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COMPOSITIONS AND METHODE FOR
TREATIMNG AMYLOID PLAQUE ASBOCIATED BYMPTOMS

SOVERNMENT SUPPORT

MO01]  This inventior was made with government support undsr 4307139586

awearded by the K. The govermment has certain rights i the inveriion.

EIELD OF THE INVENTION

|OGE  The invention rélates to compositions and methetls fordelaying or

preventing AR plague assogisted symotoms, such as those assovidied with Alzheimer's
Digeass (ADYin gsublect. In partcutar, e invsntion relsies to modulating the
concentration of amyloid-f (A3} v the brain of 2 subject.

BACKGROUND OF THE INVENTION .

|BO031  Alzheimar's Disease (AL s the most cernmon cause:of dements and i
- g [nereasing public health problem. It is-currently estimated to #ffict B milion people in
the Unied States, with an expectad increass to 13 million by theyear 2050

Alzhaimer's Disesse leads to loss of membry, cognitive. funchion, and uttimately lost of
indepencance. I tkes 2 hasvy personal and financial ial on the subject-end the farily.
Becasuse of the severity and increasing prevaience: of the -ﬂéﬁéase--m the population, tis
urgent thal pelier treatments be developed.

'[mﬁﬂi}' Biocherical, genetic, and animal mode! evidense fmplicates amyioi-f
(AR mes pethogenic peplide inAD. The neuropathoiogic and nsurochemmical halimarks
of B indude synsplic loss and seleclive neuranal dedth, a-decrease in certain _
netrstransmitiers, ard the pressnice of abnermal prowinaseous-depesits within naurons
{neurpfioriizry tangles) and i the extracelitler space (Cerebrovescular, diffuse, and
reyritic plaoues). The main censiiluent of these plajues s AR, & B3 am-im:aﬁ%ﬁ
sequence peplide cleaved from the amylold precurser profein (APP)

[000E7  Throughout ife, soluble AD is sedreted primarily by neurons, but alsoother
cail types. Excessive AR deposition may resul! ffom ircreased Al synihesis, as ogours
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in familial early-onset AD, or decreased AP clearance in brain. The lack of compeliing
evidence that AR production occurs in the more common late-onset forms of AD
suggests that insufficient AR clearance may drive AR deposition and amyloid plague
formation as well.

[00068]  The apolipoprotein E {ApoE) gene remains the most widely replicated
genetic risk factor for late~-onset AD, with carriers of the E4 alielie having a 3-15-fold
greater risk as well as an earlier age of disease onset. In brain, Apok is mainly
synthesized and secreted by astrocytes and microglia which are found to surround
amyloid plaques. The present invention provides ApoE antibodies effective at reducing

amyloid plague load in AD mouse modeis.

SUMMARY _

[0006a] In one aspect, there is provided the use of at least one anti-ApoE antibody
in the manufacture of a medicament for reversing at least one symptom or sign of AR
plague associated symptoms in a subject having Alzheimer's disease, Lewy body
dementia, or cerebral amyloid angiopathy,

[0006b] In one aspect, there is provided the use of at least one anti-ApoE antibody
in the manufacture of a medicament for decreasing the amyloid plague load in the brain
of a subject having Alzheimer's disease, Lewy body dementia, or cerebral amyloid
angiopathy.

[0007]  Disciosed is a method of effectively treating at ieast one clinically
detectable AR plague associated symptom which comprises administering an effective
amount of an anti-ApoE antibody to a living human subject. Also disclosed is an
antibody useful in such treatment. For instance, an antibody that therapeuticaily

attenuates the toxic effects of the AR pepiide in a living mammal.



[0008] Disclosed is & composition comprising at least one anti-ApoE antibody. In
one embodiment, the disclosure encompasses a composition comprising at least one
anti-ApoE antibody produced from hybridoma HJ6.1, HJ6.2, HJ6.3, HJ6.4 or a
combination thereof. in one embodiment, the disclosure encompasses a medicinal
composition comprising at least one anti-ApoE antibody. in one embodiment, the
disclosure encompasses a medicinal composition comprising at least one anti-ApoE
antibody produced from hybridoma HJ6.1, HJ6.2, HJ6.3, HJ6.4 or a combination
thereof.

[0009] VYet another embodiment of the disclosure encompasses a medicinal
composition usefui to treat at least one clinically detectable AR plagque associated
symptom. The composition comprises a medicinally effective amount of an anti-Apok
antibody adapted for administration to a living human subject. In one embodiment, an

antibody useful in such
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treatment includes an antibody that therapeutically attenuates the ioxic effects of the AB
peptide in a living mammal. In one embodiment, the medicinal composition is
effectively administerad to a living subject.

[0010]  Still another embodiment the disclosure encompasses a medicinal kit
comprising a container containing a functional therapeutic medicinal composition of a
medicinally effective amount of an anti-Apok: antibody adapted for administration to &
living human subject and any medica! devices to be used for said administration. In one
embodiment, an antibody useful in such treatment includes an antibody that
therapeutically attenuates the toxic effects of the AR peptide in a living mammal.

[0014]  Other aspects and iterations of the disclosure are detailed below.

BRIEF DESCRIPTION OF THE FIGURES

[0012]  FIG. 1 graphically depicts a strong effect of anti-ApoE antibodies in
decreased amyloid plague load in sampies of hippocampus from PS/APP mice treated
intraperitoneally once weekiy with 10 mg/kg beginning at 3 months of age until 7 months
of age with either an anti-AB antibody (HJ3.4) or one of two ahii—-ApoE antibodies (HJ6.2
or HJS.Sj, The control group was treated with phosphate buffered saline (PBS). Animal
numbers assessed are N=7 (PBS), N=16 (HJ3.4), N=16 (HJ6.2), N=16).

[0013]  FIG. 2 graphically depicis a sirong effect of anti-ApoE antibodies in
decreased amyioid ptaque load in sampies of brain cortex from PS/APP mice treated
intrapetritoneally once weekly with 10 mg/kg with either an anti-AB aniibody (HJ3.4} or
one of two anti-ApoE antibodies (HJ6.2 or HJ6.3). The control group was treated with
PBS. Animal numbers assessed are N=7 (PBS), N=16 (HJ3.4), N=16 (HJ6.2), N=18),

[0014]  FIG. 3 graphically depicts binding of anti-apoE antibodies HJ6.1, HJ6.2,
HJ6.3 and HJB.4 to human apok using an ELISA assay.

[0015]  FiG. 4 graphically depicis {A) binding of anfi-apoE antibodies HJ6.1,
HJ6.2, HJ6.3 and MJ6.4 to human apoE in plasma, and (B) ievels of cholesterol in the
same mice that received the HJ6.1, HJ8.2, HJ6.3 and HJ6 4 antibodies.

