE\&&P&”E&IQ' %?%Mig agai st an

antigen in"a’* v e Tndrvidu response can an active
response i erigeespebific CRENT hélpar celisiand/onED§ raxtotrsiscincedls. Ehepgesperise may esponse

i nduced by . 3¢liF 8l Sickiddtion B Bbnoditd, RN ONKREN B0 phiilS Rlehditic AelcE! | Ul ar
i mrune response is elicited by t the presentation of pol ypeptide epltopes in

associ at i oPStRFXFH wicErgdia pellgreoginophlls prothoreormponents pfdanatedmaiupity; the
ant i genos ppeidabofGladi-mbdinel BehureRglcs! rasphecafidileteaihed Bemdatacel | s. ' The

I f h NK cel |
response My 2l S0 L NOLYS RCHLYaLoN o IPRRS S8 RS 9RNATES;, K cel s,

art. The relative contributions of humoral and cellular responses to the protective or
therapeutic effect of an immunogen 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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astrocytes, mcroglia cells, eosinophils or other conponents of innate
immunity. The 20 presence of a cell-nediated i nmunol ogi cal response can be
determ ned by standard proliferation assays (CD4' T cells) or CTL
(cytotoxic T Iynphocyte) assays known in the art. The relative
contributions of hunoral and cellular responses to the protective or
“therapeutic effActimafunégenicripant Qgemmmlagebe od'la&tgdngwasﬂﬂd;uhyhaspar ately
i sol ating n obulin nd T-cell. fra ions, f.rom.an i nmuni zed
syngenei c ?ﬁ%‘?fo “g‘lr‘f&‘n %é@%ﬁ)gﬁgl rf)“T"B‘i"“&@%Wé“%f UpRALFUHIEHAER A ot i n a
second sub;}aeeﬁt,e;tha:Znécchuﬂcn&m&gefhh@heagaﬁtc ofpan ddjuvamuBSagensleates" ant i gen" is
a nol ecul e, t hat ndu an i mmunol.ogi.cal .res onse agai nst
Hidehien oY

i tsel f updfc %FW PIBH"’tdg{bE‘ pEBH fragn%ﬁ“fsﬁlé °qfs "With, or in
t he absgncgotein, suank&ple imptt. hcfﬁU@hmﬂ‘,mIcBQ:lﬂtﬁ&us torinl ude, for exarrpl e, arryl oid

fibril peptides qr .fragnents th reof conjugated to a carri rotein,
such keyhol e | YR SRI1ORE A5 PR FTHS W?z fsjé‘t‘j%?ﬁ‘}s"gf%%tﬁ &ﬁb“"gﬁt cp or
“anti genLcuggén%Mﬁ@kgon?&ntahﬁqath inf aﬂ antigen that bi nds to the |
antlgen I nding_ region of an ant| bq e" an
"Amyloid Ji" £ teie “Abe 40 REANIAOAS, Xﬁﬁ ‘f%f@?met%"%ﬂ%“ya% e léptl de
conposi ti O:B%n@& 160 BéptidScipoRTbRR @ f Bbutis-4Rinhiu@dtidsIdervel&om Héth Any| oi d

Precursor Protein (0-APP), as described herein, "A(3xx" referiﬁto anyl oi dP
pept i d&0 1-4myloigHascrsgsPrpleind Bri\RPh@s dssphed ey RS iSHB? @BY°lMi no aci ds i n

the pepti dgptide:-g, whé(:%% drﬁln{bgﬂncﬁ@dﬁﬁgﬁﬁn%gélroﬂ%mnmmwnt}& paltige, referred to
herei n as N1792," and Ap40 is the sane asao% which is al so '

referred t®s hél?@‘ﬁthaémmf@'}éz winplsis glsp exfeted °“Frﬁ5n‘313?ﬂl7 2 #& neans

sol ubl e, r@@m{&gaxﬁ)@ﬂtﬁlﬂgouwh&ﬁsmso@tfcnc@lso fhén pRthedzé o pr epar e nononeric
AP is to dissolve I'yophi'lized peptide in neat DMSO with sonication. The

resul ting sol utligsersataden mondragisch i meane salwkie, Mepomensarertise anitsgéABi cul at es.

Aggr e ed AR i m xture of ol units are .

hglgd ?gggetﬂmm tﬁc’%gﬁc%?/:gf“é)ﬁ?m%’o Aﬁgﬁgo Vgr‘)réﬁ?‘k Eégﬁ gﬁgﬁﬁ%ﬁ?l de" refers

to a pol ynuntlhemtcnntm bt resuti sokidn isictirifuge toménhmdwlmb@rl als. Naked
ol ynucl eot| d r t.i l. erm

p y ? ﬁu?acresgﬁ%}n% ated A;H(;'ls aﬁ{g\?r%gf%ﬁmg u@&%gth\é%;: uIi}&edré

"patient" I'an subjects t recelve -either
pr ophyl acthqidtogethdnéyammalmtbméat ment. The terns "signi f| cant l'y different

t han "stati St’l]l]'xg ?Jnlny'nﬁcwglh;ﬂu l@gﬁd’c refe?‘s! tg'llpt)iyﬁ@cﬁgo'ubfe nohbé;rhmgxeé @ftn | over) ..

than,"” and sim hrase to conparisons between data or other 25
neasur é@ren!@md’ahé?t@lah Mﬂm%’%éwm@ﬁ qlesd BARMEHV AT vi dual s or

- groups are 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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evidently or reasonably different to the trained observer, or statistically
significant (if the phrase includes the term"statistically"” or if there
is sone indication of statistical test, such as a p-value, or if the data,
when anal yzed, produce a statistical difference by standard stati sti cal
tests known in the art). 13 Conpositions or nethods "conprising" one or
~more recited e'&ﬁﬁpglﬁomymﬂﬁdsu% 2B Une) BRI B OkmEREGLT heild v T eci ted:
For exanple, a conposition t J ses a conponent peptide
encorrpasse@h@@temcntheotlsswifmlédrep@ét FQI@Xamje tarvemp@smqnd@t esnmiss@fipohent  of a
| ar ger pol%mg otlVEY Sk %@ tion that
5 conpri ses P%é#gﬁetpﬁg%%&gﬁése SO erlfgoa?rpgsées a(?co (talgfﬁaocgg on gil sting of
A, B and ®fal@geraniybentide $oquenas By Way abfisthet examaleck Raphotyertbi s Anyl oi d

di seases 0 i Lpel r ng a w de
10 var Bty B e B o e A e B AR R R pr esence
of abnormal extracel |l ul ar deposits of prot ein fibrils, known as "anyloid
deposits” " leaaglscglnaques" that are usually about 10-100 min di aneter
and are Iocal ized to specific organs or tissue regions. Such plaques are
conposed primadily @f'erae\namdﬁaéiogsnes)tcurrl ng soluble protein or peptide. -
These i nsol ubl @ denegila.Sesaf &H&%ﬁ&u&’é‘ 3 %af@#dlaéas'e@tta% gg%%gat es 15 of
fibrils that are  approxi mte nmin |arreter

produck a vappiphestesrd symrionp se@%@ﬁﬁ@ﬁvgﬂﬁpm@m@e ptenenpwfabn\ozz@el li ght,

when st ai ngdadmibil o@ﬂ&ﬂ?oﬁ?&lem%ﬁls 1hBen & ‘%Q{yf%‘?d &padie” &l@Rgbiai €d on the basis
of the major fibril onents form n% t he | aqgue deposits, as discussed
bel ow. ThePl3eps’ N&ésree?u #roas 19s10p g tjﬂtemaxmaaweaha o speFidic argansof t en

produced fdr@B8ué regidfs. |§Jc9§faq1ﬁ§ Er@'éérﬁﬁUse@;fxﬁﬁ&i'l)nefa'\@fu@al@lé@&ﬁdg%@lhl!aly, t he
pat hogenesi s of a deposits generally involves proteolytic

cl eavage COSA °F B %rﬂ‘Fse ‘W@E‘Srdél?ﬂs“spﬁ’%i%ipﬁsﬁdrﬂfé“i‘?ﬁéF?é‘iﬂ‘@ggmﬂﬁ@%e fragnents
geger aiidydoa]gemegﬁt ?e bppréxiaantly 1025 a:hlue&hu&@:l Qﬁﬁ)ﬂﬁﬁdﬁbﬂ@b&ducehm\ever certai 3
undegr aded forng .of precurs roteln av rte regate an
form fi briPeastisiaam a%fmm{ﬂa ﬂcwweﬁ%ﬁﬂiﬁg °"(5\5"§‘+"Fé{’ﬁ CPF hyretin
fibrils) aiyel ’B&cﬂsoedeysssksclxsalﬁed @rthélbagis of the Fafor (ibdiZoftibarieag lfahingitie fi bri | s)
(Tan, et ug.?cpgms stcdb%? Clinical Syndromes This section provides

descri pti n es o anyI0|doses including their characteristic
pl aque fibril @'bcrmmpsﬁdsmoprstemb forngmg thegrdages ddposiissemnfien prodiced lempr esent - -

It R‘e’f”giefc ela:%%%hcﬁﬂl(ﬁd p?(ljtgn g%ﬁ?easﬁ&%cw tRPatnb SRS R0y REH B ﬁép%{s”g age”t S
generally mvolves protcolytxc 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 amyloid polyneuropathy (variant transthyretin fibrils) and

25  dialysis-related amyloidosis (B, microglobulin fibrils) (Tan, et al., 1994, supra).
2. Clinical Syndromes
This section provides 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 stimulate an
30 immune response against a component or components of the various disease-specific
amyloid deposits. 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.
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30 i mmune response agai nst a conmponent or conponents of the various

di sease-specific anyloid deposits. As discussed in nore detail in Section
C bel ow, such conponents are preferably constituents of the fibrils that

- formthe plaques. The sections below serve to exenplify major forns of
anyl oidosis and are not intended to limt the invention. 14 a. AA
“(reactive) Anyl ai dosAas (reasied)athyloiddMs anyl oi dosis is a mani festation of a

number of di sea es t voke. a sus ai ned.acut.e se sponse. Such

di seases i ncl ud lgn%“éaﬁ"ﬁgfcgmtad?ﬁfu ﬁ?@BP&%?Mbﬂg&gsﬁf’% Stgal or systenic
m cr obi al ipﬁéu&ké ama;necamitemhhsegﬁgmsc n@epldaenss. induddAhfontsinflamnatey gener al | y
conposed of,.80 alton fra tide of rote| n)_ fornmed by

pr ot eol yt i T Efv ‘o@“é&?%ﬁme‘ﬁﬁﬁlg’ié@a%%ﬁ%%l 2 PAISEEAFOPITS i L cul at i ng
apol i pogsr ot ei n WAl fitiild s8¢ gunashmctompnsddlblfsqm)rdaltm fwmnsl(anqmdc sr synt hesi zed
oD O S5 RRIS B LA R R b o

par enchy na|c1rﬁmlgﬁig&pol'5b@'o&fm|vﬁﬁ¢h is presemuialHL ﬂiﬁtuﬂcsdnqbwhlch isepntbéstzed inand t he

ki dneys may al so be. affect 0si_t t he heart and
gast r oi nt eg][ e Paepons S& fygqgne(ﬁ&%g“aggﬁ'%l ncfﬁ]& CBOS{'}"’é’rc%n?\cot limited to-
i nf | ammat orwiddpresahiaais: body) etth a@ﬁcffrhemﬁmpaneﬁkhmnalmrgm SThqsphtemus hewualthr oni ¢
arthrit) ankyl osing_spondylitis SOr i-as. t rt hr gpat hy,

Rei ter I s R S St bR RS poRBEb BB BBRBARR IV o
di sease. AAhdepmsmctgstwizeesahzslmcpr oduced as a result of chr on| c m crobi al

L eers Oon ont' e RAA SRS es i HAEHR LR Timilld ANAALEELAD Rea OGR! | 19

ul cers, chronic tls sease
Certain malas gtnarnatoud@opﬁtasmendanhrmab QMWIOSIWS spgindyyiths; Pﬂonaswl oi d deposits.

These i ncl ng%aﬁh‘%ﬁﬂﬁlg ﬁéxfgp&ﬂﬁromggﬁﬂltr&ﬁl s é%@%t’sr m@@:’i&:' none,

car ci nonas urogeni tract, basal 20 carci noma, . and -

hairy cel| Crelukedisease. Mdmsmmpq?ésmgd@sedmﬁaaw%ﬁ%r@mwi nis general ly~

associ at ed j¥e{f3na SIS 1e5f3Yy, hibechiBst, @rdaéméc%ls%ecdb\zznme&yrc&umneage rangi ng
from mal i gnancy of plashm I&e&e@éﬁé}gu tiple nyelom) to benl gn nonocl-onal.

gamopat hy PYRPIPhpiss osiqopye PRIF’S QigPFoi Friyfa eS BRagt BRRPIapRs ¢4 25 pri mary
i ndi cat or Qﬂsotr&enmmﬁbmlaﬂ@lddcy@@baﬁj ahesFinlaruué SucEonAitiondsiHIdgkisteposi ts are
conposed of nonocl on i.muno IobuI| ht chai ns. or f%%g? nts thereof.

Mor e. speci fYERIOMR ref 8”‘?‘?%[%@\ ?‘Emﬁ?sé’ dpFos el Bt ke nal ‘regi on of
the |i gt &hﬁlnamé,kaﬁﬁmﬂ:yafeuleamda) and cont ain all or part of the

b. AL Amyloldoscs .

AL amyloid deposition is generally associated with almost any dyscrasia of the B
lymphocyte lmcage, ranging from mal_xgnancy of plasma cells (multiple myeloma) to .
benign.monoclonal gammopathy. At times, the presence of amyloid deposits may be a "

25  primary indicator of the underlying dyscrasia. '

Fibrils of AL amyloid deposits are composed of monoclonal immunoglobulin
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 mesenchymal tissues,

30  causing peripheral and autonomic neuropathy, carpal tunnel syndrome, macroglossia,
restrictive cardiomyopathy, arthropathy of large joints, immune dyscraﬁ_as, myelomas, as -
well as occult dyscrasias. However, it should be noted that almost any tissue, particularly

visceral organs such as the heart, may be involved.
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variable (Vi) domain thereof. Deposits generally occur in the nmesenchynal
ti ssues, 30 causing peripheral and autonom c neuropathy, carpal tunnel
syndrone, macroglossia, restrictive cardionyopathy, arthropathy of |arge
joints, inmmune dyscrasias, nyelomas, as well as occult dyscrasias.
However, it should be noted that al nbst any tissue, particularly visceral
organs such as ¢ he Bgafkary SRYenbeAmpooved. 15 c. Hereditary Systemc

Anyl oi doses There are nar}émf OrHB of heredi tar%.ds St?‘mbcglz?%l oicdoses..

Al t hough they ahere aredpalyyfommsof perpdiary Sutiemir ARG HENERI™ T sypt ons and
thei r' i nhefldiad¢ BurP@hbiabmsadubi shstt disympidine aadmhtir tberitraapitteine fdudly

persi stence of such di sorgers LN theﬁg&gﬁra popul ati on. ugﬁg%aneral ly, the
syndromes 3tesomekdorpnnt frad 1 RETSLRAR OF O51E etgﬁ'émgp%pcursdr protein

| eadi ngst OGEHe%ﬂIK,Cthé SRdRfney &k hidditutaBleyd puistagesions pepd prebesongroginot ei ns.  Tabl e
2. summarizes the fibril c%%osisc{g?n of exenpl aré’.for 1 f these di sorders.
Tabl e 2  Hepdeg PRFRAUNIAPOO Y HGRETY Qo8P T PPELTICHRIPEI Bt e netic variant
Clinical SyhgkeRB thd e Sbhydsiioh Bf delplhsyapmmnf thedddi@dersmany ot hers Fani |l i al

anyloid (ATTR) pol yneuropat hy (FAP I m peri pheral nerves)
Transthyretin and fragnments Thr45, ,..Ser.84, Cardiac involvenent
(ATTR) Met_111, 11el22 opr Pdnrﬁlﬁﬁdﬁmm}‘mﬂpses inal fragnent

of Arg 26 Edoni Pqpaﬁefﬁmi}lrbi d . qiﬁ’)ﬁﬁ@-‘ﬁiei n h%%h&mdwnﬁnl yneur npat hy (FAP),
(mai nl'y pefiap$thyretin and fragrmynts\- Metddymeay others g nelamikial aﬁﬂj%, Arg50, | Arg

Ost ert ag- { (AELR)non- neur opat hi ¢ Apol i popr ot jgrobynayrophy GfRer s (ptedoni nant !y
vi sceral [(AapoAl) involvement)  lysozyme ( nly Regiphggal n

Cst ert ag- Sfpe§thyrgtma@étﬁ!rﬂ@p%mﬁﬁi'ﬁﬂfﬁﬁé?é6-rﬁ°rﬁﬁnt Gardipsiguplgment nyol vefrent)

Fi brogen a(&FER)In fragment Le¥si4ll. 18122526 G '%?aé‘i‘yﬂl?,‘“ non- nefir opat hi ¢
(predom nantly visceral __| neuropathy _ o

N-terminal fragment of Arg 26 ' 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
: S - | (predominantly visceral :
. involvement)

Fibrogen o chain fragment | Leu554, Val 526 Ostertag-type, non-neuropathic

.| (predominantly visceral
involvement)

Gelsolin fragment (Agel) Asnl187, Tyr187 Cranial neuropathy with lattice
o ' comeal dystrophy '
Cystatin C fragment Glu68 Hereditary cerebral
hemorrhage (cerebral amyloid
_ o angiopathy) ~ Icelandic type
B-amyloid protein (Af) GIn693 " | Hereditary cerebral .
derived from Amyloid ' hemorrhage (cerebral amyloid
Precursor Protein (APP) ' ' angiopathy) — Dutch type
B-amyloid protein (AB) | lle717, Phe717, _Familial Alzheimer’s Disease
derived from Amyloid Gly717
Precursor Protein (APP)
B-amyloid protein (Ap) Asn670, Leu671 Famili.al Dcmcp_tia — probable
derived from Amyloid : ‘Alzheimer’s Disease
Precursor Protein (APP)
Prion Protein (PrP) derived | Leul02, Vall67, Familal Creutzfeldt-J a.kob
from PrP precursor protein | Asn178, Lys200 disease; Gerstmann-Straussler-
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i nvol venent) Gelsolin fragment (Agel) Asnl87, Tyr187 ‘Crani al neuropat hy
with lattice corneal dystrophy Cystatin C fragnment 3 u68 Hereditary
cerebral henorrhage (cerebral anyloid anio ath - Icelandic type P-anyloid
protein (AR) GLn693 Hereditary cerebral derived from Anyl oi d henorrhage
(cerebral anyloid Precursor Protein (APP) an iopathy) - Dutch type

“P-anyl oi d P8 ELRATAC3) T1e7T7, Phe/l7, Fam|iScidinket sn@bner ' s Di sease
derived friom Anyloid G y717 Rrecursor Prot eilghetARRY sfmaifyt0i d prpotein (AR
Asn670, Leu671 Familial Dementia - probabl e | aephaledinfes ProAmy! oild
Al zheimer'is Di sease Precursgr Protein (APP) dRedseyy Protein (PrP)j derived

Leul 02, Vatlpb i@ Roln@endd €UYZT €l dt - Jakob T remiiAtNER dRERGInSoVer, P Ot ei N

Asnl78, Ly &‘lhﬁﬁﬁaﬁ Gers%mann St r aussl erpreJ;@m&;mQamj nssivdmesichhei nker
syndrone gm)t ary spong| orm encephal oﬂ@ums&aalrwgggm) di seases) AA
derived fr Vedi Tert anean 1 ey efuckleAMI O4yslddmpr OL € n
pr.edom nanltmﬁ)ggf 61&9' verrent A 0SSA (aut o<q%0;;agge}ﬁ§ﬁ1g§) AA derived from
Ser um Muck s syndrone,| arnyloid A prehRhdk BRBREAPAt hy, deafness, A
0SSA urtic | mo—par T UKTTOWNCar di ony §Raidibmybbithly wher St stent atri al
standstil |l novvn Cut aneous {deposi ts (bul | QugsisteRtaRit dinds@lSt ul oder mal )

Dat a deri ﬁ]ﬂmbwl” Tam & r’epxb, 1994 SUPT & Cutaneous deposits (bullous,
papular, pustulodermal)

*Data derived from Tan & Pepys, 1994, supra.

The data provided in Table 2 are exemplary and are not intended to limit the scope
of the invention. For example, more than 40 separate point mutations in the transthyretin
5  gene have been described, all of which give nise to c'lim'cally similar forms of familial
amyloid polyneuropathy |
Transthyretin (TTR) is a 14 kilodalton protcm that is also sometimes referred to as
prealbumin. It is produced by the liver and choroid plexus, and it functions in
transporting thyroid hormones and vitamin A. At least 50 variant forms of the protein,

10  each characterized by a single amino acid chaxigc, are responsible for various forms of
familial amyloid polyneuropathy. For example, 's..ubstitution of proline for leucine at
position 55 results in a particularly progressive form of neuropathy; substitution of
methionine for leucine at position 111 resulted in a severe cardiopathy in Danish patients. -
Amyloid deposits isolated froni heart tissue of patients with systemic amyloidosis have

15  revealed that the deposits are composed of a heterogeneous mixture of TTR and
fragments thcréof, collectively refcrréd to as ATTR, the full length sequences of which -
have been characterized. A'I'I'R fibril components can be extracted from such plaques and
their structure and sequence determined according to the methods known in the art (e.g.,
Gustavsson, A., et al., Laboratory Ilﬁcst. 73: 703-708, 1 995; Kametani, F., etal.,

20  Biochem. Biophys. Res. Commun. 125: 622-628, 1984; Pras, M., et al., PNAS 80: 539-
42, 1983). |

Pcrs'on.s having point mutations in the molecule apolipoprotein Al (e.g.,
Gly->Arg26; Trp -> Arg50; Leu > Arg60) exhibit a form of amyloidosis (“Ostertag
type’”) characterized by deposits of the protein apolipoprotein Al or fragments thereof
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The data provided in Table 2 are exenplary and are not intended to limt
the scope of the invention. For exanple, nore than 40 separate point
mutations in the transthyretin 5 gene have been described, all of which
give rise to clinically simlar forns of famlial anyloid polyneuropathy.
Transthyretin (TTR) is a 14 kilodalton protein that is also sonetines
“referred t QABSoAINr ERkdpakitrils havt lowsleylod v delty lipeproteiu @DR wd plesmmoi d pl exus,

and it functjons.in transporti ng tk'%roid hor nrones and vitamn A At |east
50 variant f FI?E“R;‘FB{WOFPF@%’@TW? fBluEach characterized by a single anino
aci d change, arg nesipRRSthdAlpha dhsin Wathi: enrmk Ofsommef(e.gf Aerd Thidb orany| oi d

pol yneur opat hy._ For. ex |l e, spybstitytion o roline for . |leucine at
posi tion 5B5SPREIPIKS ﬁ’ﬁ%g%)%ﬁa{]?‘gﬁl%%m%dﬁ?"f}@%’é@g’i"{?émﬁ??%%ﬁp erﬁcyu opat hy;
substi t ¥t i @ny®fd regtetedinGatighch famtlich. M@t MidriBlof e sutanolysdzithe powin (Add) i n a

severe cardi opat hy, i n Dani sh’ ients. Anyl oi eposit.s 1sol at from heart
ti ssue of PHFRATH 'Wdtﬂﬁng%ﬁcégf?liyﬁﬁipftwwg}éﬂémg}ég? °F 5t} tﬁ’lne'ﬂ‘? fhat the
deposi ts amn@stITROsR-fahimg fietias ogaitedbaein] ix hually pesedtiRwhold  f ragnent s

t hereof, cqll ective referred . 1o a the f L guences of
which hav m’é‘é@ﬂ"’%ﬂﬁ‘ﬁ%%‘?ﬁs%g‘.'%ﬁ% (ﬁgg&idﬁ W&pg%be'r?tog'qggﬁgﬁ extract ed
from such pl aquesmBd pepthRi(AB)SE & BEUBIERInaBEld fefdeatRedity gowblpddiat cor di ng to
t he net hods known In the art (e,g.,, GQGustavssgon. A, et al., Eaboratory

| nvest .10732 137@?‘9’8}“‘%95;“?%&%%%?“@9{Pr@'tema{g’.ﬁ,’ Plo (9B HBAPBi ophys. Res.
Commun. 1295 1P #Zafifid) forkt AldRERRer's Mseas€ Dodvh s, syrfdNie £4d/or Bedfle defgntial 983) .

Persons having point nutations i-n the nol ecul e apolipoprotein Al (e.g.,

G y4Ar g26; clrrstaizalbyserebrbdrpasitigngd efpates RPBRIseLP (P T YA APFOI dosi s _

(" Cstertag cohydaent, whithlaAldEdribéEEl Ather@RENelow. RhowmuRtiaset APRpoOl i popr ot ei n
Al or fragnments thereof 17 (AApoAl). These patients have_ | ow | evels of high
density |i poprigedivith fARMimcrsisepe os@nproxifjeteio e sleaTagn iteart Bl opat hy or
renal fail 1420 FoPedalB1e3bd2iian 185k BroRimatd 18 uRNZY BB -dedte@ey e (€. 9.,
I e4Thr1§6 g%?etﬁéo-' }—tlﬁﬁslé\%] ongm{a%g t:(E‘J%si s of agrgt hear form o?pfaft ertag-type
non- neur opatelaiage biARFd itapspcsiagrpl Afl, dnd msionsed 0/67A1 EBagroxgeats tatheisites. Her e,
fibrils of JbRe.IULANk, LS PNMRrPLALEbRR{LLLbhes G ARRORLAGmANd patients |
general ly éex PHIt npaired renal function. This protein, unlike nost of
the fibri | -diseaseiprgupablyt i causinadndrenseithh ameynt of the 42443 amingagid fegept i n whol e
(unfragment for Benson, . ' S¥ MRioudi@bths104-.131,
1996). (3- 4t caﬁ%%{%?%ﬁ:?ﬁ%%“%%’aﬁﬁé“'@’%’é:%ﬁﬁgggﬁ?d pept id'zg_ﬂgeri_ ved by
pr ot eol 30si swefwetlrknowd [ the 4rtarSyeh pptitdasican haroads agegrding ta mepHOgwp ingbeir sor -

protein ( p%ﬁ@.g., Mﬂﬁ:@t‘ Lngaﬁoﬁé?B(om-iophys. Res. Comm. 129: 885-890, 1984;
Glenner and Wong, Biochem Biophys. Res. Comm. 122: 1131-1135, 1984). In addition,

various forms of the péptides are commercially available. |
Syhuclein is a synapse-associated protein that resembles an alipoprotein and is
© 25  abundant m neuronal cytosol and presynaptic terminals. A peptide fragment derived from
a-synuclein, termed NAGC, is also a componént of amyloid plaques of Alzheimer’s '
disease. (Clayton, et al., 1998). Tlns component also serves as a target for
immunologically-based treatments of the present invention, as detailed below. o
Gelsolin is a calcium binding protein that binds to and fragments actin filaments.
30  Mutations at position 187 (e.g., Asp>Asn; Asp>Tyr) bf the protein result in a form of
hereditary systemic arﬁylbidosis, usually found in patiénts frém Finland, as well as

‘persons of Dutch or Japanese origin. In afflicted individuals, fibrils formed from gelsolin B
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result in famlial forns of Al zheiner's di sease, Down's syndrone and/or
senil e denentia, characterized by cerebral deposition of plaques conposed
of AD fibrils and other conponents, which are described in further detail
bel ow. Known nutations in APP associated with Al zheiner's di sease occur
proximate to the cleavage sites of p or y 15 secretase, or wthin Al For
exanpl e, pQRighie@B (AgkD, istaljyroonsisraf @nih@adidsel 7326 (66 kDy czboryetrazel cl eavage of

APP in its processin o Al n ositiqns 670/ 671_ar imate to the
Ste of ( deBeromidt ey PR BB Rh SR G es ey
result in AbzBaidgRfophy ardicehfabreurdpatig wiihipyoghegses austiplgra neuropathgase t he
amount of the 42/43 am no a%idd f.ormo AR ge r at e% f{]aq APaF;iM‘CI)'pe
structure £NFFEBGIEAECEASE RO PEBEPHES ST 64 Efehgts 2078 € %Wwel I known
in the art.Geauchopepii-kas, 19a6). be nmade according to methods known in the

To8a; ° & nner and WG M SLHEATBeOP S ARLUPIGH R 1ot e AR 50 1 0g).

I n addi ti onnd mutaf dystdsn € QAdys) 2o fodnefilpitpiriddesiver chamcenisic bereditagy avai | abl e.

Synuclein is a sy -associ ated protein.that resenhl. I poprotein’
and is 25 éﬁﬁSWﬁﬁn?‘?ﬁ%Z‘%ﬁé‘%ﬁ%ﬂb CP%SWEZ%BFC%S%C O%élgr&nﬁg:ﬁg%%?g?@n al's. A peptide
fragment demrdywedwiih feral dsesy,nyk éépositstaes direclctbi?@e of sheaddfteryaerelmalponent  of -

anyl oi d_pl aques, of . Al zhei ner.'.s i se.. (dC WiriSlrs Bhincinikd ). This
corrpone]rﬂp a?%g ‘%W@%t%é%epg%dé?lgcgtm cﬁg?s‘sg?aﬁ%h%#dgl caﬁ%%lfi? acsfpe%ot%?eat nments of
t he pr esentintemuieviedicine, MaSratetdl, BadFromlisow] 998eBesbi, bt 4/s siera hllrcitlsastbi ndi ng

protein that binds to a f -act | j [, Qns at
position 1§7mf 8_?55‘?’ Fati&gtﬁgﬁgﬁ%; _ %gp&g)'@%giog?&%_he | ro?%?cﬁﬁgg%ﬁ?%vg a form of
helr Iedl tary asyykndaﬁbr?s mm;ah%t mmmngspummnlowf%n@énnowf fgbp@Pvt(éjh ng_m _F:jnl ?nd, as
well as per S . _ } N33.kgL7afobgyct ed i ndi vi dual s,
fibrils forprrr%t?fni‘ p\ga a"gerg&"%‘lﬁ%ﬁéﬁ%ﬁ?ﬁ%ﬁe| ?7 us_ua)l |y consist of amino -
aci ds 1I/- 243 ( 6stduDibrmsiefiroiry Hissand aanow fensigas o)bedaatable.acepspingifoed i n bl ood

vessel s a”%\xﬁgg H%f‘éasg?wmmaépmr/ﬁﬁ%ha\h t lo'be pRRABABAAUYINRESRAPRY and crani al
|

neur opat hy progresses to per eral neuropathy, dystrophic skin
changes andatiep Baldwiaet pln inResedrchofdyarees inAbhstes s Digeasegnd Belatedy,ngn ol . 5
Genet. 5(9)pisckdad - B4 Wile} 2 ons, DeheyorkLiDaS)e th fkpdotisordensCpatiats mut ant  al pha
chain of fibrinogen (Af bA) ahgd rggtapt c tatinalC.%Ac sh(gl o formfibrils
and pr oducelc¥dion Blaques jomppied pEghogmmal jsglorps & dhepioraal PRPY BRI i*&form
deposi t 30 ChasmEiRhi Hiith isafora, FBW e refprddtb as ASiratiiférafrym temptmdld with renal
di sease; Ac deposits. are characteristicg of a reditary cerebral 10

anyl oi d ang%é@‘ﬂéftpﬁ‘if“f‘ Eb‘(tfrrfséscﬁa‘“lcﬁ{qIp?é?aé%‘z’.gm?fns%eﬁ" oglgqrﬁlg? ?B%td tgl‘ig.g?t Harrison's

Princi pl es efraction, deposition in secondary lysosomes, post-translational synthesis, and high -

pleated sheet content. chietic linkage has been established for at least five mutations
resulting in Creutzfeldt-Jacob disease (CJD), Gerstnann—Strﬁuséler-Schcinkcr syndrome
25 (GSS), and fatal familial insomnia (FFI). (Baldwin) Methods for extracting fibril . |
peptides from scrapie 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 a form of GSS in which neuritic plaques characteristic of
' Alzheimer's disease contain PrP instead of A peptide. Certain forms of familial CJD
have been associated with mutations at codons 200 and 210; -muta_tions at codons 129 and

178 have been found in both familial CJD and FF1. (Baldwin, supra).
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I nternal Medicine, MGawHi |Il, .San Franci sco, 1995; Benson, et al.,

supra.). In at least sone cases, patients with cerebral arriyloid

angi opat hy (CAA) have been shown to have anyloid fibrils containing a

non-nutant formof cystatin Cin conjunction with beta protein.- (Nagai,

A, et al. Molec. Chem Neuropathol. 33: 63-78, 1998). 15 Certain forns of
prion disease afe n®enifeBistefity Adylbidodie heritable, accounting for up to.15%

O S2S°5, i USEE B 205kt AU L8, BECRLEGTLASR bl ect 00 11

nature. (Bal dwi iy ahces I'n i sease and
Rel ated Difsars@ewild typehinsiitedy (BIR) aSonsmmohiyvourdrik the h&@B)ssuelofieldarlyh pri on

di sorders, .pat.i ent devel o | agues canposed. of L ns of the
nor mal pr i SHEBFERe TR Brps ReBHES ARTRRRHT S B e L 2 21 o
referred tosasphastc ikl BEs déposimnidyalso otdmin thelerhih (AR cqpws ghyladen i ts

. resistance to protease degradatiaon, insolubility after detergent
ext ract i on of the prospieidp m‘ﬁf°§@é‘é)‘ﬁﬂvd?‘9tsl%§f§6‘ﬁé§?s‘%65t -transl ati onal
synthesis, and hi gh delenraldhgRididbssheet content. Cenetic |inkage has been
established for at |least five nutations  resulting in Crelét fel dt-Jacob
di sease (CJD), breekdenestionaf ppyley)ipromspndy migf%yﬁgf%%’ iBEldeiSS) | and fatal

fam lial i nsemala, hEhbs: feithtivbdVs a¥yIoRO Shefthdin @Xbipésed pimdriPsf Ap pept i des
fromscrapie fibrils, determning sequences and nmaking such peptides are
known i0n toktidafibrils(resuljing ipismieatia ongporadi (ngp-hergditapg dMzhgimep s discge. 1567 76,
1995) . For exafmh&denfd St shRhd: Afzn&iRer H@secabagintly exteast fértsshdimRo Bt at i on at
codon 102, while tel encephalic GSS segregates with a rmq[??%#)o at codon

117. Mut at ihersditany. iyt partidessfyrming thesrplanbes Feyeny Hmilar 1 ey ®GSS i n whi ch
neuritic pl.ggidesintRaracd 8heslitey RimPbZOiciRi’'sdisedss gase contain PrP instead
of AP peptide. Certain forms of familial CID have been associated with

mut ati ons at coflons DZ@Q)S‘%IW&P‘@WY[ P4t i ons at codons 129 and 178 have been

found iy both fagidel 8dmpeddd APHmicHglobhBat AP fibrsilsigun@ponli&velop fieni | e System ¢
Anyl oi dosi s Ayl oid deposition, either systemc¢ or focal, ingreases with
age. For emhfp‘FSéFw"ﬂgﬂ?flgltgmb*fcmﬁidial}’“ﬁ?b@"{‘}“aﬂg’(%‘ﬁet iﬁq“’(’sﬁqﬂﬁb“ﬁw%omm y
found in thQ.8h@l%aﬁtpﬁfJ§fﬁé€ti&f£n@hsdﬁé'lligﬁt cHaBH P OIBLEEIC 2hhgns, whidh ahe -

as tomatic, clinjcal si|ent, or . result in heart failure. 5 '
Ay ot ot {RESsehtsR A pugleatd pels” Hiies P ppaiics digr A afdeut p el © pp)

corpora aMdeR GRAbrafts ahdB npingadlly &!ltereai B B2 kidheyr (ngh_ﬂbuf dleajancg, sxicpbsi_nand" -sem nal '
'he. br afh, TBeFE] CAPEREONPH Tarar i Pasvrana Lt Sy sl HE 2 T Vpe of
anyl oi d i n (bhQarhy @i cBlligen-GiElPRSADS e joims)l [Unlikd otiéd fibril proteins, AB,M o
molecules are generally present- in unfragmented form in the fibrils. (Benson, supra). |
g Hormone-derived Amyloidoses '
Endocrine organs may harbor amyloid deposits, particularly in aged individuals.
25 Hormone-secreting tumors 'may also contain hormone-derived amyldid plaques, the
fibrils of which are made up of polypeptide hormones such as calcitonin (medullary
carcinoma of the thyroid), islet amyloid.polypeptide (amylin; occurring in most patients
~ with Type II diabetes), and atrial natriuretic peptide (isolated atrial amyloidosis).
Sequences and structures of these proteins are well known in the art.
30 h. Miscellaneous Amyloidoses
There area variety of other forms of amyloid disease that are normally manifest as

localized deposits of amyloid. In general, these diseases are probably the result of the
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10 peptide fibrils, resulting in denentia or sporadic (non-hereditary)

Al zheinmer's disease. In fact, the incidence of sporadic Al zheiner's disease
greatly exceeds forns shown to be hereditary. Fibril peptides formng

t hese plaques are very simlar to those described above, with reference to
hereditary fornms of Alzheinmer's disease (AD). f. Dialysis-rel ated

Ayl oi dosi 9ochEizdRlpRfiMaHn GRTRASRGE ftatB BT b EHLTHORA preckAB8aM fibrils
commonly develop.in patients receiving | ongi_-t erm hempdi al ysis or

perit oneal PERdiAPgsition of pparifular Gigup U 35 thegjoint) Tarifibgil dsprgiien: FFA™NE! Sfpept i de and
is the |i ghhcHiB@bdhifieptliagSindluddica@it A0 &RSloidVEltEBoB Ry loR, &%8&HneON al |

nucl eated cells. Under normal circunstances, it is continuously shed from
cel | menbr #flid A PaorislatedRmylofd: | t ered by the kidney. Failure of '

cl earange, such as in 20 the case of inpaired renal function, |leads to
deposition in the kidney and other sites (primarily in collagen-rich
tissues of Ghe PlAmRcsyticalfimnaeetidnsher fibril proteins, Al12M nol ecul es are
general l'y presefts thoditieperBepesdnf iavenibiihhi@mbbddidnk Sapa1B6NSiGHing SUPTr @) . 0.
Hor none- deri ved, Ayl oi doses Endqcrine organs may harbor anyl oi dgdep05| ts,
parti cul ar PyPPKAEGAH IAMeJTsAERSF directed ko gqsiainsARPYISRSs af ariyloif Aay al so
c?nt a: n hO[e_ﬂsdﬁer:] W&N&(ﬂr&mE@e%pﬂhlﬂ%??ﬁylpidh%casgilblIniﬂaﬂicQIEr,m:bx@bxg% e]c rrftﬂe up
of pol ypeptide hqrnone uch as calcitonin (nmedul | ar arcipoma o e
thyroi df, %4 %Ymsmrﬂﬁl‘i?dg‘ﬁ‘ie%’éﬁtl’i°ﬁéﬁ? BTV, PrRESHPR P‘yntf“éiﬁ%g‘i patients

W th Type kimgtbmbef afl)or redaet aniyldidpladudbiuddi i dflicteé pidivibRalgivehat ed atri al

anyl oi dosi g). Sagulencgﬁ a{}d str_uctlu.r es of these Br oteins are well known in
the art. 3GRUNGHTRACN A8 fEn A ABY I 2B t-PREYESRAREng asePYO of ot her for ns
of anyl oi didingeasgehthiabdrmihRteredtariak pytichR MiHiseseétion Heschibm akdmpdady alejposi t s of
anyloid. In gggferal thtthesde di eases regg‘robabll% the resul t lof the 20

| ocal i zed BPSRIEIHHIARHBEC 1R R 2oV LS PABHE STRUOF ST e g pr i | |

pr ecur Siér s plaues angpredispoanlary datoshosvingethd effagt tematmantising sgghuch as t he j oi nt)
for fibril | 0si tion f such idiopathic deposition include
nodul ar AL”gﬁgqsgﬁoﬁ%%cﬁ}ggrg\%&%u%%uﬁ?%i d, endocrine anyloid, and - _
tunor-rel at ed afyiesily. anG-a@ylofdagemaefdbn invatioyrpespasidnis specificplagie di scovery
of the pregghfonthtYibteia0 aliBAL fofBHP Cthgoh AR SwiaRe R PS crababedidicng  or

provi ding an i nmmune response directed to _certain conponents of_ anyloid

pl aques . ar @rotet PERide.fE frrgnent Wgreolpps dsseEibechin thiprevids setien # exsmalidied di seases.
I n par tapCubglbw. 28&eg&HeRly,tkrapeutic agents for use in the present invention produce or

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

thereof. Such agents therefore include, but are not limited to, the component itself and
variants thereof, analogs and mimetics of the component that induce and/or cross-react
with antibodies to the component, as well as antibodies or T-cells that are specifically
25  reactive with the amyloid component. According to an important feature, chuﬁcal
compositions are not selected from non-specific components - that is, from those . -
components that are generally circulating or that are ubiqin’tous throughout the body. By
Way of example, Serum Amyioid Protein (SAP) is a circulating plasma glycoprotein that
is produced in the liver and binds to most known forms of amyloid dcposﬁs. Therapeutic
30 compositions are preferably directed to this component.
Induction of an i@mune response can be active, as when an immunogen is
administered to induce antibodies or T-cells reactive with the component in a patient, or

passive, as when an antibody is administered that itself binds to the amyloid component in
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10 the invention provided herein, it is possible to prevent progressi.on of,
aneliorate the synptons of, and/or reduce anyloid plaque burden in
afflicted individuals, when an imunostinulatory dose of an anti-anyloid
agent, or corresponding anti-anyloid imrune reagent, is admnistered to
the patient. This section describes exenplary anti- anyloid agents-that.

" produce aCTtHc\bﬁmn@SE%ﬁbia.gae%erﬂﬁﬁﬁhﬁecmg AP SPRNERE résporddddalsd 15 pl aques
and provi des exenpl ary ta show ng%ﬂhe effect treatnent using such

conposi t i oASYISH PsSSIeHTRELR e bei¥eral Iy, anti-anyloid agents of

the invention apfreRERRseempdsitdnsPRES fre®nBhasteh mePHPIOAES BladdiBbefer abl y a
fibril form ng conpagnent, ich is usually a characteristic protein,

pepti de, ofiefiREYRIEATC peraKR R clisivg ampyt B@‘H‘ ipvem@ngPAriXtiR®ect i on and

exenpl i ki egh2Ralelhiaw, efﬂvéamae m@amhjwamg bRIAASW tre3@RRhG I i@thebe i N the
present i nvention pI‘O uce Qr i nduce .an i mune response agal nst a pI ague,

or nore spaedFs geseribgd ingnqre detpi] inthgssticnsthat flaWeof . Such agents therefore
include, but are not linmted to, the conponent itself and "variants

t hereof , anal ogs and minetics of the conponent that i nduce and/ or
cross-react: SNTURERTY A8ty Achye REFPE™SeAs wel | as anti bodi es or
T-cells that ara@ spaetifibaPCénpodiioiscact i ve with the anyl oid conponent.
According to an nporta t featur har ngceut i cal, tions are not
sel ect 88 f r om ridHF-BSHE CRFSO Bmﬁéﬁfé‘“ﬂnﬁﬁﬁfmﬁ %’,"S‘?‘fﬁ%gp é%tafe conponent s
that are gaapedkby afiyloHbal pRGIMRI Ak Rthtice®abve, gkt Halltwarkiofi@yigidout t he body.

By way of exanple, ,Ser.um.Anyl ot d Protei.n s a circulating plasm

gl ycopr ot eflﬁeat“ﬁést‘gc Aepori RN AR BrBRh O ™ Of 6‘8§l°§r¥%aqﬂfsrf8§m£“8g WS‘é’E nown forns

;)1;] ~anyl oi dﬁdxeltp,ﬁﬁhthm tff'h,@i’ﬁ@ﬂlpb!;ed o8EhacnrpAaR ﬂund)mtcmegpnpeﬂm ably di \r/\,ﬁCt ed to
i s conmponen uctio an immu onse n_be active, .as en an

i nmunogen i(l‘§ SW%SF Vcnnon ﬁ%%ggrr']lt 5‘9‘8 %epﬁg‘e Cfm@e?ﬁnislsflé’szfcql ve with-

t he cortponegumfonmducpgtanmrﬁ-amyimdqnmmmmom when an anti body is

admi ni st er ed thﬂ&)]fes uQ{n{LQ% éx‘em e She GOSRRNE N ard BarddterdsiE PALIT €N
Exenpl ary agents—tor |ndsu0| ng ucl ng an i'nmune response agai nst .
anyl oi d pl afmegusame/lc’db@mebe@ acwrdahee wiglcthiseepecipdtmprespi arvaetisaut i cal

conposi ti OQ&in‘m;daﬁw%%&ﬁaed bm&@sdbmnmmum@mmbammryl on to the
i mrunogeni ¢ agent(s), an effective ampunt of an ad%vant and/ or an -

~exci pi ent . conmpREPRERERFRdIsIYe BPRREYS Hrrilprrieis ef RFPtidrelinalyaing Somaieesexci pi ent s -
are wel kepm%we?z& Beredf, provided WerddeQti @ $edphbRMs With FRRpRt @kedinlyldid t he Secti ons

that follow, munost i mul atory Agents (Active I nmune Response) a. .
Ant| -fibri FseHposi ti ons

By way of cxample Aﬁ also known as B amylmd peptide, or A4 peptide (see US
Patent 4,666,829; Glenner & Wong, onchcm. Biophys. Res. Comrmun. 120, 1131

"U'

(1984)), is a peptide of 39-43 amino acids, which is the principal component of _
25  charactenistic plaques of Alzheimer's disease. APis gcncfated by processing of a largér

protein APP by two enzymes, termed f and gamma secretases (see Hardy, TINS 20, 154

(1997)). o

Example I describes the results ofcxpcrimcnts carried out in support of the

present invention, in which AB42 peptide was administered to heterozygote transgenic

30  mice that overexpress human APP witha ﬁthion at positioh 717. These mice, known
“as “PDAPP rﬁicc” exhibit Alzheimer's-like pathology and are considered to be an animal
model for Alzheimer’s disease (Games, et al., Nature 373: 523-7,1995). As detailed in
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10 One general class of preferred anti-anyloid agents consists of agents
that are derived fromanyloid fibril proteins. As nentioned above, the
hal | mark of anyloid diseases is the deposition in an organ or organ of

anyl oid plaques consisting mainly of fibrils, which, in turn, are conposed
of characteristic fibril proteins or peptides. According to the present

Cinvention, se€hmel ihBenkicd xR R QhbIPRPhIaHE LATPARAGEy ihthef bHaRT Ul 15 agent
for inducing an anti-anyloid i nmune response. Tables 1 and 2 summari ze
exenpl ary foEGrRing 4t@peHt Agrogths pkdgaswvitthplequa deposition pregiessingtaver timsf Ip#ei ous '
anyl oi d di ?e?ﬁi% I r.dan i j C : . 1 nvention,
admi ni st rat% |§on tgtsg%cg%? %;:zgtﬁn égg%oe ttggé@gipmslgﬁi ‘%ﬁﬁ);\/l u%frpc([)?%gen%d'

i nT nunost i Mdsaefthe/treated mpess(749) bad natdietcttableehyldiddn thhie bappyrbdrmentts of i bri |

proteincor pept i i i E%gp_ a [r‘}am t of , provides

t her apetfti éggﬁ)’{%’ggﬁh{y"{%%@%&t( regng%%td%?%&{eﬁ%&)é%y 0|l.§ChS ?‘é@ase. By way. of
exanpl e, ABigndicaw bleimamylae byr@enaatthiiscagd (FI6p2)i dbesediffetehcgsorsrd ayen fisee US -
Patent 4,6 : [ ' " . un. 120, 1131
(954)) i Srenbisted i EMGlon oSc, 3} RRRRImid BRI R BBl iddl, | -
conponent @ftitpBy ttessragabst AP4ll greqdralopndst 000, 8/ gremérnigm' 1810d008;,6d6el, AD i s

gener at ed essing of ..a | arger. tejn APP by.t nzynes, termed a
and gama ?é%l?éggsegncfagléésa%cr%ff{c ﬂlﬁg%fmdllgsﬁ% f@%%%%%a%%aﬂnﬁ e | describes
t he resldl t $evek ofarpibodicyengiiast @firar a dithtion bf 1:h0Csat pip omes todted, lvel wede esent

invention, ,n which ARA2 pept.ide was adm nistered. t tero ote
t ransgeni c thc%o%d%cén efl A avgf}cgsr’%%% Cragtsrgsl’ﬁﬁsr%ﬂatﬂ'ls& W ﬁpg%nﬁséa& i _°at position
717. These stiieedertonayaredalsdt e witche spexilfic fibfi] tAinzihg pepeide AB biokidespat hol ogy

and are considered to be an apipal  nodel for Al zheiner's di sease (Ganes,
et al., NaP[ﬂ’%"%‘???ﬁa‘"§2§9°f}t‘°iQg‘ﬁga?m)ﬁ@‘dd’gﬂqélfsr ed in 22 the Exanple, these

mi cebexhi bi t de$@ﬁh];ahly%id\ﬂo&irﬁ(814i9),m 'ugmaﬁrkgqim@y glydogrbeinithddisai ns  begi nni ng
at about 6 nonths .age, . w ue deposition pr essi.ng .over time. In
Fhe oxier PN TBE EA Bt F F T PR ats traiea B i 65 sy

admi ni st er @dril, inclubing fibsiie of ceddbsdl amfloidipiagticsan Abtleiftier £digcasd) Abpatk afichedet ect abl e
anyloid inghelr brains,at 13 nt hs. _of. i .contrast 1o control mce
(al Ene- 1 nfoiouts Spinibisct it Fanrq Wasteated B g BB ke O L 2
anyl oi d busigeificant sargmh Stezsge SAP(1G002)1:3000@ skt didfnpdexelopdetentable sevan nor e

D 00Uk b1 MBS o e ARSI LS
gr eat er20t han 1/ 0@theO@perinhegts, detailedrmifxamglANI, de@ponetrai¢ dlase depghdeneeof theat ed ni ce
exhi bi ted lixgl%ﬁnc}g%p e&Ec?ottA[ﬁEﬁc&%ﬂﬁ%igypgtcd b.ctwech 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 doéages; however, after four

immunizations, serum titers measured five days following the immunization leveled off

25 over the higher doses (1-300 pg) at levels around 1:10000 (FIG. 5).
Additional e:ipériments in support of the present invention are described in

Example I, in which PDAPP model mice were treated with AB42 commcncihg at a time

point (about 11 months of age) after amyloid plagues were already present in their brains.

In these studies, the arﬁmals were immunized with AB42 or saline, and were sacrificed for

30 amyloid burden teStin_g at age 15 or 18 mqnths. As illu;trated in FIG. 7, at 18 months of
age, AB42-ﬁ'eated mi.cc exhibited a signiﬁcantly loWa mean amyloid plaque burden |
(plague burden, 0.01%) than cithcf PBS-treated 18-month old controls (plague burden,
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10 level s of antibodies against A(3 at a dilution of 1:100 at all tines
tested, and were therefore deened to have no significant response relative
to control (Table 3B). These studies denonstrated that injection with the
specific fibril form ng peptide AR provides protection against deposition
of AD anyl oid plaques. Serum Anyloid Protein (SAP), is a circulating plasna
“glycoprotei £7%hat]2 mpnthampeandizamhls (0. 28%93 vdbbx\t@taqmdlnnndmaaswahby

cal cium dependent mann | .0i d ing fibri I s
of cer ebr al ARy FEYY> 5 g(ﬁadfég lqall'r.‘f‘aﬂp Ba FSCARE. cﬁss deme SQ&% H‘?

f or egoi ng eefﬁx&ty ofetint teeatn@ngh etbigpisof thaptbecm\/a)smnnp em:edmgaetcﬂsm@mmquet hese m ce
devel oped q%nl fdeé:ant serumtite 0 SAP 100 VI?ao 00), but did not

t
devel op det "échtfﬁ%pr?%"fseano{pﬁa%ﬁbgceif) leseaesl?l evel Ooped cerebral
pl aque reeur opat hm&amgyg(ol?clhxsaspé’@tofm@uﬁurttoh,ahermcme:ragnmmrsﬂerded &orhed i n Exanpl e
11, denonst end e of .t n o
i nj ections ébﬁ’tl g °s °F8r3 \Xﬁl@ﬁns‘g%\e"éﬁsmg aﬁé n%?]ﬁttﬁ dlse age. In
t hese m ce oflima'EBtSe.ﬂtbtmﬁvchyemh egenaraiamﬁgamcm}mmda cacntghltnmtcles i ncr eased with
t he nunber_ of eﬁgyom ations and with easin after
S

uce € Tesponse thapgsr CIross-r cts wstﬁg'ie%’b powever
four i mmuni28FP et Gl YT eSS REas tPee’ rTve I'OW ng t he
i nuni zat | clompeneel. debled f andZ'i)rom&rexhxhp:leh@fgh@xrﬁbdbs@sd(skn%l@tegn): tbd | evel s
around 10000 (EL G -3 Ad r. ._the present
Mvent i Bh apavaisaingdhoue R bR BERAI B h Sy LA sp AR B 0 P 232
treated w talqcmz@towﬁwéﬂblowg natheartt(smrchymcmcﬁéthlhﬁdmv andfin feptionB2 &t age)
after anyl %t‘ércRieéﬁuﬁﬁs%eé’fﬁJaﬁ abisado 39?&%%%%? ;J%Elﬂbx{}%fvarioﬂs these.

