COMPOSITIONS AND METHODS FOR TREATING NEUROLOGICAL DISORDERS
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CROSS-REFERENCES TO RELATED APPLICATIONS
10 This application claims benefit of priority from U.S. Provisional Patent Application
60/582,999, filed June 25, 2004, which is hereby incorporated in its entirety as if fully set
forth.

FIELD OF THE INVENTION

Compositions useful for treating neurological disorders including neurodegenerative
15  disorders associated with deleterious protein aggregation, aberrant protein folding and/or
neurodegenerative autoimmune disorders such as brain amylogenic diseases are described.

Methods of using said compositions also are described.
BACKGROUND OF THE INVENTION

Neurological diseases are generally characterized by the loss of neurons from one or
20  more regions of the central nervous system. Examples of neurological diseases include
Alzheimer's disease, neurofibromatosis, Huntington's disease, depression, amyotrophic
lateral sclerosis, Multiple Sclerosis, stroke, Parkinson's disease, and multi-infarct dementia.
They are complex in both origin and progression, and have proved to be some of the most
difficult types of disease to treat. In fact, for some neurological diseases, there are no drugs
25  available that provide significant therapeutic benefit. The difficulty in providing therapy is

all the more tragic given the devastating effects these diseases have on their victims.

Alzheimer's disease (AD) is a degenerative brain disorder characterized clinically by
progressive loss of memory, cognition, reasoning, judgment and emotional stability that
gradually leads to profound mental deterioration and ultimately death. AD is a very

30 common cause of progressive mental failure (dementia) in aged humans and is believed to



progressive loss of memory, cognition, reasoning, judgment and emotional stability that gradually
leads to profound mental deterioration and ultimately death. AD is a very 30 common cause of
progressive mental failure (dementia) in aged humans and is believed to represent the fourth most
common medical cause of death in the United States. AD has been observed in all races and ethnic
groups worldwide and presents a major present and futyre public health problem. The disease is
currently estimated to affect about four million individualS in the United States alone, AD is at present

ncurable. The gominisaian ot ceain irapies has been izeda eat symplom g AD n
humans. HowevVer, no treatment that effectively prevents AD or reverses its Symptoms oOf course in
humans is curbeslgbieiRein all s Brdipbmt igrdivisl vt dyitte ADL pxdsibitscharaeteristiotleslons, termed

senile plaques, aadsyafiarlanssenslon Senisniaaues eharasiaislie ol AR moshIAleauenty

localized extracelly while neurofibrillary tangles are most frequently localized intracellularly. Large
numbers of thBS&IgSRHE fre et 3R abReein/ JR At erantAt Atstrideydin afaiissetod Aliman brain
important¥or neerienyanplcdgnitive iadtionedmaliponisrohATs aftieses csons ¢, aciaeuniestricted

anatomical di rip 'é)cr%i% S rvet'm found in the brains of aged humans who do not have clinical
AD. The princ?%%l%emic Ipl%c%%ss{géeoﬁtr%‘ﬁ Sgsslgr?i)(éné}g&ﬁggcé’rﬁ ?/%%‘ﬁ%arngﬁ%ﬁ%ﬁnégposits (amyloid
angiopathy) cla¥&éteristic of AD is a protein designated amyloid-( peptide (A), which may also be
referred to as AP, AP or 0/A4. Extracellular plaques containing A may be dense or diffuse. Dense

plaques are often reféwbdiosad ﬁﬁmiduq;taqﬂemmahifichmutéﬁsdcdmioax)tmuim%chsrm&ie acid sequence
reported in Glogae: ik Waney1954) Bigghea BIORN5: R85 ALY 120 AgE-890. The isolaton

procedure and the sequence data for the first 28 amino acids are described in U.S. Pat, No.

4,666,829. FAFRISGX lRsthizgdririschisiadbuldnacHinfibelary weslesast masbfedreifikang et al. (1987)
Nature 325:7 3sal36d Neteenathojogisalyn B dss cheiacterznd ale yaluisg daseaspdieheyr major

lesions: a) int nal, cytoplasmi its of 1 fibrillary tangles (NFT), h). hymal
samyord eSS LN el e LA e o (B RCEE P A STGT LR T SR
angiopathy), SMWWE@ﬁUemEEMIﬂD&mmmm k@wwiemltsli_mri&ﬁlitm_the §dmpﬁsiﬁs)n of
amyloid (¢.9-olhpapidS) aadasallll dhine/asses damaiaosse sl shling dn erigaceluar

neuritic plaques and deposits around the walls of cerebral blood vessels. or constituent of the
neuritic &aqu%@%ﬁﬂ%é?@%ﬁ%fﬁ%?l@@%ﬁgﬁ%&mér 3ot depeithEnzleld sasier#is may contain
other proteing sk EEd\WFOSDITY B Qedysia s saiA 0P e3R8t de (AB), which may also be
 referred to as BAP, ABP or 5/A4. Extracellular plaques containing AB may be dense or
diffuse. Dense plaques are often referred to as fibrillar plaques. AB was first purified and a
partial amino acid sequence reported in Glenner and Wong (1984) Biochem. Biophys. Res.
20  Commun. 120:885-890. The isolation procedure and the sequence data for the first 28

amino acids are described in U.S. Pat. No. 4,666,829. Forms of AS having amino acids

‘beyond number 40 were first reported by Kang et al. (1987) Nature 325:733-736.