[0018]  FIG. 5 graphically depicts the presence of anti-apoE antibodies HJ6.1,
HJ6.2, HJ8.3 and HJ6.4 in the ceniral nervous system after peripheral acgministration.
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[0177  Fi&. & graphically depicts micragiial activaetion after short term
administration of Hd8.2 and HJ6.& (antl-apok antibodies), and HMJ3.4 (an armti-AR
artibody) to mice over 10 days. ‘

[BE18] FIG. 7 gepicts the aming acid sequences of (&) HUB.1 heavy ehaln
varighie region and first constant region (8EQ 1D NO4); (B3 HJB.1 jight chain variable
region and constart region (BEQ IDROZ) (0 HIS. 2 heavy chain variabie region ang
first constant region (SEQ 1D NCug); (D) HJE.2 light chain variable region and constant
region (SECHD NO@©BY (B MG S heawy chaln varlable region and Tirstconstant region
(BECHID NOTIZY, (FYHJB.3 Hight chain variabie region and constent region-(SEQ-1D
N0, (8) HJB.4 haavy chainevariable reglon angd first eonstant region (SEQ 1D
WOASY, (H) HIB4 Hight chain variabile region and constarit region (SEG I NO:14).
Reglons comprising CDRs arg highlighteg,

DETAILED DESCRIPTION |
0018 Applicants have discovered antibodies and methods of use thereol for

effectively reating AR placue sssociatet symptoms. The methed comprises effectively
sdministering & pharmacoiogically effactive amaount of anti-Apok antibody to & living
subjsct. The present invention encompassss the diseovery thitt anti-Apok antibodies
provide & treatrrent for Subjests suffering Trém AR plagtie associated symptoms. Thus,
the invention pravides evidence that signs.and symploms of AR pleque assogizated
syriptoms may be dug, afleast in part, tothe deleterious effects of ApsE. inanaspect,
atleast one pradlinicalor clinical symplon.or sign s presenied by thet sulllect. Inan
agpact, an antbody vseful in suchrtreading includss an antibody that therapeutically
attenuates the toxic gffects of the AR peptide ina living marmmal. In an aspect,
artibedies useful insuch resting nclude those which bind an epitopes within ApoE,

[DOE0T  dnoan aspect, an anti-ApoE anfibosy is admixed with at least one suitabie
pompatible adiuvant orexcipient resulting in 8 therapeutic medicinal composition which
s capably and effeclively administersd (given) to.a living subjest, such s fo.a hurnan
afflicted with AR plaque sssociated symptoms. Typically s i an aguéous composition
of high purity.
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[B021]  As used harein, the terms "reating” or "regtment” include prevention,
attenuation, reversal of improverment in gt ieastone sgxmpta:}m or gign of AB plague
associated symploms.

[B0227  As ussd hereln the term "therapeuticaliv. sttendate” indludes %ﬂducﬁﬁg &
change or having & bensficial positive effect regulling therafrom.

00237 Oredefinition of AR plague sssociated syraptome refers to any symotom
causged by the-formation of amyleid plagues being composed of regulariy ordered
fibrillar agoregates calied amyicid fibrils. Exémplary disorders-thetthave AB plague
agsotiated symploms inlude, buf are not imted o, Alzheime’'s Dissase, Levwy boty
dementia, and cerebral amyloid angiopathy.

(G024} Exemplary AP plague assoristed symptoms may include impeired
cagnitive function, aliered behavior, emotional dysregulation, seizures, impsired
nervous system structars or function, and an increased risk of development of
Alzheimers-disease. Impeired cognitive function may include butis not limited to
difficutties with roemary, attention, cormceniration, language, abstract thought, creativity,
exgcutive function, planning, and organization, Alleréd behavior may include but is ngt
fimited o physicalor verbal aggression, wnpuisivity, decreased inhibition, apathy,
decreased infiation, shariges inpersonality, abuse of alcohol, Bibeceo or drugs, and
othel eddiclion-reisted behaviors. Emotional dvsreguldfion may include but is rat
mited to depression, shxiety, mania, iritebility. and emotional incontinence. Seizures
may Indipde but are ndt limied o generalized wnic-clonic seiziras, :m‘;::éi e partial
setzures, and non-epileptic, psychoganic séizures. impaired! nervous system structure
arfurction may clude but is netlimitsd o hydrocephalus, Parkinsonism, siesp
di:smrﬁe*rs;,:p.aycﬁosia,_im'pa;i'rmsn% of balance and ceordination. THis may include molor
impairments such as monoparesis, hemiparesis, letreparesis, siaxiz, ballismus-and
remer. Fhis alse-may inClude sensory loss or dystunction including olfactory, tactis,
gustztory, visual and autitory sensation. Furthermare, this may include autoromic
nervous system impairments such as Dowel and bladder dysfunction, sexual
ségx‘s}fzunstéén,. blood pressure and temperatures dysregulation. Finaglly, this sy include
hormonal impaimente altributable to dystunclion of the hypothatamus and pitultery
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gland such as deficiencies and dysregulation of growth harmone, thyrold stimalating
hormonie, lutenizing hormone, follicle stimulating hormone, gonaddtropin. raleasing
Rormone, prolactin, and numerous ofther hommones and modulators. Increased risk. of
dgevelopment of Alzhsimer's diszase incluges that rigk that is elevated overths ekpasted
rigk given the subjsecls ags, family history, genstic status and ather knewr risk factors.

TO025] AP peptides are those derived from & ragion in the carboxy terminus-of 2
larger protein calied amyloid precursor protein (APP). The gens encoding APP s
located on chrormosome 21. There are many forms of ABthat may have toxic effests:
AR peptides aretypically 38-42 amine acid sequences iong, though thay can have
truncdtions and modffications chenging thelroverall size. They can be found in selubis
and inseluble compariments, i monormeric, oligemeric end aggregated forms,
wiracelivlarly or exiracelivtarly, and. may be.complexead with other proteins ormolesules.
The adverse oriond effedie of Af-may be sttributalle o any orall ofthe above noted
forms, as well as o ofvers not described specifically.

[0028]  Inone embodiment, the invention provides a methed for decressing the
amyloid plague iozad in the brain of 5 sublegt, The method comprises adminisiening a
therapeutically sflective amount of an antibody that spacifically binds to ApoE to the
subject. Suitable antibodies include those disviosed harein. in an exerplary
embodiment, a sultable Ab comprises an arttibody delifeated in Table A below, &
mathod of the vention may*ﬁeare%e*theramym%::i plague load i the hispocampus of a
subject. & method of the invenlion may also decreass the armyicid plaque load in the
brein-corteseofa subjest. 40 sach-of the above embodiments, the amyloid plague load
mey bedecreased by gtieast 1,2, 3,4,5,8, 7, 8, 9,10, 11, 12, 15, 14, 15, 18, 17, 18,
19, ur 20% compared o witreated or nggative conrdl reated sublects. in some
embodiments, the anyioid plague load may be decressed by ot least 2@25 30, 85, 40,
45,50, 55, 60,8570, 78, 80, 85, 90, or 25% compared to untreated-or negstive contral
reated subjects. in other embodiments, the amylold plagus toad may be-decrsassd by
at lsmst 100,125, 150, 200, Z50, 300, 850, 400, or 450% compared to untreaterd or
negative conirol reated subjects. Methads of measuring amyiold plague load are known
in the art.
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0277 Anti-ApoE antibodies useiul hergin include sl anfibodios thet
therapeutically atenuate the adverse or toxic effects of AR, Useful antiboties inciude
but ave not limited totnose thal specifically bind to an epitope within the. ApoE coding
saguence. Antl-Apok antibodies useful hersin include dlgo antibadies that atenuate the
adverse ortoxic effects of AP and bind 1o specific regions of ApoE and to-otherforms of
Apok. Specific regions of ApoE include, but.are nof limited ta, the Ctermingl, the K-
terminal, and other ceniral domeins. Cther forms of ApoE inglude but are net imited ©
trunteadied, modified, soiuble, insoluble, intraesliuiar, extracslivlar, monorsenc ApoE,

-oligomeric Apok, fibrillar, agyregated Apot or ApaE complexed with other proteins or
motecules.