_studles t he ani S Were nnunlze |ne wer e
sacrifi ced fiboi p@0deaeyiponedtshiyrtiies sxemepdary ﬁgnlewmagemigrec#scmedrmws As

iITustrated in G mzcco?&an&&wmqnm%semmveﬂg& wﬁfézdfagﬁ@g%@lmun% gxhi bited a
significantly | ower nean a @ aque burden Eﬁ?&ée burdéen, 0.01% than -

ei t her PBS-diseasgicmadechapadonie ue;de tbiQps Y det mEngticas fed prEgtitipnemy o 12
nont h - unt r §&1§d a30o Ml eftaif he HBU con¥¥3Gifibh &iuaefwkglomdeﬂtslaﬁdﬁeaay&ﬁd by inage
ar

anal ysis, as detailed in Exanple XI|I These, experi nments
© denonst r at @eER &2t BRTETARATTRe Fepronte dirsstpbigrthe ADHERRSPdes PHREOEIE sent | nvent i on
i n reduci ng exi syivagofdxaiple, as BescAieua 2B\, e MapdutiogeeprBed @shng of pl aque

burden in diseased |ndividuals. 5 Accorg%g? to h:.t\%rq%s'f) ct .of the

i nvention, %%ﬁé&tsFaéearg%}Pﬂ’émé‘P@ddFéﬁ% teRRs oY Pdon %@ﬁ"t‘?‘ﬁ‘é‘éﬂ or proteins
whi ch caypriesty bhge MhAdly@scurdia! foRisf Apdepide nti pirticul fy thdinthh $@ase  of
interest. Alternativel such agents are antigenically sinmilar enough to

- such corrpdh%rﬁ@s’t'ﬁﬁ‘ionéﬁ‘b]e“*&ﬁz pivhRfde Thesprymrsss ¢fiibase Bplidesepddelrr eacts with
the fibril r.eQmRa e%eﬂﬁm&&o;m@%% R8I 8% e kfswilth tilaelte bl bri |

pepti des and roterns
Hardy et al,, TINS 20 155 158 (1997)). For example, AB42 has the sequence: .
_ H2N-Asp-Ala-Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Glu-Val-His-His-Gln-Lys-Leu-~
25 Val-Phe—Phc-Ala-Glu-Asp-Val-Gly-Ser—Asn-Lys—Gly—Ala-I]c-I]c-Gly-Lcu-MetQVal;Gly-
Gly-Val-Val-le-Ala-OH. (SEQID NO: 1)
AP41, AB40 and AB39 differ from AP42 by the omission of Ala, Ala-Ile, and Ala- -
Ile-Val respectively from the C-terminal end of the peptide. AP43 differs from AB42 by
the presence of a 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 eomp'oncnt 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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10 conpositions and sequences of which are known in the art or can be
easily determ ned according to nethods known in the art. (See references
cited below and in Section B2 for references that specifically teach

met hods for extraction and/or conpositions of various fibril peptide
conponents; further exenplary fibril conponents are described bel ow. ) Thus,
i n accor dange fréd Hiernlitfas Bf&EGMhhﬁMEﬁﬂsinﬁﬂhas\nheicﬁlaﬁagﬁmnmmrmf an anyl oid
15 di sease is nade, based on cljinical and/or.bio determ nations, the
skilled pr SHEEQERIZE s PreciEeTPryen, S P, t%”%g&@;dffg} @f‘?[éﬂ‘Fliylﬁ? PrPd‘E’Brrpo& tion of
the anyl oi dy@gRRshis and prow de an agent that induces an inmune response
directed to the fibrillar peptides or proteins y of exanple, as
descri bed aboveBYt%"fﬁ’éﬁha'rféﬁ?l?lﬁ ‘%@%ﬁi’fﬂclfé‘@dhqtﬁa”cepééﬁﬁ Fef WKk disrateier * s

di sease or &maenﬁfmme%ﬁbs&e%mﬁbﬁlrsqsxt&r gadcehmn/eﬁ}ofuhlamahmﬁ@,@w tion can
20 be any of the naturally occurring forns . o tide, and particularly

t he human f4sasders, phranic IO%EQSYSKWCWMMCA%@&?“SP‘& Laeoplagms, Lequences of

t hese peptl&%b@@%&b%hﬂbe &caie@tvh@mmepndeoa Icrhﬁwﬁﬂﬁloﬁﬁl%lﬁlfagﬁéntaf@niﬁ{lovm in
the art and are wel known in the ar al., TINS 20,

155- 158 ( 199m)9id Aﬁﬁ?“"é)(é?ﬁﬁsé) EW‘%M%‘%‘@&H%WE%M ude, but are not

H2N- Asp- Al apirfgdd 18 B@mdnark ése&%psu&ﬁsﬁl.h‘na]_ddﬂ arBiritis Maventth ShrdfliSar@ifis, Ly s- Leu- 25
~Val - Phe- Phe- Al a- d u- AsifVaI y- Ser - Asn- Ly% (%3{ Al a- 11 e- l&ﬁ-\&?é Leu- Met - Val
-Ay- G- \aokyigsing ypprdvlifis, peggasis, Sf?@aﬁ’ﬁfmpa y» Bgiten g syndisms BP39 differ
from AP42 baisemesgmtss%ymmﬁé CAbhA’s diNesre | dhevnicanidroBlabinfecliens Wadh as espect i vel y
fromthe Gtermn f e pti A043dffer fr.om AO42 by the
presence ofl °%f°§yhf”gffﬁ‘i(ﬁ r@&?%@Példe‘i"ggusdﬂ‘icéﬁ' Wﬂﬂ% e Wng to a preferred
30 enbodi nmteoﬁ&elttia,emumeﬁﬁld omseaichfsr»equautnangagemebslamslshch a’dedgkidn | nune
response again all or.a ort ion_ of th n f, the disease
of i nteres'%ll ?‘%?m Nﬁf’%m@ HFpTa L gt F‘ﬁ O%emqmgagboa%r%gsultl on is an
agent thait cantiveasandmaaynteaiodymispeci fic to 24 the free N-term nus of Af3.
Such a conpositi on h e C ze the
precursor protei n giﬁﬂﬁPMtﬁere %/n%%eongerl n &ew#%%g%qk?edgs#gwgr oduce

aut oi nmuni tfyom&;NMaymoﬁs df iprecheser peoteinp¢ram ainyloid A 4APISSA).spmphendingat pat i ent s
afflicted wW.(R.di 56286 &e&ﬂ%F&G&E%Z%u@’atH}epdﬁﬁB&%M%&I sl 1 brils,

f or exarrple certain c ronlc inflammtory ~ di sorders, chronic 1ocal or
systenic ni & etsmenly Aldibrilsarmscomppgd AEICFgHA 76196 APPESdhs , Pramise sHed¥EY bed

orum e e W”“‘Qﬁ?“t&?’?“ﬁf ol el ude,
but are notmeth?%“tcédm?‘t?’ ’i“&*ﬁ%‘rﬂ‘r‘é?%?‘? Jd’|’§é§;%’§A@Htg¥°38 ‘?fé"ulr?g?

ogarthrltls '
juvenile chrgpjc arthritis,

By way of further example, 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) generally comprise amyloid deposits in mesenchymal tissues, causing
peripheral and autonomic neuropathy, carpal tunnel syndrome, macroglossia, restrictive
cardiomyopathy, 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, prefcrably against a “neoepitope"” —
30 epitope that is formed as a result of fragmentanon of the parcnt molecule to reduce
possible autoimmune effects.
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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10 ankyl osi ng spondylitis, psoriasis, psoriatic arthropathy, Reiter's
syndrone, Adult Still's disease, Behget's syndronme, Crohn's disease,
chronic mcrobial infections such as |eprosy, tuberculosis,

bronchi ectasi s, decubitus ulcers, chronic pyelonephritis, osteonyelitis,
and Whipple's disease, as well as malignant neoplasns such as Hodgkin's

I'ynphonm,  vetials foms of fanita) mﬁ;&ﬁﬂipﬂ]@ﬁﬁﬁop@ﬁy@téﬂ:her&ﬂﬂ@:f&ﬂ%sﬂﬁ@%ﬁﬂhﬁt? tract,
basal cell 15 c [Ci | euke tide refers to one
or nore of 8 %%@B@rﬁg%ﬁ%@% é‘ﬁ’ﬁtﬁﬁgm e b é&"’q‘f" offfthe N-terninus
of precur smmmm&ihymmmwioﬁndmﬁe( Amﬁ%hyommméﬂgmﬁ@seds@sl gue 1582
.or. 3 of the PESCUL SO t n et n residues

| and 84: cé ﬁ ishabls b e Pas “'Eé’ﬁ%t‘)‘ggrc}’aﬁ’f’ﬁ’ s Rl cemogrgpng OTiEI8 SSA,

Preci se5st ntumppreemca ﬂzaaﬂhekap@npasmﬁosmﬁts mf12ls0 ®e OGrhRdsed dtagentsaid appropri ate

hesi.zed di to thod wel | own in the art .
P e ok LSS A AR5 0l o LS Rl TAU SR Sl gy vy
of further mmmdrefonﬁmfgﬂrmmcuﬂrdgw&mybém‘mmtb@rd\hdca_rglaidﬂﬂiy ukghgi on whi ch
contain al Rart of .the variable (V,) domain of inmmunoglobulin |ight.
chai ns (kapﬁgm%rmcggxfg )da chain) generally conprise anyloid deposits in
mesenchymal ti s&apes]- caxmmng\gn)padldmmrsaﬂre famst mtpt::@mmhﬁnglg&im@rﬁx&ihbﬁﬁ car Eal f
tunnel ,gyn cra trlct e r di.omyopat arthropathy o
| arge j gl n &T%blem? apag% &r a%ullé‘% T & o%é" fS 9\&‘?"%&“’6’%&? “Yyscrasi as.
Conposi ti omthoérlnhtrel nieprepathy czmcrwi fajlmpr st@rdityg tp thendeses uammdimune response
agai nst a r ef ab agai ns neoepi t ope" -
an 30 epi t%gébéﬁgcggpogggﬁn%%gg%e g Pe br reo ?raargﬁsenf“éi?% o'}l t he parent
mol ecul e -dﬁemwééu@eorpusgumﬂeaaut0|nnune ef fects. Various hereditary
-amyl ol d di $eas Qe Gufli Ao TSR AbhG:s 1llGsd LR Howg s g.gﬁém l. the present
|nvent|on Such di seases are described in Section or exanpl e,
25 var ildusthe &sus oflgputstions M%@W@@%tw@mw&ﬂwémsmmﬁ esult of at
or oduced by tpe T gdpAlTinfisel pAREHFbAR pebt® cach - SLOUFL 70 Ehange.
Whi | e manyPfide lﬁélse@p%wmmmmtomgftm mesagtseven@mes dessuliedgbavsamcbl e on t he
basis of t lifldidedeg| ar pat hol ogi es and/ or denographic origins, 5 it is
appreci ated t hat theraPeutlc conpositions may_ al so _be conposed of agents
that induce a apiens o featingditeAtary faspecfamylpidnsis, dispyedaboreTR. such as
a m Xt aoe - kludd Wenp6ditiodd kit produd® ithur® tdsPonskdUghinsligBGol ABikRefl TR, t-0 provide

C sitio
a general | X‘eag'xsmenft gfl here%{t]a.er)r' & s?eglgé amy mgg%?s mutantr]ysozymc protein (Alys), for

treatment of a hereditary neuropathy, mutant alpha chain of fibrinogen (AfibA) for a non-
neuropathic form of amyloidosis manifest as renal disease, mutant' cystatin C (Acys) for '
treatment of a form of hereditary cerebral angiopathy reported in Iceland. In addition,

25  certain hereditary forms of prion disease (e.g., Creutzfeldt-Jacob disease (CID),
Gerstmann-Striussler-Scheinker syndrome (GSS), and fatal familial insomnia (FFD)) 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 plagues, in
accordance with the present invention. _

30 ' . As discussed above, amyloid deposition, either systemic or focal, is also .
associated with aging. It is a further aspect of the present invention that such deposition
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
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AapoAl - cont ai ni ng anyl oid deposits are found in persons having point _
mutations 10 in the nol ecul e apolipoprotein Al. Patients with this form of
di sease generally present wth peripheral neuropathy or renal failure.
According to the present invention, therapeutic conmpositions are nmade up
one or nore of the various fornms of AapoAl described herein or known in
“the art. CerABiRddrixed frombwilfl oyped TBfareMrenheitlydsund indheaa aisme ofthe widrly. as Down' s
syndronme, arg .15 the.r |t .of nutati.ons in beta amyl.pi Cur.so,

protein, . resut {l?r?ﬁgcﬁnﬁncfz%g§ Adils ey S 8@@?2%%&%@???%%8%%%% mai nly
of P-anyl oi dAfpiephdirdeaifsARp. pepilte ref@em)f as AetaidHeiefiemaybet ietantpe litsiich
conpositions qf .the present invention is described above and exenplified
herein. O héPdiyiga, Pafmipalobulip s feeguenhepmipopet Pt SorRPrd BpaseRdt Bty | oi dosi s,

di scussed abgseie, anddOtheREdrISRNEQ ¥RRIKatel BEH il RESrdRIOFUE Belpfaspe responses

- against gelsolin fragnents for treatnent of hereditary systemc :

anyl oi dosi s "%B¥%nt | ysozyne protein (Alys), for treatnent of a hereditary

neur opat hy, mut apy way Biartkdd @kdnp®, biltinbY lirfiesieR et Ard Murhid ofadd@Bral NEUT Opat hi c
~form of anyl oi dosi,s mani fest .as. renal disease, mutant cystatin (Acys) for

treatnent ofMORFERENCiorRAmiRid disspscthbit atsreandidatsiferRptmentaginds alths n | cel and.

-1 n addi ti onpredént GREARRN d;ﬁﬁ&gggb@wﬁmfapﬁxames BIrhrRbhI S LS fafledts -
Creut zf el dt -Jacob di sease (CID), Gerstmann-Strsussl|er-Schei nker syndromne
(GSS), afd Fereiyinsfongitergiemodialyfimprperitonta) flialysie Suchapteatsaraydefearyd by nut ant

_isoform of Wc&@l@ntmi@ittﬁérgbcut% Jgig‘lpos-fth:iﬁ dirdcRigd g ﬁﬂ:ﬂ)g%ufﬁ?&‘gm-b@ lgrctfé@iﬁpem ic

conpositions for treatnment and prevention of deposition of PrP pllaques, in
accordance WRRHNQSRRIC pRiwpesihereahyn preprgpnce 3th fhe paisemt iyselibnabove, anyl oi d

deposi tion, eithgsmMstRmiity RinofsAtdlalso bontBh 88moAe 8RRt LBHoitplfuedTi Ng. 1T 1S
a further aspect of the g{}esent invention that such deposition can be
W,

prevented offtPEALPNIS) VAithriTissteEtly Sipractrristise dhsinapicular endpsring omrss
COMposi t1i50NS fledtddN Thad SubgfikHls ﬂgﬂ:&ﬁad@ﬁ 8f {dd hoRsohe dush falitdnih such

agi ng., Thus, plaques, co ed of, 26 ATTR derived fromw |d type TTR are
frequent |y Cieril Fapiage O the yaidyfislgt REylofdpofipgptide eryrming inynost ey t aj n

el derly i ndipxtiedtsatit Typy Tdewets) and syiMrhenFdtit eptid®(itdldtalatd D em)loidegysi t s of
A(3 in their. brai.ns: .AP peptide. trea nt,.as. detailed. herein my be :
varranted i iroREeRionf ﬁltﬁ?c\tﬁaégg‘i‘y oid 6?25‘%%%‘&?%‘&3%“@’ 3®Bquent conponent
of corpora atmylosdeeesiscire 4lecobtepppdRd by the paescht ingerttiner Birekenme,f urt her candi date -

SO o CPAGE 83 S0 QYA B Rl Xl e
which forms such plaques (Westermark, et al. 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 foregoing discussion has focused on amyloid fibril components ihat may be
" 25  used as therapeutic agents in treating or preventing various forms of amyloid disease.
The therapeutic agent 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 profcct_i'vc
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, 35-40 and 35-42. Fragments

lacking at least one, and sometimes at least 5 or 10 C-terminal amino acid presentin a
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non-hereditary fornms anyl oid di sease that are candi dates for treatnent

met hods of the present invention. (32 mcroglobulin fibrillar plaques
commonly develop in patients 10 receiving |long term henodi al ysis or
peritoneal dialysis. Such patients may be treated by treatnment with

t herapeutic conpositions directed to 132 microglobulin or, nore preferably,
i munogeni cnafprifyopestithmeodt the fibrd coopaariee ustd in sethempthedse fivr | nvent i on.

Hor none- secreting tunor so contai n. harnones der i, anyl.oi.d pl agues,
the Compos: PR e HitTRe=de Sumts 7 Rl lof G FRPRL RIS ADGGAS LT e:
- endocri ne 0Ofigeds andifo a&ldsdotrattle NYbritnad erchof ABD Frabmemafrorh eheNrcbemingl half

pol ypepti de hornones such as cal ¢citonin (nmedul ] ary carcino f the

Dbyt o ) |+ 8l MBS BEP RS BRI el TG 6 SROREDt s with Type

IClo di abeg eS)arigﬁ.El.dAﬁdwg's@lpidaay Fﬂﬁ_‘dﬂ(‘j @%dl Batiepm bd\?ﬁnﬁ% §?J|Lia§s&ﬁoﬁdria&ﬂw anyl oi dosi s) .
npositions direcfed at a o] eposi t s, wni orm,in the .aortic I-.ntima

in at herosB‘lséPB%Pée"g’ry C%C%ﬁfﬁﬁF‘}f%ﬁ“W' ?‘ﬁﬂ"%ﬁr@g%ﬂﬁ' °1r'}ﬁl?}bﬂllﬁaﬁn. For

exanpl e, 20800 sBRekce i@nti] withlRae4dl ipbRides. B9mamhdléysalkb thedé ednaiurdl  f r agnent

of . Apol i poprotein A j.ch. for sych plaques (Westernmark, et al. Am J.
a1 Parmageds orpodggationt tY att s el BHEE of ML sent

i nvention i fgihslg8dsi A8 ROGIOPsEERled RRRGANHES N-Aiky e@tnadciliq IsHe ki 4f r agnent, as
well as the fragnment itself. The foregoi ng discussion has focused on

anyl oi d19i bPXdF°%ﬁbQ?n‘éﬁ%f§°xb'&l&Emﬁ‘éyY'Hé‘gN‘2’5mﬁf@é5’5‘% Tirasehhetieg - agent s in
treating orpREmbeRhE MackiseRns NiemiBmahioAnY, 3 thdhyihisRia2es-hydlig1ykRer apeutic
agent can al so be an active fragnment or anal og of a naturally occurring or
mut ant fi br IN-pedyR@Esr protein that contains an epitope that induces a

simlar protecticferal®), pdrtlit a&ﬁéatih&eimmﬁpﬂ%&%%%agﬂerﬁﬁm%ﬁ& sation to a
human. | munogenic fragnents typically have a sequence of at 1least 3, 5,

: ts 1y .
6, 10 or 209%iBRLY ipaaLans Y this PRect PF GRinYention At hg SerensE T CReS- Exenpl-ary A(3
pept i de 1§ MuRQeYRPivEh the AGHRNY Scchiink 8! BRbomnl afd/drpfophythetilr 3-7, 1-3,1-4,
1-12,13-28,17-28,1-28, 25-35, 35-40 an 5-42. Fr a]%rre}gﬂs | acki ng at | east
one, and sofEEPHESCRFacy BuEnsEsnisAnig! ROty ARG IFRY: B TPFRIEX in a 27
natural | y ogflégs niobd REdTR tikapkit chinpésitons ofthogtessht inveatiots tidhditn sonme net-hods.
For .exanmple, a fr nt, | acki ng 5.am no_acids fromthe C-termnal end of
APA3 1 nol ugBEmPRiectY ey anne o] Sty ds Y PLyRER R TR U B,
Fragnent s f eommpohdind\padraetdrnakashrad for tiefamiRidfiteil porefosented i n sone net hods.
Anal ogs.,incl ude @l el j. S I i.n , | . typically
differ Far)om nat l??l%ﬂ ‘f?h%(s:’&ﬁ?%’ig?pﬁil Eéaglg%?sdagﬁg%g{i@#@%fégg ?itg'l'sson's, of ten
by virtue ofanbesediesiad byeolidiintd peptidesimghesifonicogmbinaphéxpesssign, aschidisigt - at | east -

80 or 90% sequga;gfmmsa;uemmmwwm BER kiR Srom 130 @ERYS 2l so

i ncl ude unnatu ) )
Exemplary fibril compositions, 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 herein.
Additionally, other compositions, methods of extracting and determining sequences are
known in the art available to persons desiring to make and use such compositions.
Automatic peptide synthesizers may be used to make such compositions and are
commercially available from numerous manufacturers, such as Applied Biosystems

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

insect cells or mzimmalian cells; alternatively, proteins can be produced using cell free in
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am no acids or nodifications of Nor Ctermnal am no acids. Exanples of
unnatural amno acids are a, a-disubstituted am no acids, Nalkyl am no
acids, lactic acid, 4 10 hydroxyproline, y-carboxyglutamate,
y-N, N, N-trinmethyllysine, y-Nacetyllysine, 0- phosphoserine,
- N-acetyl serine, N-fornylnethionine, 3-nethyllusti dine, 5-hydroxylysine,
- N- et hyl ar»@irmirmlati&syenemls lquwnpetlsaﬂsPsakédukedoriretomfbmaﬂrckpmdsioh agppreci ate

t hat fragmaant §1nablo ) ald%soleglr) ec zggmggﬁab\%r%} I(Ereé}rig‘tu ect of the

i nvention can“l% QL EEREE F By Mor6%e El y
occurring fNHedkd cIo8po ks papml/emdpromqnﬂm;draﬂta aryaﬂn’olc dohmea;wyiﬁoc efficacy in

t ransgeni c anl els rlbed h fr s _or anal ogs may
e wsad | 1 FENBETE S 8hAR ETRABHS SIS RSO3 SBRUAE “TAFRARERHS i f their. |
I MTuNor eActHeptidey ComgarNIindREutipetd, Califbintnand CAifdroid @optide RasthréRIIgIt to or
greater th%ﬁ?quw correspondi ng paranmeters neasured for the anyloid fibri

conmponent s beptldes proteins, or fragnents, anal ogs and ot her
-anyl oi dogeni ¢ papéragtatc agents mag alsy b oapbeadf lyigs pblypepibadiat relptd, e synt hesi s

O e e e

conposi ti Orfer exuBipROAB pofftideXin RGkdser adintatd AFH ;br&em&ﬁqu@ﬂ&ﬁ&h@éoffm&}r il
peptide or protein conponents are provided by y of the references cited
in 25 cbhj dheiCor0frasmentibat healnsat e Notgenipys °cfl“?‘@ %ﬁé@i“f‘i‘? ¢ thepdofconponent s

provi ded hegre, rsuchmwebh&@aidaé,scre&nla@rorsggmﬁdzmbpmsm duat bmdsy@f extracting
and determ ni nﬁ éfguences are known int art avalﬁ)abl e to persons
@O

desiring t HasfsEeri8ethelave s SiPtreptifls; analeg ATHYS FReEspHor 88ersynt hesi zer s

nmay be usedgof cﬂﬁk@ansdéchhmﬁm&ﬁhﬁésgﬁﬁecﬁ@ﬂnﬁreeasWl@%@tlhééo?-ﬂla' | abl e from
nunmer ous manufacturers, such as Applied Biosystens 30 erkin El nmer; Foster

Gty, Califdiesialgd fommqThrapeuisarads mayralssinshudeimiftinasrmetfaguomeipt | des  are

known i 15 th@nﬁﬁsgmﬁeg@mrraa@&ga&xw&ﬁ&tpfateﬁﬁrhnb/@r ialmBRhed dbdve, Bdgh as E.
coli, yeast, sec &s or

be. pr oducedieadila Lt GETORTEE A RPTO e RO FRHE bun | 1 t he.
art. Proceguiq@sadioity.r econbi nant expression are described by Sanbrook et
B T s e ] BN T
exanple, s cpmaaexftafb’psa \Glfus 6( Bbapeﬁi asctﬁrtafm mumnbgﬂnice:ofnpanﬁnaau pplucleicaciduch -as
AT S e SRR b SR SR L O L 0L
conposed ofor batgier Op@cbxylp}e.phq wmhelsicabid is ingoeporade] inSgh a guaeThagthet he acti ve
peptide fiRril fd-39TERde ¥ exBlRbOL 2 bQUET Hbteint bl REBE profiH Wit AC1 dS.
outer surf;'icc protein of a virus or a transmembrane protein of a bacteria so that the
peptide is displayed. Viruses or bacteria uscd in such methods should be nonpathogenic
25  orattenuated. Suitable viruses include adenovirus, HSV, Venezuelan equine encephalitis
virus and other alpha viruses, vesicular stomatitis virus, and other rhabdo vinises,
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 significant amino
30  acid sequence similarity with AB but nevertheless serve as mimetics of A and induce a
similar immune response. For example, any peptides and proteins forming p-pleated

sheets can be screened for suitability. Anti-idiotypic antibodies against monoclonal
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For exanpl e, AD peptide can be present as intact APP protein or a segnent.
t hereof, such 10 as the C 100 fragnent that begins at the N-term nus of AD
and continues to the end of APP. Such pol ypeptides can be screened for
prophylactic or therapeutic efficacy in aninmal nodels as described bel ow.
- The A(3 peptide, analog, active fragnent or other polypeptide can be

adm ni st er gghiyoBie &ALt A6 dehic PepriddsSe @15@H¥L$H.ds&ﬁ d-ge) or in

di ssociated form Therapeutic agents may al so include nultiners of
nononeri ¢ Witodumiseje tic@ntigye ardgeneraic on fruyartegssporse tait fskekssgtist ei ns, and/ or,
as nmention : L LRI AILO t in order to
provi de a gv?rgg’%goﬁ%@"g ﬁ??@%@ﬁg?@%%%&bgﬁ 5@?@5991 f\glgi further
vari ati on, Agents stharttog el reptpdep shiodkl indwe in iasnmofenagagpntse afairiDynepan be

presented by a .virus or, a bacteria as part of. [ no jC composition. A
nucl ei cgac re%&egﬁ%%dﬁ‘ég‘?@ﬂg °?ﬁ#3ﬁt5§é VEt(ep%’plt'Fdd]é';i’ 2’91' ar?gg%'or ated into a
genone or Ppifesabie surh apdiss indutel Sn inBiunbgedicatdpanse Gt isQpalficylly dikReedtsc! ei ¢ aci d
i s incorporat in such a manner that the i munogepic peptide is expressed
as ‘a secr ef”é%‘% e85t BEEHY Wikou b‘i“l?s‘%”ﬁﬁ"%’l"d‘f’@f??gwﬂf Og"hﬂ' outer surface protein

gf aI virgs S[r Mﬂﬁﬂﬁﬁﬂgﬂ&rﬂﬂﬁaﬁﬂéﬁ@m@r&fnp@t;}rﬁ:ﬂ@irﬁd]dé@c%ﬁeén?cgfogt he, pepL ide is
I SpI ayed. | ruses, or. bacteria used I n suc et hods shou e nonpat hogeni c
25 or attef‘fﬂté{“ga' Cgﬁ’ili’t“érﬁf‘%ﬁ\?faf‘ﬁ?ég%teHE?FEFG%-%&'@H%WF%PWdWezueI an

equi ne 1encepitlsirithesized/inadp-dpdiep tRROn.a$yh dotipdudStiScludeesiypeptidés, sStomat i ti s
virus, and, ot her rhabdo viryse vacclnia and fow X.. Sui tapl e bacteria
i ncl ude SaP?cw% ot gt ’ﬁﬁpgﬁfa&g'la?%%s’ SR 84’?‘%3 h‘ﬁﬁmnﬁsrﬁfﬁﬁ%ga@ﬂ‘i"ﬁs ide to HBsAg
of HBV is mambticdstnpbingds,duteioajdlie contpuandy) Benizddiazagifdif digamédx NI ncl ude pepti des
and ot her ¢ ounds .that ,do not necessarily.have significant amino 30
e o soquen B ad Kl e iR PR R i B B SR b et o ot A(3
and i nducecemposndyichrape donsmurted bethp enreded sirathetexihmpike(ESa)wmethapdesaibed and '
pr ot ei ford (B ”fsg t reened. f or itability. -
Anti-i 3I§Ot )%pl ant%l??é?%éggga ng"([?’ ﬁn%%%@?@ﬁaﬁ&%géﬁﬁivﬁréﬂé@to AR or ot her
any| oi doge?¥/@805bPhamtasopsanWil 2563553 and SdripSLIWR %0642 (dachafivhish@di es mimic t he

antigen ang,. ‘e I NS shiOLitchn I | mmunol ogy
(Roi { o, g v Bk B o R, B Otk SRR g o1 ) . T8

Agent s ot helast figiayaretrapt Sefess sROUNGWORHIERB0an i runogeni ¢ response agai nst
one or 5 nore QfonftitophEfbedicehdRENEH pous 2 iBitihllySdcRena eitdbity - . 1- 10;
1-7, 1- 8‘, and 3-7). . Preferably, such agents. induce_an_i nmunogeni c response
“that i $%spBeidrimehds seactstp tigd o gpdogies pHERRhosYEHET ) MRS bei ng
directed tgeatibRk ABRYHBE atnyRfidopbhic FpRERMuN R AR FofdxaRfR!ih@gs or ot her
conpounds can al so be screened for ' o
screens can be performed with any polyclonal sera or monoclonal antibody to A or any '
other amyloidogenic peptide of interest. Compounds identified by such screens are tl'l_e'n'
further analyzed for capacity to induce antibodies or reactive lymphocytes to Ap or other
25  amyloidogenic peptide. For example, multiple dilutions of sera can be tested on
microtiter plates that have been precoated with fibril peptide, and a standard ELISA can
be performed to test for reactive antibodies to AB. Compounds 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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suitability. Conbinatorial |ibraries can be produced.for many types of
conpounds that 10 can be synthesized in a step-by-step fashion. Such
conpounds i ncl ude pol ypeptides, beta-turn mnetics, polysaccharides,
phosphol i pi ds, hornones, prostaglandins, steroids, aromatic conpounds,

het er ocycl i ¢ conpounds, benzodi azepi nes, oligoneric N substituted glycines
~and ol i goca®hamaBresS292@sym; Smnilﬂi:zrﬁermtietaaﬂ Probietli 8sadoSei tUSA 94 03883unds can be

construct ed e ( escrlbed 15 in
A Ty, 0 He7 W3EREBEREA I NGB8 b B 1R Dy Tt DR OB BB

94/ 08051, Pdfharbﬁﬁibdpﬁlo&x,crMnﬂﬂla@%&&cmﬁagﬁnbmppm&\ﬂ&l%/dﬂﬁﬁ%bﬁ@ﬁh of which
i's incorporat, d,b ref erence fo al.l purposes). Peptide libraries can also
be generat eEFPB%S ‘Aoqrgf'ﬂmé ods. See, e.g., Devlin, WD 91/18980.
Combi natgorial | |bbr ar og}grplg@cqjohﬂanﬁgrrpounds are initially screened for
suitability 20 _by determ ning thelr capacity to bind to antibodies or

| ynphocyt es (B &S #9preciatafyihat fnpunologiralrespopses Birecikr abpthremuloidpladrsi dogeni ¢

pepti des SugdmpdenfthiRalsd By efRUMERA Freventind, ke@d:dnn§6ﬁ@@.ﬁ:ﬁ1g(b&ﬂu aiches med with
any pol ycl onal ﬁéera or ponocl onal antibody to AR or

er
any! oi dogenfY9HiE AisFaIEs- oYuch RITRRoBERs m%‘?ﬁ&‘ﬂﬂr&?mﬁpﬂ‘é"fﬁsl“fg@ﬂs Bvs?ﬁ’éﬁdscr eens are
then furtheith stad ekl fopmnatbapRtt bMqled, withdhe eavadd tHabastipeenfithat aact ive

| ynphocyjes .to.AR t he 5 anyl.oi dogeni c eptl de. For exanple, multiple
ol Tt ot ol Gandbl e RSt e AP brree e (P BUORIARO AT been

pr ecoat ed V\gdn&alﬂylbfslshnqb&pbndeasmﬂdpeamsﬁafga@ard ELI SA can be perforned to
test for reactléeﬁx gbodh‘tﬁ (:,{?Q;Pound Bﬁn be tesI d for
prophyl actic and 't HEFEpel °ré1fsf?v€9' r?"isf'ﬁr\%vé'éthqn 3 AF R hat ‘é:(il sposed to
an anyl oi degsimuae ds;ﬁaaase;peaﬁicqlaam:rdob@&mﬁ atengeflkia mjpdting or ﬁu&htuig’ll mal s
~include, for exarrR? 30, m.ce bear a 717 tion of APP described by
Ganes et al® progms' a amay%f m%aéc earslsﬁ mnpr ?Eaf%gr v nsﬁvcralfxefnlpgw of APP
such as lﬁesumyldoédlamc ApCoted oplesules. Iaducuori_dgaﬁpﬁrmm;eét%onsaaghmdswof et al.,

oa, ‘13287 195871880 eyl LRty Sl MmunoBlfmciie cBfiionty, 150 %0
USA 94, 1328finst1igoipil (orammints derribhbatioveer aghinst anwefitbaptiey now@gil 945 (1997)) .

The sane scfegenj AnRRAOREH bedBllow) Sroviedaiad bie bntdBh Ak Iddmagent s such as
fragments of AR _anal ogs of AP and | onger peptides including A(3,

descri bed al&s™ IBaqsordacraé?thﬁrcéﬁﬁ@twﬁ%ﬁerﬁ%o fprmipg Paipfithegreseid t hat

i mrunol ogi CalentiebROPHEEISe HirhBEA86h BimetsRteddkhdhiplhqit &iiBnentOIPONENt S can.
al so be eff%étj ve in preventing, retarding or reducing plaque deposition in

anyloid dis heggi®h conmponents may be-minor conponents of fibrils or
associ ated By way of example, synuclein is a protein that is structurally similarto

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

. 25 Recently, it has been shown that a and p synuclein are involved in nucleation of amyloid
deposits in certain amyloid diseases, particularly Alzheimer’s disease. (Clayton, D.F., er
al., TINS 21(6): 249-255, 1998). More specifically, a fragment of the NAC domain of a
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 thaf remains insoluble

30  afler solubilization with sodium dodecyl sulfate (SDS). (George, J.M,, et al. Neurosci.

News 1: 12-17, 1995). " Further, both the full length o synuclein and the NAC fragment
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- with fibrils or fibril formation in the plaques, with the caveat that
conponents that are 10 ubi quitous throughout the body, or relatively
non-specific to the amyloid deposit, are generally |less suitable for use
as therapeutic targets. It is therefore a further discovery of the present
invention that agents that induce an immune response to specific plaque
“conponent s @momaeébﬂlenremomdeaaqcnlgratﬁrthqﬁgmmonwgﬁi apy togft regddeantoof  anyl oi d

di seases i ound on several exenplary 15 anyl oid
pl aque- asso%lll bﬁg% ecu '%( @%&Rt%% of an i mmune response agai nst any of
t hese nol ecul es Acwtmné compcvmntsmtzmatedwﬁnamwlmh plaqwas irsdidn Ren-pepiideapeut i C
conposi ti ons ain ai nst any
of the ot hef™™ on %Irof fc grlecanaggg%ﬁegﬂ{émg @?éog&g %@ﬁg}\%a?{)r gl des an
addi ti ongl Edphmnﬁﬁytbptotboglywt thandre preegi meﬂrﬁ-commmmrydiadmleqw ¢th the pr esent
invention. q for resent 20, invention a assive,

i muni zat i oﬁzg‘aﬁ‘f:rn%‘ﬁ]%“%éggﬁé’gné@%?ﬁ gt%u&mzl&%%ﬁéﬂ By ngﬂ‘i‘ef bed
herein. By agdtidddd vathalipe®s. Hfiohpbinds Fava de’th&lnﬂtotehEﬁncd Ap Sbdluct ural |y
simlar to oojlpo ot ei ns but f ound | N ona articularly
Tt he vi ci by ont ek Hikareien e Ao o T PR R e ce f or s

of the protgbfin td RERAedn bitdidf & AB.SNAHEnEI glycoddmiRbR s é{;ccxﬁ&a]lﬁas been shown
that a and R synucl ein _are .involved in nucl eati on of anyl oi d ‘gpom ts in

cert ai nl&mydegmaansudagcbendrejtin-fsilfate ppd perjosandionysyliate, areégxa@eny f@rdi® on, D.F.
et al., Tl zm%l&&bﬁ);ues 8%355&wpc19ﬁﬂia,veMBJ&esﬂmmfm erdtlahag fibdll hfngieR Nt of the

NAC donmain of a clein (residyes 61-95 i.sqQlated from
anyl oi d pl agere@n F%faﬁla?ﬂiﬁfgﬁ&p?*’e‘ﬁ'at ancgrgent 5&@1}3%8 @ﬁ‘?‘éﬁ? conpri ses
about 10% othe iR cRésaEHIE:-sulfated. rlﬁmfamagcrdcnmipuhloedmteﬂfagﬁﬁstfheklumddl zat ion with

sodi um dode sul fate. 1:

12-17, 1995&“%‘(@%%%‘““%?? ﬁg“f H‘éﬁe“\c}rﬁqg‘f "é’ﬁ‘aEA %g‘éwé‘%‘ﬂ%%‘% %”Ef"P'ﬁ

fragmanus 3tbrrh resdatifondl 2mbodimem of mppfetmdmvmnan,ceehelaaa muhhgoeaggmégml on of
anyl oid pe oid in vitr ra).

Add| ti onal %ﬂme geﬂr{?c}smé%nsogg‘uwm &ccu{ﬂfmés weﬁlfs apamﬁll—'%tté(:)]ﬁlgépﬁuﬁég&n 85@1%% pept i de

conponent s.coﬁmwsadphelpcuﬁmmmﬁanuxllpwéme@ccawﬂymrt\mnbrgi thegsanm nogl ycans

are large 5 heparin sulfate prot eogl ycans that are present in :

An-contai ning anyl oid pl aques of Al zheiner's disease and other CNS and

systeni ¢ anyl oi doesAsimtsdningingasivy nmupy Brjeedse associ ated with di abetes.

These cegpounds hanﬁrapaﬁeagéagmtht:%emmrmuﬁﬁdmmmem efgBich@n. Both the
core protein and glycosam nogl é an chains of perlecan have heen shown to

partici pat ea‘ﬁhhwb?sn‘@flf‘ﬁ@“tftﬁaw bupdgiibriRsRdes oy BT SATPRIGRy ebATY 10 peci i cal |y,

plaques. Such antibodies can be monoclonal or polyclonal, and have binding specificities

that are consonant with the type of amyloid disease to be targeted. Therapeutic
compositions and treatment regimens may include a arlltib.odies directed to a single

.. 25  binding domain or epitope on a particular fibril or non-fibril component of 2 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%2 month old PDAPP mice were givcn intraperitoneal (i.p.) injections of
30 polyclonal anti-AB42 or monocional anti;AB antibodies prepared against specific epitopes

of AP peptide, or saline, as detailed in Example X1 herein. In these experiments,

circulating antibody concentrations were monitored, and booster injections were given as
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10 dermatan sul fate, chondroitin-4-sulfate, and pentosan polysulfate, are
comonly found in anyloid plaques of various types and have al so been
shown to enhance fibril formation. Dextransulfate also has this property.
Thi s enhancenent is significantly reduced when the nolecules are

- de-sul fated. I nmunogenic therapeutics directed against the sulfated forns
" of gl ycosamesdglty oaimsain i sichlatagantibérdy copestrdtion ofgryatersizam InO§0 yimns

t hensel ves, 15 form an..addi.tional. odi.ment of th resent .i.nuention,
L ther ae” drenr bl BiR aRien 3 Phick FRAHIRT bagtpads cheBhciREnh 4B O8O
as wel | . as apdy wfie bisskrred, BenppelioicontOAPOS tdried tEppocaniuaiand cegcbsllveh nol ecul es,

is wthin the skill of the ordinary practitjoner in e art.. 2. Agents
" I nduci ng Pagrglflﬁg‘qnﬁﬁﬁﬁé&?—gg’ét%ﬁggl%m &t ‘E)“}Sh?l}sc‘:” eéeg%‘mtb@e%‘fl TRV ent i on
al so i ncj udeith polpuleal mabeiids 3y theseatudes. anti bodi es, that specifically bind
to fibril peptide r other conmponpents of anylaid .plaques, Such antibodies
can be nonocl ongﬁ1 R‘B‘E“ﬁéﬁ’%&‘&%ﬁ&%c@wﬂ ”h%%%‘i%‘ﬂ‘&ngg“e&gf"g‘éi“ﬁ%&w’t hat are
consonant vdstdy (Exuenple/XIEV) ofas astit hotes clthriigas en imibbdy dgaingatfagmenthfr apeut i ¢
conpositions and trea nt. r.edi mens i ncl ude .a anti bodi.es directed to a
single 25 bﬁyﬁb‘ilﬂ‘b”&ﬂ&%@gﬁ“fﬂ‘{f@gﬁaﬂggng%"éefb%m gouqcaafla’fniy"l* {9 non-fi bri |
conponent Odssaziapd peptein. A antivagy toNACIees cntdtabdittles belintdotesgnglo t wo or nore
epi topes, on_the.sane ¢ onent. or nt i.bodi directed it i topes on
mul ti pl Oco‘f?Bg”r?én aényé%&)ﬂguélc?o?“gqrﬁgog orcelgxg?}%’fstes?mfnn aé%gee“r"??rgﬁ tr‘s)f')carri ed out
in support . Bibsdghen ploemulg slilqm_éra_tr_rhadn_d red88tjonfirothd OAbaremdt $izewlt dlaf_E!@AP_P mce were
gi ven int raiB%{;Ju%%PP&iaﬁ%%%c%v?ryb&t?&tﬁbé’d"s of 30 polyclonal anti-Afi42 or

anti-A1 an p

nonocl onal odi'es prepar dd agai nst specific epitopes of Ap
peptide, or sali neFromgheietati litdelappareExbarpingloidipldque adasspaiatedwitie experi nent s,

Ci rcul at | ng AL LAt EANGLLEALD RAPGNRLE Ol plimidfila BoOST er i nj ecti ons

were given a to maintain a circulating antibody concentration of
gr eat er 11 haadminiga66n efiimfnune egeetsidireatedtagaing pritopés of Adrrepigderer againaktheh t he

ant i body. j I o) . . ryed, conpared
to contr oﬁf‘@%’éﬂigg%ﬁl&gﬁ%ﬁcﬁc J‘%Ls_wgﬁodr %%%%210W$&ug%3‘?n¥§egi ons of

ant i body- t rfughes gnderstasd thet yivisistvanesyefcantibndiss oy be wsghinsueleepmippsitinge treated 5

wi th “pol ycl grahdigdthilealissRidci) BeSe, __ggideffsm dinf Wit ehin@XpPRtdTENt s carried
out in support of the invention, atgr.e ictive ex vivo assay (Exanple. )W)
was . used t cdissegjatedfomn presgitable farise i theiovsption as g antpodiestgatdind of . synucl ei n

referregh t oa8adMN 10 YNNG REDN fIAANiRER Bind AR W tht SpdPGarll riaY ORiefl Pl aque-

associated protein, An_antibody to NAC was contacted with a brain tissue
sanpl e 10 cHittbis wiibeglicthindse bth peegreatsd apfristedatertiora: Serreskch aphgdie serum was

used as a CQRY tQlnaturally occurring short form of AP (i.e., AB39, 40 or 41) without binding to a
naturally occurring long form of AP (i.e., AB42 and AB43). Some antibodies bindtoa -
long form without binding to a short form. Some antibodies bind to AP witﬁout binding

- 25  to full-length amyloid precursor protein. Some antibodies bind to Af with a binding
| affinity greater than or eqﬁal to about 10%, 107, 10%, 10%, or 10" M.

| Polyclonal sera fypically 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 nonconformational epitope. Soine monoclonal
30  antibodies bind to an epitope within residues 1-28 of AP (with the first N terminal residue

| of natmal AP desighated 1). Other monoclonal antibodies bind t§ an epitope with
residues 1-10 of ApB. There are also monoclonal antibpdics that bind to an epitope with
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Subsequent nonitoring showed a nmarked reduction in the ‘nunber and size of
pl aques indicative of clearing activity of the antibody. Fromt hese dat a,
it is apparent that anyloid plaque |oad associated w th Al zheiner's

di sease and other anyloid diseases can be greatly dimnished by 15

adm ni stration of immune reagents directed agai nst epitopes of AP peptide

or agai nst r&hﬁxes NAGof ﬁ.ﬁ‘g@.ﬁl@rt moclﬁﬁm%\tl g!h@s bi%@%ﬁ e@[o%e Gith &gtdhééq 350 reduce

anyl oi d plaque [oad. It urt erstoo variety of
ant i bodi es of &f. Bemgwdoqlcmalsambpdmslbpﬂsun@nspe withixt ariuooiacaads 1tH4t10piord

speci ficall r { f 0 R wi.thout bindin t he

"di ssoci at ec}gf IE??%# gf.éggglng% ggf’ﬁfd’ggs%&rﬂr? Frepdia r ?fhgﬁpeugg %F?acyﬁﬁtl bodi es
t hat bind 26titeydies b teatsted ubiag the athpatoainil eebdEiprdtedirdshiesttibddiintieng to the -
aggr egat edd_:f orm Oher suitable antibodies bind to both aggregated and

di ssoci at e PI%%. Some such antibodies bind to a naturall y occurring -

short for mI of A]I:’ (Moré€ generABy3 Fromrkhk @ichihgy providbdhetein) iprdiitit@lers Gandiesipa dt ur albl .yd
occurring lo orm P4 Sone an odies bind to

“a long forpFﬂr&aﬁaﬁgueft aﬁ’lnﬁ?ﬂscrsfg"f%edé" pfm?’Bsr?ﬁpqé@ﬁ%ed‘éﬂf‘F‘BﬁaPé%‘Eﬁl nd to AR
wi t hout bi thylodl dfzates, shith ds tHeatigisks desgbed th SettivnriRein, PHify ®imposiGage _
ant i bodi es b| n af fini %‘}éﬁd%r eater than or equal to

- about 106, gedfﬁrcm %Wépaéram%??'ﬁs nlﬁoqthEF‘B §BPEMYpi cal Iy contain

m xed pépul atl ons of antl bod| es binding to several epitopes along the
length of AR Mbnoclo |bogm§hcso d to ?‘FZ’ eC|f| c epitope wthin AP
n

cnera harac
~that can be a conf ofmat 'ona noncor Al epi tope. Some nonocl onal

30 anti bodi es bind t'lbehmoeapandpen-mmlumt rsémmdme:&oﬂ:pﬁﬁ aoftrader ¢fni th the first

ot b o *{RAF ten Bhallg cBbo AP o ARR ANALE i orp SR TRIRCLRR,
monoc! onal P@lhhﬁvm@eﬁ@ﬁﬂbom %dtﬁabaxdwneﬂleawﬁiehm (abo330-7@kPagjudke 1- 16 of Ap.

Q her BNOGHARALmARE hROGH FSadhichdn Henal aevahab@@%m Eﬂbsﬁ%b(ﬂmﬁoér 25 Of AP.

~ Sone. nonocl onal antl%odles gto an epitope inamno acids 1-5," 5-10,
10- 15, 15MPrs anginp aggls pmmmzlaresmm@cfcmaﬁgmomsm@mﬂemw;zmwc and

t her apeut i goribd bfCcadycheth de@iRt b BOHaRSEM D &é&p%ﬁ'sxtﬂé kR Orrdce alnkd@das geni ¢

~ani mal nodel procedg{ggs descri bed inthe 5 More general |y, from

t he teachi ngs provi Wé?ﬁcaﬁﬁééﬁf‘@&hﬁpgagdﬁ“%sﬁwc PSFHuce and test
ant i bodi EScldssffeﬁhﬁghﬁtﬁh,ﬁmﬁHIpHa,@l@bﬁbﬂ%ﬂo@&nd&ﬁhtﬂe&&b@’sﬂﬁtﬁfelﬁt| ¢ of . -other

B s A
conponent s andld@nstant regions are joined by a "J" ' region of about 12 or more amino acids, wn.h the

heavy chain also mcludmg a "D" region of about 10 more amino acids. (See generaIIy

Fundamental Immunology (Paul, W., ed., 2nd ed. Raven Press, N.Y., 1989), Ch. 7

(incorporated by reference in its entirety for all purposes). ‘

- .25 - The variable regions of each light/heavy chain pair form the antibod'y
b_indiﬁg site. Thus, an intact antibody has two binding sites. Except in bifunctional or
bispecific antibodies, the two bindihg sites are the same. The chains all exhibﬁ the same |
general structure of relatively conserved framework regions (FR) joined by three -

_ hypervariable regions, also called complementarity determining regions or CDRs The

30  CDRs from the two chains of each pair are aligned by the framework regions, enabling
bihding 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, Sequé}zces
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" Anti bodi es.

a. - General Characteristics of Imunoglobulins The basic anti body
structural unit is known to conprise a tetramer of subunits. Each tetramer
is conposed of two identical pairs of polypeptide chains, each pair having
~one "light" (about 25 kDa) and one "heavy" chain (about 50-70 kDa). The 15
am no-term nal portion of each chain includes a variable regi on of about
100 to 110 efPromseffmundoaeqld'yermtl(ﬂﬁmalmwﬁHp@theBﬂbqsdamﬂ? 488y

recogni ti Onandlem Cé’r@ﬁﬁﬂa&%&ﬂ Daor, RO 196%Y %7?@%"@ ehdhi etCL?fN&}Er% a constant
region primari responsi bl e for effector unc ng t chains are
classified é@@%tgﬁé(wlﬁ%)ppa or | ambda. Heavy chains are classified as
gamma, nu, al phg, ﬁ@duE@ono?NoE—BMﬂnub%&gs define the antibody's isotype as
20 1gG 1gM 1gA 1gD and IgE, respectively. Wthin |ight and heavy chains,
the variable an@é@ﬁé?%ﬂof'@@rmﬂmoéoql@ah@@bwsapanunﬂe@umﬁaBrE, about 12
or-nore am S £ ! egi on of
about 10 m{%gblgﬁr%ocag\g%%?&?%g%@x&éf a 15‘ Eﬁﬂh%@ nt a! qVlﬁmln:l:lj quéy (Paul ,
W, ed. Zn@nmncanswéws PiBeos othenNibyil conwa@)m sﬂong& pommndp punpising APy

reference i | pu ses riabl reglons of
each |ight/ eavy gﬁo fgﬁg%a c% IS ré?rheé'gdrgl t?’%’o ﬁbo 3 ‘8%““@ éy"’\ A?H:ﬁ%

i ntact  antidsdye usals Seewog. mehwn@ Land, dstzboE»es.epEabbmday Manedl (CBHH Ny

bi SPecl i(? ﬁe?ﬁg n(tgn%gxggxgtcdtop%f%rgr\%e? raH osesgr :%S re)r&rpuenosane %T%Q?%ﬁgal ns all

exhi bit sa FUGt UrePo y con B wor k

r egi ons (FRjroql enaterd! soyrce. oy @eptidh yyndresia or la/trleemrbagntmsgessains ©ptadallgdhe

conpl ement Lxmge tc%maa&nnrgst&%géa e BlheoRRmptL1% A0 R, LRI 4N WO
chai ns of eac It are a WO regi ons, apr i ng binding
~to a speci fdeecr@m'pfmye OFWOMMFWMBD feaob@adrexmﬂemdlwnhbotaﬂ]u‘#mght and heavy -

chains  congyiseyidi6r SARBANEn 5Rlsed SR ribE 1w R anpid %nce Vdu@ﬂ'ﬁi FR4. The

assi gnrrent of am no acids to each omal nisina
def i ni t onsfoliyrediyincemplieqdisiizng i pr@mtdffommmueizmn@f leheretaty oigtadsal I nt er est

(Nat i onal |K‘a‘ﬂ)itﬂi&%@§eé§ngs"ﬁ@-¥y§ﬁally&@$m&qaﬂné\?lycio%§17ann96?1@1:5 188re Or Chothia &
Lesk, - J. . Biol 1987 hia et al., Nature 342:878-883
(1989). b. Weﬁlueﬁdéwrsﬁhwwmmw%m desprrescipersddentspesificof non- human

nmonocl onal mmgo:emeemuﬁogn,opwnmnem@ume@acmk@ersaeaﬁ@r&bmmFﬁh can be
accorrpllshed 0 for ex l e, immunizing the animal with a:plaque

“conponent, TR  58ioned 1RF InpyRagen; £ o GxpmplEyin dssrie of QPFRﬂﬁ‘gésr‘mﬁf&P%fé‘ptlde

- conpri s20g si¥deniff cad Be hd¥BMPIRHEH ByCdetebARHR Bindify ofdm3an@bodyb b colREtn)oPi C :
ant i bodi es %an ant'gfay to AD can also be used, See e.g., Harlow & Lane

nE’h’BBtF'%ff %ﬁfﬁ%ﬁe @:gﬁpnwng which deletion mutants bmd to the

antibody. Binding can be assessed, for example, by Western blot or ELISA. The smallest-

fragment to show specific binding to the antibody defines the epitope of the antibody.
Alternatively, epitope speciﬁ_city can be determined by a competition assay is which a test
25  and reference antibody compete for bindihg to the component.. If the test and reference
.antibodics compete, then they bind to the same epitope or epitopes sufficiently proximal
that binding of one antibody interferes with binding of the other. R
c. Chimeric and Humanized Antibodies
Chimeric and humanized antibodies have the same or sﬁnilar binding specificity
30 and affinity as a mouse or other nonhuman antibody that provides 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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10 1988) (incorporated by reference for all purposes). Such an i nmmunogen
can be obtained froma natural source, by peptide synthesis or by
reconbi nant expression.” Optionally, the inmmnogen can be adninistered
fused or otherw se conplexed with a carrier protein, as described bel ow.