Neuropathologically, AD is characterized, to varying degrees, by four major lesions:
a) intraneuronal, cytoplasmic deposits of neurofibrillary tangles (NFT), b) parenchymal
25  amyloid deposits called neuritic plaques, ¢) cerebrovascular AG amyloidosis (e.g., amyloid
angiopathy), and d) synaptic and neuronal loss. One of the key events in AD is the
deposition of amyloid (e.g., AB peptide) as insoluble fibrous masses (amyloidogenesis)
resulting in extracellular neuritic plaques and deposits around the walls of cerebral blood
vessels. The major constituent of the neuritic plaques and cerebral amyloid angiopathy is
30 AR, although these deposits also may contain other proteins such as glycosaminoglycans

and apolipoproteins.



Solomon, B. et al. (1997) PNAS 94(8):4109-1.2 showed that monoclonal antibody against the
N-termini of A can bind to and disaggregate preexisting assemblies of A- peptide and/or prevent fibril
aggregation in vitro and prevent toxicity to neuronal cell cultures. Schenk, D. et al., Nature
400(6740):173-177 (1999) demonstrated that 5 immunization with amyloid- attenuated Alzheimer's
disease-like pathology in PDAPP transgenic mice serving as an animal model for amyloid- deposition
and Alzheimer's disease-like neuropathologies. They rep%rted that immunization of young animals
prior to the onset of Alzheimer's diseas?%-év e neuropathologies essentially prevented the development
t

of -amyloid plaque f , Neutiti astroc ) older
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peripherally a%oe inistere tlboc?ies agg s%,& ave been shown to redute bramn parenchymal amyloid
burden (Bard Fulgtreg., $olans) Ratt MedfaBrs 046780 1h73dtiddho 1Rirdsracedtinted ikikation with freshly
solubilized A JAQuadkicssifh carpbial ampaibuBes el agkakb i@ alhde PO FiReuro.
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Neuroscience@%éﬁi%ﬁ%%&%uxﬁ%ﬁﬁ%}%i.t i e?% iy (%%‘é%gfsl\?gsﬂblsacgﬁéee ?éf(‘f '6331-5. Although
AB vaccinatiofichiglenshenyAfshaneyid eksmerforaabos. swite deingphbiiandlastogtnsisf wWBressman clinical
studies imMupigiRganith 1B-L A% ReRtids o.farronlaiadingn adiuvan(QRebbiRst esmingted

because of deleterious and/or an unacceptably high occurrence of side effects such as

meningoencepPighitRd PHEduc Tt rRt A FS P IE A LG AR RABp RS niBEAfRE Bor the

treatment andtmd'tb\mte&jbmbntihmf%@ a‘ncbI}&lﬁﬁhﬁrﬂgumdﬁggnemﬁuégdiﬁeﬁdgqmas&ﬁdmeﬁamﬁh pdr_otein .
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cell-medjgted Lrenral GRYTEARIGH | WeRRHIPLY e Jiiesb I IQEaVUiIRIS SCiRnosisOMS) is a T-cell
mediated autoimmune disease (Trapp et al. New Eng. J. Med. 338(5):27 %1_998 . More than
RO, AR s

1,000,000 yoSHJ SHRE MR R BerReRrrial: SGEObMaIHS 405 IpasHE most

common diseas&2000)Naantr 40 8@&813)S By Ste nsianshismthenodedt vocrmdenoassetaf thatsological
disability in young, adults, &%%'&%%QX&B&?%%?%@%;%!@H% %%E%%%ﬂ‘é? i GliRpediate much of the
central nervous system élestruc_ lon seen in patients (Rudick et a - Né ng. J. Med.
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(2002) J. Neuroscience 22(15):6331-5. Although AB vaccination has shown some success

in various studies using animal models of AD, human clinical studies immunizing with AB

1-40/42 peptides formulated in an adjuvant (QS21) were terminated because of deleterious

and/or an unacceptably high occurrence of side effects such as meningoencephalitis. Thus,

25  there is a need for therapeutically acceptable modalities for the treatment and/or prevention

of AD and related neurodegenerative disorders associated with protein aggregation.