0028} dn an aspedt, enthodies useful Terein include those antibodies which have
been isolated, characterized, purified, are funclional and heve been recovered
fobtained) for use In & functional therapeutic composition which is administeret to &
Hving subject-having AR plagueassociated symploms. |

[B02¢]  “Monooianal antiiody” refers to an antibody that is-derlved from asingle
sopy of clone, noluding B.g., any eukaryotic, prokarvotic, or phage clore. "Monociona!
antibody” is.nat limited {o antibodies produced through hybridoma technoiogy.
Monosional antibodies tan be produced using &.4., hybridorma techrigues well known i
the art, as well as recombinant technologiss, phage display technologies, syrfhatic
echnologies or combitiations of such technologies and other technuiogies reatiily
knowi in'the art. Furthermore, the manocional antibogy may be fabsied with 2
detectable labs!, nmobilized on & solid phaseandBr conjugated with:e hetersiogous
eompaung feg., an -enzyme-ar ftwin) according to methods known inthe art,

i@ﬁ@} Further by “antibody” s ragant a functions! monacionsl gnfibady, or an
immimologically effective fragment'thereof, such &5 an Feb, Faly, or Flab'}2 fragroent
thereol, In some contexis harein, fragmsrnts will e mentionad specificatly for emphasis
nevarihaiess, itwil be understood that regardless of whether fragmenis are specified,
the term "antibody™ includes such %’ragmanf@ as well as single-chain forms. Aslong a3
e protein retains the ability specifically to'bind iks interded target, itis included within
the tarm "antibody.” Also included within the definftion "antibogy® for exemple are single
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chain forms, generally designatad Fy, regions, of antibodies with this specificity.
Preferably, bul not necessarily, the antibodies useful in the discovery are produced
recombinantly, as maniputation of the typically muring or other non-human antibodiss
with the appropriste specificly s required Invotier to-convert therm o humanized form.
Antibodiss may or may not be glvoesylated, though glveosylatad anthodies are
praferred, Antibodies are properly cross-linked via disulfide bonds, as is kﬁz}wn,

[60317  The basic antibody shuctural unit of an antibody useful herein comprises &
tatramer. Each tetrarner is compased of two identical palrs of polypeptide chains, each
pair having-one "light” {about 25 kDa) and one "heavy” chain (sbout 50-70 kD=, The
amino-termingl portion of each chain inciudes & varlable region of gbout 180w MMD or
more aming aoid sequences primarily resgonsible for antigen recognition. The carboxy-
ferminat portion of each chain defines & constant region primarily responsibie: for
effector fwnction,

(G032 Ant-dpok mntibodies useful hereln include thosewhich are isolated,
characterized, purified, funclional and have bsen recoversd (obteined) from & process
for their preparation and thus available for Usehersin N e weefulform in a
therapeutically and medicinally sufficient amournt.

[0033)  Light chains are classified as gamma, mu, gipha, and lembds, Heavy
chains ars classified as-gamima, mu, alpha, deélta, orepsilon, and define the. antibody’s
isotvpe as g, g, IgA, el and IgE, respectively. Within light and heavy chains, the
variable and constant regions are joined by a "¥ region ofabout 12 or more amino acid
.seque-m@a, with fhe heavy chain aisc including & "D region of about 10 more aming
Bl SEQUSNCeS.

00347 The variablg regions of each ightheavy chain palr form the antibody
binding site. Thus, .an intact antibody has two binding sites. The chains exbibit the
sarpe general structure of rélatively conserved framewaork regions {(FR) jained by three
hypervatiable regions, alse called complementarily detarmining regions fherainatier
referred to s "CDRs, "y The CORs frem the two-chaing are aligned by the framework
regions, enabling binding o a specific epifope. Frorm N-terminagl 1o C-iemainal, both light
and hesvy chaing comprise the domains FR1, CORY, FR2Z, CDRZ, FR3, CORS and FR4
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regpectively. The assignment of aming acid sequencas to each domain s in

- accordance with known conventions (See, Kabat "Sequences of Preleins of
immunolegicst interest” Netional instituies of Heslth, Bethesda, Md., 1887 ang 1881,
Chothia, gt al, J. Mol Bio. (18987) 185:001-817; Chothig, etal., Nature (1989) 342:878-
§831.

6351 In anvaspaet, monoclonal anti-apok antibodies are gensrated with
appropriate spevificity by standard technigues of immunization of mammals, forming
hiybridomas fram the antibody-producing oelis of saig marmmals orotherwise
irnmotiaiizing them, and csuliuring the hybridomas orimmorialized cells to assass them
for the appropriate speciiicly. Indne oresent case, such antibodies opuid be penerated
by immunizig & human, rabbil, rat or mouse, for example, with 8 peptide represanting
an epifops encompassing a reglon of the Apok pretein coding seguence or an
appropriate subregion thereof, Materiale for recombinant manipulation car be dibtaiied
by retrieving the nuclestide sequencas encoding the desired antibody from the
hybridome or ather cell thal produses . These nucleotide seguences can then be
manipulated and isclated, characlerized, purified and, recovered o provide them in
humarized form, for use herein if desired.

[0038) Az used herein “humarized entibody” includes an ant-ApoE andibody that
iz compossd partially or fully of amino acld sequance seguences derved from o human
antibody germiine by altering the sequence of an antibody having non-human
cormplementarity determining regions (CUR"). The simplest such alteration may
consisl sirmply of substituting the constant region of & human aﬁﬁb&zﬁy for the muring
constant region, thus resuliing i e humanfrmurine chimers whish may have sufficiently
iow irmunogenicity to be seceptable for pharmaceutical use, Praferably, howewsr, the
variable region of the anibody and even the COR is also hurménizet] by techainues that
are by now wsll known in ihe &t The framework regions of the varigble regions are
substituted by the corresponding rwman framework ragions {saving the nos-tuman
COR gubstantisly intact, or gven replacing the COR-with sequences derived from &
fuman genome. CDRs may alse:be rantdomly mutsied such thet binding activity snd
affirity for ApoE is maintalhed or enhaniced in the context of Llly- human germiine
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framework regions or framework regions that are substantially human. Substantially
hurman frameworks have at least 80%, 95%, or 98% sequence identity with 2 known
human frgmewark seguence. Fully usetul human antibodies are produced in genstically
mcdified mice whose immung systams have been altered to correspond to human
immming systems, As mentionad above, itis sufficient for use in the methods of this
discovery, toemploy an immunciogically specific fragment of the-aertibody, including
fragments representing single chain forms.