. Optionally, the i munogen can be administered with an adjuvant. Several
“types of adjengiaerringdronbimmseglonsid @amrsehachtdiBing Codpbeitgpdieung’ s adj uvant

15 fol | owed Py j Lete adi t . f d f tion of
abor at ory. AUARIPIEE RIS DSt 18 aBlS semiaraoneS poreslong ou Rt rmaki ng

pol ycl onal dwejdiixdde BvmanMonand (G sedgnyepisCukh ¥s Id6€dnd RG4NBKIHIGI FRAQE! onal

anti bodi es. A\:rrqétoidbo | es aﬁedSC{pe-ened for tﬁg cific jnding to_the immunogen.
Opti onal I'y, “BMTHE %2 lypad prafeimrapsistipg afthe ¥ of aptiggn-Riaring deprinfrom geci f i ¢

regi on of5 t meussmtibalyend el oreKednpldemaih frold hieas niodyAR pepti de as

i mmunogen, 20 screening. can, be. a c%rrpl i shed by deter m:'Ani ng bi ndi ng-.of an
anti body to a coll ectlﬂgﬂmﬁfd a”%@?‘ﬁ"tsi BYF Vit HRTeEo8 WOTSEEES de and

det er mi ni ng suitsiaotialiyeioat 4 mamantitots (thinedlad fecéfie anfiidl adYomfimditag can be
~assessed, far _exanple, by Westerp blot or ELISA The snallest - fragnent to
show speci fi%(e:tcﬁ"rlln?ﬁe&m%yutbﬁmen%ﬁﬁ’f E%ﬂ?‘%ﬁ"mh%d?’t feferzedh e B38° 129% he anti body.
Al ternati veliypusglabtidpeSes pQeéchictilt ProeaVarbd ol Sar USN®ai 0039-20039(10es) tion

assay i swhi I ti s r binding to the
corrponeﬁlto. . aﬁlwﬁée eg%%gﬁ%& r3 ’é’g Eé‘rﬂesﬁszz]%g@ﬂ’tqggggse@gm%g%i?mf‘ﬂ%n t hey bind
to t he sane Véptet 6i5¢.296,58p(itwmoemntaibf féferemmetinh theip exitetyddr all plx@bsed)] MEE ng of one
anti body in ' N Lndi f.the.other..c. .Chineric and Humani zed
Ant i bodi es %ﬁ%{ﬁg{rlgéoré@dnﬁ%%gia}zlgggélhbtsgﬁ%aglltyeoé erhnel{% fip W@m‘g‘?ﬁ% or simlar

bi ndi ng speé&nmhigsglopuling (Thg hemarf varigtl¢ Jonminsaraxsualy chosenfrbrahumanhuman ant i body

t hat I dgsi S | -n ita - enc];ienh-wi -
at Provi Qemisbites WAL kil dRLRL:EL: LAlbie 2 BRAILLUCLEORAL ilnDWART | C OF

humani zed anti body. Chimeric anti I'es a ST se light and
heavy cHai n'hgEHesc waripblelsgion domais from wbith theGPRuwery dijvegcTeticoyadbd
engi neeri ngligﬁtl’c%bﬁﬂ@?&k&%&ﬂ?&%é@&ﬂ%@kéﬂ&hﬁﬂ mt & eld T ent

species.- For exanple, the variable (V) segnents of the genes froma nouse
monocl onal QHP%H?Pd%ﬁﬁﬂ“e‘t?és-j%‘Fﬁ%mt%“_ PAUSEASS A be theGpqusraghefnt s, such as
lgd and | gﬁ“fural@y ac,taaﬁghmﬁ@iamdg_ns ok bbeaﬁqxis&fs&ﬁuéﬁc@gmebamuﬁw_t gi N and
consisting of.the \ op antigen-bindi onpin froma 5 nouse antibody an

the C or ef ?@@?‘gfs‘-§8ﬁQWF¥%n&9-#&%ﬁ$éﬁﬁ?ﬁéﬂW° aciqs Famithedymant i bodi es have
vari abl @0r egirable tegimefmtelorkassidlieese setddies tfartbstitutiyn baserBrahditisdblant i body :
(ternmed an g t i body). and, conpl enent.ar i det er g nj n gi ons -
Subst ant | a FUUFEL B! CBR Bl ? Bes SRR E L P ER [ireEitane auhapoont

i mmunogl obuinflngncesSeby, mGieiieg) exdmiadtion ofRhe chardsetibtics ALthelamife heidsWBA

86: 10029- 109§'§cu£a} 90%3}0;15, or empirical observation of the effects of substitution or mutagenesis -

of particular amino acids.

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

(1)  noncovalently binds antigen directly,
30 (2)  isadjacentto a CDR region, | . |
' (3)  otherwise interacts with a CDR region (e.g. is within about 6 A of 2
CDR regidn), or | -
(4)  participates in the VL-VH interface.

36



10 and WO 90/07861, US 5,693,762, US 5,693,761, US 5,585, 084), US 5, 530, 101
and Wnter, US 5,225,539 (incorporated by reference in their entirety for
all purposes). The constant region(s), if present, are also substantially
or entirely froma human. inmunogl obulin. The human vari abl e domains are
usual Iy chosen from human anti bodi es whose framework sequences exhibit a
““high degree of sequeouer tti@idhted fr sibittutbd afeliCcePisk hiifanVidiredbikamiggi on domai ns

fromwhich th wer erived, The vy and . chai.n variable -
g o 1 1 artSS e P L RO G TR B A A R0 DSt S Fent  huran
ant i boFlly se@ueamgsﬁmfﬁbedthum_agiaﬁfr&ﬁw @ﬁqﬂ@gg@&i@&ﬁﬂﬁ@&kﬂoﬁ@quence? of
nat ur a ocgcurrin n antibodi.es aqr can. consensus . sequences o
sever al Kunﬁ‘ﬁ%%ﬁégﬁog’égg@é‘b" tPP@P°DéP?E‘PT°,WR?@F§‘EVW°@PE’§i§&&?ﬁ no acids
from thes ZOcandiditadfbﬁsubﬁ%ﬁtfblﬂ aferaaféptgf)htkndh]jﬂhﬁweﬁ aftlind ik €t ?du&fu@tﬁal »
.substitution based.on their possible.inf]luence on. conf orpati on and/ or
bi.nding to ’gﬁ‘iﬁ'ﬁ%ﬂ %é?q“(‘jg?ﬁ%ﬁpﬁsﬂt“’é’u "E_fﬁ"éagkﬁf%m HPTRERCEs is by -
nmodel i ng, eh@dahized inunoglobillias challyoshb® fai 18dst 8534 Sdquénbeidamitn®d Aninds at -
particul ar Iocba}ti ons,. or egpi rical observa}i&‘% of the effects of
‘substituti of"Br° IFHCR SBREYPTE Seqypncs ST (RIS OT HGE AFUHEFYs. 25 For exanple,
when an amno acid differs between a nmurine variable region franmework
resi duem’;\nd a sel ectgzd%huma tiéacfi!:sabl e region framework residue, the hunman
. _

| franework am no ac “EHG °usua||y be substituted by the equival ent

framewor k ani no aci difmarantibelicsagdet Aphichadjdedben virety of téchsiqeabl y expect ed
that the am.no. agi d: 1) .. noncovalently binds antigen directly, 30 (2) is
adj acent tona eém&fﬁeﬁic’e“@i%'r#e Rugian fﬁtﬁg‘?ﬁ %%Seyﬁ?ﬁpéﬁwcﬂﬁ‘%&%‘w. region (e.g.
i's Wi thin adsparimedtsforatheaviscCloRavet) edine, cpiddpe(sheciffsity bd TpapiipSmbuzet he VL- VH
interface. r.candidates for substitution.are tor human

f ramewor k a%gﬁoggsggﬁl Tt ﬁ%‘g ¢ g?‘ésetlfr?ﬂgcu%“laﬁld ﬁfngedﬁﬁ%a@ql%%ﬁ?%bu-l in at that
posi ti olb. TEntindiea ganadsodeiscrsened fon a patigudyspitdpe spedifieity by winigmolyaci ds from t he
equi val ent LI the mouse donor _ antibody or fromthe equjval ent
posi ti ons o% nﬁété’?? 9%% glgl"ﬁﬁluwnoﬁgn’ Fﬁ%’%&ﬁ rg%nmgimn@w& I%arms'g‘}l %°§ﬁ”é’f’3§{ es for
substi t ut i cleledsrematatepf Hf. human franework am no aci ds that are unusual for

a human i munogl obul i n,at ition.. The variable region franmeworks of
humani zed i nmunogl obul pzs'rntﬁgﬁté\?%ﬁélh% at | east 85% sequence identity to a

“human vari abl e regi onThekesicwrpréack aias rrenmary calfoderspesterf SRARH, ferequences.
. 20  use in this approach have been described by Oestberg et al., Hybridoma 2:361-367

' (1983); Oestberg, U.S. Patent No. 4,634,664;- and Engleman et al., US Patent 4,634,666
(each of which is i.ncorpor_ated by reference in its entirety for all purposes). The émtibbdy-
_prqdﬁcing cell lines.obtained by this method are called triomas, because they are
descended from three cells—two human and one mouse. hﬁtially, a mouse myeloma liné '

25 s fused with a human B-lymphocyte to obtain a non—anti.body-producing xcnogeﬁcic
- -hybrid cell, such as the SPAZ-4_céll lfne described by Oestberg, 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 cells. '
30 o The immunized B-_lymbhdcytw are obtained from the blood, spleen,

lymph nodes or bone marrow of a human donor. If antibodies against a speéiﬁc antigen
or epitope are desired, 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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10 d. Human Anti bodi es Human anti bodi es agai nst AR are provided by. a
variety of techniques described bel ow. Sonme human anti bodi es are sel ected
by conpetitive binding experinents, or otherw se, to have the sanme epitope
specificity as a particular nouse antibody, such as one of the nouse
nonocl. onal s described in Exanple XI. Human 15 anti bodi es can al so be

' screened fCHceasﬂafjpicamylamate@frbxepauﬁlmeﬁixﬁdnﬁeaymbmus&mgn@nﬂhma fragment of
Ali as the |nnunogen and/ or g screeni ng anti bodi es agalnst a_ collection

of del eti dHEsrmePAPEdegoniaining AR oriTagmant R GetisTdRiyPierfRLid b%?&naﬁs‘ﬁ?%ch and an
exenpl ary Q b gl%hlgﬁxethgﬁsr b%ﬂsmﬁ: ﬁ;teéj’ﬁ'o&x%e same gQwHtS@hd 19ulﬁﬂlhélyqppr oach have
been descrl Cest berg et al 1-367 (1983); Qestberg,
U S Patenbemmme@gmmliyﬂiaﬁd}’ E’:?wgluemmenwazatmn Blymahesiites aFe 634, 666 (each
“of whic poses) .
The"ant Poogf AP ERREANE iy 6] GEBIGELLRab ALY R of REVELJlE POSE2),
triomas, b@@alemmtmty)saméem@@dc\eﬁhdé%ﬁwm@e cells-two human and one

mouse. Initially, a MOHR SmiRRL QR 1yl gAEcy s abeSudel 3EHx bl dleibhythidRE
B-1 ynphocyte to obtain a non-anti b}Jéﬂ cg?éo LfCI r?g xe’ﬁogéencell c%hybrl d cell,

such as t heuBRASPAZddy welliknewnimethodsh Eer esgmplagharyellyare Fegieditiicss0%enogenei ¢
cell is th%eny&H;ﬁer gchibramwi 1@6@1-5'60699 DU ddBrdey BPRPELEs-{ PR CRIN an

anti body- producing trioma cell line. Trionas have been found to produce
ant i body mereserpraind Gpm thp fisiop mixtigand PBASRIGS Hemedimesiectvedh thadrifrdcel | s. 30

The i muni 206Hded o ekPeY. asﬁs%kﬁhgﬁﬂmwlmamgu{zlremed sipdigen, | ynph

nodes or bone marrow of a human:donor. If antibodies %’gl nst .a specific
antigen ofPEfictne idspiEficddyprsaying the rogaspigrematire forhe iy RPNdRt i gen or

epi t ope the»med?faﬁfagﬁcmm@}wﬂlmmap&oddcmgm%mﬁmadlmvﬁgu@ldw&ea invivo or in
vitro. For in vivo imunization, 37 Bcells are ty |callé isolated froma
¢

human i musPEEEIRTe FrbalRnedby theiRigng difytian ieskniqueaad gopm inyigo@sitde cont ai ni ng
AD or fisagmedfumn. Ghe %nar&n lihedoBthiBd £ ABH {008l or 1R 2By ABbindA@Yrat 0 Al3. In
some nethods, B cells are isolated fromthe same patient who is uItlmater
to be adnifmeBetherofinti body therapy. For in vitro inmmunization,

B-lynphocytes are 5 tyJQltl'Fo@éﬂMoﬁ&s@§§eﬂcd&llﬁ§lﬁﬂl%9}'a&ﬁotﬁmﬂtﬁ:&hﬂdzo%s 7- 14 days
in a nedia such&s RPM - 1640 (se EQ enman Li%g g gglemated with 10%
human pl asih lersit P PEssia IF‘SF%%B ’8"%‘85355‘}'@"? l'@E’nel c hybrid
cell such u&an&EAZeoébnbyrmablcxﬂfm‘onvmﬁmm%ﬁmagmb@qmtb\amﬁl S are
treatedzvmth 40-.50%

0
ammalian, gactcnal or yeast cell lines, accordmg to methods well known in the art.

(2) Transgenic Non-human Mammals
Human antxbodxcs against AP can also be produced from non-human
K transgenic mammals having transgenes encoding at least a segment of the human
25 xmmunoglobulm locus. Usually, the endogenous immunoglobulin locus of such
transgeﬁic mammals is functionally inactivated. Prcfcfably, the segment of the human
immunoglobulin locus includes unrearranged sequences of heavy and light chain -
components.- Both inactivation of endogenous immunoglobuliﬁ genes and introduction of
exogenous immunoglobulin genes can be achieved by ta,rgetéd homologous
‘30  recombination, or by introduction of YAC chromosomes. The transgenic mammals
f'i-».-;sulting from this process are capable of functionally rcarmrfging the immunoglobulin '

component sequences, and expressing a repertoire of antibodies of various isotypes
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pol yet hyl ene gl ycol of MAN 1000-4000, at about 37 degrees C, |[for about 5-10
mn. Cells 10 are separated fromthe fusion m xture and propagated in nedia

sel ective for the desired hybrids (e.g., HAT or AH). Cl ones secreting

anti bodi es having the required binding specificity are identified by

- assaying the trioma culture mediumfor the ability to bind.to AD or a
“fragnment thenesikd byhinkdsmphadibalingends) Mathow Rkpredite @sddgensung t he desired
specificity .are suhcl.oned the |imting di.lution technigye and grown in

WPEro i curR R AR, Torndtr Bt Bprtr o a R REE T« hon ¢ est od

for the abi |prdpgrtieoarbidesdrivd indetail byf €.ggherblerg doell, @pd93/B20ha9gd); Ugi onas are |

Bepress on’ IVAre A e PrarusE Lo e b R LSS Bl Sne Bl R The

trioma irsto 5638408, USDY,6250120,ESSS 5ENB29 H0S 6,585, 8GEN Nafirea 148, D5ATHI3G3 {1b@4)vect or

i nto standar,d 20,ma lia igl or ye | L 1) , according to
net.hods wel |’?‘I’ﬁ€66€ﬁ? tﬁ%{%qg’r@gﬁg?é)) ﬁﬁ‘?’ﬁﬂ@%&f\?’ b S}iﬁﬁg ‘Hljdjrgﬁ% $ I“g‘quugan

anti bodi es agataipdratdbbycaferabsia it entjrétg tiral Guipbes). Modhsguiltanice 4r& ansgeni ¢
manmal s havi ng. t.rans es encodi.ng at, | east .a segnent, of the human 25

i mmunog! obulpiﬂg’c‘lﬂﬁri’@‘g { lﬁ‘a{'ﬁf"ﬁga‘flh %‘r‘?‘@o@‘&%ﬂl? ?ﬁ%ﬂﬁ%ﬂl%ﬁﬁﬂ“ﬁz‘lnééus of such
transgeni ¢ nm@fAs¥ekis nohuhbiGhhaRAdIcY ad dtadbed Bf EehbEYpRt BueHlypati sagrasegnent  of
t he hunsltra im’rurbo(grl obul in | ocys includes unrearranged sequences of heavy
“and |ight craPd ERttRereopMAnqcipnelantibadies A prepatsd By &t dsiaeRrunogl obul i n
- genes and i RENSCEBAE$1CH hadinals@X QGO BT lbRTBADH Ot o AnGanGR] RéHlerbe achi eved
by targeted Nf}%rml og&u& 30..reco i{]ati on, .or by introduction of YAC

chr omosomes M EFER éérﬁ{‘(?"??d’gﬁﬁ°§alaP‘ét$°G}°fFﬁ‘i‘gﬂsPrb6m°f’ﬂF%‘“ﬁP%f€E%%f are
capabl e of fsetimtfioatifiniays n@Amizzd vith &g irirhogémddyed| Tptibrally, sGENHRBRRALI

sequences, and expressing a repertoire of antipodies of various isotypes 38
‘encoded by ﬁ'ﬁ&f?ﬁ"egf‘ﬁ?}ﬁﬁ BIB{ﬁﬁs&?y@é-ﬁ@éP“'ﬁécﬁﬁwméwr‘léé’gﬁeh%’?ﬂﬁf@enous :

i mrunogl18bulamplogiiptde at be affinietdsdenon and properties of mammal s havi.ng these
properties are described in detail by, e.g., Lonberg et al., W093/12227
(1993); US 5,877,397, US 5,874,299, US 5,814,318, US 5,789,650, US
5,770,429, US 5, 661, 016(3) Biags DhsplayMetitis US 5, 625, 126, US 5, 569, 825, US

5, 545, 806, Nature 148, 47- 1553 94) . . Nature Bigtechnol ogy 14, 826
(1996), Kucherl apati, Vé)ﬁg%‘f rl@??#ﬁb@*mfggﬁmﬁw iéeﬁmraie?s-%i"&c%r ated by

re.f'e_rence i @ DNA ligmatyi froat hurfao B czll$ acperding sethy genérabprsiges) ootlingdty Huseet -~
parti CUlZp |y Sellch a1 bk 13 ProhS0F0llexaliBle! oo 0EcADL RORLES pRLS,RLAI Ned b

i mruni zing a’ transgeni ¢ nonhunen ranar . Such 'as ‘descCri be oygﬂ't)nberg or
Kucher | apat isychdgeilacan be obtained from a 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 ﬁlﬁmately to receive antibody treatment. '
Antibodies binding to an epitope of the amyloid component of interest, such as AP ora
- 25  fragment thereof are selected. Sequences cnboﬂi‘ng such_ antibodies (or a binding
| fragments) are then cloned and amplified. The protocol described by Huse is rcndcrt_id _
more efficient in combination with phag’e—display tebhnology. See, e.g., Dower et'a_l.,
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 ink:ofporated
30 by reference in its entirety for all purposes). In these methods, libraries of phage are

produced in which members display different antibodies on their outer ;ui'faces.

Antibodies are usually displayed as Fv or Fab fragments. Phage displaying antibodies
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10 with AD or a fragnment thereof. Monocl onal antibodies are prepared by,
e.g., fusing B- cells fromsuch manmals to suitable nyeloma cell |ines
usi ng conventional Kohler- M| stein technol ogy. Human pol ycl onal anti bodi es
can al so be provided in the formof serumfrom humans i mmunized with an
i mmunogeni ¢ agent. Optionally, such polyclonal antibodies can be
concent r at edithY defirbd YebiticiBidrd RERHSY Jeragden 15

anyl oi d peptide_as agr? af f P}rﬁrt gdérageégagnt %gm%{%ghég{aﬁqi%fépya Met hodgﬁlA further
appr oach f ofeBBt ai ni ng human anti-A(3 antl bodies is to screen

|1 brary {1 om hurag vBidigh biu,2prgL dh ngheng %ﬁu:?ﬁf‘ﬁ%ﬁédw%%ﬂébxﬁ&%%' ned by

Huse et 20 al., Science 246 For exa scri bed
for trioma FRSEIREHNIEEIected myim a@@oﬂgc%@q Prrdluesidt SpnWintery WM 53/280mn i rmuni zed
Wi th AR, sTr agtRdic, ex&@f‘tﬂ@ﬁea&@%ﬂ?&%d@ﬁab@%@% sefetfte@ ufifA9MENL S OF
anti-idiotypic antibodies tlonaéy such cells are obtained froma
pati ent whoaitiody is yy¢d ees siarting matendly K, fanexamplsya kight ehaineariable mgion bodi es

bi nding to earecﬁmepgm%gmﬁna dm% YRR el i WHiGH R bm%ﬁggﬂ as AD or a
25 fragnent thereof are sSelecte eg?t;ences encodi ng such ant di es (or a
bi ndi ng f r ket light deia varidie isgiom 6. Hsenusinp strtipg ehaterfband adliffseemt  descri bed
by Huse is nﬁoﬁmwmmmg@ﬁfmr@% ehmnqmler}%bre@m%me@hg@%qﬂ kP! ay

t echnol ogy See, % Dower et al 71 and erty et al., W
92/ 01047 reer@nged Jyman hegvychginyvataple regions. o\ BBgE $RYINg KIS SBIHC242, US

5, 733, 743 asxdmhgsfoahé@&n&c%zm(oemcsp{fe ghli gkt 1@ ahmﬁefeﬂax@at Rekt B MY if ef erence
inits entlregm?/éfor al | gurposes In these net i braries .of phage are

produced in® Thedivman beayy & %V“ﬁ‘?ff%wéﬁpma‘h‘ﬂ%ﬂmégswmtm%ter

. surfaces. paﬁttmzbmlca&tradmgumlalpha@u I5RArRY Bthi8 Sbrfaly, &kh pigRe lispgawpt s. Phage
di spl ayi ng antlbodlga? 39. thade red s&g% [cfmty%eée se ?edb :
affinity entERRAYY IR VaIibla reaipn i e. he t5giop A drom;thedirstsispiay iBragd i 4t i on of
't Pe pha:gs dugplmrmnmdhagmmm aagtghbcmé m@n&gﬁuusagammglbm m%egyggl f9 icity
of a sel ect Il ne_.anti bo can ce ee W.nt 791. In
5 this met h% ngf’?ﬂ’ec’f r?aﬁgngl‘?ggwmo"la"%l%%j TREIERST ARRPP %e(fx\o OH"Bf t he

sel ected rmmongesr&nﬁc bioding fs amgledl restide comparientrage setetted. i Elese phbige displayexanpl e, a

l'ight chai ngyard.aRk&: é‘g?%&\?ﬂ?ﬁ yﬁﬂr%ers §xdt;J3§1 tohx@? £Lrial, a phage

library is constructe e sarre N ght chai n _
‘vari abl e r exjtibedigsiusyally hpvedhepame aesimilasepitapg speaifieity 4§Itf}e myrihegtaging f er eént . - heavy
chai n vagi afhiesdiegi on. The.heavy chain variable regions are obtained froma
library 10 of rearranged human heavy chain variable regions. A phage

showi ng strong speci i lection of Constant Region =

The heavy and light chain variable reglons of chimeric, humanized, or

*human aﬁtibodlcs can be linked to at least a portion of a human constant region. The
choice of constant region depends, in part, whether antibody-dependent complement
) 25  and/or cellular mediated toxicity is desired. For example; isotopes IgG1 and IgG3 have
‘complement activity and isotypes IgG2 an.d IgG4 do not. Choice of isotype can also
affect passage of antibody into the brain. Light chain constant regions can 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 smgle
30 chain antibodies in whn:h hcavy and light chain variable domains are linked through a

spacer.

f. Expression of Recombinant Antibodies
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bi ndi ng for the conponent of interest (e.g., at least 10' and preferably at
least 10" W is selected. The human heavy chain variable region fromthis
phage then serves as a starting material for constructing a further phage
library. In this library, each phage displays the sane heavy chain
variable region (i.e., the region identified fromthe first display

clibrary) 15 and a di biekanbuhi#hl DRl Ukl e ta8a0prodhesb) Nt chai n

£d

vari abl e regions are obtain froma [ibrary of rearranged human variable
| i ght chai rresombingnisxpiagsiann Regsimhirantiedimueleptids consteststypiesllyiieclyste @i ng f or

anyl oi d pepdddg; &R elheitt Byt PElieso f\2AmERIRGR N SRERMy i, var i abl e
regi ons of c E£$eteky human anti-anyl oi d peptide antibodies. These

ant i bodi es nduging satusaliyeassogiated grketegelogquaplomotes prgtoap P refswblysthe i ty as t he

muri ne s§ ardddi Qo ?quu@xlccs e euRGy S frotef sySeRshdBloSegatB off N€ heavy and
bi-ght chain variable reglons of -chinmeric, humanized, or “human antibodies
can be | i nkegsforninger tapsfentingicykametioiesiselln Pnemihs veeiprdiabren insgipessted The

choi ce of BB UARrob £U3t, IR MEA maihtBinBfirder WHELSRR suidBle Y 1I8RpPENdent
conpl ement 25 and/or cellular nediated toxicity is desjred. For exanple,

i sot opes | gepregsing of fedudienside scaummptserndithe celleqtion ayd pyRficitignptipes | g& and | gG4
do not. ChQibsgeQbint SRbYA&. can al so affect passage of antibody into the
brain. Light chain constant regions can _be | anbda or kappa. Antibodi es can
be expr&sed as t et r BT SPEHINIFHPE grettvmicyly gamlicaiedn thRdon@E7Ys™ME hai ns, as
separat e hemu ﬁbﬁéo?h%s of ds@R intdghdbAiBof tRhomAdhrontoddinal ENK' Qotnmeétilg Fv, or as
single 30 chain_antibodies in which heavy and | ight chain vari able domains
are |inked TRESIRGYeors soaipfelection mparkers €& GRPISH RIS AP QL B IMMDodi es 40
Chineric, hegisuics espernld dEtedtiBn oRthdse BEGinRAsfaRd Ith ittealediped DNxduced by :
‘reconbi nant expression. Reconbi nant pol ynucl eotide constructs typically

i nclude an ® “&ssi on control sequence operably linked-to the coding
sequences of anti body celBioASprokaryadtio Gbds gartighlarBiusefal foyeladhsthe BNad or

het er ol ogous pronof er regi.ons,. Preferabl the 5 expression control
sequences afF%‘PegﬁﬁgtIr‘g%?ﬁcsc?gb‘P‘b%?%ﬁ’ﬂ?’éfseﬁéh|.» °\?Sé3f°c?;<s ué%‘%g%rl e of -

t ransf or m reypessionr dnsheoiydagise predured yeast oS itk elifale v@weehaving vect or has
been i ncorp e ' " ' typr g [ jntal-ned under
condi ti ons c?‘é%%stoglgfﬁe%? %rqh%l%shgfger%g{ dﬁ%’% B%?gg'stfrgﬁﬁg? p%ﬁgm%%c eglllzg irhgée' ' :
-sequences, aadesireheTypisk] momotern inghide prohosphaghicerats kispseiand otherghgeolyiacting .- . -
ant | bOdﬁ@S:en;n}%xelhﬁﬁgciﬁépéaﬁ%%n%eryﬁeﬁﬁé, SmBLothet boflotets £&RAIESRP!I € 1 n the

host organi s _ ]
: dehydrogenase, isocytochrome C, and enzymes responsible for maltose and galactose

utilization.

Mammalian cells are a preferred fxost 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. Expréssion vectors
for these cells can include expression control scqucnceé, such as an origin of replication, a
promoter, an mhaﬁc_cxj.(Queen et al., Immunol. Rev. 89:49 (1986)), and necessary |
30 proc’ssixjg inform'ation sites, such as ribosomc binding sites, RNA splice sites, _
polyadenylation sites, and'ﬁ'anscription'al terminator sequences. Preferred cxprcs_sibn . | v

control sequences are promoters derived from endogeﬁous genes, cytomegalovirus, SV40,
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either as episo les or as an integral part of the host chronosomal DNA
Commonly, expression vectors contain selection markers, e.g.,
anpicillin-resistance or hygronycin- resistance, to permt detection of
those cells transfornmed with the desired DNA sequences. 15 E. coli is one
prokaryotic host particularly useful for cloning the DNA sequences of the

" present invention. Mcrobes, such as yeast are also useful for expression.

Sacchar owc@“qvgu%tb%‘fléﬂf@i?ﬂ]@@avéésatﬂd thedike. FdetCo e ali, tVabirenyle 18049 havi ng
expressi on goshr ol sequences, an origin of replication, termnation
sequences and the like as desired. Typical pronoters |ncI ude : '
3- phosphogl ycer at e kf*Kh@aaivalnpngbady coding sequaptdscarpie lemz];masn mI nduci bl e yeast
promoter s | Rl oAmRAmcRhAb he IR Skt AN AheA Ly, ey dr ogenase,
i socytochrone C, and enzyrres respo F ose an é‘a ctose
uti|izatd orfXPIEEsHARAR themulkef fhe tapsgenic m@#leﬁemedcmcrb% t arethedpdessibedip nucl eot i de
segnents e S4INg7i ne i ;FEQI See. nnacker
From Genes tqQ C onesWyZ Qk@bgg 5%§? 2?1&1? glg éi@%&?"?&ﬁ\ehﬂ% HNGE suitabl e
host cel | I‘?‘H@Ecs&a%’é‘ﬁ]l’lé“ﬂSE%%Wé@ﬂwdinatsancmioehmtegﬁoxélewcuhmsnﬁ have been
devel oped |dﬂerﬁ$lelxﬁ{a§a:wﬁﬂgpioﬂﬁ{e\"% c%c&%olm“gx argg)’a%&%l% CQJ% cel I 1ines,
reddron Nect

HeLa cel | s, %1 cell s and nyel oma cell |1nes rs’ for these
cell's can iH 3&6%“’@)95]’%%?F‘8ﬁ°@8‘ﬁtrol sequences, such as an ori g| n of

replication, a pr OrmchEGtor@Ebn@JWﬁng(AQJEﬁght%f nﬁl:rest cMi dgev. 89:49
(1986)), and r[}‘e essg 1}/ oce55| information sit SUCh as ri bosaone
3 [ vd&

bi ndi ng si t% %éﬂe‘h°6%|d9po?a@ﬁgpra¥xp ome 8f Qﬂéslar hestd For

transcri pt Icﬁdiﬁﬂlc kaltitinthloflte HREMEIE WcomBicalyalilied S RbEsdiOPenscONt 1 ol
sequences ane pr ot € ters erl ved fr m endogenous ?enes cytonmegal ovi rus,

SV40, 41 adenovi | PASRNAS t DEFFOPGTRtion, Lingfect 9fle biofigtiss orgiml-Co et al ., J.
I munol . 1b&edﬂrdtﬁfcclﬁdkﬂﬁﬁ)>eusédifcﬁbth&idcﬂﬂh%ost&nblhbﬂﬂ&hw(ﬂkéago gadERCES can be

i ncor posat ed_j sgene troductjon into the genone of a
transgglnl c anl lh Jaeﬁglngﬁg @ﬁﬂ @ytgyﬁr%rg@f’l&ﬁﬁ?sﬁmt Froserssk of the transgenl c

ani mal (e. glecﬁmgmmrdmtcmxmmlmase ghacslty, Bﬁﬁibrbdsk et shprdd FoP57, US -
5, 304, 489, o c N rated. by rm rence herein.in their
Mducti §§ﬁ?ﬁ%§€em himal R B D¥erd g dﬁr‘gﬁ el

entireti es}J Suita ransgenes | e ¢to zef goeyfes.ght  and/ or
heavy chai R&c2n&e ingpraeratsdl inte the kengme of thbrmqmmm)cﬂs, aadtheandlein€ aich f rom a

mamrary gl M uaReiel ifio 4B ated &Uﬁ@s as casein or beta lactoglobulin. 10 The
vectors cont aining the DNA segnents of interest can be transferred
20 Once expressed, antibodies can be punﬁcd according to standard

procedures of the art, including HPLC punﬁcatxon column chromatography, gel

electrophoresis and the like (see generally, Sc0pes Protezn Purification (Springer-Verlag,
" NY, 1982))

- 25 o .4. Other Therapeutic Agents:
Therapeutic agents for use in the present methods also include T-cells that
bind to a plaque component, such as AP peptide. Forexample, T-cells can be activated
against AP peptide by expressing a human MHC class I gene and a human B-2-
microglobulin gene from an insect cell line, whereby an empty complex is formed on the
30  surface of the cells and can bird to AP pepnde T-cells contacted with the cell line
become specxﬁcally activated agamst the pepnde See Peterson et al, US 5,314,813.

Insect cell lines expressing an MHC class II antigen can smularly be used to activate CD4
 Teells. ' |
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into the host cell by well-known nethods, depending on the type of cellular
host. For exanple, calciumchloride transfection is commonly utilized for
prokaryotic cells, whereas calcium phosphate treatnent, el ectroporation,

| i pof ection, biolistics or viral- based transfection can be used for other
cellular hosts. Qther nethods used to transform 15 mammal i an cells include

"the use of polybrene, protoplast fusion, |iposones, electroporation, and
m croi njection (see c?eneral |y, Sambrook et al., supra). For production of
transgeni ¢ ani nal §; Gaugipssiess can be microinjected into fertilized

oocytes, or can be doRQbRN Bf Blucidyl-A ihhGn ORGRHR Bltaif BRI YMBpGarsSt em cel | s,
and the nuclei of such cells transferred into enucl eat ed. ooc?(/)t es. 20 Once

expr essed, epitAPEEFARIISInG aminseung (esperise eBANSLBIURIA §eRoE s PEARRep gmalbiodeedur es of

the art,s i nghuigetc Fﬁhﬁ}saufahéﬂ sa&ﬂtﬁglmﬁmogmaﬁmsmawﬁnmcagﬁér
el ectrophoresis and the i ke (sée general Scopes, Protein Purification

( Spri nger - \‘/éhqlla@}lc"WIM%Z)’SPWSESSWab@h@Pﬁﬂf@fdam pbungekeroher apeut i ¢
agents for pyse HeﬂioEﬁﬂmpﬁrﬁﬁﬁB%}omBMuﬁL %@r&éﬂ&ﬂuﬁn@%vﬁ[b&ﬁhlt%dgat bind to a

~pl aque conponent, such as A

or exa T-cells can be
activated texgish Asatopgd ﬁerﬁpﬂﬁ’epawgwpbaége%ﬁgc@sgﬁmﬁnmcel{ skale ofene and a

human 3-2- m]ppzm@drabh&ennataﬁeﬁnﬁérpmw otﬂé%%e@edcludé ORI eyl an enpty
conplex is formed on the 30 surfa | s. and can bind to AP

pept i del0 T-badite mubigleMEE et ¢-6- %tﬁ@st&ér/q °flailﬁéma’b¥@6:ri’é‘°1§?3e%‘r“? FREEfFy |
activated agabmeimés’BoReRithdlBs asSAvdrel SIceIBpiRbes? Exanlpfes of &ilvbrdlB. | nsect
cell lines expreSS| cgl an MHC ‘cl ass U anti gen can simlarly be used to

activate CoAlcpPopssipdidel> 5 Carrier Proteins Some agents for inducing an

i mTune r es pmeezadidagiufinitn HAGPR! Opkirek@NTIxXpatropesdmrini Rducing an i mmune
response agaDKH (caidbiesid6e POIgEd)S ARMVARNELIOQ $5BD lI1Dt fobez) 5 | mmunogeni c.
~I'n thisissi tdddads: T3 epifpE ERRTA KRG aN g2 thnked aho a suitable carrier
to help el igebinadn éumaﬂngeﬁqmﬂsg‘,em Sttt e1 caldEerd heicl4de serum -
al bum ns, keYMHoEk PrbiefRs! §$10GY BBE fepl. THBARDAVEREE | NsEB! 86 WES 5)

thyrogl 0bU|b'a£me OMALRITdn SRIRPESPATIO! dsEB! 18 Mx@hd from ot her

pat hogem cmﬁ&squo@d 'ﬁlUCh é@xm&%hﬂéité&. BsegOkb.ngihohera, or H. pylori,

or an ah%%im I, JET FMRE Y RUBRYsASIIE er(.fmmcd wee §cell epitopes

t hat 10 b| "iﬁvt N%&@é 8RS, (828 1D ®b:! §ASt 75% of "all human MHC

-al I el es. Such arr| ers are soneti nmes known in the art as "universal .T-cell
epi topes. " Exanpl es @fierdRtive 'fo?@h;nﬂ_latlng_or enhancing an immune response include

_ cytokines such as IL-1, IL-l o and B peptides, IL-2, yINF, IL-10, GM-CSF, and
| 25  chemokines, such as MIP1a and  and RANTES. Immunogcmc agents can also be
linked to peptides that enhance transport across tissues, as descnbcd in O'Mahony, WO
97/17613 and WO 97/17614.
Immunogenic agents can be linked to camers by chemmal crosslinking.
T&hﬁques for linking an immunogen to a carrier include the formation of disulfide
30 linkages using N-succinimidyl-3-(2-9yn"dyl-thio) propioﬁate (SPDP) and succinimidyl 4-
(N—male‘ixnidomethﬂ)cyclohexanc-l;carboﬁcylate (SMCC) (if the peptide lacks a
sulfhydryl gfoup, this can be provided by addition of a cysteine residue). These reagentﬁ
create a disulfide linkage between themselves and peptide cysteine resides on one protein '
and an amide linkage through the € -amino on a iysinc, or other free amino groﬁp in other
35  amino acids. A variety of such disulfide/amide-forming agents are described by Immun.
Rev. 62, 185 (1982). Other bifunctional coupling agents form a thioether rather than a
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: |
cell epitopes include: Influenza Hemagl uttinin: HA307. 319 PKYVKONTLKLAT
(SEQ ID NO: 1) PADRE (common residues bol ded) AKXVAAWILKAAA (SEQ | D NO
2) 15 Malaria CS: T3 epitope EKKI AKMEKASSVFNV (SEQ ID NO 3) Hepatitis B
surface antigen: HBsAg19.2, FFLLTRILTI (SEQ ID NO : 4) Heat Shock. Protein
65: hsp651S3.17, DQSI GDLI AEAMDKVGNEG ( SEQ | D NO 5) bacille '

N kansirr o iete U g Y e iR R ol o B BBl T 2 M
' FNNFTVSFV\LRNM&\"AS@SMEV(G_SE@dflﬁ-mi_ﬂ}mﬁpoca}pkdld/aamomaﬁorﬂ'@ceﬁé@:lm\d_W\QEVGMWA. ( SEQ
ID NG_9) C%&EE&UEQM '49(H§niié3ﬁd%3 LB a%_c!lorhg N ?ch% 1cg a&‘nlqﬁ'_c’lg%Q response

i ncl ude Ines s I.NF, IL-10,
G\t CSF, andrauds @hénmvmw swinizgsthévh Pltllsucmnideordﬂwmstromnmnogem c

agents gan akso he  Linked to peptides that enhance transport across ‘
~tissues, as descri beg *Mahony, WO 97/17613 and WO 97/17614.

I mmnogeni c agents d@mutnmehib pétidestoan elsy el exprsssey asctheon wrateinewib sl i nki ng
Techni ques ] Dusl 21 rj i tion of

G sult e SERFE GG EL R0 BRI b Bofdlpelac cifg ied s WBRET 07 €

- (SPDP) and tesmiws, s mrblgml mi("Nr eebodh teiacemiet. Yptipualyl whitirla mepeits efahdoxyl at e
SMCO) (if 0 ovided b

( ) ( fﬁ%ﬁn &Rt ﬁdé&ﬁ%gﬂé enlsﬁliltﬁcwg rotdin! wtl%r{ag% t%gﬁﬁxﬂg&%?aﬁ{ y

addition o ste resi hese reagents i de linkage
bet weerlOt hesmide v@sbealnﬂfﬂb@pmuhuée wpiss ef aleterdegodercptite, fmexammis, efboth and an

am de | i nkgaQey ifarOWdint thedeptRid] §5}n9£mrlc, h&%mefo ,9&13@511&5{}%&1?1 no group

- in other 35 am no aci ds. Avarlet_H] di sul fi del am de-formng agents
~are descr i FERPISagaiRsh the carRepeptidy I&@U(@@SQFT'G”hé’rmmlfl‘ime{*ﬁtfﬂlél coupl i ng

agents f or psgonkdliRRENR nﬁlﬁﬁlhg%hmtpbmemeé%@lhéméﬂ dﬁaldel nkage. Many of these

t hi o- et her - form ng agents are conmercially avail and include reactive
esters of 6-naleim §B‘E‘&bﬁ"8§5@f'§éirﬂem‘2“B?’B?ﬁiéé@%si%P&%’:‘Pﬂm vhieh 2 N-j odoacetic

aci d, 4s( MerBingi fpaientBRAPYY DYl D0 eXaRBls 15 RERDXK YliitRe Bisteh apbfs, Car boxy!
groups can be activated conbining themw th succi nim de or

1- hydr oxy| theNiermigelaesidge sithe GrameneafiAP consighteshaikitqrmimabmssidisgpé fiec pept i des

can al so b?us%lﬂl:&ﬁ§eﬂcc@ﬁlrigl&s&&ﬂﬁﬁfompﬁﬁ%aWJfﬂcnﬁ@{ ki dnlibdlies tHAET €1 Ol 0Ogous
pept i des). The inmunogeni ¢ peptide can be linked at its amno term nus,

i ts car boxYindfeanspiiers thagreqniess Fethtegmisalresidae of &Pt Rsrim frps/formpr Samep| e repeats
of the agents of the invention comprises a plurality of repeats of an N-terminal segment of AB '

20  linked at the C-terminus to one or more copy of a carrier peptide. The N-terminal
fragment of AP incorporated into such fusion profcins sometimes begins at AB1-3 and
ends at AB7-11. AB1-7, ABl-3, 1-4, 1-5, and 3- 7 are preferred N-terminal fragment of
AB. Some fusion proteins compnse different N-tcrmmal segments of AP in tandem. For
example a fusion protein can comprise AB1-7 followed by AB1-3 followed by a '

25 heterologous peptxdc
In some fusion protems, an N-termmal segment of AP is fused at its N-
terminal end to a heterologous carrier pcpudc. The same variety of N-terminal segments
of AP can be used as with C-terminal fusions. Some fusion proteins comprise a
 heterologous peptide linked to the N-terminus of an N-terminal segment of AB, which is

30  in tun linked to one or more additional N-terminal segments of AP in tandem.

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

shown below. Some of these fusion proteins comprise segments of A linked to tetanus
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|
i mrunogeni ¢ peptide can be present in the fusion protein. Optionally, an
i nmunogeni ¢ 10 peptide can be linked to nultiple copies of a heterol ogous
peptide, for exanple, at both the N and Cternini of the peptide. Some
"~ carrier peptides serve to induce a helper T-cell response against the:
carrier peptide. The induced helper T-cells in turn induce a B-cell
'response agtixéidtepiths suthandgeaived ifiePs,i 265 12) BKB18,880 abdEP 427337 e8omept i de.
Sonme agents_of the. invention.co fusion pratein i.n whigh an N 15
termnal frE§eRAP ‘Wcﬂ‘élgnsie%sqg?nﬁ‘%ngﬁg‘%ﬁ todafrbe?"ﬁ‘?pﬁé?df%“g‘:dé%pﬁi er peptide. -
I n such agenyss,142t REmbhdtars mbeﬁnasaﬁuﬁuﬁrsalmelffpagmrms@ﬁene&hmnsti tutes
the N-terninal residue of t fusiaon proteln Accordipgly, h, fusi on
pr ot ei ns ar@eéwlé@ﬁ%mﬁ%a“i%&&@mbaélﬁgFS‘B@P@E‘“W}H{ afbéﬁge%ﬁ jﬁ’i‘ﬁ@m t ope that
requi r esst hg NeleRfidBoldeghbf irfliRarbn fifusatiof. Ex%oin@ufeﬂn@& fhekgent §onre agents of

- the invention conprises a plurality of repeats of an N-term ng segnent of
AP 20 |i nkerulimer ?féu%;ﬂftlﬁ?tﬁi“ﬁ{fﬁfef%tcéﬁé&t?rf°%‘ﬂaé’ B PPcB K IsEndniEger BPmdant i de.

The N-term BaprerfLBHEN2 &, $ith 2 DGR Rt Blefbirel Wb Bwd, usdhqrinm:a&rel ns
sonetimes begins at AP 1-3 and ends at AQ7-11. ARL-7, ARIl- -4, 1-5, and
3-7 are pr el‘”érf?"é@smntpé’r‘?wsdéﬂke?‘PéQ’FFé?ﬁedGPnﬁng“%’f?&”Fﬂ?l%W“c‘f‘:&[ﬁs conpri se

di fferent Nsbgy goNatyiesdREAR Sre@hddfhedn tandem For exanple, a fusion
protein can ’%:orrpr?sepl gg Folel owed by Apl-3 followed by a 25 heterol ogous

peptidelOIn some fusMWGtcéﬂﬁ%““% INshEWP bEIRY} WE‘E@H@H‘E}’%FWR”?SS‘“T used at

S 1ts N term, ﬂé\lceﬁwuﬁ&uaggﬁ.@J%&ggyaaaammtemmmﬁsldeTmnsams\sarl ety of
N-term nal segnment’s can be used as with Cterm nal fusions, Sone

fusi on prot bpips Rospriingpon thepumbsrof B%hQSIB%Bt‘?CﬂE”WcﬂR’&B the 5eURRECRE er i nus

O]:jdan Ntleril\rlow t§Q%31’i‘l tmefres&iﬁngmamensmB&éseﬂt inlgrtiﬂld Nndéﬂid?ft ono]rcﬂa? or more
addi ti ona t er m na| nts. o t em es 0 usi on .
prot ei ns suPEEBleelotH) cwg% 1]f“‘l"ﬁ é‘?‘l‘tﬁrﬁcﬁ‘c‘éir%‘ m%ﬁ%‘wfe‘ig’n%&f ONNBE of t hese
fusion psot &ir@$tﬁ@ﬂmmlpﬁﬁty5@©ﬂ”¢&th&nda§ thARspénsivettss of coghaiBuslls. 44 1 t oxoi d -
epi t opes sug gs described in US 5,196,512, EP 378,881 and EP 427, 347. Somne
- fusion prot PH \mq:p%ées segnents of A(3 Ilnked to carrier pepti des : '
described i Sonme het er ol ogous peptides are universal T-cell

epi topes.. | hFsome met hods, Rg agent for administration-is sinply a single
fusion pgotg, é/\at\ghan AR gnent linked 5 to a heterol ogous segnent in

| i near ~conf|45ur ati ome net hods, the agent is nmultimer of fusion
proteins. repgpggg-rrtfd by the formula 2°, in which x is an integer from1- 5.
Preferably x'is 1, 2 or 3, with 2 bei ng nmost preferred. Wien x is two, such
a nul timer .

25 AN90549 (Ap 1-7/’[‘_ etanus toxoid 830-844 in a MAP4 configuration):
DAEEBﬂDQYIKANSKFIGITEL_(SEQ ID NO: 10)

AN9S0550 (Ap 1-7/Tetanus toxoid 947-967 in a MAP4 configuration):
DAEERHDFNNFTVSFWLRVPKVSASHLE (SEQ ID NO: 11)

30
AN90542 (AP 1-7/Tetanus toxoid 830-844 + 947-967 in a linear configuration):
QAEFEEQQYIKANSKFIGITELFNNFTVSFWLRVPKVSASHLE {SEQ ID NO:

12)

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

Peptide described‘in US 5,736,142 (all in linear configurations): |
AN90562 (AP 1-7/ peptide) AKXVAAWTLKARADAEFRHD ~ (SEQ ID NO: 14)
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has four fusion proteins linked in a preferred configuration referred to as
MAP4 (see US 5,229,490). Epitopes of AD are underlined. 10 The NAP4
configuration is shown bel ow, where branched structures are produced by
initiating peptide synthesis at both the .N term nal and side chain am nes
of lysine. Depending upon,the nunber of tines lysine is incorporated into
the sequencenavdss @lgi1omes)-peptlied Bl RIMbREFKIBSHAFFRABA RETAGTHRRAM | |
present mﬂt@g&p;blm@rmgy Inthis exanple, four identical N ternmini have
been produced on:the branched IyS|ne containing 15 core. Such multiplicity
greatly enhancesoiafe:RSROPSLY wﬂgﬁf@msﬁg Bx%e @H’ﬁﬁbﬁ@eﬂ? Il 4K GG
Peptide 20 Peptide K RR Sirrsn gﬁﬁn? 830- 844
in a MAP4 conflguratlon) DAEFRHDQNIKANSKFIG'TEL (SEQ I D Né' 'ANB0550

(Ap 1-7/Tet 440} oxoid 947-967 in a MAP4 conflguratlon)

DAEFRHDFNNFTVSFV\LRVPI@/&@H{E AI@EQAJA ?ﬁ)ﬁﬂgpﬁﬂ (Ap 1-7/Tet-anus
toxoid 830-844 + 947-967 in a |inear confl ura

DAEFRHDQY! KANSKFI G TELWQ@E%W G@s@éQfBIINNGS) 12) 35 AN90576:"
(AO 3-9)/ Tetanus t oxqigly i aa MYTERBRS ity @ oMYy

EFRHDSG(?YI KANSKFI Gl TEL (SE ID 13 Pe t| de descrl bc)ad in US 5,736, 142
(all 1% near confl
AKXVAAWT L KAAADAEFRHD é‘éééﬁ@ EMF D (SER Uaepu de) :

DAEFRHDDAEF RITSBAEFRHDA | XVAAWI'LKA AA SEQ D NO 15 Ko her 2§)xarrpl es of

fusion proteins (i
AKXVAAWT L KA, DAEF @E&PES WNTEELAT (SEQID

DAEFRHD-'AK. LK%E&%E% IDA RHD pKYVKQNTLKLAT (SEQIDNO: 24)
' DAEFRHD-PKYVKQNTLKLAT-EKKIAKMEKASSVFNV-
QYIKANSKFIGITEL-FNNFTVSFWLRVPKVSASHLE-DAEFRHD
: DAEFRHD-DAEFRHD-DAEFRHD-QYIKANSKFIGITEL-
20 FNNFTVSFWLRVPKVSASHLE (SEQ ID _

NO: 25)
DAEFRHD- QYIKANSK_FIGITELCFNNFT VSFWLRVPKVSASHLE
(SEQ ID NO: 26)
DAEFRHD- QYH(ANSKFIGI’I'ELCFNNFTV SFWLRVPKVSASHLE-
25 _ L - DAEFRHD
(SEQ ID NO 27) . '
DAEFRHD-QYIKANSKFIGITEL (SEQ ID NO: 28)on a 2
branched resin
peptide
30 __ ' _— Lys-Gly-Cys
peptide : o
EQVTNVGGAISQAVI—LAAHAEDQEAGR (Synuclem fusion protcm in

MAP-4 configuration; SEQ ID NO 29)
The same or similar carrier protciﬁs and methods of linkage can be used
35  for generating immunogens to be used in generation of antibodies against A for use in
' passiv.e 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 A.
- 40 6. Nucleic Acid En_coding Therapeutic Agents
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DAEFRHD- | SQAVHAAHAEI NEAGR (SEQ I D NGO 18) FRHDSGY- | SQAV. HAAHAEI NEAGR ( SEQ
D NO 19) 10 EFRHDSG | SQAVHAAHAEI NEAGR (SEQ I D NO  20)
PKYVKQNTLKLAT- DAEFRHD- DAEFRHD- DAEFRHD (SEQ ID NGO 21)
DAEFRHD- PKYVKOQNTLKLAT- DAEFRHD (SEQ I D NO. 22)
DAEFRHD- DAEFRHD- DAEFRHD- PKYVKONTLKLAT ( SEQ 1 D 15 NO 23) .
. DAEFRHD- DAEFRHD- PKi\iiiphTespinsds ag SiQamploMdep&ity canBNE be induced by

S8 it b R NS N SR B Bapll Pl ™ LRVP

FNNFTVSFW. RYEIKN Gk c{BE@sddFor péeiveAdbimubiation. Such nucleic acids can be DNA

 DAEFRAD Ol RARMKF G EL SRR K BRYRE B DS RALHER! © (560 10 N 27)

DAEFRHD- 8)Y1 xlégd‘llsml?le@m'léﬂs HSEQ alppi@r 288 yrdiancar, that ﬂlromhmblqn@:f the q}&pt ide 30 -
Lys-Qy- Q/s e. V Ng@, I sion protein
in NMAP-4 ﬁxgl gur a fnécr?%%gé%g sl@"%@%%n %}oxg?st?c}%% at uclgr rier -

prot ei ns an@bsmmmduﬁxom pirnagmunanspoeseusrenioteGEidfeatanege nlsments figmi nunogens
to be used 0 passi ve.
muni a1 ol B R i @R LAO o M BncliEE ), IS VE
admi ni st er epfomoterand ghlvnerr ereyuitahlertmirdchexprresiqn. Odhg dinkedmeguiatampelontrdnal
antib Od'l@ S :in(a c@d}lg’%segégxcg aré\“ﬁla 988 Aﬁ(ftbq VEQ&'O ‘il'bxl ‘ﬂl]nﬂxh?t{) oﬁblég@a'ﬂ{ s 46

ol al'so be | n

| mmune responses I nst ep03| ts can UCE
antibodies, thc two chams can be cloned in the same or separate vectors.

A number of viral vector systems are available including retrov1ral systems

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

15  (see, c.g.; Zhou et al., J. Exp. Med. 179, 1867, 1994), viral vectors from the pox family
including 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. ¥irol. 70, 508-519, 1996), Venezuelan equine encephalitis virus (sec US|

5,643,576) and rhabdoviruses, such as vesicular stomatitis virus (see WO 96/34625)and

20  papillomaviruses.(Ohe et al., Human Gene Therapy 6, 325-333, 1995); Woo etal., 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, examplcs of
| which include polymethyl met.hacrylatc polymers and polylactides and poly(lactide-co-
glycolides), see, e.g., McGee et al,, J. Micro Encap. (1996).
Gene therapy vectors or naked DNA can be delivered in vivo by
administration tb an individual pﬁtient, typically by systemic administration (e.g.,
30 intravenous, intraperitoneal, intranasal, gastric, intradermal, intramuscular, subdermal, or
' intraémn_ial infusion) or topical application (see e.g., US 5,399,346). Such vectors can
further include facilitating ag.énts such as bupivacaine (US 5,593,970). DNA can also be
adm\mstered using a gene gun. See Xiao & Brandsrﬁa, ;sz)pra. The DNA encoding an -
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adm nistration of nucleic acids encoding sel ected peptide i mmunogens, or
anti bodies and their conponent chains used for passive imrunization. Such
nucl ei c-acids can be DNA or RNA. A nucleic acid segnment encodi ng an

i mrunogen is typically linked to 5 regulatory el enents, such as a pronpter
and enhancer, that all ow expression of the DNA segnment in the intended

~target cel |@nmhog%nﬁbqirém&sed5ab mmrf&ss'ra&rdsaspriH@asi vesls) he as is desirable
for induction of a i nmune reagﬁg ronoter: a hancer elenents from

s
l'i ght or hé%EGS?P‘?ﬁéﬁ S FRPRIFEGH aﬁhﬁgﬁ’ége FrexpRRe! RE0r % nt er medi at e

early promRhdfatcaRcheSRNURGER bf AN Eraldil 138k EFdrRx 1€ Ohe RXRI®SEAON. The i nked
~regulatory el enments 10 and codi ng sequences are often cloned into a vector.