Autoimmune diseases are characterized by an abnormal immune response directed
to self or autologous tissues. Based on the type of immune response (or immune reaction)
involved, autoimmune diseases in mammals can generally be classified into one of two

30  different types: cell-mediated (i.e., T-cell-mediated) or antibody-mediated disorders.
Multiple Sclerosis (MS) is a T-cell mediated autoimmune disease (Trapp et al. New Eng. J.
Med. 338(5):278 (1998)). More than 1,000,000 young adults worldwide between the ages

of thirty and forty have MS. MS is the most common disease of the central nervous system



disease wherein T-cells destroy the self or autologous neural tissue (Allegretta et al. Science: 247: 778
(1990)). MS is currently treated with certain anti-inflammatory and immunosuppressive 10agents, such
agents include: (i) corticosteroids, which have both immunomodulatory and immunosuppressive
effects; (ii) interferon-$; (iii) glatiramer acetate (GA); (iv) azathioprine, a purine analog which depresses
both cell-mediated and humoral immunity; (v) intravenous immune globulin; (vi) methotrexate, which
inhibits dihydrofolate reductase and depresses cell-mediated and humoral immunity; (vii)

cyclophosphamide, an alkylating agent which 15has cytotoxic and inununosuppressive effects; and
(viii) cyclosporiH: ’\M‘ﬁ%ﬁlﬁ%%%mwﬁ%%&w&@ge SaRLSEHYPIEBIHE T cell activation. Despite
treatment with Batbbpaptidhiiimiipatorylatimnamunestipp e ssikerddigs nmoke fhian el ektheupatients

ith MS steadi ' . £ . nalcord. e y o
cortex. ZOMany 3 R e gt S A e eI b T Ao e gy Cerevre

because they have sigiffoahteftstaiovifarrslirbisisairisie (WBI0uehtie avampposes of
cyclophosphamiggisanteadi0alepesia s adise any Aeitingir e et aaiG AysStitise e Uk gD IR,
myocarditis, infertility, and p Igﬁ?ﬁr interstitial fibrosis. Treatment Wié_li] irllr#nunosuppressive agents
can eventually{l%{ﬂg%n' 6%?5?" | U AR HH S RIPRATPH M A O SR Ricrease the
risk of infectionlifeattentsrsinijecibdda fpoglhngel gl oinal sgmmmosaipsessidiichata ammincreased risk of
developing se @15@?939?'799 géggj[ions from treatment, such as malignancies, kidney failure and

t

diabetes. An alternative approac the treatment of MS is the use of intravenous or oral
administration of MBMSdyawdentieienbet il aeitannatidsfonsu e aeSHeEet 30therewith.

Intravenquys adguistationed:MBRuas. fraaeepss:thgagol RABINIKL INMUNLKaminant Sritapes of MEP
suppresses the immune system hy causing clgnal anergy, or T-cell unresponsiveness, which
deactivates T-E&ﬂ?@‘ﬂf&@ﬁ%&%ﬁ\ﬁ BBHDERE 8%‘131'%?5 ﬂﬁa%lwgrp%c&%e (Yo 3EHGPEStiferate in
response to Mi3Rriddaniepilijchiddyecisetoth peiblifierkie dead simosabzareassy; (v] nedvenedsated
cetate (G, BEoe SRHER o AR SR Al Ko BRI 000). om,
in its commerdgliynadiiiebraddumorsldmmeniie Ofibnadmbsyphaatidepanaleyiatios aasnipdued
15  has cytotoxic and immunosuppressive effects; and (viii) cyclosporine, which has potent
immunosuppressive effects by inhibiting T cell activation. Despite treatment with such
anti-inflammatory or immunosuppressive drugs, more than 50% of the patients with MS
steadily deteriorate as a result of focal destruction of the spinal cord, cerebellum, and
cerebral cortex.
20 Many of the drugs currently used to treat MS have limited long-term efficacy, in
part, because they have significant cytotoxic effects. For example, prolonged treatment
with cyclophosphamide can lead to alopecia, nausea, vomiting, hemorrhagic cystitis,
leukopenia, myocarditis, infertility, and puhﬁona.ry interstitial fibrosis. Treatment with
immunosuppressive agents can eventually induce "global" immunosuppression in the
25  treated patient, which greatly increase the risk of infection. Patients subjected to prolonged
global immunosuppression have an increased risk of developing severe medical
complications from treatment, such as malignancies, kidney failure and diabetes.
An alternative approach to the treatment of MS is the use of intravenous or oral
administration of MBP to modulate the T-cell immune response that may be associated
30  therewith. Intravenous administration of MBP or fragments thereof containing
immunodominant epitopes of MBP suppresses the immune system by causing clonal
anergy, or T-cell unresponsiveness, which deactivates T-cells specific for MBP. The end-
result is that MBP-specific T cells no longer proliferate in response to MBP. The inability

of the T-cell to proliferate results in a decrease in T-cell mediated destruction of neural