0371 Further, asused hergin the termy “Tiemanized antibody" refers o an anti-
ApGE antibody comprising 8 human framewoerk, &l leastone CBR from anonhumean
antibody, and in which any constant region present is substantially identicaito & humen
mrnunoglabulin constent region, Le., 8l lsast about 85-80%, preferably el least 85%
ientical. Hence, all parts of 2 humanized antibody, except:possibly the. CURs, are
substantislly identical to.corresponding pairs of oneor mare. native hurman
immunoglobulin ssguences, _

G038 If desired, the design of humanized immunogicbulins may be carried out
ag follows, When an aming acikd sequence Talis under the following category, the
framework smine acid sequence of & human immunogiobulin to:be used (Booeptor
Frrnunoglobuiing s replaced by & framework aming acid seguence from 5 CDR-
providing nerhuman mmunoglobulin (doner immunogicbuling {8} the aminp acid
sequence in the hursan Tremework region of the aceeptor inmuneglabuln is-unusual for
Fiuman immuncgicbutiny at that position, whereas the Corresponding aming acid
seguence in the donor immunoglobulin s ypical for thumaﬂ immunogliobidin at that
position; (b} the position of the aming acid sequence 1s immedialsly adigcent to one of
the GDRs; or (o) any side chain stomof & femework amino asid seguence ks within
about 546 angstroms {centerdo-centery of any slom of 2 COR amino acid sequence in a
thrge dimensiongl immunoglobuiin mods! {Sueen, of 8L, op. oit., and G, ¢ &, Proo,
Nafl. Acad. Sel. USA (1981 88:286%), When each of the aming acit sequences in the
human framework region of thesceeptar immunogiobulinend & sorresponding aming
acid saguence in the donor immunoglobulin is unusus! for human mnmufogiobutin st
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that posilion, such an amino acild sequenté is rapiaced by an aming acid seguence
typical for hurnian immunoglobulin at that position.
- [0038)  In 8l instances, en antibody of the invention specifically binds ApoE. In
exempiary embodimenis, an antibody of the invention speciiically binds human ApoE.
The phtase "specifically binde” herein means antbodies bind to the protein with 2
binding constant in the range of al lsast 107 10° M, with a preferres renge being 107
- 0% W The sequence.of ApoE from & variely of spesies is known in the art, and
‘misthiods of determininig whather arantibody bindis to ApoE are known in e art For
instance, see the Examples, An antibooy of the.nvention may racognize ApoEZ,
ApoER ApcE4, oran allstic vadant thereof. Ineone emboadiment, an antibody of the
nvention may recognize human ApoEd.

o040 Wpreferred antibody is 8 humanized form of mouse antivody derived from
»hybridome designater] HJE .1 (ATCC Petent Deposi Desigingtion FT-118058), Hd6.2
(ATCC Patent Deposit Degignation PT-118087, HIE 3 ATCG Fatent Deposit
Designation PT-118067), mim@.& FATCL Patert Deposit Designation PT-11808) As
used Herain, e term “defived from” means that the “derived” anfibody-comprizes &t
laast one CDRE reglon from the antibody preduced by HJE.1, HJB.Z, HIB.3, or HdB 4.
Stated another way, the “derivad antibody” comptises at least-ene CDR region
cormprised of fhe amino acid sequence selected from the groupconsisting of SEG 1D
NCx "é? 18,96, 20, 21, B2, 23,24, 25, 26, 27, 28, 7%, 30, 31,32, 38, 34, 35, 36, 37, 38,
and 39, |

0041 in one embodiment, an antibody of thevinvention may be derived from the
hyrbricioma £J8.1, and may be encoded by e nucleic acid sequence comprising 80, 91,
82,98, 94, 06, 96, 97, 98, or 889%. identity to the light chain variable region of SEQ D
WA mr may he-encoded ib‘g“ a mucielc ack sequence cormprising 90, 91,92, 93, 94,85,
88,97, 88, .0r 88% identiy to the heavy chein variabie region of SEQID NODZ, In
anctherembodiment, anentibody of theibvention may be derived from the hybridems
HIBM, and miay comprise an amino'acid sequence with 80, 81, 82,83, 94, 85,96, 97,
95, or 99% tdentity v the light chain variable region of SEL 1D NO3, or may gomortise
&N aming ecid seguence-with 86, 91, 82, 93, 94, 85, 98, 97, U8, or ¥9% identity to'the
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heavy chaln variabie region of SEQ D NO4. In each of the above smbodiments, tha
antibogy may be humanized.

[0042]  In yet another embodiment, an antibody of the invention may be derived
from the hybridoms HJB.2, and may be ehcoded By 5 nucleic anid sequerice comprising
o0, 01, 82, 93,94, 05, B8, 97, 88, .or 89% idenilty to-tha light chain varigbie region of
SEG D NCE, or may be encoded by a rudlel acid seguence comprising 20, 91, 82,
93, b4, 85,98, 97, B8, or 98% wentity to the heavy chain varieble region of SEQ D
NCB. in anotherembodiment, an anfibody of the vention may be derived frorm the
hybridoma HJEZ, and may comprise amaming aoid sequance with 80,91, 92, 93, 84,
a5, 96, 87, 98, or 8% identity o the light chain variable reglon of SEQ NDT, ormay
comprise an aming acid seguence with 80, 91, 92, 83, 84, 95, 08, 97, 88, 0r 98%
identity to the heavy chain variable region of SEQ 1D MO8, In each of the above
ambodiments, the anfibody may be hurnanized.

00437 inan edditionalembediment, an antibody of the invention may be-derivad
fromy the hybridoma HA8.3, and may be-encedsd by-a nucisls acid seguence somprising
B0, U1, 82, 93,84, 85, 88, 97, 98, or98% identiy to the light-chain variable region of
SEQ ID N, or may be encoded by s nucieic scid segusnce gamprising 84, 91, 82,
83, U4, 85, U8, 87, §8, or 98% identity to the heavy chain varishic region of 8EQ 1D
NOAD, In amﬁi‘h-&ﬁ-embm:ﬁ%mem, art aryiibady of the invention reay bederived frem the
hybricama HJE.3, and may-comprise.an aming acid-sequence with 80, 91, 82, 83, 84,
G5, o6, 97, 88, or B9% identity to thedight chain variable region of SEG D MO o
compriss an amine acid sequance with 90, 81, 82,83, B4, 85, 96, 97,98, or 89%
idantity to the heavy chiin variable reglon of 880 1D NOM2. In sachof the dbbve
smibodiments, the ardibody may ‘;tae-h.umaﬁ"%_zﬁdf

[O044]  in st enother embodiment, an antibodly of the invention may be derived
from the hyibridoma Md8 4, and miay have a nuclels acit ssguence with 80, 81, 82, 93,
G4, 95, 98, 87, 98,.0r 88% identity to the fight chain vatiable region oFSEQ 1D NO13,
and a nucleic acid seguances with 80, &1, G2, 93, 84, 85, 86, 97, 98, or 95% identity to
the haavy chainvariable region of SEQ 1D KO, In ancther embodiment, an antibody
of the invention may bederived from the hwbridoma HJG.4, and may have an eming

12

8153



W SRR 0TI ) POTIUE203 /665121

aoid ssguence with 90, 81, 92, 83, B4, 95, 96, 97, 98, or89% entity o the light chein
variable region of 8EQ 1D MO, or an amino aoid seguence with 90,91, 92, 83, 94,
U5, 98, 97, 95, or 99% identity to the heavy chain variable reglonof 8EQ 1D NGB, In
gach of the 8bove embodiments, the anfibady may e humenized.

(06450 In an exemplary embodiment of an anflbedy of the invention that binds o
snii-apok, the antibody comprises the light chain nucieic acid sequence.of SEQ 1D
NO wangd the heavy chain nucleic apid seguenge of SEQ D NOE (e, themonocionsl
artibudy reférred to herein a5 HJG 1. In anctherexemplary eftbediment of an antbody
ot the invention that Binds o anti-apék, the antibody comprises the ligitchain amine
acid seguence of BEQID NO:S and the heavy chain aming ecid sequence of SEQ D
WE2 Jie. the monoclonsl antibody-referred foherein as HIB. In vet.another
exermplary smbodiment of an antibedy of the invention that Binds to anti-apok, the
antibocy-somprises fre tight chain nucielc acit sequence of SEL IDNOLS and the
heavy chain nudleisacid sequence of BEQ 1D NDE [ie. the m-émc-émf antibody
referred to hersinas HJE.Z). insfill another sxemptary-gmbodiment dian antibody of
the invention that binds to anti-apok, the anibody comprises the light chain aming acid
seguence oPSEQ 1D NOW and the heavy chain amino acid sequence of BEQ IDNCS
[Le. the monocional antibody referred fo hereinas HJE.2].