For adni ni ddeligery Hsviss mapndastuaedy A arcein dndy difiddieton, B s Wytalsai ns can be

cloned isn tﬁhﬁ-nﬁave?y Qliked DR B2 GHEHSkin iflo memas@émvaﬁaybyaﬁmg systens
. are avai l abl e including retroviral systens 6\/?% awrie and Tum n,

‘Opi n. tesPRIA ontoskia with, Chgmc‘?EGQmE@@mcangS’P‘m @er WD) vect or s (see,
e 9 , Bett et atnaﬁmlherVarra%n, vBcfors 5&$éng&19§§% a@dmaﬁmtawﬁ eXirus
vectors 15 (see, e. hou et al .. 179, 1867, 1994), viral
“vectors fr dmyo fHeb bﬁ?llﬁ%ﬂmvdﬁpﬁﬂdﬂ?%ﬁ‘%ﬂ‘ﬁ?&' lymphRsyieh §oReHBATRY an pox

Viruses, Viakgilated @G5 b £y)@mmsaa&d%1ahemaroyaemg@m&nsusmbvaa byhose derived
fromSi ndbl S, and Seni |I§ Forest Viruses (see, et alL, J.

Vi rol - o, TSRl of sy KeeaEt aely i S ELRET P TS PYS (e US
5, 643, 576) idaehordtalglonettbrises, such as vesicular.stomatitis virus (see WD

96/ 34625) and 20_papillo ruses. t .al., Human Gene Ther apy
6, 325- 333, 1995) 7- Sigtraie %Pt"’d‘ ‘é?ﬁ“i% %4 Xi ao & Brandsma, Nucl ei ¢

‘Aci ds. Res. 24, EQﬁaﬂszcdeQﬁéthodaNPscedaﬁmglmn@uaMylmnmgeﬂpchga vect or
cont ai ni ng _t he

ack Sui tabl,e I'i pids and
olhred o ghaneEiEroic T PRy TGEORT Satil 61 i ARG o bl BE LB OO
- 5,283, 185. ﬂdenﬂpmxmtwmﬂaﬁ&l@@ms,achh*agbamtﬁﬁxamﬁuhog&ﬂstbmseadnsaoainexaadsorbed to

O 25200 Sl BRSO SR, e SERTRLER: Bheall SRS
gl ycol i des)an Fs essepta, gych aswm@!-)ehaét:clal and the, anMOGV ondentssiin a (ntg%)m vi@ene t herapy"

vectors or 'I'Px@ ﬁé}o@ﬁ@\c&@@m@&adp?i'rdayyeéuﬂdre'opayéll\d&et%}iché(ﬁv picgBabion to an
i ndi vi dual ient’, typically by 'system c.admnistration (e.g., 30 .

i ntravenoust ht?&wpwmmm PRPinghensamicragee plide to fapilifaseqmicrosgopic

i nt ram@CUhﬁJmtoﬁdngeihmﬁ le réEtionk Hay 86 pavRirikd. lnfbfaﬁﬂél%)}erclli émi cal appli cat| on
(see e.g., US 5,399, 346). Such vectors-.can further Jn Hde faC|I|tat|ng :

agent s suc@&?“%ﬁf%é‘&ﬁichéf"(’@g* gseparate ripturesiArozegpe slide BT ni st er ed
usi ng a gememguamﬁ%na(loa@n&nﬁaa&dﬁmteoﬁa@roama;ma: DA 18R aaditag oftn 47_'-

AP can be used. Preferably, a'series of measurements is made of the amount of amyloid

deposit in the in vitro reaction mixture, startmg from a baseline value before the reaction
. .25 has proceeded, and one or more test values during the reaction. The antigen.can be
detected by stammg, for example with a ﬂuomccntly labelled antibody to AP or other
. component of amyloid plaqucs The anﬁbody used for stzumng may or may not be the
same as the antibody being tested for clearing actmty A reduction relative to baseline
dunng the reaction of the amyloid deposits indicates that the antibody under test has
30 cleanng activity. Such antibodies are likely to be useful in preventing or treating
Alzheimer's and other a_myloxdogemc 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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i munogen i s precipitated onto the surface of m croscopic netal beads. The
m croprojectiles are accelerated with a shock wave or expandi ng hel i um gas,
and penetrate tissues to a depth of several cell layers. For exanple, The
AccelTu Gene Delivery Device manufactured by Agracetus, Inc., (M ddleton,
W) is suitable. 5 Alternatively, naked DNA can pass through skin into the
" bl ood st r ealAS! fragingntiof syspdtiniaregpifettive tDilbar emyloidgitdquesmhirhactatsaenical  or

mechani cal Mzﬁéutn é(ﬁﬂea.g see WD 95/05853). In a further variation, vectors
encodi ng i Mmunogens can be delivered to cells ex vivo, such as cells
explanted from an i ndi vi dual pat| ent (e. g , | ynphocyt es, bone marrow

aspirates i SS 0 I hemat op0| etic stemcells,
fol | oned byblo %E?Qn%ﬁ%ﬁa{)l on ot Xt?ﬂgl%(-:ré smltln{ T8 patl ent, usually after

sel ecti oh for ¢ datigitsamepsblhtaveatmiendorhpisriadi v dualshae risieaftdgease But nst:r eem ng

Anti bodi es aring Activyit XLV. descri bes ‘SCreeni ng
an anti body ?{vm(gjs t\%n as|"vﬁhc éé?x}%xn%rgggm‘rfrShow}nélsﬁm%leposﬁtmya oomésc een for
cactivity agdherest omzlmmytrbld@ede.pmmaﬂy argyohé i aUrisk 98 snffesng forh Admreimersat i ent with

anyl of dos! SusSHIAR BT Reliohl 3l o AFDAIBLA Sligsesgcor an ani mal

nmodel havi ng characteristic gy I's contacted with phagocytic
cel | s bear i #gpinigtered-propladaspicadly to @mgrtnca'quwlanmg\hﬂadut tbehted forangl t he anti body

under tegst : ' L] s, jprimry.

Ul ture 5y SedpPb b bfecyplifh. RYBRRCHEREnGRal bRl R P TETY

are combi nefgr Baividug wh@é@bayea&lqmmqlﬁmbpfﬁmleemd@e@seowc@f % noni toring,
or mul tipl eots@aafea,agﬁmwd tageaggsr %Qéhrmﬂwunalpaaaéé 1ﬁ$sem9wﬁmax@ek WioOf a -

mcroliter dish. In’such format, a separate mniature mcroscope slide

can be nou nia¥e|expEREnEqecthis éﬁa%ataéd theselwhosayiskds drimmmined by ansysis ofgenetist i on

format, SU&-ﬁbm%ﬁenﬁHl RAdda! efehdii haflers &Bs%&mﬁ%ih%ﬁﬁer‘s E"’sé”afs@ihé@dcy aseries of
rreasurerrents is made of the anmpunt of BOSIt inthe in vitro

reacti o niRytaiees indhe, APP ﬁﬁ‘cfﬁa&fﬁﬂéﬂb%@‘?'ﬁé‘ K’Ri}"ﬁé7 eFgpasitions 6/Qandt i on 25 has

proceeded, mdefamt@sstﬁpH&dy&ﬁswcaisHaﬁmdaﬁgr@@e&melyr(@agudsmrm's'he antigen can

be detected b &Lal ni egs exan'?l e, wth a uor e centlgg | abel | ed

anti body t o™'RB* ?f&ﬁ%ﬁ'ﬁ&‘l‘f“&‘?“’éfﬂ?lp&sﬂ“l&%ﬁe Slapd 852 20d hody used

for staini ngpdm;/famrlyhngorymmmayﬁchﬁoleﬂ&manMeroadmimdymhmmg tested for
Iatlveto basel i the reaction of

clearing activit [
the anyl oi dey Jgsfﬁnnlgnc? °lmfr§élfs 53R S |°85’3§/edtr}ﬁ’8}a% ﬁas 30 cl earing
~activity Mm@nmmlchsetspaﬁmepkrmka trscribed fhdve.i In addidereanumlgeror treati ng

Al zhei ner g,;o%@égts AR R megnegi;.,g gﬁiﬁﬁm%%@% sERAN &

experlnents carried out In sup resent -1 nvention revealed
usi ng such meesaeseny of C3Ratau axrdAﬂmdweb Ebvathiatau %l decreased AB42 levcls

signify the presence of AD. Individuals suffering from Alzheimer’s disease can also bc :
diagnosed by MMSE or ADRDA crifcria as discussed in the Examples section. |

o 25 In asymptomatic patients, treatment can begin at any age (e.g., 10, 20, 30).
Usually, however, it is not necessary to bcgm treatment until a patient reaches 40, 50 60
or 70. Treatment typu:ally entails mulnple dosages over a period of time. Treaunent 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 Therein. Ifthe response falls; a booster dosage is indicated. In the case of potential

" Down's synd_ro’me patients, treatment can}:e'gin_ antenatally by admizﬁstéring therapeutic

agent to the mother or shortly after birth.
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NAC fragment of synuclein are effective to clear anyloid plaques
characteristic of Al zheiner's disease. D. Patients Amenable to
Anti-anyl oid Treatnent Reginens 5 Patients anenable to treatnent include
i ndi viduals at risk of disease but not showi ng synptons, as well as

~ patients presen Nowi Pt O f | 0 i.S..1ln. > _of
Al zhei mer' s di sttadé%eé? Vi P?%?ﬁ%ﬁg&%nyoﬂgo P@Mg&r‘:?’s e?) a%apu?cf%??rﬁg%?trogm
Al zhei mer ' sfor the dserseisiskspbatedo rOrglpemieisyreptoindntyje pragnegef chidir efremad, t he present

met hods can,. § hyl.acticall 0 { I | ation _
“wi thout t hem%gség‘g%‘?&@%%c% g@%&%ﬁ?ﬁ%%&%lﬁ%&%‘%ﬁ%ﬁ F‘?rggenaig‘ﬁ jeglc g patient. .

The pr esentLovetdivgsorareemspéoicalatigns 0§t electrobgdiogranh and dudkesedwho do have a
known gepet| 1S K i ! gi SE I y . . I reditary
anyl oi d %i s%%gég%%%#@gﬁéﬁhéﬁs% | ncaﬁﬁgggfﬂ%}g'epﬁk\%g lsrag}"g?ﬁm\?rez’z who ~ have

exper i encedrepdbirgoldersad.sHepatin thvbinarsent whap slso bd ssbpertsd,df hepatwimegadly isy - anal ysi s of
‘genetic orgbi 1 Qg{;% S. net | i oward Al zheinmer's

di sease i nc?egcafegﬁ Eggﬁr?éggltl on_sgtlgorrl1 otfﬁ'g%%ﬁﬁggﬁegﬁ@ﬁ%g??l i 3%7%0 avn%. atlons at - '
posi ti on 71&cgreicgiosertainfosnEimytoidosé7autonefmarneanpatly, akardctesizdddrydy and

Swedi sh nut afd | 1 T: . mar ker s of
ok are mASPBRRRAE kS v R "Riritotaod Boyia tEgRGRYed il 1O

fam |y M stwitlya prbgregive heusepatiyolf swietermihatepriginorA definétivedizigeesof the | ndi vi dual s
presently s (g Al zhei ' i G, i,zed from
characteri s‘%i%%b%z%ggee%%&r%tm}s 1’§‘,£ Z‘%Sfé %ﬁﬁg@loﬁ% g&grrces en%gf%ﬁg?gg I?I?cf actors

descri bed atygiable. Far syatgmiciagyyloidpsepyprfsepad agpirattid anresist biepsy sxmplesapay bavai | abl e
For identifyedOrielipyy bt idMiheA MM Bhko LS5k poRtGlddfip] #ifgment of CSF
tau and A1342 | evels.” Elevated tau and decreased. A(345 | evel s~ signify the
presence of 3RS raen rsfivasatenderPplarizaddicht BisToMOPhei mer' s di sease can al.so be
di agnosesl by MVSE or ADRDA criteria as discussed in the Exanples section.
25 I n asynptomatic patients, treatnent can begin at any age (e.g., 10, 20,
30). UsualFy, H&REY8tRegupenss not necessary to begin treatnment until a
patient reaches Iffropiiacti®ibplicitions)phakhfRtiE Yombydichiatb Hledddaindhts sremul ti ple -
dosages over, a.,_ateréod of. tine. .T]r eat rret_Pt can .ge m)ni.thﬁre‘d b?/.assayi ng '
anti body, offREITVAPEPFEBEFPEPIe B BRIV EE HAHE 8L A PEUFHE HREF M5Buti ¢ agent
(e.g., AP pesmiuntejficivetn elilnimgte oatedng thdrisklor dubay thkomeeet dfekk dissadexmpl es | and ' .

30 Il hegei the.r 0 f.alls: _a.booster is j.ndicated. I'n the .
- case of 9%0,[@%?4:%}13 g%‘c‘)%\ﬁs% g@ﬁ&?‘gﬁﬁ%" oﬁﬁe?lgaﬁ?ss%e'ﬁngﬁgt%gﬁo acng%&gegi n —
- ant enat al | ysusgectadiod, ori alieadyisnffertng doaymacit 4 discasege at aniqint fuéfiqiast feenrecir shortly -
: g‘; telr CB: ; hzg rl'ee' P é@ﬁgﬁg&fﬁ@sﬁﬁpt&ﬂ%ﬂ?&éh& ] hERaPReHBRY. agnaned: unl €ss a
: ' adequate_ to a.;cofnplish this is defined as a therapeutically- or pharmaccutically—etf[_'e_pt_ivc. '

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

25  several dosages until a sﬁ-fﬁcié:_nt immune response has been achieved. Typically, the '
immune response is monitored and repeated dosages are given if the immune rgspons§ :
starts to wane. | _ - _ _ _ | o

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

the above describe& conditions vary depending upon many different factors, including _

30  means of administration, target sife, physiological state of the pétient, whether the patient .
is human or an animal, other mg:d.icati'ons admhﬁﬂ;m¢ and whether u'cétmﬁcnt is '
prophylactic ;r .thcra;;eutic. Usually,.the, patient is 2 human, but in some dfscascs, éuch as

prion protein-associated mad cow disease, the patient can be a nonhuman mammal, such o
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|

for the disease is suspected. One prinme synptomis the presence of cardiac
or renal disease in a mddle-aged to elderly patient who al so has signs of
ot her organ invol venent. "Low voltage or extrenme axis deviations of the .
el ectrocardi ogram and thickened 5 ventricular tissue nay be indicative of
cardiac involvepent. Proteinuria s a. Ség’? om of enaI nvol Ygnent.

“Hepat i c i ngbt RR¥HEN L reAERFRLIostgenRred tRdsditpiet o oPHmiRg s 8’&365 ac?'s Uet ect ed by
physi cal emﬂmmaﬁmﬁnmegentdb;enwmmummmheﬂai adftnistepdi Wit higheral S0 a conmon

occurrence in certain forns of .anyl oi dos aut anom ¢ neur opat hy,
char act er i J%A8%$eRFRYY EPRFEINTAISR g‘%ﬁ%ﬁcc ﬁﬁ‘y“"é‘fl‘sgi%gldf%ﬁ‘gg Any| oi dosi s

shoul d be shis@RREERE:y of the BY@BEarfOmM aibn,an phmogt e58i irenunegendgrat hy of
|ndetermnate origin. A definjitive diagnosi i

f th d b d
usi ng tPssadm IBF'%W MgV o™ Lesr® HWWF@@P%W&"S%?H(?)%E‘?@ C@ai leagwlaee

For systen?& i E0hoR FH B8RS adthidiatatifR OREMAY, A%ighEr doSSfA.5-Dingpey sanpl es nmay
‘used bi opsy material is stained wth Congo red, . wth positive

s arrpl es exHidstien isysedaBpmpieally pelesst #ioptells 2hge ﬁ"c’é’odl*ﬁj'é pseddorsashtwman ght -

M Cr 0SCOPY jnjetBor- mI&eﬁﬁg@%ecBe&Icaméy LiBniBERBP HbAGhiCs dagRPbhcaleRNS,
phar maceut | cal conpositions or nedicanents are admnistered to a patient

suscept i bl & anee a dacadsy with sicesssiyg “bppstsl opmmuypogenspmeyhaprefrgdase in an  anmount

suf fi cijgnt c%&m%' fn%&?&aﬁce%mrtﬁdmnrgb m&he&rm,dg&oﬁye idiggeotingRt Of the
di sease. In her apeuti c applicati ons, _ %IOHS or icants are

adni ni st er wqusedabywmrm a fluid spaplepppthe PﬁF“‘aS‘F‘é lopd m&wpﬁj‘b m such a

di sease Inmﬂnie&maumgneuftérlo@mmbdmvaweaagmstmatm:hmen Réihd nathéds arrest, the
synptons. of the disease and its corTFI i cati ogsc An anpunt éjequate to

acconpl i sh%elhkeowndn thepptaadreadily 2dintableds tigspecHic ) tigeg fo be measure

phar maceut idealy, ¥ s@igieie takuxepnod esigitiall d&s1b§2tshbsﬁc[lﬁﬁl|‘tyﬂnﬁ16§ dr€ taR&tant hempeut ic
nts are usual l tere %saages until a

regi nmes, a
suf fi cilént g&ﬁﬁﬁﬁé@@%‘ﬁﬁ’r‘?ge% Wb’ BASE 8K °é\’i‘§a° CC@ Sgﬁf’ﬂ? i mmune
response i geteanbld théradiessn tbut Bpesiretr das agms! arbaoggmaml |lévcltslaeasemrmne response
. starts to ctive f the S|
“invention, ‘r°n°ELfl® Iégfs ﬂ g‘fm% oggpé)ecg%:crl?lggt CC(?%QSU ons vary
dependi ng mirRsiNe rEADfatelbickgP@tin Eh@ﬁms@ys iTiters ot trgst 13@00pRY12008 pre
adm ni stra%;e ;n%&e&ngé%@mpﬁgéfgngh%h&pl state of the patient, whether

~ the patien uman or an ani her medi cations adm ni stered -and -
“whet her20t reat merﬁn gny givep Wtaéﬁa&e fimmpeqesmis given . the dosagelisusualiye patient is

a human, cateth&OEBudl Eggaii%ﬁvan&b&%ﬂm%& gr&[érgﬂnm(ﬁtgﬁﬁaﬂcxﬁ$§a@fﬁhﬁﬁ%d mad. cow

- disease, e patient ca nonhuman manmmal , such
also administered, and at least greater than 10 pg/patient and usually greatcr than 100

pg/patient in the absence of adjuvant Doses for individual immunogens, selected in
accordance with the present invention, are determined according to standard dosmg and
25  titering methods, taken in conjunctlon with the teachings provided herein. A typical
regimen consists of an unmumzanon followed by booster injections at time mterva]s,
such as 6 week intervals. 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 hnmunization-‘vﬁth an antibody, the dosage ranges from about 0.0001
to 100 mg/kg, and more usually 0.01 to 5 mg/kg, of the host body weight. For example
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as a bovine. Treatnment dosages need to be titrated to optim ze safety and
efficacy. The anount of inununogen depends on whether adjuvant is also
adm ni stered, with higher dosages generally being required in the absence
- of adjuvant. Depending on the inmunogenicity of the particular fornulation,
an amount of an i mrunogen for 5 adm nistration may vary from 1. gt 500 g per

" patient andd%iﬁ%caaéﬁémsﬁgrq%ws%m 19 meflegrbofy,veight S exERPIRRy g#men

admi ni st r at jefithe chllHRITIRati¥n orke gérgb@y tO%EkObr c91c5a 5105@ oPBiice ebddy €CLioOn is
used. Typically at | east about 1 20, 50 or 10Q, j i.s used-for each human

i nj ection. 'PREN FFoBE mer-hoeﬁW%?fgnqsaﬂwv%l%?a’s%nah?dfﬁse*aﬁtq@ffw BiRiBHce a day,

to once a y@eéiﬁcmss@mqaﬁlanﬁermm&newsnyhms;&m&%&lm@dosbgatw&&h affboliymunogen
‘somewhat _preferred, 10 CGenerally, in accordance with the teachings provided

herein, »f f@%@ﬁ@eﬁﬁgéﬁé@“%ﬁ%s indigaied: SpERody s BYRlly HTHBISETR PR d sanpl e

from the Pahilgple occlHR! Bltdr¥aldbdik@adingR UM &R beweekd) tholya: zaaﬂlyng t he
titer of antibody devel gped agaj nst the inmunogen, using nethod wel |

known in t histeayals camlsa heameauiar aiagieais by mepsyring blogd devels of mb?dgéw\ﬁ@ be

measur ed. | glealded. AReSaURlyCadiBody2h Be Richifisteled al Nikiafied RSENY; Subsequent

sanpl es are taken and titeéered 5 after each inmunization. Generally, a

dose or doshorprlaiondnwhich gase ddss Feayent ddministratipmipreagide Dofageprndat | east f our

tinmes gwat@équm?owaéyemh%&{memmfmmednubb@mltﬁeﬁtmﬁ &6gena, di | ution of
e

1:100 is desirab wher e background is defined relative to a control serum

Cor  rel ati viimap 2niibgdiss show thadepesshball fiff, foflpegd bydwmpaizedpntibgdies ghimgric| gast

%018}20 or we&aké%enﬁmu&fa@gﬂ@ddlw I?Sﬁwagﬁﬁﬁﬁcw&fyémemﬁﬁs@&%%cah nvention..
any given t hat osage o en i.s given osage is

usual ty gr@é’f%ﬁp"@ﬁ‘&ﬁné‘ﬁ‘ﬁ fr the ¢ {jﬁ&éﬁpg?gaa g optherag: amE?P@?P dedic than 10 g/
patient if fgjiciviom]aehtively Be @e&gbmaﬁheﬁﬁdcd ﬂMatﬁblyllmhcrgrmaNovEMan 10 :
.tg/patient and usyall eater than atl ent bsence of

adj uvan{l? @8%9?'834%'%r°ﬂﬁ£fmﬁ“ﬁﬁ‘ﬁ?|%§f?s’ eg@ Etfngﬁ‘ff’”geggt 5&85nce with the
present i nvives.i nherpe@icdpplzatiing edelatively idgdpsige astchriddy shoddmemgs &and 25
 titering nef h%gmés takeg |n con s‘i'or}lcotf'th%r&xs‘é“astcrl‘sreﬂ%?é qcrgllmng% provided herein.
A typical T&grien consl Sy I nruni zati on Y boost er .

i nj ections mfmbkmnflﬂnhfemlmt showsgpartihl aa soBplele akeliomtion phsyptogssfher regi men
consi sts of ?EQSJ ﬁﬂ%@if’éﬁme(bgteﬁt%g ulaytereﬁ)ggt%})ﬁflach@}eﬁﬂé ons 1, 2 and 12
nont hs Iater regi-men entails an 1 njection ever two -nont hs-for
life. AP®ernati \R?F? fmb’(‘i@islﬁé‘?ldi 9preding i @ﬁé’“@%ﬁs B&s#ma?bom (¢ &8> basi s as 30

i ndi cated by 1019 u@ho 1THERE 36-86PUBRA pEatiRAS BbS rdr FRtAb&AL | on: Wi th
an anti body, O{Ht%e dosaég;eprgaon es from about 0.0 C?l to 100 rrlrg/ kg, and rmre
usual I'y 0. Oviral sec@ryignidepm H-1q0ner mossvinipsgperdeicght . For exanple 51 -

Agents for inducing an immune response can be administered by parenteral,

_ 'topical, intravenous, oral, subcutaneous, intraperitoneal, intranasal or intramuscular

25 meaos for prophylactic and/or-thcrapcﬁtic-trcatmcnt Typical routes of administraﬁon o'f
an unmunogemc agent are intramuscular (i.m. ) intravenous (i.v ) or subcutaneous (s.c.),
although other routes can be equally effective. Intramuscular i mjecuon is most typically
performed in the arm or leg muscles. In some methods, agents are injected directly into a
particular ﬁssue where deposits have accumulated, for example intracranial injt:ction7

30 Intramuscular injection or intravenous infusion are preferred for administration of -
antibody. In some methods, particular thcrapcutié antibodies are injectéd 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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dosages can be.1 ng/ kg body weight or 10 ng/ kg body wei ght. An exenpl ary
treatnment reginme entails adm nistration once per every two weeks 'or once
a nonth or once every 3 to 6 nonths. In sone methods, two or nore

nonocl onal antibodies with different binding specificities are

“adm ni stered sinultan %usl .in which case the dos,age of each anti body 5

" admini stered falt&ki eﬂfl‘%éﬂ@nfé“h%”é’é’n?lﬁd’!eémwe%ﬂ PBRmRiop with othat | y
admi ni st er edgean thattke tai PisepRNE ffctrSn trédbent vahhylbiabswar @issisegindhdlasages can

be weekly, thl.y or arly. .Intervals cap.also.be irregular as indicated
by neasuri ngP Mﬁd‘ﬁ“@é&@%?’%ﬁ?ﬁﬁdﬂﬁt@ Wp"i‘cﬁéepf’ﬂté OFFYE IndPR raly ¢ er nat i vel y,
ant i bf)dy C?Egeh’s oamﬁngbm@rcadﬂasceadﬁﬁﬁdtaémdoﬁjaicﬁa@ﬁimBmér:jﬁgémr?an,. in which
case les requent adm_nistration.is required. ge .,and 10 frequency var
dependi ng oH'c'(Elﬁsé Pﬁﬁf‘geﬂf\ir']ﬁ‘é‘gﬂ’l‘s S hs "é‘ﬁf‘f‘%’ga&?sf ﬁ@ﬁgig%ﬁ Baper. "f‘-ﬁ‘hﬁfeﬂer al y Y
human- ant i bc@tapautis benhtailh eonpRisg shmilgénsldedighed tdoproie dn Bymitenapiged .-

anti bodi es, chi {%e;ri @}apanti b(?di es,; . and nonhuman a}nt'éggggi es. The dosage and
frequency ofS*HBHPHT S12PAPT BYIVL FOMRPEFTS 2eF A2 SORFGP AR WhBE RTent M¥enfieRat nent i s
prophyl act i as ar©4 cdnftériatipeot an@ntidody Pikdefed ubasst be plapptdmmhimasd and el ativel y

| ow dosage is_adm nc'liste ed tﬁ' relgctli vely infrequent intervals over 15 a

| ong peri odTSPPPHLIEs aﬁg TERPRIESATPIRFB  t 0 receive treatment for the
rest of 10heir |ivesImhondgheit sgaetdbf the Bpition AlitiBPeptitles, aledbinstihes hi gh dosage
at relatively .shaort.intecvals is onetines.reqguited until progression of
the di seasea‘%ﬁg%rmgr § Lpmbna ‘%nrmmnﬁltaéﬂl,wﬁhg% %?%gg?'délﬁ'ws Ef‘r‘ftblel"B:f1 pati ent
shows part i edmhinatioowiih e peptiderridhcs ABj torlici ansiyfuherespone. Paiferedse. Thereafter,
the patent can be adm pistered a prophyl.actic regjne. 20 Doses for nucleic
aci ds encodladﬁlévaf“?n%“i%e@gth%“&Hﬁijé"?&‘(ﬁﬁﬁ’&%dﬂ?‘“i‘?ﬁeﬁ ¥ §2U§P8 100 ng to 100 ny,
-1g to 10 nggonfurmatbnahargeiNAhqietmupaden et affdoothe §ualiekive fofre 6f theteSponsel. I al

vectors,yar - ' nore, .Vi.ri.gns r_.dose, n for inducing an |
i mmune rlgspgrﬁg%g%di&%éggﬂé%@%?lg ePféldly%Vmpa?nena?%r?%th?sg%ecél?),e' nt ravenous,
oral, subcutaitdanophosphape iipid drdEL™)i(sreG222a2 1 l(RIBIdtumaneGienl ar 25 neans
for prophyl R&Teéra} ARl MGREY o Eﬁ%ﬁ&%@.- §&E¥‘H$ne'aéﬁfz‘? ‘i'%aet%t%{ene

adm ni stration of an I nminogenic agDent are i'ntranuscular (1. m7, o

i nt r avenousBlysoside pr sgponin iselated frem the bask of the Quiligjz $rporpria ddiier treedortnddn can be
equal I'y ef f ek X@ieridatbee KRNI bR lin VRLAE Defbh:| Bre B fPUGRdy performed in.
t he arm or muscl es. | n sone nethods, nts are injécted directly into

| eg h age
a  part PRul 4pPreged {sds. RapysH & N '?@%@@%@Xu}ﬁ?ﬁét‘éﬁ?atﬁ%N%xarrpl e
i ntracr_?ni as.gf?@ﬁ%qﬂna_Bﬁthdﬂ_ﬁd’cm Ef m&aﬁ,gl?mdm): %@adjhm&wh dlqys inf-USi on
are preferred for admnistration of anfjbody. |.n sone nethods, particular
t her apeut i ¢ V&t TBRANS Sush 3 SAYAISOE PRRFmt Pék??‘&pn?lwt%c?‘ﬂ@nauei‘mm“% sone
met hods, anitinhdditesichbemabphdsplnflipid AGeEStous tal (R ErgRl adbe336 0apPSi ti on or
il C?’ SUCHQ%). aAn'\é‘t?h%;' Ed?xgrantqse Xllaé ?WO 98/40100). Alternatively, AB can be coupled to

25 an adjuvant. However, such coupling should not substantially change the conformation of

AB so as to affect the nature of the immune response thereto. Adjuvémts can be
administered as a component of a therapeutic composition with an active agent or can be
administered separately, before, concurrently with, or after administration of the
therapeutic agc_nt.. o _ |

30 A preferred class of adjuvants is aluminum salts (alum), such as aluminum

hydroxide, aluminum phosphate, aluminum sulfate. Such adjuvants can be used with or

<y

without other Spec_iﬁc 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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|
52 Agents of the invention can optionally be adm nistered in conbination
with other agents that are at |east partly effective in treatnent of
anyl oi dogeni ¢ disease. In the case of Al zheiner's and Down's syndrone, in
whi ch anyl oid deposits occur in the brain, agents of the invention can
al so be administered in conjunction with other agents that 5 increase
' passage. of claseofagpmimss 1@bu-ﬁxheathmeﬂﬁidrpmnﬁﬁ£@§§ Subl@adyum@c&rb%iuﬁhdbﬂﬂlri er.

Furt her, ufic cocktails ISI n ogen ned t-o provoke

an i mune. roggétg@ug °T SPY ﬁlﬁﬁmﬂw éﬁg‘%ﬁéu% % B‘??b‘a‘r?gﬁ@" te also

g ont errpljat edetjlynutangy]- thBS@i?l-Dl-lﬁbgﬁﬂimlﬁél(thr—MDPﬁ.N%acatyBﬁHiﬁhﬂﬁlM D@Jaﬂ)g-mn anti body
irected a 0 onent. a no, I rect toa - -

~different 9 Eﬁ%‘%gﬁ%‘p"é@ﬁf%‘ nﬁfﬁ%d@ﬂwﬁlﬁ é‘?&[‘ga’ﬂgy]{'}hg@% i on, such as
pepti Ele§ fafd@akmtuaf: snmgcer@ﬂhydaoagpmspmbrylgxb}geﬂ@laﬂml(Mrrpt h-p/g)trln andadj uvaﬂt A

. variety o vant s use onbi a j de, such. as
AP, to eli c?et g W‘ iﬁ}letﬁésf’?lé M&djp pé?Bé’E’EWF t he

intrinsic r(ammemmmam pathe Gederis tdIovHl dRysientg. oammf»@mdmal changes

pro or red. 00 CAMEP CEIURE g Driertian o Seeta® A by meh BAbaphat o, 3

IDe O acyl aanBSrtommnhilmph@myig vhmpjsdméux(mmtrrwﬂ)efo@naaﬂlﬂakﬁbrﬁﬁbBl
st mut o e o el 8 auigBRen S oo e BB et 5 7 1 om e

- bark of th&le@tenMa), @)Salﬁmmmnmgj\m% Makmee 4Y/OTween BO) 5¥Sslurbhic-Bloekddca (see
Kensil et Bhivpel (oYO8 AR08 3 A0y JORSUDHILL A0 AdLuvant - 20, Apgr oach

(eds. Powe r ess,
5, 057, 540) tC(thcmﬂealBgemPkraclermmmmna{ ax;d CE}RMTﬁng)a\nmt dypm (RASeRibid] uvants are

coil in S ene, or optionall n
clonb: natl on W%H%%nzhogswgﬂn?m?mgg % 0dH3eRg 0 ??BEP)'H%? f}‘?cprlf’t?fcd Ay(lsee -
St out e &t Q#C.tqnal\!:elll’mgIcomphncmbﬂom:ﬂ&f‘gro@&o@ﬂstmg dﬂﬂ&h))bhospm@ﬂ hpid A9dj uvant .is
G (WO 98 ; 9:&;1 s =N dj uvant. :
ngve\(/er sﬁg}%%ggﬁ yué%tg ”éﬁbg an‘P@‘ﬁ’g}B ﬁgb%%ﬂ%heeglgﬁf%lrﬂr/mtl on of
AR so as t@ﬁ@f'@ct@h&r olpss Qfmacfcxfedtaldﬂwummmomes@me, subleseStiowloAB} uvant s can
be adnmi ni F085 £ hdifa FrEAIAAANR) 0 paams{zgmga‘?@%&eﬁ%mmt se@w th an active

agent or can be adm nistere ar at ore, concurren with, or

- after adni Am&upextimylating complexes) @W&B@gmﬂadmlamwéﬂerred cl ass of .

adj uvands  ifkomplefdiFRAY'S Rbjhwan y:oléﬁ&'}uaﬁas%tm&ﬂmﬂ 1Ay 9raipde, al um num
phosphat e, gl um num sul fat e. juvants can be used wth or wit hout

ot her specitth E‘aﬁr?ﬁlﬁﬁ%{@}‘rfﬂ’%l‘t’?tﬁé f%@’é Wscgd-@ﬁd BEoRAmerasis f?EFIODWF)@ 21,

Such adjuvants are generally available from commercial sources.
An adjuvant can be adm_xmstered 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 pécka’ged and supplied in the saxﬁe vial or can be
- packaged in separate vials and mixed before use. Immunogen and adjuvant are typically
packaged with a label md:catmg the intended therapeutic application. Ifi unmunogen and
~ adjuvant are packagcd separately, 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 adjuvént, the route of administration, the
»dosing schedule, and the efficacy of the adjuvant for the species being vaccinated. IIn
humans, a preferred pharmaceutically acceptable adjuvant is one that has been approved
for human administration by pertinent regulatory bodies. 'Examplés of such preferred

- 54



pol ymeric or nononeric am no acids such as pol yglutam c acid or polylysine.
Anot her 53 class of adjuvants is oil-in-water enulsion formulations. Such
adj uvants can be used with or w thout other specific imunostinulating

- agents such as rrurarryl peptides (e.g., N :

B al\ll?gf:g![ ;Y}J r a% %‘F&}%&}-‘Iﬁg it f@@g}aﬂf Q tZE; O?E%{ahm or more different -

N- acet'yl nu raﬂjﬁykn-tsl.caa Iba ngehs&m@mghw.anfmyé& donﬁhﬁﬁd)d’ﬁ@nc&d(: larum5mth MPL,

cety ol uc o R SR ACHPL TG b oAb L brapeet sk Sm(t“”o'xi" =

propyl ani dancoﬁ:PTdE?:F}ElBDd stabﬁmrtaﬁeﬂ{hedm?gidaaﬂ Ha@hwdm&zgﬂefude ) '
corrpone - Si on i nclu I\/F59 WO 14 37 ,
cont ai n| hg @W%Ilﬁeg(é %lygﬁcm%llﬂ’ﬁf‘“ﬁ’g B’%}h Q%o{dt nal ly

cont ai Ni Ng MPL kil oaﬂiBiﬂBﬂicﬁJsﬁfcrch'P- PE) formul ated i nt 0 subm cron 10 .

~ particles usi ng , a m crof.l ui di zer as 110Y m crofl ui.di zer
(M crof | ui di cs, WWH‘“{% U’“ﬂ'ﬂﬁ‘u"tr%d |phifmf'f.’ff9“‘§§ﬁ°gfp8ﬁ8?m0. 4% Tween
80, 5% pl uroembﬁsutgl Melset th@fﬂcyﬂiﬁafgcﬂi]ﬁd.a variaf) dfbmcd\ﬂaamaewnbary'aeaep:ramél ui di zed

into a subnmicron e n or exed ate ar, article size
enul si on, &RGPYERES: EJB%T"""g’%f ﬁ‘fceé‘f}%"(g‘fﬁ'(%ﬁ@ ed Ffélg% Tﬂ p 41
‘Hami | t orp, l\ﬂﬁ)n dbpéﬂdabmt}ﬂa@pta%d;ﬁmdﬁ cﬁ“lﬁ&mnﬁtra%{ﬁmmmaraﬁ&uc applicariog. Diie m)r e 15

bacterial cel s fr rou Si ng_of ophosphoryl
ot A Ephel Bos g EBRE depér ity o Brdb Rt RSt ERL LRt
pr ef er abl y ahdeprable, MtommtmsTdeluehmowhehareHMdan‘vthcet esmrechlpasedivant s is -
O 1 ol R R BB LB RO M R0 Bl il BmROam WY oF
particles generate §%h romsuch as | "fnl AMTUNOS ating conpl exes)
and | SCOVARRue! isGtlbmed sadf natamaféeci thebiuls.ieica@ctimmprhe@xeblﬁzbemnla*amphdj uvant

(1FA), FSyt Q)If%ﬂﬁﬁﬂucﬁ %nscgﬁxll {/{V%SIJFW%E)%CSI d;ho s}:hintggg%'esr?ds‘kqwémn%&%ﬂ\lmcr ophage -

col ony stinulating ac or atto Such
adj uvant s épleuw;e-rﬁextmspyol@zm; and§{apk's sodntion.olmraddispm thepbemmaesyticahn - adj uvant can

be admi ni Stc%xgni%hpfoﬁd?ulhmm%ﬂ 1&%@0&&%0%&%9&0& can be
adm nj stered before, concurrent with or after admnistration of the
i munogen. nontheranetifn BePERmARRECRIA ptaRilizers 204 thetlke.packaged and supplied in the

sanme vial or camahﬂuemkmﬁﬂoglﬁbnsea@mh&m&%@ abdyHedpdiizef ore use.
ckaged \Nltﬁ, a label indicating the

| munogen and adj uvant are typic

i nt ende t%@ﬁ@hﬁ??%ﬁbﬁ%‘ﬁ%gﬁﬂa Chf‘%ﬁﬁfﬁ gerigg: PPRHY %> are packaged
separ at el y,potyb@cqmaa&agmﬁgoﬁqvﬁndmdsﬁcyxak h@xﬁﬂeﬁodaﬁﬁdrsbtﬁxhﬂo@d%gaf@é m Xi ng

bef ore use. adj uvant. and/or _garri-er de on such:

C f |
factors as flge“%(?“&hﬁﬁ}‘%i? FC EREOREaFC; 261 CRRaITH W e ‘adj uvant, the
rout e of aclpgregass (sath Bwjl drdpéets @ dipssomegs)s Aldidodatly, mdcdrﬂimsahffumﬁmy of the

adj uvant f QL NG SRREIRE RRlNg VARGIAS! e 1

25 For parenteral administration, agents of the invention can be administered as

_ m_)ectable dosages of 2 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 substanccs, such as wetting or
cmulsifying'agents, surfactants, pH buffering substances and the like can be present in

- 30 | bompositions. Other components of pharmaceutical compositions are those of petroleum,
animal, vegetable, or synthetic origin, for example, peanut oil, soybean_pil, and mineral
oil. In gcﬁcral, glycols such as propylene glycol or polyethylctxe glycol. are preferred
liquid carriers, particularly for injectable solutions. Antibodies can be administered in the
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humans, a preferred pharnmaceutically acceptable adjuvant is one that has
been approved for human adm nistration by pertinent regulatory bodies.
Exanpl es of such preferred 54 adjuvants for humans include alum MPL and
Q@S-21. Optionally, two or nore different adjuvants can be used

- sinmul taneously. Preferred conbinations include alumwith MPL, alumwth
(821, MPL with Q5-21, and al um QS 21 and MPL together. Also, Inconplete
Freund' s adjgyuadth d ivery 5
Revi ews 32, f173 %8 1@%&% aﬁ/loﬁlvmg% :ﬁﬁg‘?lﬁgﬁg\?\;ﬁ?% a%ly of alum
QS-21, and mmeraﬁ@pavmtwm Elwfmm@@fmgrﬂg@hténafcnmml nvention are

of ten adm ni§hsysRdn e&nﬁnésnﬁmetaﬁaagﬁboﬁg Ry PmulGh iy acti ve
t her apeuti c agent and vari et ar maceuti ca acce tabl e
conponents. C%Etlmﬁ5ﬁ@%h@Smwaflr?Qé@YItNa@&ladJSﬁP@ﬁ@gf(thh 4. 1995) The

preferreg 10 form den@ﬁgaﬁyoebdpiaﬁnb&tﬂﬁe&rm%ﬁa&bﬁgfatﬁuraéﬁcﬁﬁd on and.

" therapeutic appllcatlon conposi tions can” al so i nclude dependlng on
the for mul afeluipnsiersusRsasionstselidfamme suitahle fr.solytiondpt axshspensionnn, liasiic car riers
or di | uent s yehitlsphiortotnjcteibh BB De pRBAEH. e?hc%%ﬁ&xyalmﬁibe Etﬂtﬂ&@édr&’l ate
phar maceuti cal compositions for aninmal or human adm ni stration.

di luent is Scprsulated inliposemes o micso partieles suehhas pelvisetids palyslyretidespr v of the )
conbi nat i Onwpayﬁi@foﬁﬁnhlée@ﬁ?ﬁﬂﬁﬂfﬁbd m&&s@& ?oodé e‘s&é idn?@l' $84ned 249

physi ol gl ci phosP %te buf fered saline, utions, dextrose
"solutio 70T nddones, ﬂ@i‘f"cefilp’éﬂé’ﬂf‘ie@’n’e”’teﬂéz%ﬁéﬂ b 8D a'aqage’é}brrpom tion
or formi at omsmynﬁh%mbdmhmdmred inQhe orh bf £depot iledtiod dPfnsplan®r NONt OXi C, '
nont herapeutl C, nonl %}I‘II c . stabilizers and the ]ike, Pharnmaceuti caI

conposi ti on& °%aé??°ﬁlw§'if Rnylate BS“@Iadmert’?éf%ﬁH{“lt 3 sHytaingd RERUsAHB | ecul es
such as pr Otemmftmmbmaﬁgtéﬁ&!m des such as chitosan, poI yl acti c aci ds,

pol Yalyeol ¢, 2t g GRRLIS Bl HE B S SR IRy opnar oo°

Z gg_olt y s is I mm%; 3pd gulmagayy Egatietonssupppsaaries,ahd dmmﬁérmhlspphicahdxpgs o] mss% -
itionally, r i gents

(e ad) uyant S RpBRbAE Sadbah Uty Bl PR TE ARG Bl

i nvent i on. cefriguceridss fich ’é‘@P@%‘%@ cap by forneddfam wixgueseoonteining thegicting on or

suspensi on pibrelibit i e $dn &@Mt@w@mﬁf&&mm@% YoraB¥6aiitRRl Fcielel UeNt Wi th a
pharmaceutical .carrier that can be a sterile Iiquid such as water " oils,

saline, gl yesipismats, fyfh %‘tﬂ#&'ﬁﬁFeunﬁ&!Mﬁﬂf&}Wml 355 iSFc), egEmsiWhces, such as

Vet tingaor steifaw, Sodivth E@ctﬁﬁﬂdﬂ'balulo%bl rafldiﬁfhg{éhﬁm cRbbrt FiBEdcREmpifphaANCes and
the |Iike can btﬁﬁpr eggﬁ OSI EI on, er nts of

phar maceut | €41 Yl SPESIORG bl Pl PSS Ecimed rlcsse

formulations or powders and contain 10%-95% of active ingredient, preferably 25%-70%.

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

F. Metho_ds of_ Diagnosis
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ani mal , vegetable, or synthetic origin, for exanple, peanut oil, soybean

oil, and,mneral oil. In general, glycols such as propyl ene glycol or -

pol yet hyl ene glycol are preferred liquid carriers, particularly for '

i nj ectabl e solutions. Antibodies can be adm nistered in the 55 formof a

depot injection or inplant preparation which can be formulated in such a
manner as to permt a sustained release of the active ingredient. An

exenplary conpasition conprises nmonoclonal antibody at 5 ng/nL, - formul ated

in aqueous buf f etPe IRYSRUGRRIPYides Fethods phdetectnesnipymyae fesponse iRt &8 adj ust ed

to pH 6.0 Wpidtidtala palient ¥k krivm of SUEQBible tOABhARRr Ui RRR! THe ASthdddafRCt aDI es,

either as |1 qui (? sol utions or suspensions; solid forns suitable for

sol uti on i nPasularlydisefildppmonitering 2 goprss of treatment being admjpistersd ta g Raienton can al so

be -pr epar ed ThelfiethéiseRebelse®d nidnfter KoRthbiepRid rédnhéft én SmptantRpaithat ed in

bi posorres Oraqdm cro particles such as pol ﬁl actide, polyglycolide; or.

copol yner f & REoRtY cament o AsyaplPEatc patjentyy; e methods 4B yiril fosee Langer,

Sci ence 249modifbrihp Bdth @B Ghmasicatio (£, anfsbaypecilcddin tesfdakd t4er y Revi ews 28,

97-119 (1997).. .Thg. a fnts of thj s(f%/_enti_on,cazn be a}t;igr_hn'kni stered in the

formof ad Stﬁﬁ"%g THREngRen) AR5 PASRIVe IHMURIZation;(&8- WEAskEPEdeys! #e f or nul at ed
‘in such a nadntifister8 atibo@Pr Mt a sustained or.pulsatile release of the

active ingredient. Additional formulations suitable for other npodes of

admi ni stration include oral, 15 intranasal, and pul nonary fornul ations,

supposi ttori es, dndctivelasaiedatién appl i cati ons. For suppositories, binders and

carriers include, for.exanpl. pol yal kyl ene gl ycol s. or triglycerides; such
suppositories c%ﬁmﬁénelt%?ﬂ%ﬁ?gwnﬁta%&%‘@ﬂ{eé’?ﬁ’?Wbm‘f“ﬁéesa FiRe

i ngredi ent patierdtfheforecadopinisyéringa%osage dHentand fcempdring thidevit/a vAedfbr thé or mul at i ons
include exgini- a .cal grades of .nannitol . |actose,

st ar ch, mgnes;_g%&gdyi#%g%%ggasé | %%énééngﬁeg%(gg’,gr%aeﬁrl% oeet},'p“é?hd magnesi um
car bonat e. mareinef expepiwentaliernsin repeathesasuneamentsrofithefsamosanpleapresedapensi ons,

t abl et s s pi 4 ' 1 [ ansS. wder s and
contain 1iowﬁdgéggﬁpﬁa?%%g&?ﬁgg{{u%ﬁg%grr a%ﬁgﬂg%é?%e '%ﬁ? é(3al

appl i cat i onfespapsesigauls & Positive tispmartoniebme fi.ci, fiat adginipirationief thezgeyt hagopi cal
admi ni st r at ichidvedd alpneh@E bh inirAiR fesPdnse)0 IAHEV NS idlnhDB r@ponbd ®edtRNt W th
cholera toxin or, 25 detoxified derivatives or subunits thereof or other
simlar bac‘ihé?ﬁ"'é!gnﬁiﬁ%ﬂﬁs“(dgé'%as@ RRFpalYe treaiment quirome &s indjqatedg dn gqnemglyg) ) .

Co- adm ni st patitritOinde:going en il @vRE oPiyeatifdntigith ALImrAOBRANCHHAt 86 @ M xture or
as |inkgd nol eecgeldkee% oht ai ned .b){rﬁlhem cal %vrithSlc' nki gg or ﬁégr_esm on as a
fusion prot @PR.° AT PRIV TPERSERPIE ™ GEr 08y ‘TR ¥ EEhi eved using a

skin patch eentudlymgches a platean. 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 relative to the control value (e.g., greater than one standard
deviation from the mean) signals a positive treatment outcome. A lack of significant _
30 increase or a decrease signals 2 negative treatment outcome. Administration of agentis = .
gcherally continued while the immune response is increésing relative to the control value,
As before, attainment of a plateau relative to control values in an indicator that the
administration of treatment can be discontinued or reduced in dosage or frequency.
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30 transferosonmes (Paul et al., Eur. J. Inmmnol. 25, 3521-24 (1995); Cevc
et al., Biochem Biophys. Acta 1368, 201-15 (1998)). F. Methods of

Di agn05|s 56 The invention provides nmethods of detecting an i mmune response
against A(3 peptide in a patient suffering fromor susceptible to

- Al zhei ner's di sease. The nethods are particularly useful for nonitoring a
course of treatnent being admnistered to a patient. The nethods can be

used to noni tor Halothet ﬂﬂ%&ﬁe&'édnﬁoﬁJaﬁt%tomm&r}%sg&ﬁgké)%}gxﬁm s& L& S and

prophyl actic %at ment on asynptonmatic pa are useful for
noni t ori ng b‘éﬁ a5 det WH@%‘?°6Fi°1(P9P‘§}ah°n@rﬁmdb@hl}lsmlmdnmsnhdcrgomesponse to

admi ni strat i mméntwmweanceagshtaﬁ&éhaééuhf s?éﬁéeQEhv(:ﬁlaQau gpasuring
| evel of administered antibody). . tive I'mmuni zation one met hods

entail det erTRIPSFC Fe3ime M?ésu&eél‘iﬁbl%«?f@mmm@sqlegwens@m noraparqdat i ent

bef ore adsi mﬁﬁﬁébmoﬁvﬂﬁbsﬁtﬂeﬁlfeaﬁ&@%hﬁ'ﬂ &eﬁm%f ifidth ta val ue for
the irmmune Ff}‘ after treatnment. i cant Tncre "e., greater
than the ty e skp %&ﬁ@#qﬁﬁ@rﬁ% thEF‘PRﬁOIYﬂUGr- é‘y@a@ntn@et&-urenent s of

the sanme s armécennnwp rIf Eﬁ&@eﬁﬁ abatiddPR siphRaR DeGMhELdnBB! Va2 r@oh&%a{m an of

such rreasuren”ents " | ue of "the I mune response signals a positive
treatment. J\TEY ?r?° geml‘%“é“lma&ﬁ'\ Kitket level inghe petientpersistydniowilscontalhi eved or -

augnent ed awalunnhmdlﬁﬁgmﬂ&éb)unedtfreghh@fd&%kﬂﬁplé%eét@&'ﬂ?&ezﬁ% BRRESa es hot
change Sfé)gnl f({lga@lratly, or decreases, a negative treatnent utco
I ndi cat e I'n general patients undergm ng an initial course of treat ment

with an inmunogei ﬂhﬁmﬁﬁl’a@a@éﬂt Qx@ﬁ%qﬂe&mﬁ%ﬁg‘héaﬂﬁ&?ﬁﬁﬁa& n i mune
eventual | y reaches a pl at eau.

response wi sive dosa
Adni ni st rat ﬁ’gnég%%z’ Ti{idet °°“§5§%2F§‘1°}1§f“ ETRIIATFE dorimmuBe fepronse tp determiner esponse
i s increasi ndetheg 2 sumpsion oftfeatnivat Rhajuied) The na&asurdmehagxabprémﬁlb@téeswgc

i nued or reduced .i n_dosage or

admi ni stere ggag% n.he. dis '
f requency. %}1&%? %’l o EE%? dmého%‘fafuﬁl tf%ff“tfg rgsponse prexiopsly achiexed iat andar d
devi at i Jf) &c RatieAy ﬁ%er azsevross m@frreaudattemignﬁﬁaﬁtamaasemwio tgopul ati on.

Typically thg ioqgihgésqllgﬂ 1] A]A opul ati on have not received
prior-treat ?er‘l't I\/basur va1 %gero r?let%?lp gﬁ%“f‘ﬁepﬁat"ﬁést"fw BSafter

admi ni st eri AT &SWQEMSFE‘@MH taﬁltére{imvﬂt Oemhml@@bdvatlthmbmmmat rol val ue.