50f L-alanine, L-glutamic acid, L-lysine and L-tyrosine in a molar ratio of 6.0:1.9:4.7:1.0. It was first
synthesized as an hnmunochemical mimic of MBP. For example, certain monoclonal antibodies to GA
cross-react with MBP (Teitelbaum et al. Proc. Natl. Acad. Sci. USA 88:9258 (1990). Also, GA has
been found to induce T suppressor cells specific for MEP (Lando et al. J. Imrnurtol. 123:2156 (1979)).
Experiments in mice indicate that 10GA also specifically jnhibits MBP-specific T cells that are involved
in the destruction of central nervous system tissue in Exéerimental Allergic Encephalomyelitis (RAE)
(Teitelbaum et al. Proc. Natl. Acad. USA 85:9724 (1995)). Administration of GA may: (i) increase
the percentag@BPNK cells; (i) reduce serum IL-2 receptors; (iii) suppress TNE-04 and (iv) increase
TGF-g and IL-4 (Mel &t ahndbivhiéipteabalerasis (8P &a3( #8997 MS iAdhatighepadigntswith MS have
been relatively successfull € ﬂ 't% a tegaél linistered GA}ti B I Transactions
American Neu%ﬁggfgﬁn %g cla ig1 ,@4 %f@%), t %9?:%%%@?@&%18% gr%%?r?é%%ﬁc??/dé‘ra ects could
be improved. 20Titcnionafilly atrlablddoumsmsiging dftendsd siitetadmizseotidbratamosdfdthe
foregoing3s PeRINGALALOL Akl SRARMENSASIR NG AL ERIASEAIANIBREAS 19 the. eentignts of

these documents is based on the information availabl€ to the applicant and does not constitute any
admission as WrtHESHEbEREES Bk AaBechF it antals déet ffeRRlePsBFMMARY OF THE
INVENTION  mordditopseseitodive tiion prosidesiathods R rteanpasiioneios treatingaeurological
diseases or digar i1 |0 need of spch treafment. Sajd neurological diseases.ar disorders
can be associgfég%%hgg%%zin%%ﬁ} I‘é:sé)ﬁ%% %ag%ggﬂiégr:u%attﬁrg%?ﬁeor %1} g?ﬁsé’éecgﬁsss eﬁfglﬁal (e.g.,
amyloidosis), fie»BRdLsndrotkih Adgregastioh2ApLdtei(197$)).3Bxetding)tantrivicaéuliodederierative

autoimmygnity Pagficuas inssstisindhesmyQidiioring dissases el asAlaheimars gisease

and/or other brain amylogenic diseases including prion-related diseases, Huntington disease,

Parkinson's drSE4EEISHYPEETETFE YithAdREsRgTbRRial Abx sy frscrhaiomyelity ( ) J. Neuropathol.
Exp. Neurol. G2(9r$en28). Pac:ineatmeniioUsaigdapmdaid yesased diseases can include preventing
new amyloid plaque (depasijtion) formation, maintaining current amyl laque Jevels, and/or
decreasing the amouAratng 5&%%?%9%@%&%% qlﬁgr%ars Totsl BFE tgﬁ?y gl ng Sm(’(&% u‘%ﬁ%g A0 that may
not be depositeduinid 3l sepepo) s $iin euspnesd Dy Hetendiin dntotas afityfofeiohi 5 {Akidllet ahd
non-solykle @@glgﬁgﬁ@cmgg@r@f §@§§Iz(1[9§3)§myloid load. Said neurological diseases or disorders can

be associated with a cell-mediatéd autoimmune disease such as Multiple Sclerosis. The treatment of
said autoimmune disSfeREEEHSHEINGE MehereRg e Rkt sroiteriatedevittcells, maintaining

current autoreagdiverdil gataRigeRt @B ARHArHECBAsHGINIR sonsaatialiandsdatdpreactive T cells.
10The present invention ¢lai d utilizes various formulations of a profeosome hased composition,
and/or 5 A OB SRRy 1 & B TER U B ERIGh o) & A B A JOHILE therapeutics fo
treating neuratogriceddliseases or disorders in mammals including A13 plaque related diseases or

disorders, and cell-mediated autoimmune diseases or disorders. 15BRIEF DESCRIPTION OF THE
DRAWIRGS Citation of the above documents is not intended as an admission that any of the

foregoing is pertinent prior art. All statements as to the date or representation as to the
contents of these documents is based on the information available to the applicant and does
not constitute any admission as to the correctness of the dates or contents of these

documents.