[D0487  in certain embodiments, an ariibody of the invention is encoded by the
light chain nucleic acit seguence of SEQ 1D KOS and the heavy-chaln nugtieic.acid
seguence of SEQ 1D NOMO Tie. the monocional antibody refarred to herein as HiB.3.
Ir: othar ambodiments, an antibody of the invention is encaded by the ight chain amino
acid saguence of BEQ D NG and the heavy chain aminG aci seguenceof BEG 1D
N2 fe. the monocional antibody referrad to hereln as HiB3L Inanother
srmibotiment, an entibody of the Invention ts encoded by the Hght chain nucteic acid
seguence of SEGID NGB and the heavy chisin nugisic acid seousnoe of SEQ D
NO14 fle the monodional antibody referred o herein as HJG.4]. I yel ancther
empodimert, an antibody of heinvention is encoded by the light ehain amine asid
seguence of SEQ [0 NG5 and the heavy chain aming acid seguence of SEG 1D
NC6 l.e. the moneclonsl antibody referred 1o herein as HiB.41.
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00471 in one embodiment, an antibody of the invention may comprize & light
chain GDR1, such as the antibodies 1, 48, 87, and 148 of Table A. In ansther
embodiment, anantibody of the invention may comprise a Hght chain CORZ, such as
the antibodies 4, 52, 100, and 148 of Tabie & In y@i'an@fherémi:wdime%.an antibody
of the invention may comprise & light chain CORE, such as the antibodies §, 54, 163,
anig 1 50 of Table A, In an aliernative embodiment, an antibady of the invention may
comprise e combination of two or three Hght chain CORs, sush as the artibodies 2,3, 5,
50, 51, 53,986,909, 101, 148, 147, and 148 of Table A.

[0048;  Simitarly, in one embodiment, anantibody of the invertion may comprise s
heavy chain COR1, such as the antibedies 7, 55, 103, and 181 of Table A In another
embodinent, an antibody of the invention may comprise & heavy chain COREZ such a3
the antibodies 140, B8, 106, and 154 of Table A. In vel another embediment, an antihody
of the invention may comprise & heavy chain COR3, such s the antibodies 12, 80, 108,
and 156.0f Table A in.an alternative embodiment, an antibody of the-invention may
comprise a combination ol two orihres hesz:wyashaiﬂ CDRs, such asthe antibodies 8, &,
11, B8, 57, 58, 104, 105, 167, 152,153, and 155 of Table A,

o049

»

Alternativety, anantibody of the invention may comprise one. or more:light
chain CORs and one or more heevy chain CDRs, sueh ag the enilbodies 13-48, B1.98,
109144, and 157182 of Table A

TABLE A

- Artie | Ligiht Chain ‘ Heavy Chain

P bady T ppmy coRy C comw noR CORs | opms

| SEGD BT

7 BERADNOT BESHE NDS

ex ] whE oo

SEG D MOT | SEQINNCiE | Lap

| BECYID MOkEE

5

SEQIDNOIE - LEP

| Lep

BECD NOTe

[ IR N Y

SEQIDNOMS | BEG IDNGERD

o

CSEGUDNOIS | SEQIDNORC | 5EQ DN |
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[GOB0] i various embuodiments, an antibedy of the invention is humanized. For
mstance, inonsembadiment, & humanized antibody-of the invention may comprise &
light chmin variable region comprising 2 CORT of aming soid sequence SEQ 1D NO: 47
with zero 1o two amino scid substiutions, a CDRZ ofamiro acid sequence SEQ 1D NO:
18 wilh zero to two amino acid substitutions, and & COR3 of amine acid seguencs LEP,
ar may comprize 2 heavy chain variable region tomprising & GDRY of aming agid
seguence SEQID NO: 19 with zero to.two aming acid substitutions, 2 CBR? of aming
acid sequence BEQ 1D NG 20 with. zeroto two amino-acld substifitions, and & CDRS of
aming acld ssouense SEG-ID NG 21 with zero o bwo arminge acidsubstitutions. o a
preferred embodiment, 2 humanized arttibody.of the invention may comptise o light
chain variabile region comprising & CORT of arming el sequence SECID NGO 17 with
zem"m o aming ackd substitutions, & CORZ of aming #cid sequence SECD NO 18
with zaro to-two aming acld substitutions, 2 CDRS ofmming acid sequence LSP, a
heavy chain variable region comprising 2 CBRY of aming acid seguence SEQ 1D NO:
19 with zere totwg aﬁsm& acid substitutions, & CDRZ 'of amino acid $eousnce SEL 1D
NG 20 with zero to two amine apid substitutions, and a CDRE of amino acid seguence
SEQ D-MOI 2T with zerg-to twhamingaoid substiivtions. In an exemplary
-grribodiment, & humatiized antibody of the dnvention may comprise & light chaln veriable
mg}i‘@ﬂ comprising & CORY of eming aoid sequence SEQ D NG 17, & CORZ of aming
acict setuences SEQ 1D NOT1E, a CDRE of amino-achd segusence LBP, @ heavy chain
variable region campﬁs‘mg & CDRY of amino adid seguance SEG IDND: 18, 8 CORZ of
;arﬁim% acid- ssquence SEQ D NO: 28, and 2 CDR3 of amine acid sequerce SEGID
WO 21, The nverdion also encompesses the comesponding nuckeic-acid sequences of
SEQ D NQt7, 48,18, 20, and 21, which van readily be determined by one of skill in
thegart,and may baincorporated into & vector ar other large DNA moiecilie, such as &
chromosome, i order foexpress an antbody of the invention.

(308t In anofher embodiment. @ humanized antibody of the invention may
comprise a Hght chain varlable region comprising & CDRY1 of aming acid sequence 8EGQ
3 NC: 22 with zeroto two amine acid substitutions, a CDR2 of aming a¢id sequense
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SED D MO 23 wilh rero o wo aming aclkl substituticns and g CORS of amino agid
sequence BEQ (D NO: 24 with zereto two amino-acid substiiutions, or mey comprise &
heavy cha varidble reglon comprising @ CORY of amino aokd sequence SEQ 1D NI
Z5 with zero totwo amino acld subsifutions, e CORY of amine acid seguence SEQ 1D
WO 26 with zero o two aming acid substitutions, and & COR3 of aming acid sscuehce
SEG D N 27 with zero to-two arning acid substitutions, In g preferred embadiroent, 2
numanizad antibody of the invention may comprise & Iight chain variable regien
comprising 2 CDRT of amite acid sequence SEG 1D NG 22 with zerd to two smino.acid
substiutiong g COMNZ ofaming acld senquenceSEG 1D MO 28 with zevo o bvo &ming
acid substiiutions, & CDRS of amino. acid sequencs BECD NI 24 with zero to two
amino soid substiivtions, and 2 heevy chain varisble region comprising 8 CDR1T of
amingo ecid sequence BEQID NO: 28 with zero o wo amingacid substiutions, s CDR2
of arnino acid seguence SEQ 1D NO» 26 with zeto totwo amino acid substitutions, and 2
CDR3 of amino acld seguence B 1D KO 27 with zero to two aning acid
substitutions. In an exemplary embodiment, 8 humanized antibody of the irvention may
comprise @ light chain variable region comprising 8 THRT of aming acio Sﬂ=f§uem@e= SEQ
i N 22, 3 CDRZ.of aming acid sepuence SEL 1D NG: 23, - CDRS of amino anid
seguence SEQ B RO 24, 2 heavy chain variable region comprising a CDRY of aming
gcid seguence SEG 1D MO 25, & COR2 of amine acld segueripe SEQ 1B MO 26, and 5
CDIR3 of amine adid sequence SEQIDNNG: 27. The invention alss encompasses the
corresponding nudieic acid sequentes of SEQ DFNGZ2Z, 2324 25, 28 ang 27 which
can f&éﬁﬁy be determined by one ¢f gl in the art, and may be mcomorated o a |
vactor o other large DNA molecule, suth as.e chromosoms, in arder o express an
antibody of the invention.