A signifi carilué MedsBRE e 4 PltidltickiSbd Quip Q:%d%ﬂrafc%rol’@h&l:e(t 3 %:sré&{ rrgﬁlterot{]ggrre
IV u .

one standarg dey g ion. fromthe ne Q{)

A | ack of si°§ ‘ﬂ%"f’ ingd) In gpopulation Pa%nﬁééﬁ@aé@g@p@ﬁm@eaf Heagraent.v e

treat neg0d owddtematively)theintasikddaialugih Hpaties@B bd mpared with a control value in
populations of prophylactically treated patients who 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., morethana standard devxatlon) is an indicator that treatment should be resumed in a
25 patient.
The tissue sample for analysis is typically blood, plasma, serum, mucous or
: gerebmspina.l fluid from the patient. The sample is analyzed for indication of an imrﬁune
- response to the amyloid cdmponent of interest, such as any form of AB peptide. The
immunc response can be determined from the presence of, e.g., mﬁbodies or T-cc;.lls tﬁat
30 speciﬁi:ally bind to the component of interest, such as A peptide. ELISA-mcthods of
detecting antibodies specific to Ap are described in the Examples sécti_on and can be

applied to other peptide antigens. Methods of detecting reactive T-cells are well known
" in the art. |
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general ly continued while the i mune response is increasing relative to the
control value. As before, attainnent of a plateau relative to contro
‘values in an indicator that the administration of treatnent can be

di sconti nued. or reduced in dosage or frequency. 57 In other nethods, a
control value of inmmune response (e.g., a nmean and standard deviation) is
“determined froma control popul ation of individuals who have under gone
treatment with a therapeutic agent and whose i mrune responses have

pl ateaued in response to treatnent. Measured val ues of imune response in
a patient are c@rPassic Immanizitionhe control value. |If the measured level in a

patient is not q@n}} . DY m"bnan 0 andard
deviati on) from%ggd%i(l)n +%d'g?{ff8%1§ eg?érgasgve N uﬂ'e_ k "r?:] I f the
level in a fhaseifermonitoriag gptivé ingaumizatiorissaibed tlquzdtid:wwbr tlmlannhodynontl nued
~adm-ni stgat L3Rt lL.eve ient persists
- bel ow thge c%rggle?‘fuo asgl&e'ﬁ@ﬂ a coﬁg]%éeah?'%]ﬂs sén? me?ﬁt'ﬂeép ma?:gﬁ |y exanpl e,
use of a di ¢°ﬂ1eqn§nt!0nefd]hﬂﬁdrw aprexpohential décayn Withattedfrthan donagegtherdedahods a
patient who, &sfh Y rgone a

previ ous co aﬂﬂ% l??i%??r&el}%ellgs m\éupf&g?dtem;{g%ﬁ%@%%@%%ﬁ}% godet erm ne
whet her a rlefsgﬁﬂw prsibodyf administened nForiexampdephe halfilife Pfisonredmisnan endibodiesie of i nmune
response iradiRddRdEsERys.can be compared with. a value of inmune response
previously achieved in 5 the patient after a previous course of treatnent.
A si gni 10 cant - ddesameynethads,ttiaseling meashrsmensobantibody tné@siulﬂemeuimf(simaéc , greater
than a typi ﬁils@a i t he ,sanme sanpl e)
is an indi c%ﬁr%%@lgl at tBT-: agstgr?gl{ril{‘{ e&ﬁe%%ﬁﬁ& mg}?&%g,{ EI%I% Eﬁéto | ve’lnemet he val ue
measur ed i rPeakﬁﬁ*bPMPveéandw%mpdmé@rmem:emcctemmdemmgealéman pl us
standard  deyiidt a8 ofdahiafiead wae@mpgpwo@amadms Bé’cﬁxh&ﬂk Basifirte

underg0| ng a course of treatnent. ternati vel he measureg’ value in a

pati ent carP Bedcicaninsd %WEW%“%H& lrciflb%%@ & ﬁO%p%ﬁp/eu Peatd®ns of

prophyl gt uaaimﬁahareataq&maaasa%uo? aibRdy 8 Bhiislere IPfonf AR RANHe o di S€ase,
or popul atlo s of thera eutically treated patients who show arel i oration of _

di sease St ReAsTE le"?lﬁle%flqad@f°“f‘1’1%‘§é°’E%§‘i§§”‘ﬂh‘°@Fe§Fﬁ leyelsant decr ease
rel ative t(prwimxslgaatmhcdl te vastitufeia beneficlaDyréphytianic & tsdrapectautetaditit ation) is an

di cat t hat .t t | d _be t. Th t ‘
|0 8201 e A DRSO 0 SR el BB B e
cer ebr ospi mreferefidelevet! (ergq dess then tha reemminuT bre smadaod daevnanomuﬁhymnﬁor i ndi cation
of an | 3g1UGiue ﬁrﬁpg,gmqﬁa diBadcdf bmm%ﬂmﬁ%maﬁgémg&f&a%m apgigdtal’ as any

form of AP I nhune response can erm ne rom
pr esence of OSEée gfannbnﬂynmdnpésd or T-cells that

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 aﬁyloid plaque component, such as AP, 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 agent'can be'.supplicd_ prebound to a solid phase, such as to the wcl_lS ofa
30  microtiter dish. For detection of reactive T-cells, the label can be supplied as 3H-
thymidine to measure a prolifcrﬁve 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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30 specifically bind to the conponent of interest, such as AP pepti de.

ELI SA nethods of detecting anti bodies specific to AR are described in the
Exanpl es section and can be applied to other peptide antigens. Mthods of-
detecting reactive T-cells are well known in the art 58 2. Passive

- I'muni zation In general, the procedures for nonitoring passive imunization
are simlar to those for nonitoring active inmunization descri bed above.

However, th nti bad .profile.foll ow.,ng. passiye imuni zation.typically
Shows an i A Ares it AR g8 e it HisR B Vo PR PR A oR
exponent i al neheiaythat\l¥ ittacted to, ar dthidrivive acadafpagies a kitwt agieiray/duriap fis oaches
pretreatnment |leyvels wthin a

eri of d to nt hs dependi ng on the
hal f- 1ife G HREUSFORoTS dﬁm“?ﬁ PéF’@&?P?@’F‘ESPQ%ﬁ’“égFW@E’REF?S-| ife of some
lf;um‘;lln ant i b@d&eﬂiisiﬂgﬂeafbfsf ahmmnmuebeb rpaciagiti ndﬂgt&lh s, ﬂ:ﬂrdcﬁorS,CHﬂf&iomEféihévjE, f a
aseline nmeasurenent o ntibody to.AP.in.t patient. is made - before
‘admi ni st Pat FHTEEE cglge'gﬂéﬁ%é%‘ﬁ'%%wnqgsl%ﬂ%g glgecﬁhy ?’h%f’seaf ter to deternine
the peak antibody |evel, and one or nore further neasurenents are nade at
intervals to nonitor decay of ant mﬁéel s. Wen the level of antibody
has declined to baseline or a predé& ined percentage of the peak |ess
basel i ne (elg., PROPHYHLACTIC EFFITACYORARAGANSTAIAHEIMER'S DISEASE dosage of
anti body is adm @Dyt ered. In some net hods, peak or subsequent neasured
- Lleve'l s Ilezs backies¢iéxem p]’eeddgﬁ-lﬂafaﬂxﬁ_ fh islﬂ'aﬁckn dfgstﬁlﬁam@as_zﬁe{oamt]g&mcaﬁ@vi ously.
etermined to constitute a beneficial pro tic _or therapeutic treatnent
regime in oPYFé‘FxPEéT‘i’%’g}E’PS‘.”“JP f“‘f’ﬁ@°’?ﬁ;§’§ﬂg%$g¥fﬁ§ %wd-y) \}E?d'ﬁpgfeép’gﬂi‘?i cantly
| ess than adeveRpIiRikert-A¥eheufopatbology. FF6duchet anid BRariBRRBtidToNhEseQMlge St andar d
devi ation of rﬁ#ﬁ refer ncl_§1 %O c\('al ue i napolgul at i o,B&of patients benefiting
from treat MY 2 Serahef grogres ghala A s Sr Thess By Rt i body i s
i ndi cated. Beterbrykgte@siin, Beghi toFepd3ié ABaY SR inionths bPide fervaidl Byifdesn HorNOSt i C
kits for _perform ng the diagnostic 25 methods described above. Typically,
such ki tls cBiregithey sxPibiplerals ofABdepesition sapivalentjo Biptiaen ip Alzhgimer pdismEs to an
anyl oi d pl agp& rp ARONE i ' ] r Ay b3 siRegfic for
t he corrpOneﬁtD, %he Ki taﬁgﬁ%ﬁgﬁﬁﬁﬁﬁgﬁg (F%%%%ife%g}ﬁ ‘gé’f’ gégitl?%n of-
ant i bodi es fainaRAegregated ABigdas phosen hecauge pLits ahilithie idypsgngipodiogiemuligle
anti-idi ot ypligpéirialpodi es. For detection of antibodies, the agent can be
suppl i ed prebound to a solid phase, such as to the wells of a 30 nmicrotiter
dish. For detection of reactive T-cells, the |abel can be supplied as 3H-

20 A.  METHODS

-1. Source of Mice

_ Thirty PDAPP heterogenic female mice were randomly divided into the -
following 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, Preparation of Immunogens
Preparation of aggregated AP42: two milligrams of AB42 (US Peptides Inc, lot K-42-12)
was dissolved in 0.9 ml water and made up to 1 ml by adding 0.1 m] 10 x PBS. This was
30 . vortexed and allowed to incubate ovemight 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.

60



thym dine to neasure 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 regine correlating | evels of

-~ measured | abel with levels of antibodies to 59 AP or T-cells reactive with
~A(3. The termlabelling refers to any witten or recorded nmaterial that is . -

"attached to, or otherw se acconpanies a kit at any tine during its

manuf act ur e, traﬁ%ﬁ&ﬁi&bcn%f’ch‘ﬂﬁ?(vhé{&%ché%mO&ﬁﬁﬁgﬁnaﬂe@k 480 IR Lalighd | ng

enconpasses advertisin glng materi al s,

i ist ruct i ondry weightymay mﬂﬁél@@"?’%%@ﬂﬂ&@%ﬁﬁipmléﬁxmmbercasumm | as

writing i nppineias K& i Igggfgyl ﬂgg:’ @&;”ga FFICACYG:
AP AGAI NST RLZHEI l\/’%dl?lz'é in)élu&é‘saktﬁc%ts These efe%p esb‘glérscrl of
"admi ni str at Rgpe Wdﬂﬂd@ésab‘b‘rftthwena@@%én@giémwgm determipgtioneingemisstiony APP wi t h

a mutati 9n %m%gwgogﬂozm GAPP7,,.4F) that predisposes themto develop

Al zhei mer ' s-I'i ke neuropat hol ogy. Production and characteristics.of these
mce (PDAPP mce) is described in Ganes et al., Nature, supra. These
animals, in their heterozygote form begin to deposit AP at six nonths of
age forwar d. By fifteen nonths 15 of age they exh| bit levels of Ap

deposi tion equi val &nPreparationef Injectians n Al zhei ner' s d| sease. PDAPP nice were
injected with aggr pgab&dnielRn21d0QDT Sskadeada ARSF PRy *}{8&9%9 buf f er ed

sal i ne. Aggregated A(342 was chosen because of Its. Ity to induce
ant i bodil8s emulgified 1: bWéhC@mpietﬁﬁsgmd'ﬁaﬁfwant@AAmmmnl)sneqNOQ;pUr ce of Mce

- Thirty PDAPB AGhSFL R Hrk g&?%ﬁa@ioﬁf‘tgﬁov&@%‘% 5@;@%%& \é\ggﬁgﬁ nto the

- follow ng groups: 10 mc ectlon regat (one died in
transit), SW%SWWOWHF@@%dM@WWQ@d} Zlv'afrhs EWO RRBionalidses th uni nj ect ed

control s. Fippewétk gRen ﬁ%&@ﬂ,emtewagc&ﬁgsd%éqne&ﬁ.%méao&%{é &fle {,J om t he

sequence of serum anyl oid protein (SA . Preparation nmunogens
"Pr epar at i onmeRthlydpragiainci90 nholEBS. tlwectms wrgdelwsreémtwmonew (APt i des I nc,

| ot K-42512) was ﬁh§aﬁke{&1@fmmw@d&egimmﬁameaﬂ&im§@% ot wigd 1:Py addi ng

0.1 m 10 x PBS. This was 30 vortexed and all owed to I'ncubat e overni ght 37
C. under whmgtPfEBRGAGRGIS2tIAR HIREpEIOWE, JHP BLRPBS PermgusentiR MicomIaS st or ed

as a dry | ypRbidif@Rded Medahe fhedullisfng 4 bdelof i Fg REMeckidl, €CL 1 ON.

e 4. Titration of Mouse Bleeds, Tissue Preparation and
20 Immunohistochemistry

The above methods are described infra in General Materials and Methods.

B, RESULTS |
PDAPP mice were injected with either aggregated Ap42 (aggregated Ap42), SAP
| 25  peptides, or phosphate buffered saline. A groui) 6f PDAFPP mice were also left as
iminjected, positive ;:ontrols. 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 AB42
“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 df 1:1,000t0
1:30,000 for this immunogen with only a single mouse cxceeding i:l0,0000.

' TABLE 3A
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60 It should be noted.that when such commercially avail abl e|peptides are

used, the

Exanpl es herein, ,
masses of peptide may be determ ned
preparation,
" known conposition.

dry weights may include salt weights; weights reported i
unl ess ot herwi se indicated, include salt weights.
usi ng standard assays of the

‘'such as nitrogen determnation, in conjunction 5 wth
3. Preparation of Injections For each injection,

infra in General

i nj ect ed3wi

or phosphate buffered saline.

Materials and Methods. B. RESULTS PDAPP m ce were
th either aggregated Ap42 (aggregated Ap42), SAP 25 pep
A group oigAPP mce were also left

uni nj ected, positive controls. Thged ilsebemMimbE®pDM Ce t o aggr egat ed
were nonitored every ot heppafidcidViieddd biih friditidoBerd @S0 unt i |

one year ofAgd®. M e Wgf1§ Sjacr gii4ced|at Figs NOML NS gpl o I HIE P
exam ned, ePDARP of tihe nine aggregated|{Al342 nijce devel oped a hi g;F
anti body t | @memths)\hj ¢h repmmi neld high thioughout tlhe series| of 30 inj
(titers;grpater t hAr 15‘417(1&90) Thebksi nf h xbke Had<4x by, | xbmsu
titer of thbkgi THmbke 2y <dwplikei nj otk ¢
titers of &+3-000124 ’dﬂ‘g“ blegn; b | hmbkmgdn whabkeonl v <4xBk
exceedi ng 1: 10, 0000. TABLE 3A 61 Titers at 50% Maxi mal O, D.

I nj ectedoM ce

15

20

' plaque was identified in another AP 1-42-treated mouse.

25

Sera ﬁorrll PBS-treated mice were titered against aggregated AB42 at six, tenand -
twelve months. At a 1/100 dilution the PBS mice, when titered against aggregated AB42, -
only exceeded 4 times background at one data point; otherwise, they were less than 4
times background at all time points (Table 3). The SAP-specific respdnse Was negligible
at these tim_e-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 hippocampué, as well as in the
frontal and cingulate cortices. The pattern of deposition was similar to that of untreated
cbntrols, with characteristic 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

* 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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Age of #100 #101 #102. #103 #104 #105 #106 #107 #108 PDAPP nonths -4 70000
150000 15000 120000 1000 15000 50000 60000 100000 6 15000 5000 30000
55000 300 15000 15000 50000 60000 8 20000 55000 50000 50000 400 15000
18000 50000 60000 10 40000 20000 60000 50000 900 15000 50000 20000 40000
12 25000 30000 60000 40000 2700 20000 70000 25000 20000 5 TABLE 3B Titers
“at 50% Maximal O D. PBS injected Mce on both Imuno ens at 1/00 Age of
#113 #114 #115 #116 #117. PDAPP nonths 6 <4xb <4xbk <4xbk <4xbk <4xbk 10
5xbk <4xbk wmestigk vatussioR the 4mlyloid li@dendfortheRBS gnou{222%), aldfépttdantsdated bk 10

RN e L bR g e s A
aggr egat ed Q-804 p=0.8005). mme&e@ddlmdubmﬁgrgmnpdmmmmdm poi nt,
otherwi se, phledIRAPR) G ﬂ@%&ﬂésu%'ﬁ%%%& nggtf,,gl Bt pnichubib i P! nts

(Tabl e 3). ecif1c response was _ _st Ti me points
with all35titengousefsamatieid dgdsits \Semlm:dm!h tief AR-ecific nensiiaal anfibddye aggregat ed

AR 1-42 t o dee ahle anylaid in_ thejr, hrains

contrast, re@é‘?ﬁ gssueﬁ&rp Cli?fénglﬁlf’er%ﬁ °mﬁ4|§§“8$-o‘4uf}§19¥é’ﬁ'f¢g? ned

numer ous anyﬁmnxﬂﬂldiéqmstlorswasralaoheenhn piedanionized wish S&PP oEBS (FIG. IR Iﬂghf [ On]E al
d ul a I nof de 05|t|. at ‘o

pIAre T RN R

subr egi ons, subreglongief thehbraip glassicallyrsden ouABy sutlagsahe aftertindechlaplape afithal dent at e

gyrus. gye ﬁnﬁaﬂ@éﬂtzhb&yr@i ﬁ}#ﬂﬁéﬁfﬁﬁ%ﬁp group had a greatly reduced_

anyl oi d burden confined™to ppoca "An isolated plaque was
i dentified in arfdehains Rt dehpined gatddicpwitswere A5o- -Qesitt oftnatritic@lapwagat anal yses

of the anyl gt gplbiyiithalifba il SDRAPP BAE VIBUSe tiflahAFPhntivody 8ES. All of brains

* from the remaining groups (SAP-injected, PBS and uninjected mice) had numerous

neuritic plaques typical of untreated PDAPP mice. A small number of n_eunt.\c_ plaques

15  were present in one mouse treated with AN1792, and a single cluster of dystrophic
neurites was found in a second mouse treated with AN1792. Image analyses of the
hippocampiss, and shown in FIG. 3, demonstrated the virtual elimination of dystrophic
neurites in AN1792-treated mice (median 0.00%) compared to the PBS rec1p1ents
(median 0. 28%, p = 0.0005).

20 Astrocytosxs-charac_tcnstic 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 AB plaque-
associated gliosié. A subset of the GFAP-reacted slides were counter-stained with
Thioflavin _S to localize the AB deposits. The GFAP-positive astrocytes were associated

-25  with AB plaques in the SAP, PBS and untreated controls. No such association was found _
in the plaque-negative AP1-42 treated mice, while minimal plaque-associatéd gliosis was
identified in one mouse treated with AN1792. |

Image analyses, shown in FIG. 4 for the retrosplenial cortci, 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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|
the dramatic reduction achieved in the AJ 42(AN1792)-treated animals (FI G
2). The 62 nedian values of the anyloid burden for the PBS group (2.22%,
and for the untreated control group (2.65% were significantly greater
than for those i munized with AN 1792 (0.00% p=0.0005). In contrast, the
medi an val ue for the group inmmunized with SAP peptides (SAPP) was 5.74%
‘Brain tissue fromthe untreated, control mce contained 5 numerous A(3

anyl oi d deposit s Vi sual i zed Wi t he A fi.c nocl qnal nt| body

(mAb) 306 i n t heEHIR %&%ﬁéﬁ?l'&s ﬁﬁSﬁ$Hﬁ°"F ‘8%'19&8%?‘1893‘386”% A
simlar pat maatwmln@hﬂn&@a@ﬁtytmabseaﬁna{eﬁqslsmﬁjedtéaxﬂb&eodsmmml zed with
SAPP or PBS (FIG 2). In_ addition, in.these |latter three groups there Wwas
a characteriv8 hI@klﬁ%Aw}ﬁmmamﬁPva% subregi ons of the brain

classically seensaﬂoﬁaf&%mmere%@fea&e&@&ysaﬁbl sp¥hc Wiln d he - 10
hi-ppocanpal dentate g%r us,, in all three of these rou% i The ‘brains. that
1

cont ai ned n&oRpclenahydivedy spedific for MACIbpsrl swsfacepratein: MAGHAEDED) ismt  are
typically vm@r&&a&m&ﬁ@&?&ﬁmamtmmwhﬁmﬁméﬁm s 8ES: Al of
brains fromthe remaining groups (SAP-injected, PBS and unlgject ed mce)
" had numer ouSCRBIEF Ftpreem;spwe&cmwaexaphasﬁs aeitioakilsend peywpkkilier sells (ak |

number of nesd Sﬁdafa? PrRtefdent ﬂéol\ﬁfeﬁct%%&ﬁ%e m%%@ﬁ&fy tb B@ﬁfc?&}h%{“ th
AN1792, and._a aﬂ e cluster of dystrophic neurites was found in a second

mouse tr eat 8eFe N Phepotypiqaeraholegy iy MAC-4 dmpnpeoreagied sestiontp Bl8aueand shown in

FI G 3, 10emesnsdisted MAC-DRbating wdalowet in Mg tadihOst nite Gk RQBNNI790EUr i tes in
AN1792-treated m ce (nedian Q.00% caonpared to the PBS recipients (nedian

0.28% p =. BBt ‘hf(?Bﬁs“P’i“EP(l,?PBBﬂ sﬁ“éﬁér"%ﬂﬂséﬁnf‘y’cﬂi'@céﬂ*ﬁf inducsdci at ed

i nfl ammat i omﬂmmbs&sp@b&ent in the brains of the A(31-42 injected group.
The brains fromthe mce in the other groups contained abundant and
clustered GFAP-positive astrocytes typical of AR plaque- associated
gliosis. A subsef. of mmr eacted slides were counter-stained with

Thi of | ayi nSto osits ositjve astrocytes wer e
associ a;{ d 25 V\nh‘ﬁ?&k‘ ¥§P8Eﬂ ‘ﬂ‘ ?%&ewnaggéeg f‘ﬁgr“'%’&t“éed’ré'ﬁsrﬂrol s. No
such associ giciApn-4easjedteirarde mm&hmﬁ&w&:mgmnbm y16id was depotitcadd ed m ce,

whi |l e mini nal. I<31uea500|§1‘_’b| |03|s s . a’élfledlnonem)use
treated wi tHoK 8‘?’? ences; [{UR3S plipsis|apd nepritig pathqleeyy WETE o5 pl eni al

cortex, ver afsetd PDARP nﬁmeawdushpmz EibvedsbdnQsll thedatme WRR oSpaitidldgyaant with a
-medi an value of.  1.56% for those treated .30 with ANl 792 versus medi an

val ues greaf‘?é‘fmlctf?&ﬁa"é%“fcd}“c@r"Bﬁf?@’?n‘ﬁ%TﬂZi@&’W’tW’ highly effestive iadae  pBS or

untreat ed ( prefentBddfdeposition 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 therapeutic benefit in prevention of AD.

II. DOSE RESPONSE STUDY' - _

25 Groups of five-week old, female Swiss Webster mice (N=6 p’er'group)'w_ere
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 wés emulsified with.CFA and the remaining
dbse; 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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63 Evidence froma subset of the AP 1 -42- and PBS-injected m ce indicated
pl ague- associated VHC Il imunoreactivity was absent in the API-42
injected mce, consistent wth lack of an A(3-related inflamrmatory
response. Sections of the nouse brains were also reacted with a mAb
specific with a 51 nonocl onal antibody specific for MAC-1, a cell surface
“protein. MAC- 1(CDl1 Ib) is an integrin famly nenber and exists as a
het er odi mer .wi t h ex i s prese on ponocytes,
macr ophages,™ ’é’.wg?m?q? T“gméﬂﬁg‘crf‘éfaé'%&‘D@&%Y‘ "F%a‘f%ﬁméﬁ‘bftdﬁeﬁﬁ? d). The
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W th ANl 792esporsayta ANl 79Dartdte pérRimaanidalaplicabimalyges. a fi ndi ng consi stent with
. the lack ,of an Al3-induced inflammatory response. C. CONCLUSI ON 15 .The

| ack of RR pl agues and reactive neuronal and gliotic changes in the brains

of the AR 1 42- Ardpﬂmixgdioﬁﬂxe@omd&aeabsewbhl&bmmooW3 Pk WRHRb despondelat € anyl oi d
- was dep03|t I thte M;u ns, at hol o ﬂgl cg%consequences such as
gliosis and éﬂ?.‘i"Yeé dﬁéﬁsh eﬁﬁff““ rsé‘i’i? I jideses (9deBedd wi t h
A131- 42 show:1e06€afteraldoses biEl- mz%dfaﬁdge@tse@mgj ogy as control

nont r ansgeni c O%nt&o heref ore ections are hi ghI effective in

the 20 preventi HBﬁSﬁé’?i“ld{ﬂ‘P*‘HFa"é’lf‘é‘é‘lué’Hb@e lovest desrerayr fellayrisgdhai n ti ssue,

and el i monathxﬂﬁnﬂfmuzﬂwhSﬁQU@diéasé&QﬁlGMﬂha@ﬂQ fioRf §-a0DRM.YLALHGHSIyat | ve
changes. Thus, admi ni ‘ftlon of AP peptide can have both preventative and

t her apeut i c TERIPSES; ¥ers Enleifeneven th?;\@"' Hg recipiends Reestoneds. PS5 Gr oups

of five- meekamdodxpmfaamteas»amgmw\eb&beﬂloommtﬁé\iﬁ&d@%m%%mm%ae i muni zed
wi th 300, 100, 33, of A(3 fornmutated in

3
CFA/ | FA adFﬂgﬁﬁhgft“@F’e(é“Tﬁ?fraéﬁ%‘Fé@%é‘aﬂutvrexww ugbg&u&@seg@mmﬁb at bi weekl y

interval s f @wepGHIT 8000 Hollbwing tAS@tHARRURRENIA, th8 HRE incrbh wak fnsfe dOSE€ was
enmul si fi Isified wth | FA.

1&5 a gFA and the_remai ni %{9 doses were enul si

Ani mal s Wer BORFSLPT 508 epppE FhsTq WaRias 8@ dpspTeSPNPGATIATE e lqvsRantigen doshg af t er
the second graps fioi 0.003346 enﬁ@tm@fngmiﬂ&Qﬁsecttablteeﬁtﬂmdﬂ%%ip&msbf\ a subset of
t hree group t hose of antig wer e

“addi tional | F1BPER aa?%?@ﬁ‘imn@f EF‘?‘eﬁﬁﬁf HI ke ?‘?r‘ﬁag’t’ 9§Fssf°1ft8? f°Pb‘H8h°FFDnt hs
fol | owi ng t BesegRutpd it 11 &s3d0 TefdditSpteR THRID 1B irs Mo HREMNZRnsIhe ant i body

response acro% a. ranage of doses of

_)-

dy titer was dependent on the antigen dose across the broad range from 0.4 to

20 300 pg. By the third immunization, titers of the highest four doses were all comparable
and they remained ata platcau after an additional unmumzauon
' _ 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 with a steep decline the first month followmg peak r&sponse

followed by a more modest rate of decrease thereafter.
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i mmunogeni ¢ formul ati ons. These aninmals received a final fifth inmmunization
at seven nonths after study initiation. They were sacrificed one week
| ater to measure antibody responses to AN1792 and to perform toxicol ogical

anal yses. 5 A declining dose response was observed from300 to 3.7 jig with

~no response at the two | owest doses. Mean antibody titers are about 1:1000
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| ast dose, GhMberdlRekdnabad atRERE Mer%@bmea dy S phihdufifes AR ?f&ﬁfd the
decl i ne was Iess steecgedat 45% (100 t%) and about 14% f or and 11 g

doses. Thus hat 7 gurpoyp (W”(‘J’e‘i?l“iah’éiyﬁ pRicnevitet GaHes neHEtaRiapes B9t ol | owi ng
cessati on oD anchitiel PCAPROf0W3E) dampmaemmav&n difiistive ghiblilar ArustiRege decline

the first rrmthfo L OWM. nse f.ol re nodest "rate of
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- measurements of neuritic plaqué 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
pqmﬁuter-aséisted image analysis. Therefore, in addition to measuring the effects of

25 AN1792 on amyloid plaque formation, we monitored the effects of this treatment on the

' ~ development of neuriti¢ dystrophy. |

Astrocytes and microglia are non-neuronal cells that respond to and reflect the
degree of neuronal injury. GFAP-posxtwe astrocytes and MHC II-positive nucrogha are -
commonly observed in AD, and their activation increases with the severity of the disease.
30  Therefore, we also monitored the development of reactive astrocytosw and nucrog11051s in

the AN1 792-treated m1ce

A, Materials and Methodé
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paral | el manner. Dosages effective to induce an i nmmune response in humans
are typically simlar to dosages effective in mce. 5 11l1. SCREEN FOR
THERAPEUTI C EFFI CACY AGAI NST ESTABLI SHED  AD This assay is designed to test
I mmunogeni ¢ agents for activity in arresting or reversing neuropathol ogic
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PDAPP nqor i tnﬂoﬂnaqmnthsol@@&lég)ﬁn&éaﬁdqimmﬂlnm@ {vBre@ik1ial i’o?‘&gaf{paﬁ qggific for
humanAPP (mpnocl onal anti body 8E5), and is readily neasurabl’e by

conput er - as eSS thmgasusadB dudi APF teyelsin thebsainsithe epgoferriabhanimalsreere ur i ng t he
~effects of 2o Mblhddddn 81 idAMhdHithcRiREM ndiAedrat i on, we nonitored the effects
of this treat ms\g{4 tﬁ_n Fhe devel opment of neuritic dystrophy. Astrocytes and
mcroglia are nofcthdds

O Bfes esdp Exae ), uplgss pthsavisvindigeted: 479 Reptidastias 12 degr ee of
neuronal i npad GalifdciiAPeytides Ibi MEOFE9toF ABY Y E5w &8 Bse Wk prigard @S hiftipEroPiner 09l i@ are
comonl gsobserved .in AD,, and g(gﬁ_'}r a‘gtivati n, increases wth the severity

of the drseZ&EmuyzaigRsddmyisiered priox tathe {nsmopth ticy POk Califernia Bemtides I r eact i ve
ast rocyt osi MESB3P amd MEOYB9 @sre tsddfor thdwhreAMIdiQchal in@ineatichs G@minAterdyBit €ri al s and

Met hods ' 66y, 5Q¢ =Y erozygous feral e PDAPP mice, 11 to 11.5 nonths
of age, obt é?négésﬁ(gfrg%% es River, were randonly divided into two

groups: 24 nice Rooixﬂugunizations_, 100 pg of AN1792 in 200 pul PBS or PBS alone was
emulsified 1:1 (vol:vol) with Complete Freund’s adjuvant (CFA) or Incomplete Freund’s
20  adjuvant (IFA) or PBS in a final volume of 400 ul. 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 se_vcn-rﬁonth period on a two-week schedule for the first three doses followed by a
four-week interval for the remaining injecti_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 amyloid burden determined by _
30  quantitative image analysis are shown in FIG. 7. The median value of cortical amyloid
burden was 0.28% in a 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 -

67

.



|
i mmuni zed with 100 g of AN1792 and 24 m ce to be inmunized vvilth PBS, each
conbined with Freund's adjuvant. The AN1792 and PBS groups were again
di vided 5 when they reached -15 nonths of age. At 15 nonths of age
approximately half of each group of the AN1792- and PBS-treated aninmals
wer e eut hani zed (n=10 and 9, respectively), the remainder continued to
“receive imunizations until termnation at -18 nonths (n=9 and 12, _
respectively). A total of 8 aninmals (5 AN1792..3 PBS) died duri ng t he
study. In ad@myloihburdeninereasedarsr biefpldiai4rdPisin PHSdrepied mics whileANGP2- 15_ nont h

ol d 10 (n:_:Lo)treﬁ’t_@&jmaéh'a@Q%la%x@dﬁc@féﬁ:)loi‘d@hfd@@h?&ﬂ X, o658 198 ien thac! uded
for conparison in the ELISAs to neasure Al and APP | evels in the brain;

the one-year 13fmepnanwiaesisd ordrhoth the 5% apchL§-matd BBS-traated groHem JiF anyeMeni cal
anal yses. Nétbhﬂﬂ@k\@géi%gfﬂémamdﬁkthmvgzm RS aREr VD &S rddisliogat ed. US
Peptides:lot 12. and |'ifornia_ Peptides |ot 0339 of ANl 792 were-used to
prepare.t e &PLGDR0M % O redustian; R=0-0PEhMeBbS ons adni ni stered prior to
the. 15-nonth tine pepfhiy, cetitd ahfbid depRitiod @sPDAPE midzGR88esdh the o439 wer e
used for the three additignal jnmuni zati ons admi ni.steyed . between 4115 and 18
mont hs. - For i3t RFPsPATA) rertices (RS G e PREEFTSS 1 %V%%-’?‘“PBE“SPH%@Y% ® was
enul si }‘l ed 13tém;(déﬂ|ahd/@{tarhgfhltdart§@ﬂﬂb¢tEittErcﬁuadfngiloﬁdi'a?\fcamlﬁir(tﬁll:E()l‘ oﬁrzf ' |

I nco ete Freund .20 adj uvant. (I FA) .0 in a.fjnal .vo of 400 |.
The ot r ot i AR R CPHE Y PR @‘f(%&aaﬁ?{ﬁ%m%mfﬁﬁ%ﬁt- f our
doses wer® ginverhs\if AIN17$2traatfknt, amyfol dboditiunrwad gredy diwitithe®BSheR ST @ndM t hout
added adj uvant. ni zat L ons..wer ver

A total of nine_j . i t he
seven- nont h ?Rrweséweéfwf’gf\vﬁ%fgﬁ{hggﬁe% PRHT greh?ﬂlégfl ?Yé?ﬁ? r T Btges
fol ]l owed by arheltar obserestionishdvesd\tlzdt ANGT9X doenpietaiphatied theiprigestionaafsmyblle

four-nmonth treat t group. 25 euthaniz . recei ved

only the firs a%g%%m(z@tl?vgé%t.he chp gﬁ!aasnﬁslf @q%é—ﬁcggagyéﬁgg L-thg[?&r (ANl 792)

Tr eat ment on possjilprecterBui dbpositionén the ®SCt s of AN1792 treat ment on corti cal

anyl oi d byr den det ergi i j i i nhesgshown irn
ApRRIo Y3 U)o bR

FIG 7. e median v of cortica urden %1n a group
of untreat ed bhlenimthh PDARP piperie fithes demonsiptadby the p$-ewathigerupavdidrhad he pl aque

load in nce Qi kdiEdFiidVenSndnttis! AdHehQBmplefabdedcd BitbiiSal alnhRidowas I6hnk @i d
burden i ncreased over 17-fold to 4.87% 1 n_PBS-treat edd%lf?gér ‘il l e, AN1792-

treated. m ce PANEPriecater gromsse it & tofahack Phdifise plaqu sy as GPen Hot abl y
| ess than theompacédmidpdkitint reat ed .and both the 15- and 18-nonth PBS-treated
groups.. T£10e any Qi d : :
2. AP42 (AN1792) Treatment-associated Cellular and Momholdgical
Changes : _
A popﬁlation of APB-positive cells was found in brain regions that fypically
contain amyloid deposits. Rmﬁa:kably, in several brains from AN1792 recipients, very
25 | few or no cxtracéllu]ar 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 acﬁvated microglia or monocytes. They
were immunoreactive with antibodies recognizing ligands expressed by activated
l' monocytes and microglia (MHC Il and CD11b) and were occasionally associated with the
30 wall or lumen of blood vessels. Comparison of near-adjacent sections labeled with AP
and MHC II-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 H-positive cells were restricted to the vicinity of the limited
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burden was significantly reduced in the AN1792 recipients at both 15 (96%
reduction; 5 p=0.003) and 18 (>99% reducti on; p=0.0002) nonths. Typically,
cortical anyloid deposition in PDAPP mice initiates in the frontal and
retrosplenial cortices (RSC) and progresses in a ventral-lateral direction
to involve the tenporal and entorhinal cortices (EC). Little or no anyloid
“was found in the EC of 12 nonth-old mce, the approxi mate age at which
AN1792 was first admnistered. After 4 10 nonths of AN1792 treat nent,

anyl oi d depoxixleid reopgdning)indhes¢ gnimalei Hpdenthd fixationisendims emplgyed; echlsogr essi ve
i nvol vement Qfre hH8mEmUBR iGN Sli¥odild it RRbSflY cAEPIZchiSalmER - The

l.atter -observation showed that ANL792 conpleétely halted the progression of
anyl oi d° t haCOASRACDATigrds pripekneyte Remmempnsisen (G betwareleative ti ces, as
vel | as arregjesh a‘ﬁﬁbocﬁﬁ@c% Mg [cBNRIaRR ECTUBD Aich cRBs-teRotd Wih Bsifocytl NJe
profound effects of ANL/79Z treatnent on devel oping cortical .anyloi.d_.burden
in the POAPPURY edls dew foundimeny o &edBStiFealed@i®y the 18-nonth group, which had
been treated for sepeAprmRRE hYariMlyRMloFRAPY ShlodsRRcen B méQid! cal anyl oid
was found in the AN1792-treated npuse, with a total |ack of diffuse

pl aques, as TRlpqulasdayer of dheinpeeamprldeniisrgyRist dbe droptidon formsaglispinet sfrenle >

(AN1792) Tr egfti®ihe parsraft pah@s, Q&lwagh@rm@eﬂsswangmltmiaﬁ@_hom SmBoRS A
popul ati on of 3-positive cells was found in brain regions that typically
contai n anyl‘Pd %B@th"’és‘.mmtﬂf?‘?sﬁ depQsits iy S-Bratgd mice tegsmplak et 2

][eci gi e%os, ptf&ﬁéusly%i?xﬁat_dﬁz@d inn@trexddrranagt HmﬂcarTWﬁ)‘l&@gcpaﬂﬁéxﬁﬂoﬂsi@émyeﬁ_ wer e
ound. st .of t.he i munopreactjvity, a ar to be contained within
col TS wi e 1A e CCP BB = ONO AR FAEsh Py PPRELL el |'s
resenbl ed adirhinsfr@nl AN1C9DEated niite thie pareyit W drakiieally aered THEMEpPOdatPalt | ve Wit h
ant i.bodi es rec i,bzing |igands expr d by.activyated cytes and
microgl i a ( NG AGEstiton FeRRESC R sy AUBke Gkt Bebendsd AR t h the 30
wal | or Iynmomfctdw disrdptmbsmeéaﬂ,axﬁmbpmﬂusmaqu’unaaasmdjrao&mmemmtﬁmns

bat ter nstor FhseR it e b aRBEe teBLh IR BB RSB b BBy o s

Det ai | ed exarlinati on of the AN1792-treated brains revealed that the IVHC
I'l-positive cells estLi hiCdo ) |k ~anyloid
et gt these TIE Tl ety bisclled ¥n B viciy bt Sitlu®® 1
cel | s .. wer e anofoid AN drsated/aimals. e pettdvool assciation ofiAdepgitive el with| | ( CD3,
CD3e)or B Ca%)Jloid was very similar in several brains from AN1792-treated mice. The distribution " '

20  of these 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 MHC II 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. _ o
| 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  (2) Cortical Levels '
_ In untreated PDAPP mice, the median level of total AP 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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(CD45RA, CD45RB) ligands or |eukocyte common antigen (CD45), but were
reactive wth an antibody recogni zing | eukosialin (CD43) which
cross-reacts with nonocytes. No 5 such cells were found in any of the
PBS-treated m ce. PDAPP mce invariably devel op heavy anyl oid deposition in
the outer nolecular |ayer of the hippocanpal dentate gyrus. The deposition

‘forns a distinct streak w thin the perforant pathway, a subregion that

classically contains anyloid plaques in AD. The characteristic appearance
of these depdsinatlisnhd Rfictwasa2,000 /g en iresasddf@dert1Ddbld Horinp tRatirnd duise

characterized_,n untreat DAPP m c | oi ition consisted of
both di ffuse “AHt SERSHREAL 2933‘4; gymﬁ@?%ﬂ?%{gm@%ﬁﬁ TYHth ast, in a
nlurrber dof hbrmmeatbomomgg&lmrmged mmoaeaat,mmnisa«%aéMMs ﬂaag%gesﬂ Iy

al tered.” The oi eposition no |l gnger contained diffuse
anyl oi d;--and ¢ ?'ﬁle‘ﬂﬁaa‘ﬁgp “Hﬁ?mé z?aaéfmwsemwﬁﬁmm%am figaptly bessd, a..
number “of sunygtedoopyeet A ¢s, @dordggt)waeﬁmmmwmaﬁmheﬂhﬁ%m%&z ﬁ&?gfseact' ve

with anti-AP antibodies, several of which appeared to be anyl oi d-contai ni ng
cells. MHC | |gr<p@swmie\¢emg@¢4 able i) reprasepiog & 7y %opdnetiondd therAR tha wmuldu nity of

extracel l ul ar, C%é & onQeéeﬁ %Wa? Fesﬁl&%g&tﬁﬂ%dmgﬁ corlibg legglts BFA

associ at'i on o rtrve ce was ver 23 er? n several
brains from Abﬂzﬁzﬁal,mmayédtmwn%mamdmbui\tmm xﬂﬁ)chdéss wpe:seumms:yn c

cells was res r| ct to t Xi de osi ted d was
entirely absén rcgfrijn.e Srfcﬁsg%ﬁgéﬁ%h ﬁéf;ﬁé ovfer%i’@“g‘ir%tq%h%m %
Quanti t atiove mcmﬂxg@%)cm[)gmi anwmmoarimwo: | -1 abel ed sections reveal ed a.

‘trend towards increased i munoreactivity in the RSC and hi ppocanpus of

AN1792- treated mice conpared to the PBS group which reached significance
with the meastabk 40Med2m AfCevkls (8@} in\Gdriexi N hi ppocanpus. These results are

i ndi cative of active, C%ﬂﬁﬁgrﬁf)ed rem)vai, of arryl oid Aﬂl799| aque- beari ng
brain regions. g—ANi 7,%2 ETTects USI NS SADetertrmattpns 30 (a)
M4zm.<"n5 A

Cortical Level s+t Pal ¢ S pdit 92 +(Blhl AP in
the cortex at 1-21?'rDrth§0QNa§ 3zf.’OG(ﬂ)o)rg/g, whi ch incrleased to 8, 70D ng/g by
15 nont hs (Table 3. [A8,70069 83Q0 mihDNs8,609e Va00e (RAY 1260000300igl)] an

i ncrease of over 18- flakgoduls,sa t(he) |t16)000 coyyP®e (12)f|5,206° epprY i (@ent .
PBS-treated anijmal s had 8,600 ng/g tlotal A(3 at 15 [nonths which | increased
to 19,000 ng/g atp%3.0mAths. In contrast, ANL792-treated ani mals had 81%
less - ** p=0.0001. ' : o

15 (b)  Hippocampal Levels
In untreated PDAPP mice, median hippocampal levels of total AB at
twelve months of age were 15,000 ng/g which increased to 5 1,00'0 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.

20 AN1792 immuinized animals exhibited less total AB, specifically 25,000 ng/g and 51,000
ng/g at the respective 15-month and 18-month timepoints. The 18-month AN1792-
treated group value was significantly lower than that of the PBS treated grdup (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  vs. 57,000 ng/g, respectively; p=0.002) at the 18-month evaluation (Table 3).
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total AR at 15 nonths (1,600 ng/g) than the PBS-i muni zed group.
Significantly less 5 (p=0.0001) total A(3 (5,200 ng/g) was found at 18
nmont hs when the AN1792 and PBS groups were conpared (Table 4),
representing a 72%reduction in the AP that would otherw se be present.
Simlar results were obtained when cortical |evels of A0342 were cor'rpar ed,
‘nanely that the AN1792-treated group contai ned much | ess A042, but in this
case the differences between the AN1792 and PBS groups were significant at
both 15 10 rmrmess(m—@,a%)gmas@m ofdimph0001, Table 4). Table 4:
Medi an Al3 Level s (ng/ Q) ,-0.&ar TﬂagBS AN1792 Total A D42
(n). Total A042 (m—Fotyad i P—+—6 1-300—(3+6)——35 %r—?—@@ 8, 300
(10) 8,600 7, 20f B39 iz Totph _AB42 1Totd00AB4D) (bl 000
15,900 (12) 5, 2p0"12, Q "SOQQ)IIGQC):(IO) 0412 **p=0.000{L 15.(b) H pppcanpal
tevel-s-n untreht ers P\E@?Bom a44007EW 04000 PIF; A &) hese! szzqi)ot«pm; AR-at.

twel ve nonths of _age Weingnd 509 nahol eigahsg per@asiklos 0 15daR00eNp/ g at 15
mont hs and furthep=to@ibsl, 000 ng/ g at 18 nonths (Table 5). SrmTarly, PBS

i mmuni zed mce s £@ ooy2! ues of 40,000 ng/g and 65,000 ng/g at 15 nonths
‘and 18 nonths, respectively. 20 AN1792 i muni zed aninmal s exhibited | ess
total AR, specifically 25,000 ng/g and 51,000 ng/g at the respective
15-nmonth &nd 18- nont h ) neﬁoiehttllsrLﬂan 18-nmonth AN1792- treated group val ue

\gag | Si g)ni-fi cantly | owes miﬂgﬁmtdaaéatafmm ke tﬁéﬁ&ﬁﬁx@e%ﬁ&ﬁplcf(d?uftgtaploF Chat
a e . resu ane a
level s in qﬂgiu\gh %ﬁ?&%/gt%ab’% é d Ag?y%ohlﬂ? thl?lqlg ErgsecﬂooZS 5/'S &?}h 8rl Y

d1
n in the
PBS gr oup (39“%‘35 Adyitsn sa3 g/ Srdé%}%%?t >i°talp‘¥?0"ad}(929’f2ét t he
18- nont h evalng/gtat bﬁm()ﬂﬂasbdnd43)1g/g af7B ﬁiamlhse AN17BRdbant aé&d]sew&é pufdig/hgde | N

Hi ppocanpugs @M EQfﬁ%m&%d a{ﬁ 18ds (F-0R82) i) A g%%'md%@ég h5(n) Tot al
A042 (n) 12 00,11, 100 % 15 4,400 (10) 40,100 35,70 (9)
24,50 22, 100 "FE B 5L SRR DS RS Fey 5-400 57-10 (12) SO 90 I R-900-
(9)1 :
Table 6: Median AP Levels (ng/g) in Cerebellum :
UNTREATED _PBS AN1792
- Age Total AB . (n) |[Total AB (m) |[Total AP (n)
12 15.6 (10)
15 277 (10) | 208 (9 | 217 o) -
18 350  (10) | 431 (12) | 24.8° ©))

*p = 0.0018
15

4. Effects of AN1792 Treatment on APP Levels _ _

. APP-o and the full-length APP molecule both contain all or part of the AB
sequence and thus could be potentially impacfcd by the generation of an AN1792-directed
immune response. In studies to da_t'e, asli ght increase in APP levels has been noted as .

20 ‘neuropathology increases in the PDAPP mouse. In the cortex, levels of either APP-o. /FL
(full length) or APP-o. were essentially unchanged by treatment with the exception that
~ APP-a wasreduced by 19% at the 18-month timepoint in the AN1792-treated vs. the
PBS-treated group. The 18-month AN1792-treated APP values were not significantly -
different from values of the 12-month and 15-month untreated and 15-month PBS groups.
25  Inall cases the APP values remained within the ranges that are nonﬁally found in PDAPP

mice,
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* p=0.0105 p=0.0022 5 (c) Cerebellar Levels In 12-nonth untreated PDAPP

m ce, the nedian cerebellar level of total AP was 15 ng/g (Table 6). At 15
nonths, this nedian increased to 28 ng/g and by 18 nonths had risen to 35
ng/ g. PBS-treated ani mals di spl ayed nedian total A(3 values of 21 ng/g at
15 nonths and 43 ng/g at 18 nonths.. AN1792-treated animals were found to
‘have 10 22 ng/g total AR at 15 nonths and significantly | ess (p=0.002)
total AP at 18 nonths (25 ng/g) than the corresponding PBS group (Table
6). Table 6: Median AR Levels (ng/g) in Cerebel |l um UNTREATED PBS AN1792

Age Total AR . (n) Tet AR I T%) ? 0) 15 27.7 (10)
20.8 (9) 21.7 (10) et éﬁ-‘ﬁﬁiﬁ { ?@é“‘%ﬁ g”ﬁ‘%fi%m%‘%ﬁ ea(‘l%po.oom 15 4.

Ef fects of AN1792 Treatrent on P Levels . APP-a and the full-length APP
mol ecul e bot h cont ai Reugitic plaquetairden wfas $ipndfigamtly sedupsd ircthe &pmfalichnte of oul d be

tentizatty i .he. t 792.4) 1 e i
Pesponse. | n ANl ol B8] B b Lol AU AL RS WSS
not ed. -as. 20pH9él) mpethhof agg FIGNE)r dhemediamvaltreo! PRAPRItivplAgRe burdent he cort ex,

I | s of eithe - 4941 - - .al
evels or el ﬂ&gaséf) Eorﬁolvf\i?%%to()@ﬁmh@@@k%ou?rbgﬁggﬁgpmrlg nﬁﬁﬁ?%&i@’g d’i‘%s;/ 19% at

unchanged by treatnen the exceptl hat ~ / a was re
t he 18- nont h conmstediwith thengredtly radutedozvelopaeentef newriticipiaquesiBetANId92d gr oup.

The 18- mont h ANp!9in efidh GelbERlaY@ viRin VALE d#0/055/ARDEIARULY s o [d o1 ent

fromvalues of the 12-nonth 5-mont h untreated and 15-nonih PBS groups.
25 In al | 1¢ageenth greupspPspestiveds remai ned within the ranges that are normal Iy

found in PDAPP i CmmihizBtion5iviie Q705 scAMd W1 thleeAd BA teaVe astrocytosis

Neur odegenerative and  diotic Pathology Neuritic plaque burden was -
si gni i cant | y¥3saliaeigrificantly gedupsddn theRSERf &N 793-treptedipivg whencampaser! taithee
conpared to tips #RP H60HA 5 B6hptb.0lLH ah SAUBIRTH-02R) RABkhslsY af PG 9).
Median values of the percent of astrocytosis in the PBS group increased between 15 and
15 18 months from 4.26% to 5.21%. AN1792-treatment suppressed the development of
- astrocytosis at both time points to 1.89% and 3.2%, respectively. This suggests the

neuropil was not being damaged by the clearance process.

6. Antibody Responseé _
20 As described above, eleven-month dld, heterozygous PDAPP mice (N=24) “
-received a series of 5 immunizations of 100 pg of AN1792 emulsified with Freund's
adjuvant and administered intraperitoneally at weeks 0, 2, 4, 8, and 12, and a sixth
immunization with PBS alone (no Freund's adjuvant) at week 16, As é negative control, a
parallel set of 24 agc-métchcd transgenic mice received immunizations of PBS emulsified
25 - withthe same.adjuvanfs 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 meén titers (GMT) for thé
animals that were immunized with AN1792 were approximately 1,900, 7,600, and 45,000
following the second, third and last (sixth) doses respt_:ctively. No Ap-specific antibody
30 was measured in control animals following the sixth immunization. '
Approxifhately one-half of the animals were treated for an additional three
o months,‘recei.ving immuni_zations 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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p=0.01) nonths of age (FIG 8). The nedi an value of the neuritic plaque
burden. increased fromO0.32%to 0.49%in the PBS group between 15 and 18
nont hs of age. This contrasted with the greatly reduced devel opnent of
neuritic plaques in the ANl 792 group, with nmedian neuritic plaque burden
val ues. of 0.05% and 0.22% in the 15 and 18 10 nonth groups, respectively.
“I'mmuni zations with AN1792 seenmed wel| tolerated and reactive astrocytosis
was al so significantly reduced in the RSC of AN1792-treated mi ce:when

conpar ed to tdvhangeBovey tistimageriodt n fAG, {nfibSdy tivsrOappadryd tanemalBst{b3ORGm p=0. 028)
nont hs of ag FI . ian val ues of the.percent af.astracytosis in
The. pas.or oo foicftts Bk siepMEfed RorkSedrtiefa e bR A BRRE ke B BEG5L °2 ' 5106
AN1792-t r eat immstiossuppr essed t he devel opnent of astrocytosis at both tine

D ot T e RSP iU BEED bl = ™

descri beds abdeteteddh the @era BDAN T Hbateb efi@rvezy d@UBsdcRARNitidessitddbed) recei ved
a series of 5 imunizatipns. of .10Q g N17 ified with Freund's
) vt ancRaR pEt bRt an ek oGRS el it Signe Tyicteg Wi 0
and a sixth add]itiﬂéﬂybﬁédi@ﬂo%bd‘trlfﬁﬁ Ia|c6ﬂt&sf(tﬂme|?B$Lgﬂdip$Aﬂgiaql%aﬂi) at week 16.
As a negativ trol,.a. parallel set 24 age-patched transgenic mce
recei ved imﬁﬁﬁ%tf%ﬁgbﬁf“s%@ﬁﬁﬁﬁ%g’ﬁgf g%“’?/\fg?‘;h ’[[lﬂl?fémgeé??é‘? "é‘ﬁ‘ieg nts and
del i ver ed ontwolpoupamas seemiibothel 5-288i1 Baddmhithgbgs. bP etculdrlyl3trikingtviag e ldck seven

days follow ng_.each. i | zatign starting after the second dose. Antibody
res ponsei&t o°‘ﬂ?\‘nff}l§gz"\k£%8%§%saﬁ%§° E'I'ff%ﬁf °flé§"5?‘?@’taﬂy 01%‘5%%’? ?’5?3 (GwI) for
t he ani mal smidaaThaseresulisihaw ihdeichnninizhti ANNHEsynEte: APpriote gepdrabsy 1, 900,
7,600, and 45, 00 ol | owi.n e, second, third and, |l ast (sixth) doses .
respecti vel y?‘nngﬁgﬁﬁg%ﬁ"éeﬁ‘?eg"“éﬂ‘t“fl s]oYs 1Vau @dhﬁlﬁé ARl BB control ani mal s
follow ng the sixth immunization. Approxinmately one-half of the aninmals

were treated for an additi l three nt hs, receiving inmunizations at
about 20, 24 and Z;L"\Agg]k‘ézfrg‘@ﬁﬁedgfm’tuﬁé &PBE®ts was delivered in PBS
vehicl e & one wi t haiilechs weta eknsovadifrond aftie AN nanidifeddyd 12 PES-Boniuaived ned 72
unchanged Ve bl Sl AEh P e Ak LRI ShEsyaRERT o9 0

peri od coverisolgted el dultfiredfor @2 b thepragehce ofiZjpd0.t AR sor ARdOddteeersdanderi T t he

per i od coversrged el diteALe o chce o, xif the
the sera of HREP2T Bioelh O ATe s BN BMAT by MR Seestrd 24 br i

: - obtained with >1.7 pM protein. Cells from all nine AN1792-treated animals proliferated

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 AP40-1 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
. pdssessing existing amyloid deposits slows and prevents progrcssive amyloid deposifion
and retard consequential neuropathologic changes in the aged PDAPP mouse brain.
Immunizations with AN1792 essentially halted amyloid developing in structures that
30  would normally succumb to amyloidosis. Thus, administration of AB peptide has
| therapeutic benefit in the treatment of AD.
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anyl oid, a subset of sections fromthe ANl 792- and PBS-treated mce were
reacted wwth an antibody specific for nouse IgG In contrast to the PBS
group, Aa plaques in AN1792-treated brains were coated with endogenous

Il gG This difference between the two groups was seen in both 15-and
18-nmonth groups. Particularly striking was the lack 10 of labeling in the
PBS group, despite the presence of a heavy anyloid burden in these mce.
These results show that inmmunization with a synthetic AP protein- generates
anti bodi es t Hat r 8CBEENF ARHRAGMENTS vivo to the AP in anyloid plaques. 7.