25 SUMMARY OF THE INVENTION

The present invention provides methods and compositions for treating neurdlogical
diseases or disorders in mammals in need of such treatment. Said neurological diseases or
disorders can be associated with a systemic or localized deposition of protein or
proteinaceous material (e.g., amyloidosis), deleterious protein aggregation (protein mis-

30  folding) and/or neurodegenerative autoimmunity. Particular interest is in the amyloid
forming diseases such as Alzheimer's disease and/or other brain amylogenic diseases
including prion-related diseases, Huntington disease, Parkinson’s disease and cerebral

amyloid angiopathy (CAA) (Revesz, T. et al. (2003) J. Neuropathol. Exp. Neurol.



Figure 1: Effect of subcutaneous immunization on total Ag levels in the brain. To quantify amyloid
burden, the right hemisphere was extracted in 5.0 M guanidiniumchloride (pH 8) for 3 hours at room
temperature. Dilutions were used to measure levels of A040 and A042 by sandwich enzyme-linked
imrnunosorbent assays (ELISA). 20Figure 2: Effect of nasal immunization on total A$ total levels in the
brain. Total Afl concentration levels of AO40 and A042 from individual mice following nasal treatment
measured by sandwich enzyme-linked inununosorbent a(ésays (ELISA). Figure 3: Activation of
CD11b+ cells lead to clearance of Ai3 fibril in parenterally and nasally treated mice. (A) Staining of Ai3
fibril in hippocHB&PFEgIBh ZBwsamentrind pdgiinekiehdisersst ¢ SeivisgIoersRs A%vith anti
Ag antibody (R338H anediantirés Biitlbn{ Miereghia/mastophage)Magnificatiomuddlieliuias:
subcutaneous immunization. (B) Cg-staining anti.AQ. antibo 1288) and.anti-CD1lb . ..
(microgliaimacS SRS 8 oo ol g N Ao S ehdhes Recar e dizon,
30Figure 4: Irniitheiiztp oy of trediieddutiqnsafaidwinge MOE budetsraiemgddiamunizétitmadnd nasal
glatiramersacetgi MaGHNAHRR0 el FREIRDSAGHRG AHBRASARIDUS JRHOR MO RAIRbion
immunized mice 50 days post immuniZation were labeled uswspgéantl CD1 1 b, CD3, TGF-0 antibodies

(magnification &8st SEFAIRYEFE STaififesanBirk 80l Erflrarsdinad aetrimirastisestosishdtowing nasal
administrationnfiGfi¢ Bker&if08hy\elarfinethhippocampald egirnsr{Bsegivrdd pévenahgvese selected
for quantificatiprllq gft%(%ltivfagg%r%%{%cey S, IlIJsSinnlgi Ig;aFAE sct&_lrréln %BThe L yelff égtro%&%%ctivation was
expressed as a pe?cen?age per mm hlppi)camp’é{f1 region; p= o1 NEY IV eelot: Rvieiaticsh p=0.02 vs.
EAR (MOG). Riglive &cidetingteivolgytiatbraih aséutiactsviollealing 1VIOG subcutaneous 10
immunization and nasal glatiramer acetate vaccination. Serial sections of the cortex from untreated, or
treated niite 50 daysThestdsamimizaimoncizeie dadetdu essragomafikerslaioms witpxottys@hdl 32, TUNEL,

ated ke 50 dayTpeptian abofdiiassing Koty BMI32,
arkers of TG W SREael B A ROt GRS B0h HEiad ahimele.

15Figure 7: BRASQERElf G sidhrrRTiSs RIS pESPapplosica SissatRning s Bupanmdeous

immunization g naga OfalkaMeLaeeiRte A i Seldaleriians-afhsisaiax fismsuntreated, or
treated mice SOlaggésdgost immunization were labeled using marker of plasma staining -fibrinogen.

Labeling for nta Ffibrinogen was observed in EAR animals, but not in GA-1VX-908 treated

animals.;@vagnification x20, sma@ﬁw%w@q@nﬁgbﬁwgﬂeuropathology in olfactory

sections following MOG subcutaneous immunization and nasal glatiramer acetate vaccination. Serial
sections of the cortex from untreated, or treated mice 50 days post immunication were labeled using

markers of fibril amyfS#r¢ s EHRSCRSIEAIasH Epmunizaion prdghl AR KRS fufhe brain.

To quantify amyloid burden, the right hemisphere was extracted in 5.0 M guanidinium-
chloride (pH 8) for 3 hours at room temperature. Dilutions were used to measure levels of

AB40 and AB42 by sandwich enzyme-linked immunosorbent assays (ELISA).

20 Figure 2: Effect of nasal immunization on total Ag total levels in the brain.
Total AB concentration levels of AB40 and AB42 from individual mice following nasal

treatment measured by sandwich enzyme-linked immunosorbent assays (ELISA).