[GO58  Inostill sanother eribodiment, a humanized antibody of the inverition may
comprise' a light chain variable region comprisiig o CDRY of arine acid sequsnee of
SEO D MO 28 with zérp fo two aming acid substitutions, 8 COR2 . of amino acld
sequance SEC 1D NG 20 with zem o two aming acly substitations, and & CDR2 of
aming acid seguence SEQ 1D NGO 30 with zere to bwo aming acid substitutions, f}f ey

v

comprise a heavy chain variable region comprising @ CDR1 of aming acid seguence
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SEC D NC: 31 with zero tortwe amine acid substitutions, a CORZ of amino acid
seguence BEG 1D NO: 32 with zero to two amine acid substitutions, and 5 COR3 of
aminge acid sequence SEQ D NO: 33 with zero o two aming acid substitutions. Ing
preferrad embodiment, 2 humanized antibody of the invention may comprise g light
chair variable ragion comprising & COR1 of aming acit seguenceof SEG 1D MO 28
with zero to two aming auit substitulions, a CDRZ of aming acid saduence SEQ 1D NO:
26 with zero © twe aming acld substitutions,.a CDR3 of aming acid sequence SEQ D
MO B0 with zero o two mming acikd subétitutions, and a heavy chain variable region
comprising a GDRT of aming acld sequence SEQ 1D NO: 31 with zero to two amino acid
subsiivtions, & CORE of aming sold sequence SEL 1D MO 82 with zeso v wo aming
acid subslitutions, end 2 COR3 of aming acid ssquence SEQ 1D NG: 3% with zero to two
aming acid substitutions. In an exemplary embodiment,.a humanized antibody of the
mivartion may comprise a lght chain-variable region comprising a-CBRY of amino aid
seguence of SEQ 1D ND: 28, 2 CORE of amino acid -aeﬁuéﬂ@a--ﬁ EQ O MO:2Y, 8 COR3Z
of aming acid seguence SEQ 1D NG 30, 2 beavy chainvariable region comprising g
CORY of aming acid seguénce SEQ 1D RO 31, a CORE of aming acid seguence SEG
0 N 32, ehd a CHR3 of amino acid sequence SEQ D KO: 33, The invention also
encompasses the corresponding nuciels acid seguences of SEQ D MOZR, 28,30, 31,
3% antd 33, which van readily be determingd by one of skill i the arl, and may be
incorporated o & vestor or other arge- DA mcieculs, such asd chromosorme, in
wrder o express an antibody of the invention.

0B85 In yet ancther embodiment, a humerized antibedyof the Invention may
comprise a light chain variable region somprising a CDR1 of amine acid seguance SEG
IO 34 with zers o twg aming acid substifutions, &-CHRE of aming acid ssqguencs
SEQ ID'NO: 35 with zero to v amino.acid substitutions, 2 CORE comprising aming
geld seouence SECG D NOL 38 with zerodo twd aming acid substinifions, or miay
somprise & haavy chaln variable region comprising & COR1 comprising armiing acid
sequence SEQ D NO: 37 with zero o two amine adid substitutions, a CORZ comprising
aming aeid ssquance SEG 1D NG 38 with zero 1o two émine adhl substitutions, and a
CDRS comprising amine eoid seguence SEQ 1D NOw 38 with zero (o two amino acid
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subsiitutions, iva preferred embodiment, 2 humenized antibody of the invention may
comprise a light-chain veriabie region comprising & CRIRY comprising aming acid
seguence SEQ 1D NO: 24 with zere (o fwi amine acid substifudions, a CDRZ of amino
acidd seguence SEQ D NO: 38 with zero o twe emine. ool substitutions, & TDRS
comprising eming acid ssgusnhce SEG 1D NO: 36 with zerg 1o twor amino acid
substitutions, & haavy chain varable region comprising s CDRY comprising amino acid
saquence SEQ D NO: 37 with.zero o two amine acid substitutions, a CDRY comprising
arnino ackd sequsnos SEQ 1D NGO 38 with zero T twe amino acid substiiutions, and s
COMS pomprising aminp acid seguenoe SEL D-NO: 2% with zero to'two aming acid
substitutions, In anexemplary embodiment; a humanized antibody of the invention may
comprise a light chain variable re_g.‘mm compriging e CORT compriaing amino sicld
seguancs SEQ D NO: 34, & CORE comprizging aming acld sequence S8EQ 1D KOs 35,2
‘COR3 corprising aminoacid seguence SEQ D NO: 36, & haavy chain varisble region
camiptising & CORT cormprising amino acd sequence SEQ 1D MO 37 .5 CDR2
comprising aming ackd sequence SEL 1D MO 88, and & CDR3 comprising amino acid
seguente BEQ 1D NOQUE0, Therinvertion also encompasses the corresponding nucisic
acid sequences of SEQ 1D NOB4, 38, 36, 37, 38 and 38, which can readily be
determined by one-of skill in the art, andl may be incorporated inte o vector or other
targe’ DA molecule, such as g chromusoms, in-order to express an antibody.of te
iwention.

[G@Sé@ inan aspact, the antibodies in & pharmacolodivally effective amaount
prefarred ivpharmaceutical grade. including mmunolegicaliyreaciive ragments, are
sdministared to & subject such a8 to & living subject to'be tregted for AR plaque
dssociated symploms. Administration s performad using stendard effective technigues,
molude peripherally {L.e. nol by administration infe the central nervous system) or locally
to the central rervaus gyslem, Peripheral administration includes tut is notiiited o
intravenous, nlrapeariioneal, subcuts r;ecua,-:zpmmmaﬂ,f; transdermal, indramuscular,
intranasal, buccal, sublinguat, or suppository administration.  Local administration,
including directly into the cenirgl nervous systermn (CNS) includes but is not Hriied to via
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& lurnbar, intreventricular or inreparenchymal catheter or using 2 suigically implanted
controilad releass formulation.

00557 Pharmeceuicsl compositions fer effective adminisiration are deliberstely
designed w be apprapriate for the selecied mode of agministration, and
pharmacsutically acoeptable exciptents such as compatible dispersing agents, buffarg,
surfactants, preservalives, solubllizing agents, istienicity agents, stabifizing agents and
the Tike are used as appropriaie. Remingion's Pharmeceutical Sciences, Mack
Publishing Go., Easten Pa., 18E4 ISBN: G-912734-04-3, ia‘é&sﬁec’iit&&n, incorporated
hereln by reference in s entirely, provides a compendium of formulation techricgues as
wre generally knowy 1@ practitioners. It may be perliculsily useful to alterthe solubility
-ehassameﬁsﬁzz@ of the antibodiss useful in this discovery, making ther more Hpophilic,
Tor exampite, by encapsulating them indiposomes or by blocking polar groups.