ANL792° | rni zea. ARIB PGS PRRGAT ZER™ TECHORENCH i EORBR e Shays af t or

the ninth |mmm@ammadet&ml@dmmw@@tomercenveymle&toedoﬁndspawet"miceﬂi for 72-h in

‘the presence 40, AG342, .or reverse n). The

it ogen Gon ALt SRnDEEA 364 P1a PRI BibEd kb e SHFPLERSAS DS vere
obt ai ned i t hmitindzeMd REIOd ol hufsdh ﬁp@ﬁt@c&hjhga&uanzAmmazm A, ed ani mal s
proliferated 20 in response to_either A131-40 or AP 1-42 proteln W th

equal | evel s “B¥Plsdie Shesprnti-mayse {8 viap Gysing i an ASP pRivesptideaming agids S92mel ) |
‘There was no sbse%ggeg-&dtmmfamp/i&%nk a@@%@{t&ﬁumﬁmﬁ%tys §ekdl A Srefat@my RNt 1 Ol
animal s did not respond to any of t Ap proteins 5 Lower Panel).
25 C. Concl usif4a ?FEE’CEMQ@MPB%WQTC%M PQ%@WﬂlﬁaﬁgaﬁmCPQtzom,mmm zati.on of
PDAPP M CE  BRSSESS).MeniicP ki Us AP RlafinAiRRTH | Firc @é@@rxﬁﬂﬂnrﬁa@%s
progressive anyl oid” deposition and retard consequenti al neuropathol ogic
changes 19 t @g:eerlem;\ﬂ!mm&lebmmfrﬂmoqthﬁnfmmw%ﬁbsmlIeWSMMZ :"
essential ly hakiegd E&Lﬁ%g b Yelfdes that 30 woul d normally
succunb. to gﬁyﬂg | gagég%g us, %lglgl%gt%lto%n of AP peptide has

t herapeutic benefit in the treat ment of AD. 73 W SCREEN OF AP FRAGVENTS
100 PDAPP m ce agg 9- MardfiAg MMRIo8s | Muni zed with 9 different regions of
APP and A3 to determ ne which epitopes convey the efficacious response.
The 9 different i mhudsperionefdmBNBoEBNtrol are injected i.p. as described

above. Thg .5 |rrrrunp Aetidn e Lot A M@ﬁuﬁﬁuﬂ?ﬁm 8008k es 1-12,
13-28, 32- 42 - &F ;gi?&é{? to@é{]egeg ant i -rn)useﬂ‘lqz%tl G vi aﬂgé%:systl ne Ilnk

an APP pol ypéaﬁ‘PP‘H%mdali‘?f‘ﬁ‘t?s 378, 395 3-42 i epnisatet ifrkprPAPH-MONEE,  and
aggr egat ed hwmeﬁﬁeﬁéﬂ%?,co@mgmgﬂg@m@cm%%ead%étﬂo?me&ggépﬂa@t ed A 342
osi o

and PBS were used as ive and ative controls
using the crosslinking reagent sulfo-EMCS. The Af peptide derivatives were synthesized

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 rcsidﬁes_ added prior to the carboxyl terminal cysteine as indicated.

| APB1-12 peptide NHZ-DAEFRHDSGYEV_Q—COOH (SEQID NO: 30)
AB1-5 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 (SEQID
NO: 33)
30 To prepare for the coupling réaction, ten mg of sheep anti-mouse IgG (Jackson

ImmunoResearch Laboratories) was dialyzed overnight against 10 mM sodium borate
buffer, pH 8.5. The dialyzed antibody was then concentrated to a volume of 2 mL using
an Amicon Centriprep tube. Ten mg sulfo-EMCS
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respectively. Ten mice were used per treatnent group. Titers were nonitored
as above 10 and mce were euthanized at .the end of 4 nonths of :

i njections. Hi stochem stry, AR levels, and toxicol ogy anal ysis was

determ ned post nortem A. Mterials and Methods 1. Preparation of

| mmunogens 15 Preparation of coupled Aji peptides: four human AP peptide
‘conjugates (amno acid residues 1-5, 1-12, 13-28, and 33-42, each
conjugated to sheep anti-nouse 119G were prepared by coupling through an
artificial cysteine [HdgedleimididagropiBxyapicimdmidei@ddgulahBeiarcestd.) wdsi ng reagent

G A AR R e
o PR oo dstemiinhtatets ?%*?““ﬁ‘é‘b?ﬁi‘ga“m‘r‘”ﬁmmm‘im tormi nal
cyst ei-ne-as |aﬂd'?%ig?'\§gt.eg"§i3ﬁ’-ef‘?vﬁtg a‘ﬂﬂ-&’ Hﬁmﬁ%ﬁ:ﬁﬁ%n (SEQ 1D .NO
30) A(3155 petanghd biipassipaioheG- 1000« SERtibDcdiznn (Plc)rceZ&es@d?GG&amz pept i de
NH2- C- ami
oot do. Ao N REEREORIED A § B AT BbE i 8577, (o,
} mu(r:]gtéglsieg? Aumhcdyowntmrﬁxgrﬁan@pnaﬁdmhﬁeﬁ:yaabmmm?ua&?g:@,w(lc}apkcﬂ@!ran?m codi um
borate buff gpmlegf? %C%égmﬁf&'ﬁ% §/°§Jg§£t¥1i ?%%%E 1E{ngqt4h1§ concen Yated to a
vol urr:s of 2 mknmamgpefMBnAm 6 folddapkar éxpess pf Aﬂlpq:txdérmas drg;olwdl heOmENGE 74 [N
o)

i 550 ved®; n RETKPELREFG SRR S SuRF ARE-1raBiCet el [y PEiey o evcs
'&fu;”‘?ﬁﬁdmﬁrﬁ;ﬁ“‘“‘ﬂvw“?”’;{ﬂ;’&ﬁ?’???g“;fﬁd‘?“%ﬁm”zmadcﬁ&*s?“%*?ﬁeé?f”

er 55?;) ]de Solptions were qu M of actiyated's %paaéx meuse’ "2 10 i

anti - nouse Ig exchange pas
gel filtrati dgGenﬂnonked(aHoemwplaaast for &bt lJFmrcsublbg atprmegatet wengcflticemtmed

Chem cal s) e uﬂ@ body
cont aini ng f?%%b%’%%@h%g %rh? é"% ﬁg@&%@%ﬁéaﬁd%&gﬁ" égl ed and
di l'uted tl6 aapganst RS rtcaluuffyncmhana@qbp bxﬁfmcé#cywxe &g/mntldeu Thewpniigatesmerper OD as
the extincti @g;‘ . gﬁﬁﬁ
di ssol ved in Pg%e& %ﬁ ?F %‘ pn@l SNaSEt)E‘{ sqlopr E{%ﬂ“&aug% The qébg%dggt'?ltﬁlgﬁ%g%ﬂa t he
Ap33 42 pept iofl & nfgomd wiared firoddd ahi§ 0@ sThe concentrations of the conjugates were |
determined using the BCA protein assay (Pierce Chemicals) with horse IgG for the

standard curve. Conjugation was documented by the molecular wexght 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 injections 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. A100pul
aliquot of 10X PBS (1X PBS: 0.15 M NaCl, 0.01 M sodium phosphaté, pH 7.5) was then
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first dissolved in 0.5 nL of DMSO and then diluted to 20 nL with the 10 nmM

NaPO4 buffer. The peptide solutions were each added to 10 nL of activated

sheep anti-nouse 19gG and rocked at roomtenperature for 4 hr. The

resulting conjugates were concentrated to a final volunme of less than 10

nmL using an Amicon Centriprep tube and then dialyzed 15 against PBS-to

“buffer. exchange the buffer and renove free peptide. The conjugates were

passed. through 0.22 mpore size filters for sterilization and then

al i quoted i ntaﬂdéda«w&ﬁohrpslntamizmgﬁnd peecRitRe. THOLOnASn wilfortext gain

concentrations ofhﬁhe co at es & determ ned using the BCA protein

assay (Pi er ce e aé%‘i?f“%ﬁli’%ﬁ:*ﬁoq usedbs Rt dhe . st andard cur ve.

Conj ugat'i on was doc rreatatign bthé PBxoRbiei AR ExpARLIBADlabIia lR@aR g PBxd, Be 20

conj ugat ed pept.i des rel ative %@ﬁtl&gt of the actiyvated sheep ant i - nouse IgG-
J

The AP-1-5 sHEEPPRIPCORTiog o apigo feid bagterigphase MS-weelwmsissadt i ons, ..t he

rest vere § r aefnfinad leB@dr Sequprice Bsllodledl Blamide aPases@@r@want @@g&ﬁgat ed AR
peptides 25 Human 1-40 f(’AN1528 Cal i fornl a Peptides IncC ot ME0541),

human 1-42 (RReFeed asdeponped by Qltessdorfictials T4 Bigl: 8htret2§5raé@%w7dtﬂ?0)\m439)

human 25- 35, mﬂxdmmhsfe&ed‘iﬂto@%ll dna 1t ot ek G;@p?eskéacaﬁer ih@eti
peptides were fr hhﬁ?ﬁm ubilized for the gre paration eac et of

i njections f rpé?ﬂ“ﬁ‘ifo qeiea WS YRS I §Y ypea Qi@e‘}‘@sé’ﬁ@?’@tﬂ’“ﬂée%b)bcat ed. at -
-20C. For t hipseppiatiya8IES PAGB. mcmfns P&RAihifle pBEY Werd fdfichich By Qv&embld?fusﬁ%?

dei oni ze ater nd t Syvor exed to generate a relatively

uni f or in glol utalr(a)brlf Gpp ﬁ%’b‘g}‘é dyy Pfé’sqdoiﬂnce“m%s%n&%’s’“f"ﬁ@ EFmtriprapept i de

80|o l{b:vl e ag thnbe asd diplysed akﬂ&tPBSalI’hquitly arm&@é@ag%sg,(&%ﬁxﬁhmyh@o&éssy mﬂ -
sodi urg was_the ed a i ch poin

began to pr eC| p|t e%b$hP S S e L & g\}%fq @xed again and incubat ed

overnight at 37C for use the next day. Preparation of the pBx6 protein: An
expression plasmg en fusion protein consisting of the
100-am no acid bact er %%agegﬁé§¥51%ol ynmerase N 5 term nal | eader sequence
fol | oned By ani no adi $sudyd®sigds of APP (f APP) was constructed as descri bed
by C'tersdorf et al one undlithate SRG2 AR A4A254407 (hIRr The  pl asm d
TPter i nducti on

was transfen%ed into E.. coli protei n was expresse
of the  prondPer? "’FFF@CIH&E’E“@MC&F‘?béﬁﬂ’%?dlfswe@laﬂhswr&aé@‘&fawnpgx@nMS partially

purified by Rekpas! THEmBRSeRAGEed iTba&t dr &gﬁ Tﬁitﬂizw&ﬁ‘eﬁéﬁ §gla Jentified
by Western bl t sin 10 a rabbit anti-pBx6 ycl onal anti boé pool ed,

concentrat ed® °°Rf‘h"3ﬁ9ﬁV‘@é:ﬁfH“F}§la@ﬁvaﬂf uﬁ@ma averti digtyiniad tamaichthe PBS. The
purity Of20t h@erﬂéﬁég%r PdrérRdpe 28640uff beile BMmER MBS hEgroups 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 coetrol.

For each immunization, 100 g of each AP peptide in 200 ul PBS or 200 pg
- ofthe APP derivative pBx6 in the same volume of PBS or PBS alone was emulsified 1:1

'(volzvol) with Complete Freund’s adjuvant (CFA) in a final volume of 400 p1 for the first
immunization, followed by a boost of the same 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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Bl ue stai ned SDS PAGE, was approximately 5 to 10% B. Results and
Di scussion 15 1. Study Design . One hundred male and fenale, nine- to
el even-nont h ol d heterozygous PDAPP transgenic mce were obtained from
Charl es River Laboratory and Taconic Laboratory. The mice were sorted into
ten groups to be imunized with different regions of A(3 or APP conbi ned
with Freund's adjuvant. Aninals were distributed to match the 20 gender,
age, parentage and source of the animals within the groups as closely as
possi bl e.  Thillpwirgsehdmmunineiondeding efer thddepmdidostefor tiemeaseemént ofm-t he. human

sequence,  1- S5ybsdiZiters. L85 ggd - nj t %j_ﬁt anti - nouse
1 gG four _agg?neg%(g%hcielz( pg'lﬁ'u esl_l,{ﬁnﬁ%rfgﬁl%%&( éﬂ%l%%fg wer 6?&%‘%%"42
(AN1792), human 25-35, and rodent 1-42; and a fusion pol ypeptide, ' '

desi gnated as pBx6, £0 [ A -af .acid residues 592-695. A 25 tenth~
group -was:i nmuni zed é\I:VI ?E%ﬂg%%gég?w adj uvant as a contral... For .each

i-muni zati®n, 100 j iEpllokingabdut ARr mempths cfiminfuni2@ifbn!wiRe wirioRUP gptick of he APP
derivative p bh st he.sape. vol une of .PBS or PBS al one emulsified 1:1
(vol :vol) wi 5?9&%?%%%5%%% TIRp Y59 ARp s@‘iﬂ—‘z&)"ﬁi‘ﬁ?d&mﬂal\gg?’%‘eﬂ%efsf 400 gl

for the firstwasipmeparei fatimmonohistdchamied ahalysis dnd @rtsedhd waeuss@fEthanount  of

i nmunogen in | ng | e 30, F nd' s.adjuvant (IFA) for the subsequent four
doses and wi t%’%ﬁ%&’@?g‘[}ﬁﬁd#ﬁgﬁvgﬂo’g‘é@kﬁ ﬁﬂ?ﬁﬁgﬁﬁf‘%ﬁﬁgs Aeraowgéymy el ed

i ntraper i t ondsta amydoid pepkidevedlanylctdpreditdoeprbin, tha erhispite wolldRected@fesS, t hen
on a nmont{] vy ;s¢ ule thereafter. Animals we bl ed four to seven days 76
fol | ow ngmeac]ﬁg{agr%%a%f %}z;ilp? RP °s°fr§?¥’i-cﬁglcgi??‘“grcertch‘gla%@@8?ﬂw %B’épafﬂﬁng e

measur enent guanidine.i Tesywiére tibnted anAtthiertalebofamryiidot ARPW Aedardipsddyi nat el y one
week after t final dose. 2..A(3 and APP Levels.in t ain 5 Fol | owi ng
about four rr%%?lﬁgnsg?tﬁanﬁgﬂ%s’fzgihﬁ{c?ﬁsc\?él‘gaﬂdirﬁse"lr\ffr‘iew 9 éggé? °48s or the APP
derivative, lmosdensativeyip an EhiSfefbrhatom sal i ne- perfused ani mals. One

hem sphere was prepared.for imunohistqchem cal anal ysi.s and t he second
was used for the quAaRPICHaY F%’ﬁcn(')‘?n%(%%%ﬁd{bﬂfwlg8?F€P§g.’g‘*Pdmﬁﬁ'ﬁ’§ii’r‘é‘“’( he
concent r alt5i orRBSofas\seB-fobitsgeninnite Ifpochimiua tan thé ebripe phédeta 0B P43 @Mgle0i d
precursor prqtel em spher.e s _di cted .and 10 .haonogenates of the
hi ppocanpal %C%I? {;%m(?té %S%ncg}" grf(g SerTar gfrgeﬁgrist%n%m\?\’g'r gg %W%dﬁ%‘}qg‘éfginﬁg% M

guani di ne. Titesskellyorof thti coutrad groap (P3tdre/d twus) was abanyil, (90 dold lowaPBaminghe
quanti tat ed WopoCofIAr fRQloldh e Hfifikd5 le k¥ Retlus W GRAR 5 OF AC3.

peptide or APP of known
hctgrozygous_ PDAPP transgenic mice of this age (Johnson-Woods et al., 1997, supra).
20 For the cortex, a subset of treatment groups had median total AB 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 AP were reduced by 75%, 79% and 61%,
respectively, compared to tH¢ control for these treatment groups. There _wefé no

25. disccrhable correlations between AB-specific antibody titers and AP levels in the coi'tical
region of the brain for any of the groups.

_ In the hippocampus, the median reduction of total AB 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 hippbcz;.mpus

30 than in the cortex, a net reduction of 11,186 ng/g tissue in the hippocampus vcrsﬁs_ 3,171
ng/g tissue in the cortex. For groﬁps of animals receiving rodent AB1-42 or AB1-5, the -
median total A levels were ;cduccd by 36% and 26%, respectively. However, given the
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concentrations in an ELI SA format. The medi an concentration of total AP for
the control group imunized with 15 PBS was 5.8-fold higher in the

hi ppocanpus than in the cortex (median of 24,318 ng/ g hi ppocanpal tissue
conpared to 4,221 ng/g for the cortex). The nedian level in the cerebellum
of the control group (23.4 ng/g tissue) was about 1,000-fold lower than in
"the hippocanpus. These levels are sim.lar to those that we have previously
reported for heterozygous PDAPP transgenic mce of this age (Johnson-Wods
et al., 1997, srsdbgral)psi@@aﬁbﬁlemgbvm@bﬂﬁy(oftheanob&épemi‘delaveiafrnmrahmgrtoups had

medi an total aﬁViﬁ | I f.f antly from
t hose of the ?é)l% tro grougmi%5 deg 8@& rﬁeg%&tglﬁﬁﬁg S rece%“\e/fng ‘KN1792

rodent AE31- 4ABbw2 pee nifaSiredinplepippbearomnj nogadthaseashaminduced réduéliond 1. “The

medi an | evel s_of, tot al re, reduced %. 79% and 61% pectively,
conpared:-to tﬁeéd’ceg gl’“g’ffr%? ?cfﬁlf’ ‘#E%f*gg t?“’ﬁ?étF’é froes ‘?1@“ |
di scernabl CfH’gfoﬁaéHdrﬂﬁSs&iﬁitM@El&c%Bof&ﬁ@ﬁieﬁ!&fc&ﬁlﬂ'ﬁb@ﬂing‘éé in@([ﬂe@'fbd AP level's

in the cortical uwgg gn ofH‘nge brain faqr an of the g{oups

hi ppocanpus, Y Bh ‘i°6‘ﬁx6‘Fs’t“B{aélb“AP“§§%é’r té%rewltfﬁomme?gz |

t r eat nent (46%mﬂxoﬁxs@c1%ﬂ€a)aﬁmlsmév‘eba§wgr eat as that observed in the cortex
(75% p = 0.0021). However, the nagnjtude of the reduction was far greater
in the hi ppocanpus SEW%WWIWH%C%‘HFQ’MM%FCH@M  ERgtonjtypcaly minimalys ng/ g
tissue in theaficRAKEAMINSNS Y Node dffthe mBAADAR b&é%ﬁ&sk?&m&k%pfm
groups of aninmals receiving rodent API-42 or A 3l-5, medi an total AR
level s wel® r bemenized byt Sgoparious Aﬂbp/aptxé@gp@etﬁkb‘eimyvanmdmfl frogitheeof thhe 77
smal | group si#@s; @ lhhﬁs%gﬂhomébm lT'hst‘esgL %@st@tﬁyt nBh aBbliL a&*ﬁvélseve' S
fromanimal to ani n groups, ucti re no
significant. Mart:h@affeetv@blstrmemm 42 were neasured in the hi ppocarrpus
none of the treatnen AP 6&95&%&&&9&#@%@*&%&%@&2&&@% Thus,  due

to the snmaller AD bur enlnt e cortex s in region area
more sensiti vesTIoRKTR Bemitreatpd endeantsel mices fiwediBererr KEP @prayrgase WilizaR Thevel s

measur ed Ry Ehxlstg‘eeﬁéﬁa&@ﬁP?W@EXre@d’gﬁlz%MﬁﬂsP alpﬁal(afl@.& Becft?%fbﬁgéf,@o the

results fromth mrunohi st ochem cal anal ysi S (sée tal AD was
al so neasur edwf“ﬁh {‘aﬁé’em@tﬁ@‘vﬂﬁ? ﬂ’&ﬁfﬂeﬁgﬂl@n@ A2pd EditingtinformnL) 9f ARES f ect ed
with AD pat holpey foodiD of the
groups . 10 i nmuni zce%}%}[%i Eoglhegva i‘ous |°—Q)g€%ﬁagﬂc§}%@%t§%g%%%\éderi vative
di ffered frondimimtionsf Afhin asubset of tregimsuyeroups;tthe lsvelegfiARR vodre tritkangedin all Thi s
result Suggesifind filea IG5 R0f 8 UBhER andrle® rfese bt i1l eot ed by

20  immunizations with Ap peptxdcs are not depleting APP; rather the treatment effect is

spec1ﬁc to AP.

In summary, total Ap and AB1-42 levels were s1gmficantly reduced in the
cortex by treatment with AN1792, rodent ABI-42 or AP1-5 conjugate. In the-
hippocampus, total A was significantly reduced only by AN1792 treétment. No other

25  treatment-associated changes in ABor 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 peptide conjugates AB1-5, AB1-12, and
AP13-28; two groups immunized with the full length AB aggregates AN1792 and
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APP concentration was also determ ned by ELISA in the cortex and
cerebellumfromtreated and control mce. Two different APP assays were
utilized. The 15 first, ‘designated APP-a /FL, recogni zes bot h APP-al pha
(a, the secreted formof APP which has been cleaved within the AP
sequence), and full-length forms (FL) of APP, while the second recognizes
‘only APP-a. In contrast to the treatnent-associated dinmnution of A13 in a
subset of tre ro ~the levels o PP re unch ed in all,  of the
treated conpawmgﬁg%?’?&%%?ﬁ%@' Tﬁ‘e‘?ﬁ‘\fg R3S gﬁs&%‘th‘éa‘f’ﬂ%éﬁ the 20
i mruni zat i onsbwidnhin B{ath geefink flom these grotps deghoeh iMEIGAPE; THead wAgd signitahtr €at ment
effect is speegi fic t ot al AD31-42] evel s were

to AD..ln,.su ry,. A(3 an

significant!y"r e ﬁrése?foaﬂYBf“?\%mdeéld?%ixwalﬁ%%ﬁé’ﬁfcc\&g this Teatpens gOUpSy dent - AD
1- 42 or A(31- teraus nprnphbremalk nThdygreatdst phatianplisnyldio batlen (3 obRsvesirghd f i cant |y
reduced=on}y AN1792 trt nt..No other 25 tre [ - as .ated changes
in AR or APP ?‘él\l/peﬁegelwﬂg %‘ﬁ@% G RRBET Vai‘%?r“ﬁséeglucegltb%gét(%ﬁzﬁﬁ r regions -
wer e signifi cSigtificidt redigtivochennisabbséved §s dmsBinithaiStrdated With ANITSEEOSBf p Si X-
groups were pr ed, f.or, J nohi stochemical anal ysis, three groups-

i muni zed vmth&teﬁgé%zﬁ I%E‘%rﬁ%}}aé‘it%@%?r-oé’%-A(31- 12, and A(313-28:
two groups i nmuni zedrheirkdults fRaihed By quaitigdtian ARoAOAE 8PAR RS2 WNLABR a0nd 78
AN1528 and t he Pthtre t ed cont [ygljis oup. The results of imagﬁez anal yses of

the anyloid BWYLRUAR By ipage @z forsgmr cxHete THAMBIViEr ANERB R 4 n FI G

12. Ther eloversigmificgnt ifipadibh thell G@LEHIcbIRIBs afiylorI Btk v Hak R Brell By Ligria@et | cal
regions of three of thg treat ment - groyps _versus control aninmal's. The

great est redUBRELFANFS B AobPHthp BREEratiRisofieialeR la dhe same Frgion wWhemmprsied ei vi ng

ANL792 wher e Hy'ELISRAThY difiRnobdstweatieRdwbYesAL%e i1y 18 bO8dto the h@MHclibeant
reductions were also observed for those aninmals treated with AN1528 (95% p

= 0.005) and ¥ 3&R5% - S2geiiais meawyes galy snsplisARpesrceptatinto piraeesy Bs ul t s
obt ai ned by cyaadst, HRIEINNA feadupitsall fARs efAﬁ\Ro&rsﬂ}%bmnﬂnké&lé}%nﬂﬁmé'ag&zg had a

bur den by irraﬁge anal ysis differ to some extent. Treatment wth ANL
10 si gni f PcarfBeTeRgiett tSings thatlisepsspatholpgy is dioupht &e beasspristed with thedwsoliblen neasur ed

by quantit at iplRuk-BRgaaed Ry SF ApRS i Fé mﬁr}s{fsk&h&?ﬁqﬁd}thaé’édxagséﬂﬁitiLigltél' AP in
t he sane regi on when meaf ured by ELI'SA._The differénce between these two
results is |iREpYreagnantetirgls Baweteesingsdbs FLISAs amoresapid 43 easies a3y, itirage |

anal ysi.s neasstyasefanfoy sdrdtai ghipeseAPMOREVcR §aia§ devieRlitkut Pl B8R ENt-al@ciate®Nt I ASt

t he ELI-SA measr es <}II fornms of AR both sol uble and insol uble, nononeric
and reduction of AP is greater for plaque-associated than total AP. '

20 ' To determine if the AB-specific antibodies elicited by immunization in the
treated animals réacted with deposited Erain amyloid, a subset of the sections from the
treated animals and the control mice were reacted with an antibody specific for mouse

- IgG. In conﬁ‘ast to the PBS group, AB-containing plaques were coated Qith endogenous.
1gG for animals immunized with the A peptide conjugates AB1-5, AB1-12, and AB13-
25 28;and the full lerigth AP aggregates AN1792 and AN1528. Brains from animals
immunized with the other AP peptides or the APP peptide pBx6 were not analyzcd 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

79



|
15 aggregated. Since the disease pathology is thought to beiassociated W th
the insol uble. plagque-associated formof AR, the imge analysis technique
may have nore sensitivity to reveal treatnent effects. However since the
ELISAis a nore rapid and easier assay, it is very useful for screening
pur poses.  Moreover it may reveal that the treatnent-associated reduction
"of AP is greater for plaque-associated than total A 20 To determne if the
AP-specific antibodies elicited by imunization in the treated aninals
reacted with #éhédiltsdd Asskxvm iaFyG.dB chealoarsibbdyedters fvetehicisa@dblionnsz the om t he

treated ani ma Lol re react n antl body specific
for nouse. g iﬁgsgg%'?}rlé;sg utromrf"ﬁléug@\éﬁ Graagens E"CBWh‘EIEFﬂ? DT HE5OE wer e
coat ed W|th eAHé gﬁcarg@dxw AN7% (peak G D4,647) AN 1528 yead@MTEpt | de
oLt i ol 5 B s e 1 e
A(3 peptides iters fmeﬂléﬂl%r@@pﬁedﬁﬁedﬁxﬁwm&?ﬂlomg tROBFHEY ZRAG MY dds&dl ?‘ortﬁgssay 3.
Measur enent o{] o Y ers 30 our t seven

fol | owi ng each rnm ﬁa‘f‘m%‘#g%‘% a‘Yelr%’fﬂaChF‘iaug’q]QE{ f?'hﬁﬁmczﬁa‘ﬂl > for a

total of fi vearidIthWereAﬂhmlimldwdmi@ﬁﬁde\mh&hdwaﬁtﬁé ﬁ)d:ﬁ?hesﬁlﬁert o 3 tlng' gg
al es coat e

ant i body u5|n a. Sangﬁa\(ﬁl\'&_ wWth plastic nulti-

with AR 1-42. ‘Ré“tgﬁ% é35‘i)3PB’§§e(a$@ké$MTb‘o%§>¢):t4ﬁtlér2§ cvmmteépqam t ed
foll ow ng theGMfmu,ngj) Apzetf ohj ug.ﬁp?eakfm 69 zg@gl(%gk t| ons. whi ch
elicited Rﬂ% St titers -of N1792-specific antibodies: 1792 (peak
GMT: 94, 64%) , KNP %‘%W‘@Wﬁswwsmat)the h&zmolozszuwnjlcugam thpsaie’ GMT:

47, 216) and roxtasAsmmmommfa@ﬂ&tomeirﬁﬁ)mogénsﬂh%@g%lf Qﬁmﬁmﬁz%ﬁ wif,oups

decl i ned some aj follow[g%theflfth and si xth doses. “remai ni ng

five i munogefsl=gHR-28; 4R535nAPE-Ferarrent AR ‘F%vﬁ}ﬁgﬂttﬁewhefabwtmesaxﬂme si xth
dose and thetgqldggﬁ,eas ed ARHER ds fetlhe ur hi ghest
titer groups: A(31 Qlz:gnj ugé%eyl?{)ceﬂgﬁﬂgw dgnpﬂ?l wgérnm%ﬁnﬁ &Wﬁ 1, 986),
A013- 28 conj LF@'&"t"é”'E‘ﬁ’éé‘kefs ERinst the jogoms@umggeemq@autew@amgwme%s)
Aa25- 35 (praknigMtidebZ ik Aﬂl@9ﬁ§ﬁcb1lﬁggﬂ/t1bt>&}ﬁ€1som\ﬁdﬁll é@mEﬁ@é‘ﬁH% SendgRtNSt the

“honol ogous peptides using the sane' A sandw ch format for a subset of
t he i munoge t‘°‘t%6%‘@‘b‘?6ﬂf5§°‘i°ﬁﬁﬂh‘?i”éﬂ°ﬁ°ﬁ% megsysd &5 thexedetorpd ABAL 8@5- 35,
A033-42 or rageat A(31-42. These titers were about the sane as those
measured: agai nst AP 1-42 except for the rodent AR1-42 inmunogen in which
case antibody titers against the honol ogous immunogen were about two-fold

hi gher. The 15 magni4t u@enpmsprbmaﬂwﬂagmﬁ&ecm c antibody titer of

i ndi vi duai ani mal s o & n valu
0 Ap- ependcnt ymphoprohferatlon was measured using spleen cells harvested

approximatcly one week following the final, sixth, immunization. Freshly harvested
cells, 105 per well, were cultured for 5 days in the presence of AB1—40 ata concentratxon
_of 5 uM for stimulation. Cells from a subset of seven of the ten groups were aJso
cultured in the presence of the reverse peptide, AB40-1. Asa positive control, additional

- 25 cells were culnired with the T cell mitogen, PHA, and, as a negative control, cells were
cultured without added peptide. '

Lymphocytes from a majority of the animals proliferated in 'response to PHA.
There were no significant responses to the AB40-1 reverse peptide. Cells from animials
immunized with the larger aggregated A 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 m each of the groups immunized with AB1-12 conjugate, AB13-
28 conjugate and AB25-35 proliferated in response to AB1-40. The remaining groups

- 80



of treatnent
reducti on of
An- dependent

seven of the ten groups were al so

groups did not correlate with efficacy neasured as the

AP in the <cortex. 4. Lynphoproliferative Responses 20

| ynphoproliferation was neasured using spleen cells harvested
approxi mately one week followi ng the final, sixth, immnization. Freshly

harvested cells, 105 per well, were cultured for 5 days in the presence of
"A(31-40 at a concentration of 5 Mfor stimulation. Cells froma subset’ of

cultured in-the presence of the reverse

peptide, AJ34@celvingdsp kS porgugatey ABBHAR cadjugaeBiké b1FBE hadMo@tiak Wilg Agul tured

with the T ce

as_a ne trol, cells were
cultured wit I‘Jnhltumegg-gsgonse ?ﬁ&‘éws PN 28‘#?}&?}?1 °8r| ty of the animals

in response to PHA. ThereTmﬁgg no signiticant T to
t he A( 340' 1 pevel EPL I dU CE: : ) f Foff—afit t ||I|un: ch ‘A‘ + h f he | r ger
3 _pefMBROgen AN1 792 Conigate AP 1| 4&3%1195«!\!9.15328 3Regoodiérs el at ed

robustly mherASLBnuIated wth AP 1-4@swith the highggt cpmin tge
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aggregated A
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Al131-12 conj
response to
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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 wifh less efficiency. Thus the majority of helper T cell
epitopes for the four conjugate peptides are likely to reside in the IgG conjugate partner, -
not in the AP region. This hypothesis is supported by the very low incidence of
proliferativc responses for animals in each of these treatment groups. Since the AB1-5
conjugate was effective at si gnificahtly reducing the level of Aﬁ 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. -

Lack of T-cell and low antibody response from fusion peptide pBx®6,
encompassing APP amino acil_ds 592-695 including all of the AP residues may be due to
the poor immunogenicity of this particular preparation. The poor immunogenicity of the
A_BZS-BS 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

conjugation of this peptide to a carrier protein would render it more immunogenic.
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.absence of An-specific T ce

response in aninmals inmmunized with Apt-5 is not surprising $| nce peptide
epi topes recognized by CD4+ T cells are usually about 15 am no acids in
| engt h, al though shorter peptides can sonetimes function with |ess
efficiency. Thus the majority of helper T cell epitopes for the four
conjugate peptides are likely to reside in the 1gG conjugate partner, 10

‘not in the AP region. This hypothesis is supported by the very | ow

incidence of proliferative responses for animals in each of these

treat nent grolps. Pﬁpﬁé@ftq{é’%@%ﬂlEmtlb@hqﬂfgza&aesmvdﬁ'oteﬂi‘oect| ve at.

significantly redyss ng 46 byai a
Héméctyg%e : :d% 1{;53 pnus a4 s ggn%n uced by

i muni zat i on aSmankiss Bb@étﬂa@leollagpb&om mmumeectmmc bT@GWaS @m’aadﬁomfoth& cel'l”

and | ow ant i ROV hESRRASE i X APP ami no

act ds-+592-+695 i ncl Ugl ng aﬁﬁ%@%ﬁ ﬁg?%'%%grﬁcﬁogegn%ybggugg ptugﬁcdtq%e pPoor:;

i munogeniSci @§findty chiemgtography. cAr ayerape efirbouttOi Sohmg ShiEnrpoogent sprrifivagBividgi ty- of

the AR25-35 ;088508 EmbS peptide being too small to be

likely to COI’llt alrﬁ aeyegoo e"lélv‘ﬁ%%/togdg?{éod;leio?ﬁ o hel p the induction of an

anti body response. is antici pat ed that 20 conjugation of this peptide

to a carrier vgrotpésg; g\% Egg{ [‘rggmnogenl c. 81 V. Preparation
of Pol ycl onal Anti bO(‘ZIII es lgu assl ve tg)‘a{)?ec on 125 non-transgenic nice

were i muni zed wi ErPupsRf 7 menth oldREMARY, mamchwmehammteﬁmﬁeasmgﬁxmms Bl ood
was col | qgt ed i £105 b . g ot.h bl ood
conmponents. §°§'| body spglgfz%%lﬂ% gne“ Ahg%lnxn&?ﬁsjnﬁg aEe)%l ﬁ%’% bé’??'y purified
by 5 affini t prepirpiéans wetppapfisd tomedmelea@@xm leedmwor@cliina:ls d‘«ﬂj]bolﬁreparcd

i mrunogen- sp i ned per use, [ a total of

60- 120 ng. v?&”%ggg é”%ﬁ"ﬁ“ tﬂ?on orioner o LAY ‘8‘°/£F59‘t§$%af§§afl9s 7-9
mont h ol d PDhRPidgingsand scrbenivegrthe hytbpé@rtxsdorvantahnlﬁmﬁtlngspecriﬁdaB)Sbmﬂs to 20

pol ycl onal a 3 .monocl opal s s sho el ow. All

anti body pr g%%?@??%’ﬁfﬁ%@e&%hﬂ | A{“&ﬁé{}%’mg WF‘égel s.

Monocl ondfs can be prepared agai nst a fragnent by |nj ectl ng the fragnent
or longer formof A(3 into a nouse, prgpaki ng hybridomas and screening the
hybridonmas for an antibody that specifically binds to a desired fr agnent
of AP witho hindi oY M =Wt her _nanav 15 Tabl e 8

Ant'i-body Epif ope 2I-l3‘,5§(,§0d§- 12 Epitope
2H3 AP 1-12
10D5 _ AP 1-12
266 . APB 13-28
21F12 Ap 3342
Mouse polyclonal - Anti-Aggregated AB42
anti-human AB42

Mice were injected ip as needed over a 4 month period to maintain a circulating
gntibody.cqnccntration measured by ELISA titer of greater than 1/1000 defined by ELISA
20 toAB42or 'o‘t_her immunogcn. Titers were monitored as above and mice were euthanized

- atthe end of 6 months of injections. Histochemistry, AP levels and toxicology were
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| OD5 AD 1-12 266 AR 13-28 21F12 AR 33-42 Mouse pol ycl onal Anti - Aggregated
A(342 anti-human A(342 Mce were injected ip as needed over a 4 nonth
period to maintain a circulating antibody concentration neasured by ELI SA
titer of greater than 1/1000 defined by ELISA 20 to AP42 or ot her

i mmunogen. Titers were nonitored as above and m ce were euthanized at the
"end of 6 nonths of injections. H stochenmstry, AR |evels and toxicol ogy
were 82 performed post nortem Ten mce were used per group. Additional
studi es of paeesforeed postruorierntTen micerveerelesed perpeshipl M dBKRHRN kRGicIBf pasdfte X! |

bel ow. 5 VI . foapagis DiLtferen Lu s, Thi s exanpl e conpares CFA,
alum an oil-in wat edrnaggr%%é?bgﬁma%&mﬂkﬁ%%?a/ﬁ@%]ﬁ&ty to stimulate an i mmune
response, A. Materials and Methods 10 1. Study Design One hundred feirale
Hartl ey strain six-week old guinea pigs, obtained fromE mH Il Breeding
‘taboratori es, Chel nsford, MA, Wwere sorted into ten groups to be.imunized
with AN1792 o¥lla fampirisoyofDdlredeAdjveisve t her eof combined with various:

adj uvant's. Sevensgi. ' iknj,ections. of AN1792 (3 nless ..

ot herwi se speci fi ’erggsg_co?po% ﬁ’g@%g%\ﬁﬁ ﬂ&rg)g‘nlﬂ@%,n“b crﬁ?’%lﬁ‘ﬁﬂ i rant, c¢c) MPL,
d) squal ene, “@jacipPio/siopytatecandmiung wepodssse al um or g) hi gh dose .al um (300 ¢
AN1792). Two groups received injections of a palmtoylated derivative of
AN1792 (33 g) conbined with a) PBS orb) squalene. A final, tenth group
recei ved PBS al ond- wi tMaferialaandiMethodsr addi ti onal adj uvant. For the group
receivingioFreund' s adjgi¥@besighhe first dose was emulsified with CFA and the
20 remai ning four doses With 1FA:- Antigen was admi nistered at a dose of 33
g for all grfgpundsedlemaleHarlen stin sxseclold gnigeanigs, obthinethfrane Ebn Hiltl 300 g of

AN 1792, | nj @%éedDRS.abobRbResAORHIALCHRY whidlsh ARG Rio k) 4 FA and
i ntranuscul ar I%;{}% he hi ?\d_ linb quadriceps al te%%@@%o%g&’f’%z% ght and
left side for"@riNdrHera RABiRydtedrsavaive Gerepfombingd svith vangas edigiaven on a

bi weekly schaeh@rdupt te8ifsd iR¥ctodPodOSES2 83 1 IR &Léfwisggp%élpgc!)%c?xﬁglng d 25

was drawn six.to seven days follow R&Bgach I-mruni zat i on, after the
second ddSe, Wi 3} PBS: b Freupdsadiuyant) gg,sqpp.lp@; g)_MPL/squalene f) low dose
. alum, or g) high dose alum (300 pg AN1792). Two groups received injections of a
palmitoylated derivative of AN1792 (33 pug) combined with a) PBS or b) squalene. A -

final, tenth group received 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
quadriceps alternately on the right and left side for all other groups. The first three doses
| were given on a biweekly sched_ule followed by two doses at a monthly interval). Blood
25  was drawn six to seven days following each immunization, starting afier the second dose,

for measurement of antibody titers.

2. Preparaﬁon of Immunogens
Two mg AP42 (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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2. Preparation of Imunogens Two ng A(342 (California Peptide, Lot ME0339)
was added to 0.9 m of 30 deionized water and the m xture was vortexed to
generate a relatively uniformsuspension. A 100 | aliquot of |OX PBS (1X
PBS, ‘0.15 M NaCl, 0.01 M sodium phosphate, pH 7.5) was added. The
suspensi on was vortexed again and i ncubated overnight at 37C for use 83
"the next day. Unused A(31-42 was stored with desiccant as a |yophilized
powder at - 20C. A palmitoylated derivative of -ANL792 was prepared by
coupl i ng pal rrﬂteinextdathW%éﬁlﬂ?ywtve@wthdeﬁxmtmalwmmépm&r@to the anino
termnal residge of ANL792 5 prior to renoval of the nascent peptide from
the resin by treatment with hydrofluoric acid. To prepare inmunogenic
formul ati on doses w Apalitnylatedaicivativeof ANHIHR wasprepar¢diyapuglipg palmitR) , 33 ¢ of
ANLT92 1. 200 adny B, WRSHIREH ElrblnGftomnablitho MolhinbhdintFebhialede A hgpal Vol ume
of - 400 -1=for the first I nmmunizatfon. For subsequent 1-nmuni zati ons,: the. - _
antigen wa8 spPhrtarempvelafthsinpicent paptids fiomctberskia by trstment ovith hudtpncainecid.| FA) -
10 To prepare formul qfi i, 1 r i]ized.
powder (Ribi Immnocﬁée?n aergglzr‘rac ojé@r%ﬁ%%&%%ﬂo%ﬁ?ﬁﬁ?np%fﬁ rgﬁg%é&}?‘%}l{). 2%
aqueous tri efGRA)4erowr2) 33 kg 6 APd1792 o209l PBSives ewhlsifiedriyl Gtol:melpiwilo€Fexed.
The m xture 7QC. for 30 sec.to create a slightly opaque
uni for'm'suspé@é%@iﬁ%o? n?%fgﬁoﬁglsfogtf]ﬁgimw ﬁ?llzagﬁn'm%‘gs!f'brsg%uﬁﬁuﬁm%ﬁ’?% ‘or each
-set of i nj ect andigen wisimidarlyteniutsifieed twithrindompiptekrpurd's adjivasIRg). of AN1792 in

16.5 | PByy 50 g of 4§ gtleéa?ge’fob)l%lgt?o% GhO& ol 3L gar'?grﬁgﬁ{a SarlleXEonitfly @

-borosilicate tube i 1 efore use. or on. doses with
the | ow oi | - i pewdst @ibidmelugdChem RasidardR Iricn HapBOWAST) waickddedtto 03% ®jgeomt ene,

0. 5% Tween 80uie@yé%x§9@9 ﬁgé cb&eftéﬁaﬁ ?f {g% S.@d6‘§c§rt'3_|_ d. Tﬁé nglnﬁ'e g/\?\szlgeatﬁ%

concentration. of 33 AN1792 1 n 25 e mxture
enul si fied bytogadss7di§ ferilnegte caeatevaslightripequednifermosubshdonddmicaties] The o 20

times until tDfuof Wil AbY HEARL HUrtadRAA B R PE: AN @AY RLol s di At er

toa 1.0 p.mdianeter ste at ex en vi ewe er~a ‘m’croscope.
The resul 11 ng3Suesefeddi 79 innkfsS 1dFaSesT egtof MPH (Fk ywhd 162 LI TAEBS walesiigads wer e

freshly prepageqof it BGhidSaberblggt i ons. For group 8, ML in 0.2%
triethylam ne was added at a concentration of 50 g per dose to the 25

squal ene and det er gt Pranage fgrreulstion deses with thedew pibin-yaterrmudsipra BN @2 iFor  t he

pal mitoyl  depBywhd ad@ed B854 Audidne, BT wREK 861039 Han BRITEHSY reallh Alp1- 42 -was
added to squalene and . vortexed. Tween 80 and Span 85 were then added:.

Wi th vort exi niglerdase copesatiation ofd3 ng AN1792in 250 pl (group 6). The mixture was
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 whitc._ The emulsions were freshly prepared for each series of injections. For
group 8, MPL in 0.2% tn'éthylamine 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 pg 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 pug (low dose, group 9) or 300 pg (high dose, group 10) AN 1’792 per
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added to PBS to reach final concentrations of 5% squal ene, (.5% Tween 80,
0.5% Span 85 and the m xture was enul sified as noted above. 30 To prepare
formul ati on doses with atum (groups 9 and 10), AN1792 i'n PBS was added to
Al hydrogel (alum num hydroxide gel, Accurate, Westbury, NY) to reach
concentrations of 33g (low dose, group 9) or 300 g (high dose, group 10)
"AN1792 per 84 5 ng of alumin a final dose volune of 250 |. The sus_pensi on
was gently mxed for 4 hr at RT. 3. Measurenment of Antibody Titers 5

Gui nea pi gs veErhgofdheslirsd final Gose @ ting
after the seco%d i mruni zati on ?lgﬁegp%%’t glohlle% Ourér{}?&?g&tﬁxﬁ?{ﬂ% g%/rtl ters
agai nst.. AP42 R e measured by ELISA as described in General Materials and
Met hods. 4. Tissue Preparation 10 After about 14 weeks, all gui nea pigs
wer e ‘eut hani zed by adnini stration of Q02- Cerebrospi nal fluid was

col | écted and the bPailfesyementoffnikody Aitas t hree brain- regions. .. .

(‘hi ppocampus, COfteGu&ﬂaﬂpx@ﬂv&Q%lch'dmtoX@E@da?E ﬁﬁx@%@%ﬁx zﬂ%ﬁgm{:iﬁg peasure the
concentrati Oll;ké"rs total Ap protein usin At i body
Responses' ECORR Inmgunizatian fo5a datal |°ﬁf°nlh@°q§§)t énwdbflwtsnealvawaézjwexad juvants
when neasur @fasasedbPEr U oA AN oW ng i nmuni zat i on.
As shown in FIG tlbg when ANl?bggﬁl\%ayga‘gl maﬁl ster%éﬁgt?JﬁLPBS no anti body was
detected follow ng 20 two or three inmmunizations and negligi bl e responses
were detected foll oy MishdM@efRaiiohn and fifth doses with geonetric mean
titers (G\Ts) of only about 45. The o/w enul sion induced nodest titers
fol I owi nd% he t hi r aABEFARORt Avesissall guinse Pige Mere enthenizead g admisistratigneg ¢ he
fourth dose CG,VlCc;?dB%)splﬁéldlufcﬂHs clldcied biterné bramb wdRsEmdvelnby @%gﬁere was a

clear anti gen. dose onse for ANL1792 bound to alumwt g being nore
i mmunogeni ¢ 788t p pH% Cpgind corphsiumavege dipgectehandgisedio greasutsshaant i body

r esponse, fobdm&a@oxidr&tilmﬂﬁrbtemluﬁ'ﬂymmﬂl on, the difference between the
two doses was 43% wi th GVIs of about 1940 (33 g) and 3400 (300 g). The
anti body response to 33 g AN1792 plus MPL was very simlar to that

gener at ed5w t h alBrost Resulten- f ol d hi gher dose of antigen (300 g) bound to
alum The addition PfAntlbod %ean o/.w enul si on decreased the potency of the
formulation 30 relatiVve to tHathith MPL as the sol e adjuvant by as much
as 75% A pal m toyl'ﬁte@dvasawxde range in the potency of the various adjuvants when

* measured as the antibody response to AN1792 following i xmmumzatlon As shown m
FIG. 14, when AN1792 was administered in PBS, no antibody was detected followmg
20  two or three immunizations and negligibic responses were detected following the fourth
and fifth doses with geometric mean titers (GMTs) of only-about' 45, T_hé o/w emulsion
induced modest titers following the third dose (GMT 255) that were maintained following
the fourth dose (GMT 301) and fell with the ﬁnal.dose (GMT 54). There wasa cléar
~ antigen dose response for AN1792 bound to alqm with 300 pg being more immunogenic
.25 at all time points than 33 pg. 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 anﬁbo_dy response to 33 pg AN1792 plus MPL was very
similar to that generated with almost a ten-fold higher dose of antigen (300 pg) boﬁnd to
alum. The addition of MPL to an o/w emulsion decreased the poténcy of the formulation
30 relative to that with MPL as the sole adjuvant by as much as 75%. A pé.lmitoylated
derivative of ANl 792 was complctély non-immunogenic when administered in PBS and

gave modest titers when preséntcd in an o/w emulsion with GMTs of 340 and 105 for the

85



derivative of AN1792 was conpl etely non-inmunogeni ¢ when adriri nistered in
PBS and gave nodest titers when presented in an o/w enul sion with GMIs of
340 and 105 for the 85 'third and fourth bl eeds. The hi ghest anti body
titers were generated with Freund's adjuvant with a peak GVI' of about
87,000, a value alnost 30-fold greater than the GMIs of the next two nost
"potent. fornmul ations, MPL and high dose ANl 792/alum The nost prom sing
adjuvants identified in this study are MPL and .alum O . 5 these two, MPL
appears pref ehabbsd hegruresATH L fiRkdnk rﬁté‘é‘&r{:ﬁ%&eﬁa@ VMPP?E],%@QU' red to
generate the sdgrre ant.i body response as obtalined wth alum € response can
be " increased® Vai‘t_rﬂilfjb%\%ﬁa%_ ML 2bieys 87,800, aelug almostd-hidrereattt Gemathe G by
-optim zi ng t hef thd weRtiioZAdst Solent foRBRIUliGhs, MPE afd Nz B34 33R9 a very weak
adj uvant” for AN1792 gnd addipg an o/w enulsion to MPL adjuvant di m ni shed
the-i-ntrinsi ¢ adj uvahft® TRst promisipssejuvants igentifigd infhis stady axe YPlend klomi OFt he. -,
Brai n-At  abouhest4wydEKSagpass frefeRiBR boéalSe MR BIAISHEY a}ﬁtigéﬁ%geggaé lr%]]ﬁged i he -

cerebrospinal fluid g@cgggﬁbms drawn and brai ns were exci om ani mal s

in a subset JERFRERgS 9%y FEIRORSE 35 AbtAAPG with ol The eespogsescamblé uvant  (gr oup

2), MPL (gr oupergsed B increatiriglihetiokd &’@nﬁgtﬁ%ﬁd/o%%}u@m&%%gﬁ&ziﬁ,gmup 10) and
t he PBS i mun| zed. cont r}?I grguﬁg (group 3). To neasure e vel of AP

peptide, one 'REMFERYASENSHHE: b X CrlsionnRs R SRR gisAta pdiuvapt for ANESRiapbocanpal |,
cortical, ancddiegebem atulsi@gh MPL ARivantRERRARAThE RrmsMaGUanRE Si0e, ofThese

were dil ufed bﬁlpﬁla_@ggnti tated by conparison to a series of dilutions of AR
standard proteéin ‘of known concentrations in an ELISA format. The | evels
of AP protein in the hippocanpus, the cortex and the cerebell umwere very

simlar for all four, g s.despite the wi de range of antibody responses
to AR elicited by tﬁés‘éﬁ)#g c}fﬁ?i‘?;a(’iﬂ% Mean A(3 levels of about 25 ng/g

ti /ssuga \/\/?L e rreasur(;d\tiabbd_lt_ ﬁewbdkfﬁﬁ(gam gs Q&e?@pg{hainssrt]ﬂehgedpglg gfg&ospﬁglg_ %20'
ng/g in the us,,.the presence. of ‘a circul ating anti body
titer to 25 ALY ¢ origgn%%‘?n?ﬁpéaéns fit At %ﬁ@mﬁ#%{ﬁ%@@taﬁf’wysdi d not
al ter the3t otlhslse mrBurized etith Freund' ipiiant(goip s), MELgloay 8), slugfwidR High t he CSF
were al so quigh& sidul Rejpeen t ups.. The lack of |arge effect of
AN1792 i mruni zat ?%dr?ééﬁf%ﬁ%gg%?sﬁiﬁgf‘ﬁ%?g%%“?‘%“w EopR{ERTE ¥ esponse i s
focused on pdbhetasyé thalevelof hfipemiis, ok héthisplt: WisldissectedbMRorR2eM@RSE L0 .
Di f f-erent .Adjﬂ%\{-ﬁﬂ%i i i x-week old fensl e Sw.ss_Ygbster nice were.
used-for this st ?}aﬂ!]véA %’h%’%g%l’%éc%r?ue (el °&%%F°d|’%§ﬁm§%n§1%r e given
on days O, 1averexBluted @nd QAngrated Bcoifparison to a series of dilutions of AB 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 AB 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 AP for almost three months in some of these animals did not alter the total Af levelsin

' ‘their brains. The levels of ABin 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 formations of Af.