Figure 3: Activation of CD11b+ cells lead to clearance of A fibril in
parenterally and nasally treated mice. (A) Staining of A fibril in hippocampal region
25  with thioflavin-S (Magnificationx10) or co-staining for total AS with anti AS antibody
(R1288) and anti-CD11b (microglia/macrophage) Magnification x40) following
subcutaneous immunization. (B) Co-staining anti Af antibody (R1288) and anti-CD11b .
(microglia/macrophage) (in hippocampal region Magnification x40) following nasal

immunization.

30 Figure 4: Immunohistology of brain sections following MOG subcutaneous

immunization and nasal glatiramer acetate vaccination. Serial sections of the



25 (Magnification x20) Figure 9: Staining for 0:168+ cells in the CNS in untreated, MOG immunized
and GA+IVX-908 treated mice. Arrows identify CD68+cells which infiltrate the CNS in RAE, but remain
localized to choroids plexus in GA+IVX-908 treated mice. No staining was observed in untreated mice.
Sections are taken from the cerebellum (Magnification 30x20). MODES OF PRACTICING THE
INVENTION The term "neurological disease" refers to a gisease or disorder, which involves the
neuronal cells of the nervous system. Specifically included are: prion diseases (e.g, Creutzfeldt-Jakob

disease); pathologies of the developing brain (e.g., congenital defects in 5amino acid metabolism,
such as arginifoRRGIHRYCIERIFA Topa taEraisHh SR A FHEEFRTERRS, HotAG St AN Tonemia,

phenylketonuriabj¢@sisiggia; ami frggie3XEynn eGP balbg & s ghilis iMative 108 mery.
neurofibromatcgsis Huntir.clﬁtop's %?@ase, depression, amyotrophic lateral sclerosis, Multiple Sclerosis);

conditions that ﬁ?ﬁ?en}ﬁggl Uit .g. Alzheimer's disease, Creutzfeldt-Jakob disease, Lewy body

disease, Parkinson's diseasg, 10Pick's disease); and gther pathologies of the brain . in
mishaps, brain injury, %fﬁ%,sein cAshen IS et HLlo B R R ﬁgmfég?té?f‘o?({&%ﬁﬁﬁé infarct
dementia, and X8 di¥eistfiacdiopiceats)al regioih@prederrédihsaisesoseiliserdiors of the current

invention are tHQzﬁﬁiﬂE‘ﬁ%ﬁ%ﬁfQJTR%E@&%HSCE@HE%Q : Hﬁﬂaﬂﬁ&r'\#ﬁg%%e%ﬁs?ﬂ&énd those which

typically strike In 15adulthood, such as Alzheimer's disegse. e term "Alzheimer's disease”,
abbreviated h@féirrHSN ey PeTErsad 4 hetisaEgeRETAIve BiReerseprrrsicantrd] PRHolis s stem.

Broadly speaking,wesligsnse-falsintpAwenetggories: late onset, which occurs in old age (typically
above 65 years) and early onset, which develops well before the senile period, e.g., between 35 and

60 years. In 20both tyRas OFINRAHRGA RIS BAHRRIR¥AHI N0 NFORP RS BabiEsuiend to be

more severe and widespread in cases beginning at an earlier age. AD is characterized by the
accumulafion SPEWE R BasH At RS ARSRTR e IO PRTRL PeSHRYRAG BREATES (which may
be further distifigui sheehas densated difts $8)dandpsir daellizedy docadizdsbeledaiiritarkdandles
concentrated in certain vul ions of t rain such as t. 5hippac us and.cortex. AD is a
rogressve daio IR R D B L R R R e

neurofibrillary fibelisgvhichatksys seidisdodiehdingvfen mattesprieurs toxiosy andsroes withAktracellular

amyloid-beta epbh fenRs s ahiBa asteyoyisibiel nimigsoscopic analysis of sections of brain tissue.
Neurofibrillary tangles are intracellular deposits of tau protein (often hyperphosphorylated) consisting

of two 5 Figure 7: Blood brain barrier integrity in hippecampus section following MOG
subcutaneous immunization and nasal glatiramer acetate vaccination. Serial sections
of the cortex from untreated, or treated mice 50 days post immunization were labeled using
marker of plasma staining -fibrinogen. Labeling for markers of fibrinogen was observed in
EAE animals, but not in GA-IVX-908 treated animals. (Magnification x20, small figure
20  magnification x40).

Figure 8: Neuropathology in olfactory sections following MOG subcutaneous
immunization and nasal glatiramer acetate vaccination. Serial sections of the cortex
from untreated, or treated mice 50 days post immunication were labeled using markers of
fibril amyloid: ThS, microglia activation CD11b, BBB integrity, Fibrinogen.

25  (Magnification x20)

Figure 9: Staining for CD68+ cells in the CNS in untreated, MOG immunized
and GA+IVX-908 treated mice. Arrows identify CD68+cells which infiltrate the CNS in
EAE, but remain localized to choroids plexus in GA+IVX-908 treated mice. No staining
was observed in untreated mice. Sections are taken from the cerebellum (Magnification

30 x20).