[D088:  CHeoclive peripheral systemic dativery by intravencusor inttaperitones) or
subcutaneous injection is'a praferred method of administration to & living subject
Suitable vehicles for-such injsctions are straighitferward. in addifion, nowaver,
agminstration mayalso be effected through the mucosal membranss by means of
nasal agrosols or supposiiories. Suitabie formulations Tor such modes of adminigtration
are well known and typicdlly ingiude surfadiants thatl facllitate: ar@ss#mﬁm%}.raﬂe transier,
Buch surfadianis are ofien dedived from stercids orare cationic -i‘ipi’ﬁé., such as B2 3
diotenyljpropvil-8L N, N-timathyl ammonium chigride (DOTVAY or varisus compounds
such as cholesterst hemisucenate, phosphatidyl glycerols and the like.

[0857;  The conceritation ofhumanized antibody in formulations tobe
administered s an effective afmount and ranges frorm as fow as gbout 8.1% by weight to
a5 rhuych as.about 11 8-or about 20% by weight and will be selested primadly based on
fluid volumes, viseasities, and so forlh, in accordance with the perticular mode ot
admitistralion seléctad Tdesired. A typlesl composition for itjection toe tving subject
could be made upiocontain T mL sterile buffersd water of phosphate bufferad saline
and about 11000 mg of any one of or & combination of the humanized antibody of the
present discovery. The formulation could be sleriie filtered after making the formudation,
or otherwise made microbislogicaly scceptabila. Atyplcal composition for infravencus
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ifusion could have volumes betwean 1-250.mL of luid, such a5 sterfle Ringer's
solution, and 1-100 mg per mi, or more in anti-Apot antibedy cencentration.
Tharapeutic agents.of the discovary can be frozen or %ygphﬁ%zm for storage.and
Yeconstiioted i a suitable sterle carrier prior o use. Lyophilization and reconsiitution
may lead tovarying degress of antibody aclivity loss {e.g. with corwventional mmune
globulins, oM antibodies tend o have grester activity lgss than g8 antibodies).
Dosages adminisiared are effective dosages and may have to be adiusted o
cormpensate. The pHof the Tormulations generally bharmacsuticsl grade Guality, witl be
sglected o balance antibody stability (chemical and physical} and comiort t© the subject
when adminisiered. Generfally e pH bebween 4 and 8 is tolerated. Doses will vary from
indieidusl to indbitiual based on size, weight, and dgther ohysiobiclegical cheratteristics
of the individual recelving the suscessid administration, _

[0058]  As used-herein, the term “effective amount” msans an ambuni of 2
substance such.as a compaund that lsads o measurable and beneficial effects far the
subject administered the substance, 1.8, significant efficacy. Theeflective amount or
dose of compound administered acoording o this discovery will be determined by the

chreumsiances surrounding the cage, ingluding the compourd adminiztered, the ruts of

itior, the gﬁu& ot i'he :sym;smms be ng reated amd similar sub;e:—:c‘t and

Stralion mtam ion cons iiérations. @zm@ng othier c@mnﬁemtrﬁm nan ﬁspat:t &
‘w;}x{:ai dose containg from abeut 007 mglky to abaut 100 mglkg of an enti-ApcE
antibody described hergin, Deses can range Trom abeut 0.08 mg/ke o about 50 mghkg,
more preterabily from about 0.1 mo/ke o abolt 25 mglkg. The fretuency of dosing may
e dally or once, twice, three times or more perweek orper 'm'{mféh a5 needed asle
gffectively treal the symptoms.

[BEED]  Thetiming of administration of the'reatment relative 10 the disease itself
and duration of teatmentwill be sﬁ;&ﬁaminaﬁ-bﬁhﬁ cirpumstanees surrounding the
casge. Trestment could bagin immediately, such as sl the site dfthe injury as
administered by emergenoy medical personnal. Treatment could begin in a hospital or
clinic. tsell, or at & Iater time afier discharge trom the hospital orafter being sesn in an
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guisubiect clinic. Duration of teatment could range from & single dose administered on
a pne-time basis to & He-dong course of therapeutic frestments,

16060, Athough the foregoing methods appear the most convenlent and most
appropriste and effective for administration. of profems such as humanized antibodisas,
by suitable adaptation, other sffective technigues for administration, such as
intravertricular edministration, trersdermaladrministration ang ocal administration ey
he empioved provided proper formulation-is . utilized heren

BOsTt  In sddition, it may be-desirableto employ controlied release formutations
using blodegradable fitms and matrices, or osmatic mink-purnps, or delivery systems
based onvdexiran beads, diginate, or sollagen. _

082 Typical dosage levels can e determined and-oplimzed using standard
clinical technigues andwill be dependent on the mode of agministration.

00631 Thefoliowing examgﬁim are includst! to demonstrats praferred
emmﬂ'imenzﬁs.a@f the nvention. 1t shouid be appreciated by those of skill in the art that
the technigues disclosed in the examples that ichow represent techniques discoverad
by the nventors t© function walhinthe practivs of the invention. Those ofsiill in the art
should, however, In light of the present disciosure, appreciate that many changes can
be made in the speciic embodimants that are disclosed and stilloblain a tike orsimitar

without departing rom the Ep!?’%‘i andsoope of the thvention, therefore all matter
get forthor shown in the accompanying examples and- ds‘awzngs Bio be merprateﬁ a8
Hlustrative and not in & limiting senss.

EXAMPLES:
B84 The following exampies illustrate various #erations of the nventior.
woEsr  Antbodies specific forthe ApoE potein were generated using hybridoma
technigues, as deseribed below n Examples Tand 2. Specifically, four hybridomas
were generated and ApoE antibodies-were obteined from the hybridomas. The
hyiridernas H38.1, MJB.2, HdB.5, and HIE.4 have been assigned ATCC Patent Deposit
Designations PTA-11808, PTA-V1806, PTA-TT807, antd PTA-11808 respactively.
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Exampie i Preparationof Hybridomas

(086  Atfirst, 100 wi-of the antigen paptide (ApoE, 1 mgiml} in saline was mixed
with an egual wlume of Freund's compilete aduvent, emulsified and hoculatst! fo the
back of a mouse (Baibic, & weeks of agel. After 2 weels, the mouse was re-ipymunized
with & midiure of the 50 pl ofthe seline soludion of antigen peptide (Apok, 1 mgdmi) and
Freund's mecomplete adjuvant, emulsified by uliresonic freaiment, and giter that,
additional immunizations were carried out sverywesk, On 48 days after immunization,
the spteen was removed, the iym;:&hmmas-wefe harvested in PRVEAD rmedium
isupplementsd with penicitin and streplorayeing and treated with 17 M ammonium
chioride toremove red blood sells.  Isolated’ lymphooyies wers fused with myeloma cells
PaLM strain derived from a mouse bone marrow tumor by the polyethylens glyeol
miethod (PEGAGE0) o obtain hybridoma cslls. The hybridome cells thus obtaived were
sugpended in HAT medium with feeder cells andthen distributed © 86-well plates and
cultured for 15 days.

Example 2: Scresning Torthe Monoclonal Antibiody

00671 The cutture mediom supernatants wers recovered from wealls in which the
hybridoma oelis obtained in Example 1 were cultured, and monocionst antibodies which
reach with the antigen peplide by the enzymedinked Immunosorbent. assay (ELISA)
methed were sélected.