N 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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|
admi ni stered subcutaneously in a dose volume of 200 |. PBS was used as the
buffer for all fornulations. Animals were bl eed seven days foll ow ng each
i mruni zation starting -after the second dose for analysis of antibody .
titers by ELISA. The treatnent regine of .each group is sumarized in Table
9.... . .5 [ REMAI NDER OF PACE | NTENTI ONALLY BLANK] 87 Table 9 .
"Experinental Design.of Study 010 G oup N Adjuvantb Dose Antigen-bose (8)
1 10 MPL 12.5 g AN1792 33 2 10 MPL 25 g AN1792 33 3 10 MPL 50g AN1792 33
4 13 MPL 125 gindiNété32 sd3ufinebasi)VRle &Ry | 1528 33
7 10 PoS AIrge o3 8 10 B fone S 10%%3%2?5%%%%38%% fied 10
10 Squal ene 5% RRAUYPNS Aninglsiwessblaed sqpn Apxsrivliowing eanli noRundationisarthy MPL +
Al um 50 g/ 2 nafteAilg ¥ 3nddose fo3 adddy ibady A “xd 10, O08: 21109 AN1792
33 15 10 Q521 25 AN 1792 ANL 952%5:";&%%?%% %%%S%iﬂ%%g@fb\%%%fflSO 17

13. 5215 25 g/ REMASNDERDFAGEINTENTIONALLY BLANK] - '
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Footnotes: ' Nunber of mce in each group at the initiatioi of the
experinent. b The adjuvants are noted. The buffer for all these
formul ati ons was PBS. For group 8, 5 there was no adjuvant and no antigen.
88 The ELISA titers of antibodi es agai nst AP42 in each group are shown in
Tabl e- 10 bel ow. Tabl.e 10. Geonetric Mean Antibody Titers Wek of Bl eed
‘Treatment Group 2.9 5.0 8.7 12.9 16.7 1 248 1797 2577 6180 4177 2 598
3114 3984 5287 6878 3 1372 5000 7159 12333 12781 4 1278 20791 14368 20097

25631 5 3288 26242 13229 9315 23742 @able92536 2301 1442 4504 7 37 395
484 972 2149 Q 9 2L JE J2LC 2L Q.28 193 744 952 1823 10 25 89 311 513 817

O U 9 O T0o—ro O .
1129 708 26[8 2165 3666 12 198PIHEBliPesgngfiSudy@i0 13 38 433 566.1090 626
14 104 541 3PZE009 8§38 &5 212 263024121224 1406—16—183 2616 6680 2085
1631 L 17 28 0¥ 375 322 fEa0 L™ TIRES 15549753005 BAT> oobo D 63 |243
554:299-441 [The tabl e|{shows th the hig est -titerls were obfai né® fon..
groups 4, 5 jand 18, T/h whngh :qumgajuva 35 BT €. 128qgoPLE 150 "3NP' and
QS-21 plus MPL. _5 1 X |Therapeutfic Efficagy of D'fferen? Adj bvants
g 2 : 10 MPL 25 pg AN1792 33
3 10 MPL 50 pg AN1792 33
4 13 MPL 125 pg AN1792 33
5 - 13 MPL I ETT AN1792 150
6 ' .13 MPL 50 pg AN1528 33
7 10 PBS AN1792 33
8 10 PBS | None
9 10 | Squalene 5% - AN1792 33
' " | emulsified
10 ' 10 Squalene 5% AN1792 33
_ admixed
e 10 Alum  |2mg AN1792 33
12 13 MPL +Alum |50 pg/2mg | AN1792 33
13 , ECH Qs-21 5ug AN1792 33
e 10 Q521 10 pg AN1792 T
15 10 Qs-21 25ANI792 | ANI792 33
16 1 0B Qs-2t 25 AN1792 | AN1792 150
17 13 Qs-21 25 AN1792 | AN1528 33
18 13 QS-21 +MPL [ 25 ug/50 pg | AN1792 33
19 13 QS-21 + 25ugl2mg | AN1792 - 33
Alun_l
Footnotes:

: Numbefr of mice in each group at the initiation of the experiment.
The adjuvants are noted. The buffer for all these formulations was PBS. For group 8,
5  there was no adjuvant and no antigen. '
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A therapeutic efficacy study was conducted i n PDAPP transge*ic mce with a
set of adjuvants suitable for use in humans to deternmne their ability to
potentiate i mune responses to AR and to induce the inmmune-nedi ated

cl earance of anyloid deposits in the brain. 10 One hundred eighty nal e and
femal.e, 7.5- to 8.5-nonth old heterozygous PDAPP transgenic mce were
"obtai.ned from Charles Ri ver Laboratories. The mce were sorted into nine.
groups containing 15 to 23 animals per group to be immunized with AN1792 or
AN1528 conbi rfbd BidStitemof antibodiel apdinmtAB42 AnNéaoR S upVere @hdhinsih Thelf Bsbidw® Mat ch
the 89 gender, age, and parentage of the animals within the groups as

cl osely as possible. The .adjuvants included alum MPL, and QS-21, each
conbined with both antigens, and Fr edaRle 80-adj uvant (FA) combined with only
AN1792. An additional group was inmmunized with AN1792 fornulated in PBS
buf fer-pl us t s R TR T I A T ke aca e SR TRk & a Wy | s 1T o]
was i muni zep—w 2 Woody IHeTs  preparatian of

aggr egat ed —veptdes——huran EH%Q Califaornia eptides §nc.,
Napa, CA: Lo Tﬁe}éﬁgﬁtl) [and hurm

n| API -'42\( N1792 Cqlifornia Peptides §lnc.,
‘Lot NE0439) D, des weref eshly splubiltizeq_for |the preparation ofjeach
set of inj eptl?%hb fr-gm- ‘d’h. H zedgb‘svm,. 5 gaa*c Had—L t ord8.7des| ccat ed
at -20C. For tﬂn s—10 J\llr né%h t han Wﬂf 1pp'r25ﬁl\ war e @mpd Q Ol’g m Of
dei oni zed ef and 1 538 ur &l wadll4vor{ exci84 0 denes2ie al r ebamsi ve y
uni form sol uLi®n or_siispersgeon.| ANSE®S whs sabubl  at12333i S| st@pgy 1 N

contrast to JANL792. A[10012t78 alli qumgropf OX14%8% (31X BBgy7 0. 15 Day 0.01
M sodi um phosphate, pH 7. mgvvas [%942’:10(].,0 ?3[22?’”[ n Py, ot A nto
precipitate.fTge SUSp-‘nbl QIS v ;ﬁjtexv T e HReud el ght at
37C for use [Hpthefext—day- ‘.' f-oH tHon 2 !

(Goups 1 a hopt Bde | _PR3%As | addt 1 oAl h9T oad (2M6 pdr cent

aqueous al u odim hydr bxi d@5gel . _SarZpeant} Ine5, @ifwsn, NJ) tas redch

concentrati gns9 of 100 g AB5peptfi de1per 1} ng 7k al {m 450X HBS j48S gdded to
a final dosq vg une of 20Qsgl Ijn I%¢PBS.| They suspgnsi 9fy Way TNgILge tly 20
m xed for agproxi matefy Z59T at RTopgTor to-zg{' eC 'UIZI65 rePaLE o
formul ati on uo&es* for Wi [{bSIVI"L G ‘ggfm-‘ d.ll:fo,. yophtHzed—pewder— (R bi

| mrunoChem: e e e - oh Mot L 87039~ £08968) lwas'Hdded o
0. 2%-agueou ;E] Fet-hyl b ng to i %ﬁ c;#nm: Pati on dP8A nyg/ i 626nd
vortexed. THe 14w xturh vat04heatled 661 65 |t o 3BT fof 30682c flo csisate |a
slightly opgaué unifofm 212 2630 2472 1224 1496
o 16 183 . 2616 6680 2085 1631
17 .28 201 . 375 ' 222 : 1540
18 _ 31699 15544 23095 6412 9059
19 63 243 554 299 441

The table shows that the highest titers were obtained for groups 4, 5 and 18, in which the
adjuvants were 125 pg MPL, 50 pg MPL and QS-21 plus MPL.

5 1IX. Therapeutic Efficacy of Different Adjuvants _
A therapeutic efficacy study was conducted in PDAPP transgenic mice with a set

of adjuvants suitable for use in humans to determine their ability to potentiate immune
responses to 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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25 suspension of mcelles. The solution was stored at 4C Fch each set of

i njections, 100 pg of peptide per dose in 50 pl PBS, 50 g of MPL per dose
(50 1) and 100 | of PBS per dose were mxed in a borosilicate tube

~immediately before use. To prepare fornmulati on doses with @21 (G oups 3

and 7),. lyophilized powder (Aquila, Fram ngham M\, Lot A7018R) was added

'to PBS, pH 6.6-6.7 to a final 30 concentration of | ng/m and vortexed. The

solution was stored at -20C. For each set of .injections, 100 pg of peptide

per dose in %@nder'?l@&angéarélﬁag‘éfofﬁ@aﬁﬂmﬁ%&%ﬂ} g#ugpszgc e&’("‘a&"@?ﬁ’?% nd 125 pl

of PBS per dose were mXxed In borosi | use.

~To prepare f st inglndedodues MRL; hndiﬂ%@hcﬁaélom]bumdmm(bmmu@geég anleO g of

L7921 20y 8 ot h 190 Mkl SRR P FroUn

Adjuvant 5 (CFA). in a final volunme:
For-. subsequeS\‘lm‘F'%’l‘ﬁ‘?jin TR ANDFR fOW@nnPQ&huﬁasﬂtmtImﬂrasetvymermhﬁtofsdled with.

| nconpletg Fmaﬂaalumituxq,mm A s imERb ons ont ai nj ng the
adj uvants alum NMPL or QS gr()OKF g. perzw bufégﬁg?ﬂ i%\& Y #1i4fo528 was'

conbined with al M@tmoﬁ&grm@émwpm r(lﬁ@ng\mg@r(mwm)carfo@s 21 (25 ¢

per dose) in and -, subcut aneous
i nocul ation gﬂ)t{dhﬂﬁ%afg%abg&\g%rﬁﬁﬁd)saﬁgg A@f ?d@&ﬁggyrg lﬁ’é“@?@ﬂ s

recei vi ng FAIRcs 5ot MEG4I) pamideogeraishiymolubilitédefdr the ﬂreﬁétﬁlion\b%a):h witbh Conpl ete
i LS?QSJ. o A ot bl 8 B e el B R P, S o

t he'sane &nonlﬁ?ose»ftwpmnf@gpirdemrdaﬂmllmbehﬂ ofEéx&Hin»ﬁat@%@M@&}i}xh(ré&% for the
subsequent f cei ving AN179 5 wi t hout adjuvant,
10 g AN 70 e ekt e s o s i Y128 VRSP M S 50
PBS and del i thissteg, ingbuttastin ddUFHL . Amnepmnqndstommpssl(ugpgym Isg®ared only

200 | PBS d i,z s \were given on a biweekly
schedul e for@?ihl\gle;og 3{#3%#%}%@ s “%ﬂ&Sﬁ?‘al“ﬁ@m‘mw?gﬁém@ thereafter
on days O, 1Rgecipigte. 5@6 sgBensiods V&2 vorteknd aglmandéricebdiddestemight 4t 37°89¥ARe days

fol | owi ngs eagbnéxpayni zation starting after the 20 second dose for the
measur enent -of antibody titers. Aninmals were euthani zed approxi mately one

week after the flTﬁé’FCPa’Gsf@mu@@Peéwe‘swmlgn@msmb@dby Al pebideri BBY wadf AP and
APP | evel s ld’dd&ftalAHh prwéMpﬁh%Qﬁ%mu&?yg%\§%e%%\tpéa§n§g t he presence
't on

..amyloi d aques in brain sections. In a bfe antlbody
t i ter s, and nefd P dxErash copeenirations oft 100 a:gvbipepitoper mmg,rua‘amnsex PBgre

determ ned. R aa_@éalt@a ;igal%b&%lm%tﬁ(wﬁl s T%lellsggn(:s%nt ok &E:nsge:[n?y AP 1 42

wer e eI icited Wt
20 mixed for approxunately 4 hr at RT prior to injection.

To prepare formulation doses for with MPL (Groups 2 and 6), lyophilized powder
(Ribi ImmunoChem Research, Inc., Hamiilton, MT; Lot 67039-E0896B) was added to
Q.Z% aqueous triethylamine to a final concentration of 1 mg/ml and vortexed. The
mixture was heated to 65 to 70°C for 30 sec to create a slightly opaque uniform
25 susp‘cnsion of micelles. The solution was stored at 4°C. For each set of injections, 100
g of peptide per dose in 50 ul PBS, 50 Hg of MPL per dose (50 pl) and 100 pul 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 plPBS, 25 pgof QS-21 per dosein25 p1 =~ -
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and AN1792, titers which peaked followi ng the fourth inmunization (peak
GvIr. 75,386) and then declined by 59% after the final, sixth imunization.
The peak nmean titer elicited by MPL with AN1792 was 62% | ower than that

"~ generated with FA (peak GMII: - 28,867) and was al so reached early in the

I mmuni zation scheme, after 3 doses, followed 30 by a decline to 28% of the
"peak value after the sixth i munization. The peak nean titer' generated
with Q521 conbined with AN 1792 (GMI: 1,511) was about 5-fold | ower than

- obtained Wt hpdPl 4 1b8 ’ﬁggﬁégﬁ do e@er%ee%moggé&}c?tgn;bgzﬁﬂnqsﬁgm%re sl ovve.r

since an 91 additional I nmun
response. Tit®We-s generated by alun}bound AN1792 were marginally greater

than those obtain popse kinetics were nore rapid.
For AN1792 del i ve?ggmphhlg%u%%?% %’g % uvapt 108 HE ok ze of
titersiwere AN ugﬂ(?@aﬂPBSMamhIEiﬁEde(voFBﬁ MR O8mpiRERLEK Alj L?ﬁ |

gener at ed vmtﬁﬁ.l\/g d AN1528 &eak GvIr 30993 wer e about 9-fol &l ower than
t hose. wi th ARE445 2 el xalyms ofd il 67 ghefisst immpgizasiony F?rspbmqmogenl c with | ow

titers ge”erlﬁhﬁdlzmﬂmﬂ'ﬂleyanﬁg’éﬁ&va‘é%mﬁﬂﬁy ARbITRL PN RN ERRANSES Ver @

observed in tﬂ%& ontrol animals i nmuni zed with
Geometric MedHAAnFeRrigrmylztions contajgingthe Adj Blapts dlumy, dRIneS-3, B0GpEper 9. 0 13. 0

17.0  Alum h@&okmazgz?or&@@lsés%?c i@ﬂ%é@gyﬂﬂh%ﬁ é\gp&%lm)

(19/21) (18/21) MPU 6241 28,867 1 [¥E1) .(21/ 21)
21/21 20/ 20. PERFIosY) or Q822 (35 f@lper 465F) @aﬁnm \Mu.’incilo,fI&B plmme(ladréa@)y (10/19)

10/19) (1b7/ 8 30,574 ~ANL792
(15/ 15 )15%5 %@%‘1‘%’44 f%%f% 1%1&’%%8"#1"% @‘ ?9% Aﬁﬁé‘%“sgf?‘tﬁlzl) (1/21)

(3/20) ( 1/ 20¥eceizing &P, 100mg f PNITIBS4s cpBGBedll; L66L: \811)09191 CANpIa Brefikiny 21)
( 20/ 21) (21/ g&g)xva&x?@F?\Q azﬁ’xéaggolm% ot2 4:!)/0 p? 2d2 Ilv 1r81t%£)cntogegalﬁy for the first
immunization, followed by a boost of the same amount of i immunogen in Incomplete
Freund’s adjuvant (IFA) for the subsequent five doses. For the group receiving AN1792
15 without adjuyant, 10 pg AN1792 was combined with 5 pg thimerosal in a final volume of
~ 50 ul PBS and delivered subcutaneously. The ninth, control group received only 200 pl
PBS delivered subcutaneously. Immunizations were given on a biweekly schedule forthe - ...
first three doses; then on a monthly schedule thereafter on days 0, 16, 28, 56, 85 and 112.
Animals were bled six to seven days following each immunization starting aﬁer-tﬁc
20 second dose for the measurément of antibody titérs. Animals were euthanized
approximately one week after the final dose. Outcomes were measured by ELISA assay
of AP and APP levels m brain and by immunohistochemical evaluation of the presehce of
amyloid plaques in brain sections. In addition, AP-specific antibody titers, and Ap- -
dependent proliferative and cytokiné 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, followied :
30 byadecline 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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AN1528 (1/22) (13/22) (4/22) 20/22 (21/22) PBS plus 25 33 439 37 47
Thi nerosal 0/1 (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:. 'Geonetric mean antibody titers neasured
agai nst AP 1-42 b Nunber of responders per group 92 The results of AN1792
~or AN1528 treatnment with various adjuvants, or thimerosal on cortical
anyloid burden in 12-nonth old mce determ ned by ELI SA are shown in FIG
15. In PBS control PDAPP mce, the nedian |evel- of total AP in the cortex
at 12 5 nont hgdiwel taBiniza @%ngg: observed
in mce treated W|th AngSQHZQ?)SIrus CFfAi.)&vI:EI{:Cg NI lleg%%ﬁst}(s?tfergé%% @ﬁ??gz pl us
MPL and Qs- 2 lug-brund ARYI79% WWH@I&H@H&steﬁfehthﬁrbtém@atameémthﬂsc?dlan@mgm fi cance
~at the p<0 Osesbmekm&iﬂs)hef&ﬁorcAm7@'3rmwﬁ92q:mér&ﬁnP%%ﬁ%mm@%}lgJEOWn in

Exanpl es | fects of _immunization in _reducing | evel s

becone:subst g’ﬁ‘ﬂ‘f"&?’f Vdd’rzéa{té‘F“wﬁmi’Sre%ﬁF%eféWé thag for §Bfrslonty Bedbeals tisess - Thus,

Ils ant IA &ll ;Stz gduefdwitw:aﬂdmala%z%mm @wpgofsa) Q&rctab&x;t'b%llﬂ'ow%{-\gal | Zr?%oscpljus

al um n - conpositions w provi de nore
positive resﬂﬂ’ﬁl%} &H‘F‘r@r’ﬁ‘zgﬁ gq d‘éﬁsvﬁ’iy@@°rl38‘§m@6‘ﬁ8“r“é9s‘t’lth lpYditerN1792 pl us
the preser vagmmtedtdabmygmad»fmermms NIBMbETY rbR¥Res Rbre b@PRUe t he sane as
that in the 4{’3’ reatled m ce. 'g glﬁg)& results were obtai ned when cortical
levels of A B EA@?’E AR EpYHsed Wi EBSedran 15 | evel of A P42 in PBS controls
was 1624 ng/g. Notably reduced nedian |levels of 403, 1149, 620 and 714
were observed in the mce treated wpfh. ANL1792 plus CFA/IFA,  AN1792 plus

al um AN1792 plus MPL and AN1792 pl us -21 respectively, with the
reducti on achieving statistical significance (p=0.05) for the ANl 792

CFA/ I FA tr eaﬁfrrent Qroup. TNl et RIboly Thai@ ANL79Z thrmerovyal treated
mce was 1619 ng/i'g AT34Z. 20 X TRELCIBlecAnal YSI S 11 ssues weregol | ect ed
for histopatjngtages exam nagion at] I §e terygrati omph - fpres]descri bed
in Exanpl es {[Alumf TT and Vjfgz 117 a 'f’ég'lon, Q%grol )gpg:glld ‘7‘bni v _
chenistry wgre perforned pn termi nal” bl ooqd Sanpl e rom Bxanpl es]l 11 and
VI. Most of j|2&Nt792 nej or pagams wer@720al yasres) i palopdi ng @gsiyn, jpul nonary,
| ynphoi d, ggWPki nt esti naj 6241 28,867 1,1242 5,665 . |8,204
AN1792 '(21/21) (2121) (21/21) (20/20) . 1(20/20)
QS-21/ _30 227 327 1,511 1,188
AN1792 (1/20) (10/19) (10/19) (17/18) (14/18)
CFA/ 10,076 61,279 75,386 | 41,628 30,574
AN1792 (15/15) | (15/15) (15/15) (15/15) (15/15)
{ Alun/ o 25 33 39 -1 37 31
AN1528 (0/21) (1/21) (3/20) (1/20) (2/20)
MPL/ 184 2,591 1,653 1,156 3,099
AN1528 - (1521) " 1(2021) - | 2121) | (20/20) | (20/20)
Qs-2V/ 129 221 51 820 2,994
AN1528 | (1722) (13/22) | (4/22)  |(20/22) | (21/22)
j PBS plus 25 33 39 37 47
Thimerosal (0/16) (2/16) (4/16) (3116) (4/16)
PBS 25 125 25 25 25
(0/16) .1 (0/16) | (0/15) (0/12) (0/16)

10  Footnotes:.
* Geometric mean antlbody titers measured against Ap1-42
® Number of responders per group '
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l'iver, Kkidney, adrenal and gonads. Although sporadic |esions were observed
in the study aninmals, there were no obvious differences, either in tissues
affected or |lesion severity, between AN1792 treated and untreated ani nals.
There were -no uni que hi stopathol ogical |esions noted in AN 1528-i mmuni zed
animal s conpared to PBS-treated or untreated 30 aninmals. There were al so no -
‘differences in the clinical chem stry profile between adjuvant groups and .
the PBS treated animals in Exanple VI. Although there were significant

i ncreases in seve f t araneters between animals treated
with ANL792 and F?g%r?g t§'°g§Nh @B‘F(}\’ﬁgﬁgﬁ&‘gﬁ évé‘?%‘t‘?@%“?@%@%“ﬁf’%t ed
animal s, thesa cg@lcalmloafbxedehen:nzrmnm obdapize Heremfitiedrby BLES A04te Shorgljinvant
treat ment an er|t nitis 0 i ndi cate any adverse
effects from A{Eﬂgﬁ&?r 2at Pﬁcﬁuﬁﬁ“ﬁg‘fm ﬁaﬁgr"?t%ﬁ%ﬁ‘éﬂ*ﬁ‘%fc&&‘ ’c?g?/cal

e¥al ﬁatl :3][5_, MmmﬁwWﬁmotﬂﬂ?%bfﬁ%le%?fﬂxﬁ%?&}b‘é?bégmgﬂ@%ﬂaﬂfﬁ?ﬁ ltoaf-t- c
of the effic sign of treatnent rel ated adverse effect on
brain norpho?‘%vgaﬁd@shgfaéﬁp"iwy gPB‘F afupe AN RIes MPL@adQfebplut s i ndi cate
that ANL1792 ANIFa2. Wﬂfttredtﬁn&tﬁjeichéd)étﬁfsﬂ&aﬁéﬁigﬁﬂ&naé atl osuhatanthal Iy free of
si de effectsdg\i{?%r @g}b% c..Ireatment wi.th Anti-A(3 antibodies The -
experiments F1 BEY i HOWRYeh ey Fhonain E‘ﬁ’l"ﬂl?sé&“%%ﬂ?eﬁ fiertsRfr to test the
10 abilities uﬁﬁlumwioﬁﬂﬁremﬂfg@lmaéls W&n@ﬁlbk’tﬁﬁtﬁﬂ?kre@t@xtlhbggfo% aROR NSt AP to
i nhi bit ccurrub‘d%é/on of, AP in the brain _ of heterozygotic transgenic mce.

A. Study miSEs T ‘Si‘sﬁPS}C‘PPé?dé*’%iﬁEF‘P‘éﬁhf°§““lFfé’cnérPé&1§ﬂ§6h' £ret

t ransgeni c miple alufh, Banzﬂﬂuﬁ/mnaﬁdWNl'ﬂsﬁ pafs GEIP! epesieds diilngrgvilis AsRe Char | es
Ri ver Laboratorg{ ewer orted jnto siXx s to be treated with

vari ous antiBo dlve°§°5 ﬁ‘?‘@&e Fepy ﬂfdl”m‘,&ﬁl %F@“\ﬁért@eg&ﬁ iPH§tREPTESETVati¥at ch t he

gender, age, ﬂprae:em ﬂ'@@leﬁ.dle&l@lurceﬂ ofAplabeut @ieisEat & thitidthOPBE BeMHIQMBS as
cl osely as Qqwn in Tahle 12, the antibodies included four

murine A(3- SS faffcé‘ﬁ“ﬁf?ﬁ%%tmlw}‘ﬁﬁf?%%feégls 0%%42(“(34@@6’@6@%"51“/\1@?3@9 dues

1-12), 1QB5 (ddblroﬁfmﬁwmtms%ﬁtr&9wﬁﬁfdzd¥l§/§ Loty rediB& xﬁé&&m&,tﬂg@
resi dues 13- %Sand bi nds to nononeric but not "'to aggregate 792) 21F12

(directed to p0and L& werg obspyved jn the mfog trgaterd Wit AN TReris &FA/RAL h an

A13- specmcmvmlmmmmbmﬁnﬁsMmpatnummmﬁﬁgsbyrasmm Ath@e Wi th
aggr egat ed ANJd i.ved the)zdl | uent, PBS,

al one - witholt ¢ %r? 3 %?Pgns%%%}r@h Wbﬁg‘gregﬂé%ﬁg‘?lﬂﬁoﬁ%ﬁz%ﬁg%ﬁ%ﬁéd at a

dose of abougrolifl Thy/rdliahdSSLRItHROAN1792 thimerosal treated mice was 1619 ng/g AP42.
20 ' ' :

X Toxicity Analysis
Tissues were collected for histopathologic examination at the termination of -
studies described in Examples II, Iif and VII. In addition, hematology and clinical
chemistry were performed on terminal blood samples from Examples I and VI. Most of
25 the major organs were evaluated, including brain, pulhlonary, lymphoid, gasuointestinal,
liver, kidney, adrenal and gonads. Although sporadic lesions were observed in the study
animals, there were no obvious differences, either in tissues affected or lesion severity, '
between AN1792 treated and untreated animals. There were no unique }ﬁstopathologiéal
lesions noted in AN-1528-immunized animals compared t6 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 Examplc V1L Although there were
significant i mcreases in several of the hematology parameters between animals treated

with AN1792 and Freund's adjuvant in Example VI relative to PBS treated animals, these
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| - | .
that the mce weighed 50 g). Injections were adm nistered intraperitoneally
every seven days on average to maintain anti-All titers above 1000. -

Al t hough lower titers were neasured for mAb 266 since it does not bind
~well to the aggregated AN1792 used as the 'capture antigen in the. assay,
t he sane dosing schedul e was mai ntained for this group. 30 The group
'receiving monocl onal anti body 2H3 was discontinued wwthin the first three
weeks since the antibody was. cleared too rapidly in vivo. Aninmals were

bl ed prior tdYPeheeqtirdt pepestet from Erenprlis e wientireabenkandithirggomnapang

Treat nent  Waspef@httks BESD QY §dicate BhyXaddérs TR ﬂ%ﬁ{ANWQ‘ZQfeaﬁueﬁtok%m%B nd96 days..
Ani mal s were eut hani zed one week after the final dose. Tabl

EXPERI MENTAL Peit&f @rtqxiqelogiceisyalyesion, R aBR mavse brinpathalosy Wes eXprsivBlBdy - Ant i body

G oup Anti bOQXa:ﬁﬂ&P&sfﬁaﬁlolfmeleﬁﬁﬁdyQﬁdpokt@ (8] Ma%nt(ra&%da&&ﬂ@}ﬁ'e%t&p
Pol ycl-onal A131-42. m xed mAbc 2H3 A(31-12 Ig | OD5 Apt-16

lgG 5 6 mAPEBOReIeEY YAy 'efésd in enyyfm&ﬁmﬂfm"ﬁhe,&wsﬁmrzﬂlqa&@%w oot not es

a. Nunber of y¥ht&Rnd ibwel Qikiated arddQF Fhsd Albkamialll seber eaep@edtgent . Al groups
started with 10 animals per group. b. NA not applicable c. mAb: :

nmonocl onal antibody 10 2. Materials and Methods a. Preparation of the

Ant i bodi es Tha, annaﬁ(egnmcym@ﬁtqnﬁlmmg hoglydiwas prepared from bl ood
collected fromtwy groups of animals. The first group consisted of 100

femal e Swiss Websf B expermentgydepesibed infhis sectioncwese cagpied outerfdsida test femuni zed on
days O, 1 aqbiltiesorWhlidhs HiBodibf £ peiyclwa%m%a’eé gga;ﬁsw.m i | FA. A fourth

i njection was given on day 36 wi.th one-half the
accumulation of AP in the brain of heterozygotic transgenic mice.

" A. Study1
1. - Study Design
Sixty male and female, heterozygous PDAPP tfansgenic mice, 8.5 to 10.5 months
15  ofage were obtained from Charles River Laboratory. The mice were sorted into six
. groups to be treated with various antibodies directed to Af. Animals were distributed to
match the gender, age, parentage and source of the animals within the groups as clbsely as
possible. As shown in Table 12, the antibodies included four murine AB-specific
. monoclonal antibodies, 2H3 (directed to AP residues 1-12), 10D5 (directed to Ap
20  residues 1-16), 266 (directed to AP residues 13-28 and binds to monomeric but not to
aggregated AN1792), 21F12 (directed to AB rcsidues_33-42). A fifth group was treated
with an AP-specific polyclonal anfibo&y fraction (raised by immunization with
aggregated AN1792). The negative control group rccéived 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 AN 1792 used as the .

. capture antigen in the assay, the sﬁrne dosing schgdulc 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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of AN1792. Animals were exsangui nated upon sacrifice at day 42, serum was
prepared and the sera were pooled to create a total of 64 ml. The second
group consisted of 24 fenmle mce isogenic with the PDAPP m ce but
nontransgenic for the human APP gene, 6 20 to 9 weeks of age. They were

i mmuni zed on days 0, 14, 28 and 56 with 100 gg of AN1792 conbined wth.
"CFA/ I FA. These ani mal s were al so exsangui nat ed upon sacrifice at day 63,
serum was pr ed .an al.e atao of 14 .. The two lots of sera
were pool ed%?aﬁgﬁhepegﬁ? F%g%g}alp?é%é)fiagﬁ éﬁg‘ quugﬁma%qmw%af@é&e@nﬂu al
“rounds of prdosepitation 95 with 50% saturated ammoni um sul fate. The final
precipitate was di al yzed against PBS and tested for endotoxin. The |evel.
of endotoxin was less than | EU ng. The anti-A(3 nonocl onal antibodies were
preparedfromas'\ +50 flui-d The flTch %BQ first dPIlDldate bythe
“addi'tion of concprtreted e e E Yt ¥t e to ice-cold [5:ascites
fluid by stirring on ice to a reach a flnal concentration of {0.238%
Concentr at ed Ca(Cliigus=—t ')DI’\ grlrla-d \é;af:];\ ctirri ng.i.0 reach a fifnal. ’ '
concentration. of mmnn [ | dF92ERent wa ggﬂggd fuged , 000 x g and the
pel | et ‘was di scaf deebup The Ejper Aetiedy wa ﬁ*{ﬁegp on}}g?l;%%)\?vi {h an equal

vol une of sat ur afed—arep-d-so-fat-e—add —The  saolution was
centrifuged agaip -atl 10, D0O® x| g aménd he $upernatanty was. di scarded. The 10
pel |l et was resusjpended apd di al amhlag;al st mM Tris-HC1 ,]0.4 MNad , pH
7.5. This fractfomwas—ppptpd—to—a—Pherracta—FPLE—Sepharesp Q Col um and
eluted with a reverse grath ept Poholongd. 4 MApI-@ZZ?H M bk i h 20 mM '
Tris-HC , pH 7.5 The antTbody peak—was—denti+F+edrby—abserbance at 280 nm
and appropriate | fratti otsowe’elp@‘ﬁﬂéla. TheApui2 fi ¢d adgGbody preparation
was characteri z¢g y g5 the proternmcongent+at+on| usi ng t he BCA
nmet hod and the purity usfng SPSTRRAIDSThe pabl-1&was|al sdeGlestled for

endot oxi n. The |{evel_of |endot pxi n_was ieFS_rrEﬁJFtﬂ—wg.—ﬁ-fers, titers

| ess than 100 wer a?rbi tirafilly a84bdfd  tARI3R8value #GI25.| 3. A(3 and APP
Level s in the Braln Follovm abouf ST X _nontnsjof treatment with the
vari ous anti-An |ant |6oody re a‘ingf’ br 4iR33-44er ¢ r BF¢Rd ffrom t he

ani mal s 3l | owi ng°®eatsi ne perfusion. One hem sphere was prepared for

i runohi st ocheni eafumben@nySi Sougunermindtion oSRGQEHEh-AS ghE€lneh Qith 10 ifr@s petgapt i t at i on
of A(3 and APP | @uiy: et e b' o§ure the concentrations of various forms of
beta anyl oid peptide an ol d precursor protein (APP), the hem sphere
was di ssggted 25 and hom)genat es of the hippocanpal, cortical, and

cerebel l ar regi ons wex@ieRbISRH AR SM guani di ne. These were serially
diluted and the laeygparion®deQréibRERL I de or APP was

The anti-Af polyclonal antibody was prepared from blood collected from two

groups of animals. The first group consisted of 100 female Swiss Webster mice, 6 to 8

15  weeks of age. They were immunized on days 0, 15, and 29 with 100 pg of AN1792
combined with CFA/IFA. A fourth injection was given on day 36 with one-half the dose
of AN1792. Animals were exsanguinated upon sacrifice at day 42 serum was prepared
and the sera were pooled to create a total of 64 ml. The second group consisted of 24
female mice isogenic with the PDAPP mice but nontransgenic for the human APP gene, 6

20 to 9 weeks of age. They were immunized on days 0, 14, 28 and 56 with 100 ﬁg 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 pfecipitation
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guantitated by conparison to a series of dilutions of standards of A 3
peptide or APP of known concentrations in an ELISA format. The | evel s of
total A(3 and of A(31-42 nmeasured by ELI SA in honbgenates of the cortex,
and the hi ppocanpus and the level of total Ali in the cerebellumare shown
in 30" Tables 11, 12, and 13, respectively. The nedi an concentration of
‘total A(3 for the control group, inoculated with PBS, was 3.6-fold higher

in the hippo than in the cortex an . qf 38 ippocanpal
tissue corrparg’g%)gq{ o gajurgted aﬂ@‘P@‘“’F’éPlf‘itﬁen}? geipitafea Waé@‘ag%qga&% 5@5 in the
cer ebel | um of aridhested F6tt en@btogh OV 16veDofenb@ogn bas RektharBBUANRY € t han

2,000-fold lower than in the hip oca us. These vel s, are. si |lar to those
that we have pr eVt gef-pB r‘%pﬁﬁ?l?’b’g F%Y@FB%B&J&‘P&&W fdaﬁ@‘ﬁgl"l‘idc m ce of

this age (Jo h\@&@ﬂst\ﬁéﬁ’ﬂéateﬂy th¢ additibfl aieonce‘imE@a sddien 8&irheulfaR iEics-Eadt ment
group had-a nedi an A(3 |evel, measured which differed

A 31- 42 B
si gni ficant| yaSF‘FeéﬂHde&’tS“B'f“gPHéceé%ﬁfePﬁl %Pb&ﬁ‘cf’ﬁa@@f@@f;%t fersentstidnal s
recei ving t hecgm| wsslt@aladddmxm%%gaa&daaoﬂunﬁwﬁmod of 63l ernlsFohutilie medi an

L 0 o s A e, et
reduced by 556fhicoOwiHinieehubiovolui: of Sdtirated mﬁﬁommnenmtadﬂed dropvaike. tTheat ment
gL oup., o &%M%%%%Mw e s Qi3 BN N7
WN et b 10~ pelietoams resaspeadel ang deyzldﬂ%githl 20mMIRASNCO 0.4M WL 7.5. This

fraction was applied to a Pharmacia FPLC Sepharose Q Column and eluted with a reverse

gradient from 0.4 M to 0.275 M NaCl in 20 mM Tris-HCI, pH 7.5.

~ The antibody peak was identified by absbrba_ncc at 280 nm aﬁd appropriate
fractions were pooled. The purified antibody preparation was characterized by measuring
15 the protéin 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. tité'rs,

titers less than 100 were arbitrarily assigned a titer value of 25.

_ 3. AP and APP Levels in the Brain: :
20 Following about six months of treatment with the various anti-Af antibody

preparations, brains were removed from the animals following saline perfusion. One
~ hemisphere was prepared for immunohistochemical analysis and the second was used for
the quantitation of AB and APP levels. To measure the concentrations of various forms of
beta amyloid peptide and amyloid precursor proteih (APP), the hemisphere was dissected
25 and homogenates of the hlppocampal cortical, and cerebellar regions were prepared.in
5M guanidine. These were senally diluted and the level of amyloid peptxdc or APP was
quantitated by comparison to a series of dilutions of standards of AP peptide or APP of
known concentrations in an ELISA format. ' .
The levels of total AP and of ABI-42 measured by ELISA in homogenates of the
30 cortex, and the hippocampus and the level of total AB 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 hg/g for the cortex). The
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median level in the cerebellum of the control group (36.6 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 heterozygous PDAPP transgenic mice of this age (Johnson-Woods
etal, 1997). -
N 5 ) For thc.-c-.c.>r.tc1.(, one treatment group had a median Af level, measured as AB1-42, .
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

AB1-42 was reduced by 65%, compared to the control for this treatment group. The
median levels'of AB1-42 were also significantly reduced by 55% compared to the control

10 in one additional treatment group, those animals dosed with the-mAb 10D5 (p = 0.0433).

[REMAINDER OF THIS PAGE INTENTIONALLY BLANK]
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I n the hippocanpus, -the nedi an. percent reduction of total A(3 associated
with treatnent with polyclonal anti-Al 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 reduction was al nost 3-fold greater in the

‘hi ppocanpus than in the cortex, a net reduction of 31,683 ng/g tissue in
"t he hi ppocanpus versus 11,658 ng/g tissue in the cortex. Wien neasured as
the level of the nore anyloidogenic formof Af3, Apt-42, rather than as

total AP, the reducCtioff ach] eved w gh tnhg pof yctonat amrrquy was
significant (p = 025]. The nedian levels il gr%ups freatied with the
mAbs 10D5 and 266 re feduced by 33% 10{ and 21% respect|Ver [ REMAI NDER
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In the hippocampus, the median percent reduction of total AP associated with
treatment with polyclonal anti-Ap antibody (50%, p = 0. 0055) was not as great as that
observed ini the cortex (65%) (Table 14). However the absolutc magmtude of the

5  reduction was almost 3-fold greater in the thpocampus 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 AB, AB1-42, rather than as total
AB, the_ reduction achieved with the polyclonal antibody was significant (p =0.0025).

The median levels in groups treated with the mAbs 10D5 and 266 were reduced by 33%
10 and 21%, respectively. ‘

[REMAINDER OF PAGE INTENTIONALLY BLANK]
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HC7 asweced .fl ti ti as In 100 Total Af3 was al so neasured in the
cerebel lum (Tabl e 15). Those groups dosed w th the polyclonal anti-AP -and
the 266 anti body showed significant reductions of the levels of total Af3
" (43% and 46% p = 0.0033 and p = 0.0184, respectively) and that group... 5
treated with 10DS had a near significant reduction (29% p = 0.0675). Table
15 CEREBELLUM Treatnent N Medians G oup Means Total AP Total AP ELISA P
% ELI SA val ue val ue value Change PBS 9 30.64 NAd NA 40. 00+/ -31. 89

Pol ycl onal 10 17.61[ 0. 0083 -B3[ I8 13+ - B[ janti-A f 342 mAb 10D5 8 21.68
0. 0675 -29 27.29+/-119. 43 P66 |&|46. b9| 184 -46 19.59+/-6.59 mAb
21F12 8 29.80 >0.9999 -3}32.8812-959Q Fowttes: a. Nunmber of animals per
group at the end of{ the gxperij@ntZ|T0 I[AG g ti ssue c. Mann Wit ney
analysis d. NA noTt appji ¢ mge.gfiﬁan'arid.ﬁ)evi ation 15 APP concentrati on
was al so determned by ELI SAS)E t he|&or [E&|&)d cerebet lum from - .
anti body-treated and confrol | <|PBS{PriSat ol ‘nivge. Two different APP assays
were utilized. Thg firsg, degi gngt ¢d APR-a/ kL, recogni zes bot h APP-al pha
(a, the secreted florm of ARP [whi ¢&|%as|SH&dR|cl eaved within the AP
sequence), and fulll-1ength florlEs !j& (ﬁfj&@t’ whil e the second recogni zes
only APP-a. |n cont|rast 9 tlg’cra‘a. ntrggsoci ated 20 di minution of AP in
a subset of treatmgnt. griogipys éhe ﬁaﬁelgm‘gB\PP were virtually 101
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In summary, A(3 levels were significantly reduced in
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fasted WihdiORS hadieineap sigei chnpiediention (@924 heltaagys)and cel | - associ at ed

Ali immunoreactivity closely resenbled effects produced by the standard
~ i nmmuni zation procedure. These observations support the ELISA results in
whi ch significant—reductions in hoth tofable 88 and AB42 were achi eved by

adm ni stration rycl onal Al1342 antibody. In simlar qualitajive
eval uations, gnyloid plaques in the | OD5 group were also 20 reducgd in
nunber and apgearance, W Th JOme evidence of cett—apsoctatee—Ai-3 _
i munor eact i vi t§?ahﬂféit or {diN*f gr ences WekQimnet seen when th 12 anfl 266
groups were dqonpP®red with tHe PBS controls. 5. Measurenent of Antipody
Titers: 25 A gqubset of f{hree|randoniy chosSen mce ffomeach grotp ﬁﬁre bl ed
just prior to| each intfaperijtoneal imeguhgtion, for a tai,ahpf 30 pl eeds.
Anti body titens were nmeastured—as—AH-+H—42—hi-rdihrg—anti-body using a
sandwi ch ELI SA with plastic rnuELISAwe| | P ates %oatjed m%LH AR]- 42 . ap
described in detail in {he Ggnerlat’ Matealicdl § @magd/bt hodS: ©titers for
each bl eed are¢_shown T n|Fi gufes 16-1 fuu tre—potyelonal—ant+body—and t he
30 nonocl onal § and| 2812, 30&4pect INAS| y| TNKer o 4006+/a3)erd about [1: 1000
over this ting, ﬁggé d for the polyclronal antibody [preparatton—atd re
slightly above ?t‘“ké“iev el 1001 ties1 || @B33and 2ABF17-18neatess ani mal s 102 6.
Lynphoprorifera?lv esponse$ AR- dependent | ynphoprioliferation was |measured
using spleen ¢alaboB3r VeS| 2168 | 00675 | 20 |27.20401043
mAb 266 6 16.59 0.0184 46 19.59+/-6.59
mAb 21F12 .8 29.80 >0.9999 -3 32.88+/-9.90
Footnotes: _ -
a. Number of animals per group at the end of the experiment
10 b. ng/g tissue ' ‘
¢. Mann Whitney analysis
d. NA: not applicable
¢. Standard Deviation
15 APP concentration was also determined by ELISA in the cortex and cerebellum
ﬁ-qm antibody-treated and control, PBS-treated mice. Two different APP assays were
utilized. The first, designated APP-a/FL, rec_ognizcs b.oth APP-alpha (a, the secreted
form of APP which has been cleaved within the AB sequencé), and full-length forms (FL)-
of APP, while the second recognizes only APP-o.. In contrast to the treatment-associated
20 . diminution of AP in a subset of treatment groups, the levels of APP were virtually
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ei ght days follow ng the final antibody infusion. Freshly hgr vested cells,
105 per well, were cultured for 5 days in the presence of AD 1-40 at a
concentration of 5 Mfor 5 stinulation. As a positive control, additional
~cells were cultured with the T cell mtogen, PHA and, as a negative
control, cells were cultured wi thout added peptide. Splenocytes from aged
"PDAPP m ce passively immunized with various anti-AP antibodies were
stinmulated in vitro with AN1792 and proliferative and cytokine responses

- were neasur ed. uﬁ@gglgg EPESE %fﬁe%ggﬁgmp%e%a}g g?ﬂf{gigm%ﬁ%e ne |f paSS| ve

i muni zation 10 faC| s rese STeHHE HdMdteof T
cel | responsesﬂ@m@mmmonsmmA?p)&ubombsd%btb%%xsm&mtadp&nﬂgnbpferatl ve or

cyt oki ne responses Were obs inm si vel i mmuni zed with the |
anti-A(3 anti bodi ed? U‘gé/}éﬁgf W& S@B‘fﬁﬁﬁaggﬂ?a%ﬁymﬂwaﬁ%hwmmamu body
10D5 was epeacmehmduiamhnzﬂdﬁletatdd@ﬁaalthe pobyciithl m&&d?%bé&%@&;ﬁs'im $. fested,
nonocl onal fnti bodi es 3D6 )..and 16C1l1 ( AB3 Cont rol groups

recei ved either® 6(5‘ m&’i‘?°f°|“fjﬂélfl%}?f’§f‘?t‘ 9 @6?‘9‘;5’@1%?’6%5‘0%1%1&@0%81(@ The

m ce were ol deamifd dcids 1126 4anBl28 @lsH shinle@ 5 RANBOE: BEdmbNABedd) t he previ ous
study; otherw se the experimental design was the same. Once again, after

six nonths of treatnent, | OD5 reduced plaque burden by greater than 80%
rel ative to either %he BBchqfn‘E%ﬁnémeype mat ched anti body controls

(p=0. 003). O’le of Ufhenﬁwhelogﬁ@ﬁm%ﬁﬁre%&ﬁk%ﬁgu@% subSHCof b Yﬁfsﬁ%?ﬁﬁaujclf ﬁxl ; d.

effective, n. 86% r educt I n contr
ant i body abal n: 'f%grg’ g’élﬁf“ﬁd’@‘u PEE 2 26§ %dIIQHSFSatﬁaWGT@Hi/W@fWBtW@b pl aque

bur den. Si ni | atomphicae thgf Previeustaidads MeRhih §t&d&%4%n§hiz§i%ngf‘o%§&ﬁ'}c%gﬁtﬂt These
results denons te,&%ﬁﬂt\f’ an anti body response against AB pepti in the

absence of T.ce is sufficient 25 to decrease anyl oid deposition
in PDAPP mice, but Thhht‘geﬂ(atteraﬂldn xaazathﬂABxaﬂttAnbegsegﬁn@roemﬁtﬁl ﬁ@}@ésous

Ant i bodi es dir t e pes co S amn ds 1-5 or 7 of A(3
‘are particul ar%?lsne ?‘83% ous gpmg‘tthﬁgwl% @t@%ﬁ@yt%fe%wqel y
admi ni sterbd aﬁmmlmmaésndghplm Iﬂkﬂ:;ﬂxolol‘ggdmtﬁd akdociaRd A8 thmehorfik @EHE
deposition in g,BPYS disease. \VWen 30 held at nodest
serum concent rats%ns%ggg%ecg% féhnfe)la%y i ces tagcrlﬁrd BEaTEEtgRPResd IS ESs to the
CNS at |evels @th'eMPPW@%@M@ltmmmm®quowmuObadwmt ry into
the CNS was neb AQYPwtR 23HVRd PR dnliSakRgs o Fthe %Jl leJaPR&zbaE?b dybarrier since

there was no |ncrease in. 103 vascul ar perneabi1ity as neasured by Evans
Blue in PDAPP ni cel" ¥Hilarqailitatiya CVaﬂ'—]r?E}OﬂSc%;Wd@ﬁp}aa\qu(l}”nﬂlgﬂOIéﬁ']grpttmd:ye also t he

brai n par extchyedicef in agaber YRR #HE M@%oh@@vx@é@oﬁéll associated AB

immunoreactivity. Major differences were not seen when the 21F 12 and 266 groups were

compared with the PBS controls.

5. Measurement of Antibody Titers:
25 . Asubset of three randomly chosen mice from each group wefe bled just prior to
+ each intraperitoneal .inoculation, for a total of 30 bleeds. Antibody titers were measured
as ApB1-42-binding antib.ody using a sandwich ELISA with plastic multi-well plates
coated with AB1-42 as dcscn'bcd.in detail in the General Materials and Methods. Mean
titers for each bleed are shown in Figures 16-18 for the polyclonal antibody and the
30  monoclonals 10DS and 21F12 respectwely 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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in non-transgenic mce, representing 0.1% of the antibody concentration in

serum (regardless of .isotype). 5 C. Study 3: Mnitoring of Antibody

- Binding To deterni ne whet her anti bodi es agai nst AB could be acting directly

~within the OCNS, brains taken fromsaline-perfused mce at the end of the
Example XI'l, were examned for the presence of the

“peripherally-adm nistered antibodies. Unfixed cryostat brain sections were

exposed to a fluorescent reagent agai nst nouse i mmunogl obulin (goat 10

anti -nouse | gG Cy3%. Pllgompheprolifetative Respomsss of the | OD5 and 3D6 groups were

strongly decorate i th .antibody, .whi.le there s.no staining in the

16C11. group. To rgglgg? erlflﬁnéﬁy“fp?}f’grogﬁi{\g Mt VUGS HeBiseR telipharvesisd al

sections of eaight dayafallowingehd firabintibodyinfsies crredhly Mirtele@ e80! pepeANt i body,

and then with _the secondary r.eagent. | nd 3D6, follow ng - peripheral

adni ni strationc g W&‘g?°é§@£§§“?%pﬁed§”ﬁ°° B{Ofggh%%at\wmeﬁﬁma ofNeM fthe pl aque - 15

bur den was 5gr eambigtioredi e pekitive chites,edlitanl 88 wedl AlREd HARBRSH) }n@to,%éﬁe 16C11

group. TheseP taci ndi cat e t hat i phera adm ni stered antibodi'es can

h h |1
enter the CNS WhBfE aﬁ%‘éﬁﬂatb"&ﬁmlﬁ"rl’g’g ﬁ‘&r??‘il‘é‘&érwl%‘ﬂ%aéiiﬂpél"@&r ance. It is

likely that 16Cl1 SglencjiadiasaRe PDAPPLIE: ppdidb@emBided Was vhnabLA A9 bind to
t he plaques. 20.Xl]. Prevenlti on and Treatnent of Human Subjects A

si ngl e- dose pAYPEdies yere simplated imwirg with ANG7Reand prolifraativa ped gytokine mesnensss, A
therapeutic agertmdasured)MihBipipeleart tHekk dshgt RaSth ABeHAIAES s Ointh kARG
patients Shar tlecﬁgzéft{ ogn about 0.01 the [ eyel %f resunmed efficacy, and

i ncreasi ng by ‘& TAct BFETPrEFEen A7 tus Rrimmngaf T gt resprssgs spevificiforAN1 M2

ef fective moude ANISagepdcificpaaithaive oG tokinhapsnskd wirt obdervied indSitd Ll t O
determ ne thegr%%eutljlti C &rféi C?Cn%ﬂr F?g%‘{.ents with early to md Al zheiner's
Di sease def i n8H TRV R DA Irfe} abefisSease and Rel at ed Di sorders

Associ ation (ADRDA}. 8tmdg2ria for probable AD are selected. Suitable

patients score in,the 12-2 ange .on th {-Mental State. Exam (MVBE).
Ot her sel ection crllntaes?‘:l(’ﬁg%nr“g" [rfaﬁ‘gfr_-‘t ﬁ’éLPla‘étﬁ?g@ g(#%;\‘l/g?sl(@?cﬁte? grdsiyp geididonph e
duration df t hwi-48 entipodincwére tkted, ompbélarat amifjodiessATE(AB(,) SRCIECAS (AR E,)Of

v
concom tant negieation ; J rf.er.e. el i ne eval yat i of
patient function a%leo %ﬁ%h%gfl%yg%gé%ﬂénga% OF crl}]%mhr?éﬁ%tﬂ’r"é%%&h as the
MVBE, and 't héhsupisswergiplden(lil$-12 nantipelé heterozygetes)dledngn fhopregioas sradyi ng pati ent s

with Al Zhei MebingrilliReasainthal s:5ieh s hbBEhd Uhee INESERAIUGABIRLE C scal es

provi de a neasure of Br ogressi on 104 -of the el mer’s condition. Suitable
qual i tative | Frametd0Rs redysedplague bisdandy graatsr thampQ% relative teeithenbe PAY ease

progressi an captypd-mach HBHYdY e5rRd1sRy-oMk). dHleQptheREHRE iiiBSaQlagRAL ARNT S
3D6, was equally effective, producing an 86% reduction (p=0.003). In contrast, the third
antibody against the peptide, 16C11, failed to have any effect on plaque burden. Similar
findings were obtained with AB,, ELISA measurements. These results demons&atc 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-AS antibodies are
efficacious. Antibodies directed to epitopes comprising amino acids 1-5 or 3-7 of AP are
particularly efficacious. |
These studies demonstrate that passively administered antibodies against A
reduced the extent of plaque deposiﬁon in a mouse model of Alzheimer’s disease. When
30  held at modest serum concentrations".(25f70 pg/ml), the antibodies gained access to the
CNS at levels sufficient to decorate B8-amyloid plaques. Antibody enfry into the CNS was

not due to abnormal leakage of the blood-brain barrier since there was no increase in
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|

can al so be nonitored including assays of i mmunogen-specific antibodi es and
T-cells responses. 5 Follow ng baseline neasures, patients begin receiving
treatnent. They are randonmized and treated with eithér therapeutic agent
or placebo in a blinded fashion. Patients are nonitored at |east every six
nonths. Efficacy is determned by a significant reduction in progression
"of a treatnment group relative to a placebo group. A second phase |l trial
is perforned to eval uate conversion of patients fromnon- 10 Al zheiner's

Di sease ear | yveewmrperhabiity - smtmim&dﬂgf BveheBlueth Rmm&mgemaa&ﬁ@n #eed neNODIY

|rrpa|rrrent (AAM | alrrren rob bIe
Al zhei ner’ di gé%ngéogéflag ?0%2 d&'1 acor Iaé gﬁ%‘l} °R/EA° hi gh
ri sk for converrmndnnsggmcm@hepmtmg @i%@ﬁﬂm aamt&adgsedreextuadoxﬁh@m

non-clinical popuhaki screening reference popul ations for early signs
of nenory | os§ %a? %t ﬁgfrg()tg%)'fi culties associated wwth pre .15 Al zheiner*s

synpt omat of og¥; Study dnMopitbringtod Antilfdy Mimtieg mer' s Di sease, genetic risk -
factors, age, sex, e )\ § edi e & risk..for
g T%@ertﬂfn@% Jl&%%O%%CSE %?'AP Q%LF elc 55' reg!.I ynvqtlaa fhﬁg t he

Al zheiner's Di sease. Baseline scores o I _
MVBE and t he ﬂﬁﬂ@fmg@kmomabm?@fun@rmm@trthft:gld@éélp@nsdple Kﬂewah uate a nore

nor mal popul atiafneals tﬁfﬂrl&s@f&%@ c-Béb:%ﬁn]%ar tafitﬁ%stere%%ﬂ%ogom o Bezarg%t\e“r ﬁg.?l ves

into suitable groups w acebo son agal nst
with the agenPrainFRgioas yere Fmﬁedp@pﬂu@rﬁcerﬁseaapxé agast moksd namumqménhm(@satof

about  si 0 MORfDBousB G- t:99 9 Ivnttmmmem Rﬁs'aﬁ&‘BDb 3‘943@{“& not he

or she converts to_ probable zheinmer's D sease as de
criteria at t#&oBid "ﬁ‘lh apgthody, yrhdle theeg Wasmo siaiing ip the 1éﬁh1e$Ta'IlP I\'@tre\reralahs; and

Met hods 1. MeasiukerRiThlaghe &B&sﬁt@ﬁdéén;i'&&foﬁs Meath ik Q/elt}lfﬁg 1&%uﬁ@é‘a’c@@ a smal |
nick in the talL vei.n nd, co | ecti ng about 200 p.1 blood 1nto a

ni crof uge t ub® g edyppnddhen e the seepidagy rg%a% 1{9@5@%318@6’1{“% ar ea,

and t hen usi nger@herﬂ&d@&u@atlﬁﬁ%dxhed dcQes8 tCodt PRqUER WhRtSAtNY. STH Al
collectlngsth e tubes. Blood was allowed to clot for

& ?I ood 30 |nlaoc]%| ctgof u?
one hr at ‘7 oofH EEnE SEel Edcearin thesg Sratment groupseampater £ the L6(dd BqUP14, 000 x g
for 10 min tObefsp@atainélcﬁthélaqieﬁbhefra’llyrmm%taafaﬂtibodleseﬁxumtdﬁﬂﬁa CNeewhdré ansferred

0,3, Clean m BEPLASR IS AALRLRI AL, A% L) o kLR 50hhck08 401 pbody
pl at es) were Plaatcebltwias hnabBdo bindfo the plaquss.i on contai ning either 10 ji g/ ol

either A(342 or SAPP or other antigens as noted in each of t he i ndi vi dual

reports in Well Coating Buffer
20 XII. Prevention and Treatment of Human Subjects

A single-dose phase I trial is performed to determine safety in humans. A
therapeutic agenf is administered in increasing dosages to different patients s_taﬁing 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 réached.