30filaments twisted about each other in pairs. AD is associated with the abnormal accumulation of Al)
peptide resulting from altered proteolytic processing of amyloid precursor protein (APP). Abnormal
accumulation of Al) has been correlated with a variety of mutations, such as autosomal dominant APP
mutations and mutations in genes encoding proteins referred to as presenilin 1 (PSI) and presenilin 2
(PS2), which subsequently influence the proteolytic activity of 'y (gamma), or 13 (beta) secretase,
causing increased 5Slevels of, for example, A131-42; whefeas, the proteolytic activity of a (alpha)
secretase is presumably associated with the normal processing of APP. Various types of plaques are
found in AD, including, but not Ii%@?@%?ﬁ@ﬁ@é&(}a t itRHbnormal dystrophic neurites.
Also characteristic of the disease is the presence of an inflammatory response in the CNS, including
activated microglia afitrdstmobytes]ogielabstaselieion tf 4 Gaggregatiesrdénlydfishdtivslabptintein (e.g.,

Al and prion protein) assosiatedaith neyralodisal disardars are dhaughttogeayse r contribute to or

otherwise influence the develtgﬁ;pent of Certain neurological disorders (Ingelsson, M."and Hyman B.T.

(2002) Annals e Wre d5Aabelydispasc)nrairelpise b ke i wionras B2k 6o SiateBsiriflataB@sidus protein
aggregatign inghifleAlz heimwisdiseases RiskisdisrasesRakinsoasidisease, prigaidisgase,

Huntington 15and motor neuron disorders. (Shastry, Neurochemistry. Internatia 2002, 43:1-7).
The torm ~am TSI o TS Ly T A AN T RCHGHES fght
chain disease?ﬁhdiﬂ@mdﬁﬂg@tgm hmiml_c{ﬁlgrj Itmyc{ﬁhgie&@ﬁimllﬁpuﬁ@mﬂh diramddajpbmisynuclein in
Parkinson's d@ﬁﬁgﬁ%ﬁ@&%@c@&mtm aregRles; (T rlRnaRIdRl Qu MRS B (2003)

Neuromolecular Medicine 4:1-5). Amyioid 2 de&%esitlon can be found in the brain of AD and Down's
Syndrome patidAisiBsnzdiseasin@rEABi Ha b lbsasadiandodndises Rirlieseehtarisrvous
system. Aynylpigkadenasis) cam beserauniggdsey therabilite 19, binch dyeBpuch-as LRAgRsed,and
thioflavin S, and. foal, fiprils, including a cross 13-pleated sheet confirmatjon, The term "amyloidosis”
refers 0 a lar L RERSGFSUS SFELD PO ESREh AR DA RRPATHEHUBE deposts of
normally solubkedpredsinkyradvidentspy be misfolded proteins, including protein aggregates. In

addition to Alzheimer's disease (AD), early onset Alzheimer's disease, late onset Alzheimer's disease,

and presymptomati ézhe'e ers %L%%QS% ggle({ lgsisé eeguchagac%%%ggagg m l&is% eglsegosits are, for
example, Serum Amy St (éa,g&} amyS|0| 0sIS, heré |ary§8tfclé’lan iC syndrome, multiple myeloma,
prion diseasesftmtdngthéikeaterebiiaay, brobrraMyltpleiicldissasas (Revadrc typticll {2008) 1.

Neuropgthol. B Neutal62(8),882:98) ainay.be treated according to compositions and methods set
forth herein. The most common :

The term "Alzheimer's disease", abbreviated herein as "AD" refers to a
neurodegenerative disease of the central nervous system. Broadly speaking, the disease
falls into two categories: late onset, which occurs in old age (typically above 65 years) and
early onset, which develops well before the senile period, e.g., between 35 and 60 years. In

20  both types of the disease, the pathology is similar, but the abnormalities tend to be more
severe and widespread in cases beginnin;g at an earlier age. AD is characterized by the
accumulation of extracellularly localized brain amyloid (e.g., Af peptide), amyloid plaques
(which may be further distinguished as dense or diffuse) and intracellularly localized
neurofibrillary tangles concentrated in certain vulnerable regions of the brain such as the

25  hippocampus and cortex. AD is a progressive disease resulting in senile dementia.
Amyloid plaques are areas of disorganized neurofibrillary fibers which may be associated
with neutrophils up to 150 mm across with extracellular amyloid-beta (Af}) deposits at the
center, visible by microscopic analysis of sections of brain tissue. Neurofibrillary tangles
are intracellular deposits of tau protein (often hyperphosphorylated) consisting of two

30 filaments twisted about each other in pairs. AD is associated with the abnormal

accumulation of AB3 peptide resulting from altered proteolytic processing of amyloid