(G068 Abfirst, 100 ¢l of 10 gg/m! antigen peplide was added to each well of 86~
well plates, mmotilized 1o the solid phase diter keeping at 4° C. .mfa:rs}‘ag’m and blocked
with 200 ul of 10% calf serim at 37° C.overpight,. Then, 180wl ofthe culture medium
supernatant @%’hybré‘dﬁmﬁ cetle was atded o each well, reddied a1 37° 0. for 2 hours,
and then horseradish peroxidase (HEP)-conjugaied anfinouse antibody, which was
gHutad 1080 Tolds, was added and reacted 8t 87° G, for 1 hour, Thecolor wasg
developed using Telra Methyl Benziding Microwell Peroxidase Substrate {THMB) as &
supstrate.

(D088 Adter terminating the reastion by adding 100 uf of 4N sulfuric acid,
absorbance at 45010 540 oy was messured, and the mionocions! antibodies, which
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showed the absorbanee of about 3, were seledied and cloned by the limfied dilution
-migthod.

BE701 Mouse (Balbi), injected with 0.5 mi prisline miraperitonestly 7 days.ant 3
tays before, ware inoculgted infrapsritonaally with selectst! morocional antibedy-
produsing hybridoma cells, and ascites was collected about 10 days later. The
collected ascites wes kapt at room temperature for B0 rminuies, at 4. overnight and
cenrifuged at 15,000pm for 10 minutes. and then the supernatant was recovened.

[BO7Y The tiers of selected monocional antibodiss were maasured By ihe ELISA
method, Apel was immabilized orn e microwsl glats, menaclonal antibodics were
atided, ang altar the resclion, color was develeped using horse radish peresddase
{HFEPconjugated anflbmduss antibody and TME. The results iadicate that selected
rmonacionsg! antibodies reacted in.a concentration-depandent manner.

Example 3 Anti-fpol anfibodies cause reduction in glagus load

[0672]  PS/APP mice, which sxhibit age related amyloid piague ormation simiiar
to that obgerved in Alzheimer's Disesse subjects, are used as.a mouss mods! for
Alzheimer's Disease. PSAPP mice ware weated Intreperitoneally once weekly with 10
mgfkg with -elther an anti-Al antibady (HJ3 .45 or one of e anti-ApoE antibodies (MJE.2
or HIB.3). Another group was treated with PES a5 o control. Treatrient was from 3-7
monthe of age. There was & strong affect of the anli-ApoE antibodies assodiated with &
decrease in AL plague load as cée-mmmféé% in bgth the t‘m;ﬁcza:amgua{?i@. 1hand
wortex (FIG. 2.

Example 4 Binding of Anti-fpol antibodies to-human apoE.

3673 An ELISA sandwich assay was used 1o measure binding of enti-apok
BT, HIB.2, HIBE, and MiB4 antibodies 10 human apeE. Monooional antibody
VWHIEZ which binds tohuman apof was firsst coated on an ELISA plate. Then differing
concantrafions of human spof4 were applied. Biotinyiated anti-anol antibodies HJ8 .1,
HJB.2, HJB.3, and HJB.4 were applied tast and the optical density (O wes read from 2
plate resder (FIG. 3.
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(0074  These resulis show that anti-apekE antihodies HJG.T, HIE.Z and H46.3
bind o human apob in an ELISA formel with decreasing potency. However, anti-apok
antibody Hi6.4 does not bing to human apok in this assay.

Exampie & Anti-apoE anfibodies bind to himan apsE in plasms bul do not affect
plasma chiolesisrol

0075]  Forthese experiments, human ApoE4 knookin mice were used o
measure plesms apokfentibody complexes. ApoE4 knockin mice received 506
micragramsof blotinviated Hdb mAbs intraperioneally. Twenty fourgister, e plasmea
was dituted (171000vand loaded toran ELISA plale-coated with 8 pgifm! WSS, which
© bhinds to-homan apol. The ApeBfaniibody cormplex was detected by 8 15000 dilution
HMRP40. Theoptical density (OD) was read on a plate reader (FIG. dA) Thesg resulis
show that HJ6.1, HiB.2 and HJB8. 3 antibodigs bint o human apol n plasme, wheress
FidB 4 did pot bind fohuman apek in plasma. No signalwas obitained when this
experiment was performsd Iy spobE-/- mics.

1B076]  Total plasma cholesters! was aiso mezsured In thesame apotd+/i+ mice
that ‘re-ceived imtraperiionsal injections of 500 micregrams of HJEseries monoclonal
antibodias HJE.1, HJB.2, HB.23,antd MJ6.4. Plasme cholesterst digd not change relative
o animals that receved phosphiete buffered saline [FIG, 48},

Exarnple 6 HJE sedies antibedies io-human apok found in the centrel nervous
system (CHS) gfter periperhal administration.

MOTF The-cerBbrosping fluid (C8F) of AgoEd+/+or ApaEd-/- mice that received
HJE serigs mADs or PBS in {ses FIG. 4Ywas diuted {123} and the epobd/biotinviated
antibody complex in the C8F was caplured by WUE4 and then deteted by HRP40. The
resulis-demonstrate that in CBF there are “af;a}mg:ﬂ'ems of apekd with '%hé anti-apoc
antibodies MJB. 18, HIB.28 or HIB.2E (FIG. 5), suggesting that & fraciion of the apok
mAbs were able {o-enter the CNE compartment and bind o apot. The Ulesy Toillowetd
the order HJ6 . 1B>HJIE 28=HJ8 3B>»>HJE .48, which iz consistent with the patiamn seen
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for the ability of these anfibodies o bind apok on an ELISA plate (FIG. 3) and In plasms
(FIG 4.

Example 7: Microglial activation n mice administersd HIS series antibodies.
00787 10 mglkgof HIB.Z, HIB.3 and HJ3.4 antihodies diluted in PRS, orthe
same volume of PES was injected into PSAPP mice intraperfionesily at imepoint §, day
3, day §,a@nd day & On day 10, braing were removed, fixed, and stained with antibody
G5 which marks activated microghia. Therewas an increess in the amount of cortex
covared by sctivated micreglia inthe HJB.2 and Hd3.4 injected mice. The PEAPF mice
it this-experiment exprass mouse spol. These resulls show that shert term '

adminigtration of HJIE .3 (an anti-gapol antibody) and HIZ4 (an anti-AL antibodyite 8
ronith ofd PSAPE mice thal already have amylold plagues over 10 days, results in
microglial activation whereas one arit-apol antibotly (HJ6.2) doss not appear to have
this.effect (FiG. 8.
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CLAIMS

Er—therr ARl

What is claimed is:

1. Use of at least one anti-ApoE antibody in the manufacture of a medicament for reversing
at least one symptom or sign of AR plague associated symptoms in a subject having

Aizheimer's disease, Lewy body dementia, or cerebral amyloid angiopathy.

2. The use according to claim 1, wherein a sympiom or sign of AR plague associated
symptoms includes impaired cognitive function, aliered behavicr, abnormal language
function, emotional dysregulation, seizures, impaired nervous system structure or function,
and an increased risk of development of Alzheimer's disease or cerebral amyloid

angiopathy.

3. The use according to claim 1, wherein the anti-ApoZ antibody binds an epitope within the

ApoE coding sequence.

4. Use of at least one anti-ApoE artibody in the manufacture of 2 medicament for decreasing
the amyioid plague load in the brain of a subject having Alzheimer's disease, Lewy body

dementiz, or cerebral amyloid angiopathy.

5. The use according to claim 4, wherein the anti-ApoE antibody binds an epitope within the
Apok coding seguence.



6. The use according to claim 4, wherein the amyloid plague loads are decreased in the
hippecampus.

7. The use according to claim 4, wherein the amyicid plaque loads are decreased in the
corfex.