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 complicating 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 progressioﬁ
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(0.1 M sodi um phosphate,_ pH 8. 5,' 0. 1% sodi um azi de) and hel (Ji ove_r'ni' ght at
RT. The 5 wells were aspirated and sera were added to the wells starting at
a 1/100 dilution in Specinmen Diluent (0.014 M sodi umphosphate, pH 7.4,
0.15 M Nad, 0.6% bovine serum al bumn, 0.05%thinerosal). Seven serial
dilutions of the sanples were nmade directly in the plates in three-fold
'steps to reach a final dilution of 1/218,700. The dilutions were incubated
in the coated-plate wells for one hr at RT. The plates were then washed
four 10 times opnk A 1RGOl hngmﬁbgit{gl @ﬂerSQalesT aﬁgﬁzé)ﬂsg% fHdRedy. a
goat anti-nouse |g conjugate orsera per oxi dase ained from
Boehri nger Maiw#een) Dissess psegriseion ean aishéemhit@e(hlsym@ BIIOOQ)IﬁrO&les_Ldf@@@@ts
dilution in Speciigrn diditRAincRf0G R, Ak %dar tb%Eh es were
again washed four tines in .nc Tween 20, To(%rn el lopmt1 c%oriéﬁg% 100 |
- of Sl ow TMB ( ZSBOLSEs: 5' -t et rarret hyl benzi di ne obtai ned from Pierce-. 15 :
Chemi cal s) swas addﬁéilo%g?%"m@ﬁ'e&uﬁ:@%aﬁé?lfslmgﬂﬁ&cfvﬂff kb TREy R - The

[

reaction was stopped b he addition of H2SO4, .” The col or

intensity was r%“ﬁ@ﬁ”?‘é%‘ t@ﬁtCéWl%uﬂ@&@F@PcuBe%@é@rmbo ing blingsd faskipn.- 650 - nn) .
Titers were d@aﬂldﬁ@c&r@ﬁomeedraeﬁhd@e%lx ﬁxfon&besﬁbicyw &&nﬂ&e@&rﬂw%ng one

hal f the rmaxinmum OD. Maxipal OD-was generally taken froman initial 1/100
di | ution, excé&pctiogin e@grewfwvmn\?@rzyoumrﬁﬁwm ®placeby growhi ch case a hi gher

initial dilution \Amsedaﬂ&ﬁ&ganmmpeaﬁmht&évamb@cmtsrsalofﬂaen& froth R6n-50%
poi nt fell, bet ent di | utjons, | i near, extrapolation was nade to

cal cul at e Phe 75Tt Pisggse eaf ‘E%‘F%Pése éoquf?f@dﬁ%ﬁﬁg%{?ﬁﬁ?%wncqqrx er’s,
titers |ess t hapaiddt (ANMI) ar Rild Ephitivy indBEgREVICD), td frevabdaliRinghs 25. 25 2.

TN e £ Bt belennt s A BulSL BRI b 00
heat - i nact i vatAézheiﬁxetaDnsbnvmneelmdlfmﬂ( Pﬂﬁ-dﬁaﬁ)ﬂ mpalatidhedy scrhainpgediesd i n a 50
Centricon uni ec at 100 rpm

in a Medi machltpnlg li%?‘ﬁ%ﬁ(ﬁ/ ca{‘rl‘o"lﬂgnwdn m°r¥ }OFSI Eﬂergﬁfu%ﬁa@sﬁ“y&]ﬁﬁ M Eron pore 30
si ze nyl onl5me #izheigpr e syopyinetology efamablﬂnacbrxoqi:@lzmmdsr'sl:&seaﬂe #B8ickBS, then -

pel l eted by t . e rishE . S were
| ysed by resug%gbtﬁ{i%%ésgc?hééﬂ%te ffg&s&ugd OF{ d‘:}cbu ergggﬁ?%?ﬁ%ngﬁﬁéai% M NH4ACL,

1 M KHOOB, 0. BasliRgprracn phifatie mefriss intludiag thedEMSE andithe RPAS|tegeiiotyitles wer e
then washed asgmabauses detigsdalty evafiRlcattse ﬁ&ﬁ%%p@%dn%m(cm&tedcqms% ph&he wel )

were cultured in_triplicate sets in 96-wel U-bottoned ti ssue
cul ture-treat &pul 3r?‘i°ESr*6? fivided W%ﬁ“é%bl*(%ﬁ‘ﬁsh’“gth PESFRIPEGEISONRRINSYoRPe 1640

medi um (JR4d Bla%ﬁdtﬁmﬁl the ﬁ@ﬂﬁ%esemcnsmiaﬁ%%ﬂdllweﬁht iAteBalsEPhtout
glutamne, 1% Penicilli rL/eStre t?rrym n

an
six mon s and the endpoint for’each patient 1s whether or not he or she converts to
probable Alzheimer's Disease as defined by ADRDA criteria at the end of the

~ observation.

25 XUl Gcﬁeral 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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5 10% heat -i nactivated FBS, for 96 hr at 37C. Various A(3 plpti des, API-16,
A(31-40, A(31-42 or AMD-1 reverse sequence protein were al so added at
doses ranging from5 to 0.18 mcronolar in four steps. Cells in control
well's were cultured with Concanavalin A (Con A) (Sigma, cat. # C- 5275, at
1 mcrogramim ) w thout added protein. Cells were pulsed for the final 24
“hr with 3Hthymdine (1 p.C/well obtained from Amersham 10 Cor p.,
Arlington Heights IL). Cells were then harvested onto UniFilter plates and

counted in a Top upt M.croplate Scintillati unt er (Packard- -
| nst rument s, Dowmca:?%1 & S\geg, ?T’_T.easﬁ%eg?fy?i‘&%#'e&sg‘% B plates fpstsEler
mnute (cpn) ofateshetbreacdtédwvitlyl 00ipd 60r POt eshtiifihg eittRs 0 WhinEeilBCA IR ecul es.

15 4. Brain Ti e Prepar.ation After euthanasia, theé brains were renoved
and one heni sp eorﬁg‘g’p aﬁF‘%%‘é‘Pse‘H’tefddP caCSr‘?%’gﬁ st rRersdm Wel opting Buffepp | e

three brain r &gl dMsodiuni ppesarPIEs 8.5cMI%eadinndzideareRad bumlighiarer. difpsect ed
fromthe otsherwe(lqgn‘i spher e %Yr}g used t%eéreaﬂslure the, concentration of various
A p proteins and XPP2RIPIe SIoHgY Epaddet dherelsatartingsha K00 dibgonigod et al .,
supr a) i dTi ssuépediast Dmm]gt_ (omn‘:,s Elédoi%m pm;;m_aiapﬁﬁ%e,m.lésgd Nac%b_ibw?_lﬂélwm&ﬁﬂ; )
ice-co gua ne r : uani.di.ne- A Tris-HCl, pH 8.0).
The honpgenat g‘sbanvu\bp @%@8‘8&6@' gét\gﬂ?ﬁ%’l'sénﬂgflt‘%"tnf8#1ﬂ‘ﬁ§ﬁ"}? s iereApadadiregtly & or

(Fi sher) for. thepdaestiothre@ubldistepato redsi a ﬁhhdﬂuﬁdrﬁf&dl&,&%'%@ﬁﬂtﬁdoﬁf wkr@ ]
quantitation _Brevyj exper j- S 25 shown that the

anal ytes wer e(?f(sctu Q’Eﬁﬁgg‘ﬁﬁg&% ‘Eilats Wgﬁ%f?)éﬁ%agc?{n Tt erP?g%fﬁ’éF“’t '?i&‘l W@Ff{]’?ﬂ%‘ti c Al3
protei n (BAchdimes wsuPBS bentajuing0.0§% Tweet 30. 'Becwendahtibbia geit ketmont i

ot At ay AT ot Al ok B R ot R RO UE e vier e

di | ut ed 1: 10 mﬁthiektse‘i_Sd_@q) gl «€ad £10A0 Diutiow it SpeCimeb Wilugn swei incubRESfor Brep % sodi um
centri fuged at S5 005 gy T I it Pos B 0, o BRI 10" r ot o
standards (1- glzomntqnol-(é)oﬂ dEJlow TR (363’ APPtstametipl tszidins ebtgifddfheRiete i ncl ude
0o} 91281 CHEnER0 0 MANGNLDE SELUALDUILP | 0L i b imel
nonocl onal anstprsd\py Aeadditiereefi26in¢ of DM H.&Mi. ritheaclodmted Styehs aifen Afad of Seuber t

et al.), as t%l&@ﬁﬁé&cc@QHgggﬁtX%OIg?gg i )i nyl ated 5 nonocl onal anti body

3D6, specific for amno aci _ Johnson-Wod, et al), as the
reporter anti body. Tirrevapdefinehischomeiprogal of hodijutivo eSsenmt givisgogrhatfdhsecr et ed

. APP or maximum OD. Maximal OD was generélly taken from an initial 1/100 dilution, except in

- 20 cases with very high titers, in which cése a higher ihitial dilution was necessary to
establish the maximal OD. If the .50% point fell between two dilutions, a linear
extrapolation was made to calculate the final titer. To calculate geometric mean antibody

titers, titers less than 100 were arbitrarily assigned a titer value of 25.

25 2. 'Lymphocyte proliferation assay
Mice were anesthetized with isoflurane. Spleens were removed and r’inscd 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 m]l 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 S min. Red blood cells were lysed by resuspending the pellet

- in 5 mL buffer containing 0.15 M NHA4CI, 1 M KHCO3, 0.1 M NaEDTA, pH 7.4 for five
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I
full-1ength APP, but. detects only Af3 species with an am no-term nal
aspartic acid. ThIS assay has a 1Querlimt of sensitivity of -50 figl/m
(11 ftM and shows no cross-reactivity to the endogenous nurine Ap protein
at concentrations up to 1 ng/m (Johnson-Wod et 10 al., supra). The
Al 31-42 specific sandwi ch ELI SA enpl oys mA[ 3 21F12, specific for am no
“acids 33-42 of AR (Johnson-Wod, et al.), as the capture anti body.
Biotinylated mA[3 3D6 is also the reporter antibody in this assay which
has a | ower | jud 4t Raf Le@ERRithd wérkmeﬁfwaslﬁ@%bo&@%reemEgloxa&:a% Mn cémn§0n Wod et
al.). For the 5!3 ELi SAs, 100 |. of either 15 mA(3 é% pg/ M) or mA3
21F12 at (5 p© m’f)w%glefea%}ﬂ%i i tERicRtR ety o wed 9‘61% PSSUPPHW&@ dy

pl at es (Costaﬁl)a&&er@wsmcghﬁ:g,lmw@@gé M)aﬁkﬁivnlﬂoexn&ﬁﬂnugmlmhée@”wed by
aspiration ang‘F |1's were bl ocked bé t he addition _of 200 pl of 0.25%

human serum sypplemented it 07 BiM Liglytamiag, 1% Bepicilin/ftyeptomysiakindg.
sol ution was 1@rBYehadndich PRS, B} 96 8%t YPEE VaHAB &%ﬁ&ég &fhefk ) }A@ unti|

.used. The plates were rehydrat ed with Wash 20 Buffer [1ris- ered saline
(0.15 M NaCl , AB1-62 onAf0r Lteyqcse, seqitance prgtein peresrls. aé@%atrdvsman@cg]ﬁqm i56¢ to use.
The sanpl es apgs RS IREEs? @gﬁéjinc&mtoﬂiiﬁlsjvg%&ltﬂ%ehwtc%n adfifs!  Per

wel |l and then i ncubated overni ates were was ast

three times (MORH)RigH2BaE ¥ £r52 8&%%%@11’@1‘@@0@? addedpratsina ellsTyere
nr e .
bi otinyl at ed %@%g&) %ﬁmﬂu}hﬂvﬁ@l 3‘}P:hgméxd%qwg?cw§é§§t§ﬁw &ﬁ?@% spuffer (0.25%

casei n, PBS, Tween 20, (IE:RH ed an I ncubated in the
wel I's forlQ hEoms ARTFBtOAﬁ{eWFSdLh Fgfé?eahﬁnélhweqé@r@m WriBitermnipsgdt e,

(Avi di n- HRP Omuﬁﬂeﬁ'ﬁfja'f‘d'prBu}{mfcgfplatmﬂtillmr@m%ac@}dl m;n%gaent% [fb%grs' n

Casein Assay Buffer, was added to the well hr at
colorimetric Ceypdbh desultsareswprergd 90w ?@WEF‘E@@CPmM@@@RﬁE*dWand allowed to

react for 15 wmtdipdraed Rto infShubledhicedmotueh the enzymatic reaction was stopped
by the addition of 25 12 N H2SO4. 30 The reaction product was quantified

using a Motecul ar Devices Vmax nmeasuring the difference in absorbance at
450 nm ane5 650 nm4. 108Bfin Nksasprepireitn of APP Level s Two different APP
assays were utiliz

S desi gnat e P-al F reco ni zes both
APP- al pha (a) and eff‘I}I’agﬁsbafh’ ?’Eﬂs“feé %aﬂ‘g eabfﬁ’égpgeé?:l‘f %P§Ec§§°ri s
specific for im?ﬂmahxstﬂ:iemalyt@hwhﬂsﬁmgp brat ogiohy (hipps@aipes, eskteARR | ncl udi ng

the fi rSt 12 ré%g?l v?e?écﬂ%sec%d éfﬂ%thcghl@lc}% t1 gerggxpdousgft% antl btgdy (2H3) is not

specific to the a-clip-si occurring Ween amno acrds 512- 613 of
APP695 ( Esch emcetration®€ WBTWEAQﬂ'ﬂ)tGHiShﬁQABRZZhnS (S0OPRdific EhiSas glekmyn-al SO

recogni zes, f U t P (APP-FL). Prelim nary experinents
09 80 ood &3] pra).
Tissues destined for ELISAs were homogenized in 10 volumes of ice-cold
guanidine buffer (5.0 M guanidine-HCI, 50 mM Tris-HCI, pH 8.0). The homdgenatcs

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 AB and APP. Previous expen‘menté 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 Af Levels .
30 The brain homdgenates were diluted 1:10 with ice cold Casein Diluent (0.25%
casein, PBS, 0.05% sodium azide, 20 pg/ml aprotinin, 5 mM EDTA pH 8.0,10 pg/ml
leupeptin) and then centrifuged at 16,000 x g for 20 min at 4° C. The synthetic AB
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using i mobilized APP antibodies to the cytoplasmc tail of APP-FL to
deplete brain honogenates of APP-FL suggest that approxi mately 30-40% of
the APP-a /FL APP is FL 10 (data not shown). The capture antibody for both
the APP-a/FL and APP-a assays is mAb 8E5, raised against am no acids 444
to 592 of the APP695 form (Ganmes et al., supra). The reporter mAb for the
" APP-aJFL assay is mAb 2H3, specific for am no acids 597-608 of APP695

(Johnson-Wod et al., supra) and the reporter -anti body for the APP-a assay
is a bioti nylpaitaﬁis@%jdg -4y Snab antEd AP qg{ EP to 611
of APP. The . | 0 I | % t of sg%%?tl vity ?l]a&%pd k% 52%1531 t% gbout 11

ng/m (150 p W viee Sf‘dim)alb&ﬁdl B84) inghe fitpd conpPsitions pBei“fotal” assay

22 ng/m (Q ¢ ¢ : X d t he
wel s of 6 &e#’f‘a‘mhﬁ’%&é‘?@%@ﬁgﬁ‘é#. S L e v

reconbi nant seéeiergids ﬁﬁ@f&lhé’ﬁeutwdeta’s) edtbe capfupr mtibedys irditdinglafe@r the -

APP-a assay a Hhe@sgak. (Esch et .a The brain |
honobgenat e’ ZOE}ggzr’rp gﬁﬁ"ﬁ%&g #Hﬁa e%ll di ném\ﬁ&"&‘dﬁ}'lsﬂfggfo.ﬁ'isﬁn‘lwmﬁqtS‘AaSpeci nen
Di | uent (0. 01thengportertrotipddat @hebwamonocp,hmnﬁbodgd%bm&dgmwewéuambw n,

0. 05% t hi mero % NPA40 They were then diluted. 1:4 in
Speci men Di | uztﬂltlb%%j ggyn:\lﬁgt@t%n}%‘q%?ﬁﬂle Viffpan “I‘%F%“HG?R?@@#&*@e?"V\/ere t hen
centrifuged aassaﬂ}aeeﬂbwer.gnﬁt@fsehﬁtnﬁe_.mndsn@!ﬁu (1IREM) Bhe stiRE ns trafdas dgir,and

sanpl es were ed .to the Lﬁ}at in dugl icate aliquots and 25 incubated for

1.5 hr at RT. The BrerPHyTaredPesygne PIGRITIRBHYP PHIe0p! (bpmniiecd ¢t ncubat ed
with sanplles flgsugta)hr at RT. Strept avi di n-al kal i ne phosphat ase . (Boehri nger

Mannheim), dilute iluent, was incubated in the wells
for 1 hr at RT. %H’E‘Agﬂ 'tfgrq é‘ﬁ%ﬁﬁf‘émﬂbﬁs’ﬂiﬁ?lﬂﬁ%&ewﬁ'pﬁélﬁyllnophosphat e
was added for acﬁdsBGAmOmARTJormgaﬁlm@;dl QRLRRGNE B nid A EédW%oﬁ‘ a

Cyt of | uor . t|n 50, fl.uorinmeter, (M11i )(a)lre) gh'? I yrun gg@??ﬁ’?\lon and 450

nm eni ssi on. 7> ¥ Hﬁﬂﬁd‘f‘ﬁ%ﬁf@ﬂ%é‘l thip afGQWB}ChP‘h%a IWé‘Frémfli ofsehsitivity ohr ee days

at 40Cin 4% mnalfzer B YomsERW Ra6: 4 heryr nst seven
days at 4&) n 1% par}g‘g?@rraﬁg‘gh S, PBS untlb]l sfg%tﬂnegmql@)w& rhﬁ)eér on-t hi ck

coronal t | BAE 2061 e/ “Hhmdn‘w BiERehe re/mimvas pektedtine e viels of 96-well
cryopr ot ect anhuﬁtﬁﬁ%s@l PIR&N(CbstarPOP6veinpht BBShalby & (R|T IfRe EU?&EEQ&E frfVif er) at

-20C prior to i m*runohltﬁt ochem cal processing. For each brarn, six

sections at t SW&}*@P% ‘fW%“%W%%l?*%?b&%é%‘fﬁ&ﬁz%ﬁwf 83p%4hamenisehyn

consecutive Zélﬁlmli’ih i PES biiffes for WEERE 1 RGURAL Eg)cﬁ){%fomtgnkvas WD R aRf the |
fol |l owi ng antlbodles bi oti nylated anti - D6, speC|f|cfor

human AR) di | RIEeH ¥ Sta(e%g?ft"éﬁfdr LT ORnt prsed. aﬁ“rrﬂ’la‘P%W@Bshmed Yith¥ege serum
or (2) a 20 Buffer [Tris-buffered saline (0.15 M 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 ovcxﬁight at 4° C. The plates were washed at least three

- times with Wash Buffer between each step of the assay. The biotinylated mAB 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 ébtaincd 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 (chrce) was added and allowed to react for 15 minutes at
RT, after which the enzymatic reaction was stopped by the addition of 25 ul 2 N HZSO4

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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bi oti nyl ated mAb specific for human APP, 8E5, diluted to a concentration of
3 gg/m in 10 PBS and 1.0% horse serunm or (3)'a mAb specific for glial

. fibrillary acidic protein (GFAP; Signma Chemical Co.) "diluted 1:500 with
0.25% Triton X-100 and 1% horse serum in Tris-buffered saline, pH 7.4
(TBS); or (4) a mAb specific for CD1 Ib, MAGC-1 antigen, (Chem con :
“International) diluted 1:100 with 0.25% Triton X-100 and 1% rabbit serum
in TBS; or (5) a mAb specific for MEC II antigen, (Pharm ngen) diluted .

1: 100 15 with 0. 250 Tr Mdasurefnehoor e %sr abbit serumin TBS;, or (6) a rat
mAb specific for CD 43 (Pharm ngen) diJuted 1:100 with 1% rabbit serumin
PBS or (7) a rat iy SHeERAIE IS Ve uibrd. Thhbehiesiganyd AFP-affdéd 1: 100 with

1% r abbi t ser L dnthe S5 } - i .CD 45RB
(Pharningen) rTiea 485 olfid (B bl RO Ritns f%n%fsegl?’gégr&’?dg%%’ T at

nmonocl onal APspspifie KdriAdProo r THeARPSo (Fhassay reqegings sehirdted ARP inclidifg the fitst D 1% -

bbi t i.n..PBS; bi ot .at l.ycl I. h ter. A(3 ifi
for Cooe. § prartb B3t Gagt Hes ot RS T AP BPRP T i, *(11) o
rat mAb speci édcorring betwSiRn{iseacdiséd)-61 dAARRDGII (RRE0et\al. { Seichb248)/00022-1 B@r um i n

PBS; or with &S0l uti f . acki - i . anti body contai ni ng
1% nor nal horélégas)égﬂ%&%{a%st%{}%cﬁﬁggﬂ %ﬁ&éf‘?g %‘?F%gg{i&%m P8R m?ﬁ%st- ed in
1,2 and 6-12 ufmpismebilieeAPhantibodied te thewlytohlagmio %ilafiAPBFFLXe d6lste Kraid% hydr ogen

peroxide in PBS. f 2 i t RT t bl ock e 0 0oXl| .. They were
‘next i ncubat ego%o\ggéaﬁﬁsgﬁgbg'tﬁlft')g%ﬂttﬁat @qr%?ﬁteggﬁtg‘lﬁ °o°§§1.°&ggé‘f @xﬁr‘%&t ed

with 3D6 00 8fdatamot sEHER). MAbsapnet etibbdynfor Ralt the APPRUFIOAR AWP-o adsayRTs MAbh a

hor seradi sh p xi.dase- avi di n- bi of i n- ex. .\ kit _conmponents "A" and
Y8 a Pt ed obs R R al e LSRR Aol o o P i

Bur | i ngame, Chhe)repd3@r iBAb forasA PR AFLedsaywis iA B DHE, Rpei eSForsdaand 4cids 560608CD 45RA,
CD 45RB, CD 45, ,. dth PBS sol uti on, devoid of primry_anti body were

i ncubat ed for°ff"ﬁ5§? 88 S??I‘a(ﬂﬁofl At alpupta) pRA the ’@Bm%?ﬁf‘it‘-bf’%tﬁ{ BEAFVESFWH IS di | ut ed
1: ;5 in PBS Oibilbiix@ﬂd'ééa}deﬁbﬂideaﬂhh bmmh faideg ® Qné,iﬂ? 6&1&%@&%&&&@1@.@% 7?] in

PBS, respegctiyvely, Sections re en_reacte or one hr at RT with a

hor ser adi Sﬁ p’@?"’ﬁi’i“'ﬂ‘ég SNV \lsf?'ﬂi‘F FIEETY dsebgitln nem! (58 mpBtiakesen A" and
"B" diluted Wodbetia) MBThat ¥ErEE APPE shécBicHUsRdar thekchl (0.3 ¥8G! Pér HodSHP

Burlingame, CA.). Sections were devel oped.in 0.01% hydrogen peroxide, 0.05%
3,3 5 diani n%)éﬁ’z“i“éi‘? ‘(’ﬁﬁeif"‘g?n“h':f“?w _@%‘Efi%}' IRld platrs g dearIbE R EHgBBF o with
the GFAP-, MAaabé6. ANRMICechhbBR@Giddtal APH-bRRCLRS aVBE RfERE iigRbhAdoW th 0. 6%
hydr ogen peroxide at RT to bl ock endogenous peroxi dase then incubated

over ni ght wi t fe RB-omsianapd the APF 96l 255ty (Eaqh et tle sinrydn Ih¢ wralahe@ogiath t he GFAP

antibody per esampfesbad M%ufuﬁﬂiné—w% dadtedE1 Mt BLISA Specimen Diluent (0.014M
_ phosphate buffer, pH 7.4, 0.6% bovine serum albumin, 0.05% thimerosal, 0.5 M NaCl,
0.1% NP40). They were then diluted 1:4 in Specimen Diluent containing 0.5 M -

. guanidine. Diluted homogenates were then centrifuged at 16,000 x g for 15 seconds at
RT. The APP standards and samples were added to the plate in duplicéte aliquots aﬁd
25  incubated for 1.5 hr at RT. The biotinylated reporter antibody 2H3 or 16H9 was
incubated with sarples foi' 1 hrat RT. Streptavidin-alkaline phosphatase (Boehringer -
Ménnheim), dilufed 1:1000 in specimen diluent, was incubated in the wells for 1 hr atRT.
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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bi oti nyl ated anti-nouse 1gG nmade in horse (Vector. Laboratories; Vectastain
Elite ABC 10 Kit) diluted 1:200 with TBS. The sections were next reacted
for one hr with an avidin- biotin-peroxidase conpl ex (Vector Laboratories;
~Vectastain Elite ABC Kit) diluted 1:1000 with TBS. Sections incubated with
the MAC-1-or MHC Il -specific nonoclonal antibody as the primary anti body '
‘were subsequently reacted for 1 hr at RT with biotinylated anti-rat 1gG
made in rabbit diluted 1:200 with TBS, followed by incubation 15 for one hr

with avidin-biol | raias uidieeror 8l ey Aubeofly ard BRI i BSS adiflil O

i ncubated with GFAP-, MAC-1- and MVHC Il -sp ecific anti d| es wer
visual i zed byStoed Eam eento sgyenmipyst 61C %w@ﬁ@al@hM%Bﬁ/dﬂrb%mmer oxi de,

0. 04% ni ckel edHyohicHR. ﬂuI@&rorta(PEecéor%%rc]éntsﬂp bxraﬁaﬁft\‘%?kltr\{iﬁ“(} éf%fecl lgnnmnOI abel ed

sections were nounted on/g ass sli uper ros 20 air

dri ed over ni gHYOPTRiFSiH 680V nelpserdal0% Mé@é@b)colan phaspletd taiffer) wi -ﬂ@chpmetbs | ips
using  Per s Uitdmunbhist6Hemni APprb8sifd Uik kA28 bR ki Retil D £ 84 névglr g‘h% dors

pl aques, a subset of the AP-positive sections were nounte uperfrost
slides and i NEPAPSLBRYS] %cla%fa@renséby oRrFtRLtiYe 240 jum iste(vBlsgwer} infoirated omgrmight

following i S 0 n dehydrated and |
cleared 25 W@?@g?ﬁf%bﬁen 1ﬁler al %‘@?ﬁ‘°3’§@%§dsﬁ“?b%§gg %er mount .

8. | mage Anallywiag AR) Vilwebiortcpieentifion bihggmAnHBSSing I%Mﬁ)ts‘amrﬁx%@),a | nc.

Gai t her sburg, ed t. ot - FX m croscope_t hrough a CCD
vi deo camer a béér\\@ylatcg %%ﬁ%’?@ft‘%%&?d@ ?WQEFHFGP“(?%HWW icati on of
E) h](cafl mmng) eaRBSand lsﬂ%hlesnscf[dﬂeot mgmepcdiﬁba‘osgﬁt ﬁmﬂm@e&dxdﬁm&@iﬂ Idn a vi Feo
uffer and a ealar at ur etermned to sel ect
and cal cul ate t %%f"a@%rplfaéllaéoe?r é&ggﬁﬁ% 68‘359 Tdﬁ‘émi ddisehoss
structures. I:‘igmeac"fnsste@ﬁerednalmtrpé{ﬁ#ﬁmﬂjmamﬁssmﬂuwr@lm&;mmd and the
total pixel I d The
“percent anyl ol dg%u&gleﬁﬁg\ggh%lgg&f &lgl&dq 1|%?t he Z,(:"j‘[""'%%%ﬁgp& Tab?ibcanpal
area cont ai n|%@“MRT@@p@fsfﬁl%mAbmﬁmﬁmcmmm@ﬁ))dlmemaoo Simlarly,
the percefs Nauldsv Thish 4eMo4as 19 ARATHLAD, 385, &% LB LR0aOE, HRE

hi ppocarrpal area contalning strophi c neuri t e’ I ve ?emﬁ%
ant i body 8E5)4:{{ksymingeia d@tF%é?%gﬂfsyé bt sowm BBS q>rr(a> a raQnAb bpeeifiy for

Townshi p, PA)CIDPﬁI@ch@&xh%ﬂ) Siutdal 1€1032viHab4 M@Hx?set%l&Pi’n'PfB%t bQ8) ALEGr am was
linked to a N kon Mcrophot-FX m croscope through an Qotronl cs canera and

used to quant’P‘t"Q‘El@“atl hé sP??éf}ccféh@%déR-%\(P hapeinges) dibugddmioqIwvithd 4 ibitrespi ed by
GFAP- posi ti van 288 R¢taest p?d?ﬂcl%@?\b specific for CD 45 (Pharmingen) diluted 1:100 with

20 I%Irab.bit serum in PBS; or (10) a biotinylated polyclonal hamster AP spccfﬁc for CD3e
(Pharmingen) diluted 1:100 with 1% rabbit serum in PBS or (11) a rat mAb specific for -
CD3 (Serotec) diluted 1:200 with 1% rabbit serum in PBS; or with (12) a solution of PBS
lacking a primary antibody 'c':ontaining 1% normal horse serum.
Sections reacted with antibody solutions listed in 1,2 and 6-12 above were
25  pretreated with 1.0% Triton X-100, 0.4% hydrogen peroxide in PBS for 20 min at RT to.
- block endogenous peroxidase. TheS( were next incubated ovemnight at 4°C with primary
| antibody. Sections reacted with 3D6 or 8E5 or CD3e mAbs wére then reacted for one hr
at RT with a horseradish peroxidase-avidin-biotin-complex with kit components “A” and -
“B” diluted 1_:75 in PBS (Vector Elite Standard Kit, Vector Labs, Burlingame, CA.).
30 Sections reacted with antibodies specific for CD 45RA, CD 45RB, CD 45, CD3 and the
~ PBS solution devoid of primary antibody were incubated for 1 hour at RT with
biotinylated anti-rat IgG (Vector) diluted 1:75 in PBS or biotinylated anti-mouse IgG
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and MHC || -positive nlcroglla The i mage of the inmunoreacted section was
stored in a 10 video buffer and a nonochrome-based threshol d was determn ned
to select and calculate “the total pixel area occupied by i mmunol abel ed
~cells. For each section, the retrosplenial cortex (RSC) was manual |y
outlined and the total pixel area occupied by the RSC was cal cul ated. The
"percent astrocytosis was defined as: (the fraction of RSC occupi ed by
GFAP-reactive astrocytes) X 100. Simlarly, percent mcrogliosis was

defined as; (tceet dlfnrtaicltmﬂ Bk, xteélﬁcﬁ%%i} Qeaidl @grerm%ge&forgﬁe%S atl the

Il-reactive mcroglia) 100.. For I mage anal yses, siXx sec
| evel of the dB °f%ﬁ7a515’beea%€?§e-a\sé'ew1<§@pfamateéMntbﬁt cempsceta tAV@dZB” 0 m

intervals, werdﬂu@wnsmmmet@fmas&nwaﬁiﬁlvcctduaés' B%ﬁgéne &J&EX treatment
status of the ani nals was unknown to obser ver. Vi vo

Screening Assay foﬁccﬂelisl"%f?‘}FVGIPP@HRQM%MQWB@QJ&T%?F Qﬂ@ﬁ%@»ﬁd Deposits. -An ‘ex
vivo assaysin dvsﬂﬂilﬁdbe&ﬁduEEB(D}ABg'aPR’pgéécﬁbnsQﬁHnéd faﬂn%uw‘aﬂbﬁ Wt fhe WD, NFK%' xed

cryostat sections of either, PDAPP nouse or human AD brains was €s | i shed,
in order to éx Cifbsnsfifip aqtdodies Were pIsHeRtesvitivD ¢ Aydresenipenkidn etk T

M croglial celd BloMﬁi’nﬁogc@&Ebeﬁﬁldasfarﬂibﬂhﬁtﬁ@at&ﬂfv@rlﬂf@l witiPthk Fﬁﬁﬁlg%tl%@?ﬁat €
DBA/ 2N m ce (1 3 days The cortices 25 were nechani ca issoclated in

.~ HESS- (Hanks' “Bal %ﬁﬁg%}f@aﬁe@ wah thetGISH, andibegygyerneybatse ford/hﬁﬁ‘ RReie | (Sigma).
The di ssoci at gptia@hteSaniehéusk Iédxﬁﬁ&dnﬁbr&é’(ﬁct&p&bma&?ﬂeé VeEhakiRBfite Agcal cON),

and centrlfug 1000 r for m nutes. The pellet was. resuspended in
growth med? um%(?tﬂg ‘|%Pé’d@g’]%Wefmﬁs"e%%vcwcdrme@mthara irhe cells
\;verg edpl at ed habloﬁn-deﬂaﬁlﬁisy céfiplex (Meaﬂof]gaﬂafhlfon-gs K&B@itﬂlﬁ Eh% A%d: kuy ﬁ%égas k. fAf t er2 ]
ays, the re rotated on an_orbital shaker at m f or
at 37C. The céﬁ?oiﬁ@bjgﬁgm%‘:r‘?mns\}\%%}’%%%‘fq?‘%ﬁb@d: -Ler Wﬁ?ﬁcéﬁd"“rﬂé@wgended in
the assay nedantivoddf: tmmfnyamﬁm*bocgaeért abSeq0éntiPRAREA PR U %€ T Wigpan AD brai ns
(post: o ey Sy R B 008 AR Buce! 9,
pl ates. THé céhrenshnvglﬁl a\mlrrebxmtwwkwm aenpled dilnted $9090 WRIOTBSN SRAGIsSt i ng of
pent of |11 st o aeH AR JIBE 1 Tha bl P it apihis Rl gt il "a
anti bodi es \AeFéaﬁaerdéﬁRElt‘“thOQi%él’ﬁ%émw‘dwﬂmaer(@r@tgien& 04% nizks! chloride] TR®Ur . 5

The mi crogli akoraehd $1 ¥R Rsfeb@niyseeded at a density of 0.8x 106 cell's/ni
~assay nedium The cultures were nmaintained in a humdified incubator (37C,

5%002f or 24hr or nigyRnolabgledsptiophyerg moppied prglesp alides Y WRhSupetitostistidss), wer e
fixed wi th04%ipanefemthdaipysian 2Rar (mate@@mdl dvax%ld Witk tb\grsi]t}/é’\;fnht on- X100.
The sections per e st}g ned wth bioti ndyl at ed
rmount (Fis he% as the mounting me
To counterstain AP plaques, a subset of the GFAP-positive sections were mouﬁted
on Superfrost slides and incubated in aqueous 1% Thioflavin S (Sigma) for 7 min
following immunohistochemical processing. Sections were then dehydrated and cleared

25  in Propar, then overlaid with coverslips mounted with Permount.

8. Image Analysis
A Videometric 150 Image Analysis System (Oncor, Inc., Gaithersburg, MD)
linked to a Nikon Microphot-FX microscope through a CCD video camera and a Son'y
30  Trinitron monitor was used for quantification of the immunoreactive slides. The image of
the section was stored in a video buffer and a color-and saturation-based thrcshold was
determined to select and calculate the total pixel area occupied by the immunolabcied

structures. For each section, the hippocampus was manually outlined and the total pixel
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followed by a streptavidin / Cy3 conjugate (Jackson | munoResearch). The
exogenous 10 mcroglial cells were visualized by a nuclear stain (DAPI).
The cultures were observed wth an inverted fluorescent mcroscope (N kon,
TE300) and phot om crographs were taken with .a SPOT digital canmera using
'SPOT software (Diagnostic instrunents). For Wstern blot analysis, the
cultures were extracted in 8Murea, diluted 1:1 in reducing tricine sanple
buffer and | oaded onto a 16%tricine gel (Novex). After transfer onto 15

i mobi | on, bl &tes ogepied b fhe dipgotamphs ey aalculafedt mn@mﬁﬂa&@hd elrdcawed by an

HRP- conj ugat ant | and devel o ECL (Amersham Wen
t he assaly \gllvasgi(pé)asﬁ%El rrgglg%%%m IS&'IS%}IF{? a'g BB qg\r%{%gmbtfegence ofn)

agtl _boggl 1gC idim{roneactpfe Wlﬁﬂl’lﬁhBDbbglch?S S&gﬁaarcl?sge ﬁ&@hﬁnch]r?gtwaef :‘N; caci ous
in vivo), B- i si s was
observed. In contrag'f thm%gaﬁ&ﬂ(??g%mé’@gﬁnpg%ﬁﬁc% Fg gﬁ"f FEHFs F53ctivee
presence of 19ithmonémorahanitibody ampmmor %mérhagxhgswdny(@mpec Blladciah&ny

m croglial cek esi cl es cont ai

| dentical r esu% ﬁ%@ (3%?‘1 %%ﬁ%lxﬁé}ﬁ%\ EE)W %p léﬁtﬁ“c?ﬁ%grmmfﬂm?gﬂfﬂéed
phagocyt osi s Nddonlﬁ(ﬁ)crppfmqﬁﬁscmcmolpeﬂmﬁ@&inWaSonm&fuha@tandn&cd forquatichtd then, the
assay provide | t r th either : or ’
hunan ni cr ogl %gggﬁ;ﬁm (c)lsrpgégl hcoﬁ%%\lg cupl% r(?;ﬁbpgﬁf ?OSV%F a3or e 2ad gﬁ‘}t{f'ibdl es
agai nst AB. Tend| MHC Tbposhivaanicresiis (Toe oivigabfibe immtrureetviseationans kordiies
against ARy COBRARROund W HibooIht bld:Eudok ggyfe?engbn%‘@%%ea Pl &

vi.vo assay and to reduce in vivo plaque passive
studi es. Al t hbadiel peehareagsgumedrbyimpwapigbeied ca@gfeg@pbebcn@yﬂmmmmenm peptide

wi th hi gh avi direy RI)5S nRdI) QHHES 4 MP&%&%&&E&%%&{@ sBwzd anyl oid

~plaques in unfixed brain sections, could not g yt OSi & in the ex
vivo assay, -SHfdlaledr &heprreest Iseaeqsises defingd gy (the frayton oBEEC ocemuled tye

pol ycl onal ~ anGERpeksch@akis es)ABume@mﬁ&ryl Y&cdWmRld n&@@&a@ﬁ%ﬁ%ﬁé The 22C8
ant i body n(cjig nore_strongly n analo ormofg natural AB 1n which

a
aspartic %i‘f‘°‘b%fsq‘°t$%‘ﬁ§°°lm‘ﬁﬁﬂy MAG 1y GEdeWtfﬁmcwha)J?Ql%ﬁann c acid.

These r.esul tSmﬁb@hﬁabeﬁt si€kdctiGra QY thee Mev¥il of el dSrsBl i pbQanthut, @6dh @]ﬂ}a'téaqu medi at.ed
cl earance of the @N;%gs within the CNS, and that, the ex vivo asSay is

predictive of ‘e BPpiealy. werpguaatifnied i sach apispel Jaalh caseslict o t est

clearing of atfeaainnt hardyofakkainiails arad UnREFR tiefobsdBvesynucl ein referred to as
NAC. Synucl ein has been shown to be an anyl oid pl ague- associ ated protein.

An antibody to NAC was contacted with a brain tissue sanple containing
anyl oi d pRlquss/: Bwvivd Saregingalssayebt Activirg ofraf mtibodyRabibsittAnsadidiDepRns used as a

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 mechamcally dissociated in HBSS~ (Hanks’ Balanced Salt So]utxon Sigma) with 50
pg/ml DNase I (Sigma). The dissociated cells were ﬁltered ‘with a-100 pm cell strainer
(Falcon), and centrifuged at 1000 rpm for 5 minutes. The pellet was resuspended in
growth medium (high glucose DMEM, 10%FBS, 25ng/ml mGM-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. '

iO-pm cryostat sections of PDAPP mouse or human AD brains (post-

mortem interval < 3hr) were thaw mounted onto poly-lysine coated round glass coverslips
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control. Subsequent nonitoring showed a nmarked reduction in the nunber and
size of plaques indicative of clearing activity of the antibody. 114 Table
16 The ex vivo assay as predictor of in vivo efficacy. Antibody |Isotype
Avidity for Binding to Ex vivo In vivo aggregated fl-anyloid efficacy
efficacy Al13 (pM plaques nonoclonal .3D6-- - Ig&b - 470 + . +. + 10D5
lgd 43 + + + 16Cl1 Igd 90: - - - 21F12 Ig&a 500 - - - TMa lgd- - - - -
pol ycl onal 1-42 m x 600 + + + Confocal mcroscopy was used to confirmthat
AB was i nt er nadipieet! idwellngf 245w 41N sEulteR phites! TBe Q¥ erdlipsQyeaswaNed thitet he

presence of ) |, anti bodies, t aogenous mcroglial cells remained in

a conf ocal pf‘gléﬁe&g om/éegﬁgonfﬁsg’&fg{iﬁ%ﬁgﬁgy%@aﬁ Gregivme GibgeBRE) es

cont ai ni ng AByittal?d FBSeglphamegenicilimitrptbuiyoinpeid Sap/kh mAGHhesp@D)on. |1 n the

presence of Ly ald .pl aque eri,al” was contained 1n vesicles

b Chin he el ShaBoat Bigoelts Aea Bl & 328 pont B o e B

i nt er nal i Zed Peptitdglial ¢ABFethér eaded dt £adnkity &D.IWE0ECBN T 26iyaakdwini. h 8M ur ea

at various ti-ge-.pei.nt and. exam ned .by. Weéster 0 alysis. At the one

hour tine poi.—fgil‘:'3 ,cp%%néeﬁ%mﬁlﬁtaabnggﬁ %lé"r‘@g‘ﬁéﬁ‘wgqat_mg%ﬁénj}y@ﬁ ?L"é?a‘ﬁlf PORSi t h a

pol ycl onal artithouy ofithaiinvsbatidl thesubtatee drer fixed ol 4% paRfdmEEhydcaar espondi ng

to the AB pepll i eacti i decreased at day .1 and s absent

by day 3. Thﬂ}se{,-rg%%llthlz@(?gy- ﬁe@ﬁ%‘%enﬁ*kq\?aéﬁs%iswswe&S%dm@é&émwgaﬁeﬁm

degr adat i on. falipwed by etseentavidin / €ypdvaipgaty (Jaskssn InmmidoReeXcN)l The S §epudas

Fc- medi atgd, n; \ ol AONERAL he. anti - nti body 3D6 were prepared.
mxg&gﬁﬁl)z:éls We L?ed% atnuae S{aﬁl e(lé?szul °&‘g¥‘f°ﬁ“’ re}[,s@sepég

Al t hough the F(ab" fragnments retalne ct With
pl agues, they! sriedileoreseent miqesespe (PikagoTBA00sng phytomicapaghivadre cel ['s. 1 n
addi tion, phagegswiRSispPoM diditat H60NQ] Y\ | d. be bl ocked by a

reagent -agai nst nurine Fc gr}ece tors ng&%taitr-sg%%ig?lg%ogmfﬁsen%“é‘cﬁgt §°r20 |

indicate t hatW?SFF“%/'Plﬁ?Eﬁ“é]lyéfa wrgt wiB exrasterd ¢n $Muoagliluked-Irlds egdbang medi at ed
phagocyt 0si S tricidelsample buffer and loaded onto a 16% tricine gel (Novex). After transfer onto

' ' 15  immobilon, blots were exposed to 5 pg/ml of the pabAB42 followed by an HRP-

conjugated anti-mouse antibody, and developed with ECL (Amersham)

When the assay was performed with PDAPP brain sections in the presence of
“antibody 16C11 (on¢ of the antibodies against AB that was not efficacious in vivo), 8- -
* amyloid plaques r_cmained intact and no phagocytosis was observed. In contrast, when
20 adjacent sections were cultured in the presence of 10DS5, the amyloid deposits were —
largely gone and the microglial cells showed numerous phagocytic vesicles containing
AB. Identical results were obtained with AD brain sections; 10D5 induced phagocytosis
of AD plaques, while 16C11 wﬁs ineffective. In addition, the assay provided comparable
results when performed with either mouse or human microglial cells, and with mouse,
25  rabbit, or prirhate antibodies against AB. | _ K
Table.16 shows results obtained with several antibodies against AB, comparing
their abilities to induce phagocytosis in the ex vivo assay and to reduce in vivo plaque
burden in passive transfer studies. Although 16C11 and 21F12 bound to aggregated
synthetic AB peptide with high avidity, these antibodies were unable.to réact with B- |
30  amyloid plaques in unfixed brain sections, could not trigger phagocytosis in the ex vivo
assay, and were not efficacious in vivo. IODS, 3D6, and the poiyclonal antibody against
AB were active by all three measures. The 22C8 antibody binds more strongly td an

analog form of natural A8 in which aspartic acid at positions 1 and 7 is replaced with iso-
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XV: Passage of Antibodies through the Bl ood-Brain Barrier T%is experiments
‘described herein were perfornmed in order to provide information on ability
of antibodies to pass into the brain follow ng intravenous injection and to
- provide nmeans for measuring the concentration of antibody delivered to the
brain follow ng intravenous injection 5 into a peripheral tissue of either
‘normal or PDAPP mice. Such neasurenments are useful in predicting and
determning effective dosages. PDAPP or control- nornmal nice were perfused

wi th 0.9% NaGisparBt adii Tiegé Ragts sKdv mwmwﬁmxme&@a&ecvmlsoﬂlm&hed and
1% triton + rotease

dy f B
i bi For o LRGP DBEF RS AAFSCS g ot e exste 507 s IAIRE G v 2

Goat 10 Anti -efcme. | gG were coat ed onto an RIA plate as capture reagent.

The serum or the ain_extrac were i nc ated for | hr. The isotypes were
det ect ed ‘wit h- ant i - OUSEf é‘fs “ﬁﬁdt fegf M%Fn}b@@tﬁwfi@@t&é)
JAnt i bodi es§ rsygmldh efaredfto asIAQPSynudRInG1aPbeRE sHdivnitd bé ReantyNad plRgued

concentratlontha is.1:1000 that f d in the, bl For exanpl e, when the
concentration o Eﬁdd’@timmg?a?thbrog%t%b?‘ﬁéé"a‘fT‘Pé‘fam(?’fjwlngég&a“?ﬁ‘f's‘quémﬂ food, it was:
three tines I@mmmgantylhadblaqnen, aaSmweglia,l cells, do beforeb @iabtgt s{aﬁﬂﬁﬁﬂtusaiasﬁ 1% of

their respect \ th aod. . Thi ut t er ved,in_ both
transgeni c an é(yxﬁ%lnt% r%ﬁ ue@ﬁ?%mﬁ)lmé%&__wse%a Z( ‘Eﬁi’ﬁgoﬁwa@ eﬁ%f\flélzﬁ°£|n| quel y

| eaky bl ood njatcmpnnbaztrvnefcleaﬁngladughofhearftzbbdggm ng i nvention has been
described in detail for purposes of 20 clarity of understanding, it wll
be obvious that certain nodifications may be practiced within the 'scope of
t he appended clains. 116 LLOYD WSE ddains 1. A nethod of determ ning the
prognosis of a patient undergoing treatnment for an anyloid disorder,
conpri sing measuring an anount of imunoreactivity against a selected 5
anyl oi d conponent in an isolated patient serum wherein an anount of

i mmunoreactivity of at least four tines a baseline control |evel of serum
i munoreactivity is indicative of a prognosis of inproved status with
respect to said disorder, wherein said amyloid conponent is derived froma
precursor ‘protein selected fromthe group consisting of Serum Anyloid A
protein (ApoSSA), inmunogl obulin light chain, imunoglobulin heavy chain,
ApoAl , transthyretin, 10 Iysozynme, fibrogen a chain, gelsolin, cystatin C
Anyl oi d (3 protein precursor (R-APP), Beta2 mcroglobulin, prion precursor
protein (PrP), atrial natriuretic factor, keratin, islet anyloid

pol ypepti de, a peptide hornmone, (Pro)calcitonin, precalcitonin, calcitonin
and synucl ei n; ' - '
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i ncluding nmutant proteins, protein fragments or peptides thereof. 15 2. The
met hod of claim 1, wherein said isolated patient serum anount of .

i mrunor eactivity agai nst ‘said sel ected anyl oi d conponent is characterized
by a serumtiter of at |east about 1:1000. 3. The nethod of claim2,
wherein said isolated patient serumanount of 20 imunoreactivity against
‘sai d selected anyloid conponent is characterized by a serumtiter of at

| east 1:5000. 117

_Table 16 The ex vivo assay as predictor of in vivo efficacy.

Antibody Isotype  Avidity for Bindingto Exvive In vivo
aggregated  B-amyloid = efficacy efficacy

- AB (pM) plaques

monoclonal
3D6-.- .. IgG2b. . 470 . . + +
10D5 IgG1 43 + + +
16C11 IgGl 90 - - -
21F12 IgG2a 500 - - -
TM2a IgGl1 - - - -
polyclonal _ :
1-42 mix 600 + + +

Confocal microscopy ;vas used to confirm that AB was internalized during
5 the couxsé_ of the ex vivo assay. In the presence of control antibodies, the exogenous

microglial cells remained in a confocal plane above the tissue, there were no phagocytic
vesicles containing AB, and the plaques remained intact within the section. In thé
presence of 10D5, nearly all plaque material was contained in vesicles within the
exogenous microglial cells. To determine the fate of the internalized peptide, 10D5

10 treated cultures were extracted with 8M urea at various time-points, and examined by
Western blot analysis; At the one houf time point, when no phagocytosis had yet
occurred, reaction with a polyclénal antibody against AB revealed a strong 4 kD band
(corresponding .to_ the A peptide). AB immunoreactivity decreased at day 1 and was-
absent by day 3. Thus, antibody-mediafed phagocytosis of A leads to its degradation.

15 To determine if phagocytosis in the ex vivo assay was Fc-mediated,
F(ab’)2 fragments of the anti-AB antibody 3D6 were prepared. Although the F(ab’)2
fragments retained their full ability to react with plaques, they were unable to trigger
phagocytosis by microglial cells. In addition, phagocytosis with the whole antibody
could be blocked by a reagent against murine Fc receptors (mti-Cb16/32). These data

20  indicate that in vivo clearance of AB occurs through Fc-receptor mediated phagocytosis.
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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 injection
into a peripheral tissue of either normal or PDAPP mice. Such measurements are useful in
predicting and determining effective dosages.

PDAPP or control normal mice were perfused with 0.9% NaCl. Brain regions
(hippocampus or cortex) were dissected and rapidly frozen. Brain were homogenized in 0.1%
triton + protease inhibitors. Immunoglobulin was detected in the extracts by ELISA. 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.
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LLOYD WISE

Claims

1. A method of determining the prognosis of a patient undergoing treatment for an
amyloid disorder, comprising measuring an amount of immunoreactivity against a selected
amyloid component in an isolated patient serum, wherein an amount of immunoreactivity of at
least four times a baseline control level of serum immunoreactivity is indicative of a prognosis
of improved status with respect to said disorder, wherein said amyloid component is derived
from a precursor protein selected from the group consisting of Serum Amyloid A protein
(ApoSSA), immunoglobulin light chain, immunoglobulin heavy chain, ApoAl, transthyretin,
lysozyme, fibrogen a chain, gelsolin, cystatin C, Amyloid 3 protein precursor (B-APP), Beta,
microglobulin, prion precursor protein (PrP), atrial natriuretic factor, keratin, islet amyloid
polypeptide, a peptide hormone, (Pro)calcitonin, precalcitonin, calcitonin and synuclein;

including mutant proteins, protein fragments or peptides thereof.

2. The method of claim 1, wherein said isolated patient serum amount of
immunoreactivity against said selected amyloid component is characterized by a serum titer of

at least about 1:1000.

3. The method of claim 2, wherein said isolated patient serum amount of
immunoreactivity against said selected amyloid component is characterized by a serum titer of
at least 1:5000.
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