10 prion diseases in animals are scrapie of sheep and goats and bovine spongiform encephalopathy
(BSE) of cattle (Wilesinith and Wells(1991) Curt. Top. Microbiol. Immunol. 172:22-38). Four prion
diseases have been identified in humans: (i) kuru, (H) Creutzfeldt-Jakob disease (CD), (Hi)
Gerstmann-Streussler-Sheinker disease (GSS), and 5(iv) fatal familial insomnia (FF1) (Gajdusek, D.C.
(1977) Science 197(4307):943-60 and Medori, R. et al., (1992) N. Engl. J. Med. 326(7):444-9). The
principal constituent of the senile plaques is the AP peptiae. The AP peptide is an internal fragment of

39-43 amino acids of precursor protein APP. Several mutations within the APP protein have been
correlated withRFSBREERREIF &E}we‘ﬁ‘h’é‘?@axs“éé}%“é% afpdBadsgieoreicsd Wihgomriciture

349(6311):704 43 rhduatiets, MicRtaabuidsdBib) &sienae 2R (ORI aRI MatisionYWEgehe erdbad) Nat.

Genet. 1(5)345-7). . _The tem]. "P-amyloi urspr protein” ( as used herein js defined as a
polypeptide thﬁrf;steérhscrgpg ‘gg%s éﬁsée%}i’{h%@agéénﬁ%)rﬁ% i“é’l%@q@ @%mcansél osr?%%ﬂi%’ng arm of
chromosome 2ihfwrdab tieinsitedbdi A@tvithiof i zanbe)ydtitbictaREcistase] Sabyiusiylataskd

single-mergbrage:RANRINGRLRIEIMEXRFESIRCR ANEISUBIRY.of orl's 1 MR FRammalign issues.

APP mutations are thought to influence the development of Alzheimér's disease bélncreased or
altered proteolPHESHREEEEARTBAPBh G A rerHalREsesfp A N APIPRS fidreaesmounts of
the long form abAdlieADA@Cludid el tAC] Hd)eMbltriions plagtieepsi0gienaSyBHeBmRsHAE presenilin

genes, PSI and P52 are thought,indirectly to. affect proteolytic processin o%(P.P to generate
increased amo(%%st%.og %%%u?(#??h ﬁ%o(ggael’%tﬂ%,cf?@gégff Felﬁgéerﬁreeﬁ%‘é%f H}f:lfglg}@ "Yhese
observations indipatecthetbAENEndPading taiyais! lomgdgiagnd stoenydetivEhelesnentiatidiaifeimer's

disease. 1o Tpeleiin AERAAIBENS Aaeer harein ieferplodmamentacl pRR oM fhar

25those which consist solely of AO or AP fragments. That is, APP fragments will include amino acid

sequences of APPIRLHAITOHEE thG38sGMiCRTGIRHIFTRet ArerTiserafirein b devetprpmaring

"beta-amyloid pepiiflacifBysenivadsrythsfsamWoishaepita BRARI0N AnnancdiMad. All of these

terms refer to 3 plagu forquing epude deriyed, from 30fiagments ol amyIaid pisgusRL ROl
include Alzheimer's disease, Pick's disease, Parkinson's disease, prion disease, Huntington

15  and motor neuron disorders. (Shastry, Neurochemistry International, 2002, 43:1-7).

The term “amyloid” refers to the extracellular (e.g., A, prion diseases, and multiple
myeloma light chain disease) or intracellular (e.g., neurofibrillary tangles of tau protein in
AD and alpha-synuclein in Parkinson’s disease) deposition of protein aggregates
(Trojanowski J.Q. and Mathson M.P. (2003) Neuromolecular Medicine 4:1-5). Amyloid
20  deposition can be found in the brain of AD and Down’s Syndrome patients as well as in
arteries, arterioles, capillaries and veins of the central nervous system. Amyloid deposits
can be recognized by the ability to bind dyes such as Congo red and thioflavin S, and form

fibrils, including a cross B-pleated sheet confirmation.

The term “amyloidosis” refers to a large heterogeneous group of disorders
25  characterized by aberrant insoluble deposits of normally soluble proteins, which may be

misfolded proteins, including protein aggregates.

In addition to Alzheimer's disease (AD), early onset Alzheimer's disease, late onset
Alzheimer's disease, and presymptomatic Alzheimer's disease, other diseases characterized
by amyloid deposits are, for example, Serum Amyloid A (SAA) amyloidosis, hereditary
30 Icelandic syndrome, multiple myeloma, prion diseases and the like, or other brain
amylogenic diseases (Revesz, T. et al. (2003) J. Neuropathol. Exp. Neurol. 62(9):885-98),

may be treated according to compositions and methods set forth herein. The most common



11 As used herein, the definition of the terms fibrillar Ag and total Ag are as follows. "Fibrillar* Ag is
A/3 peptide contained in extracellular amyloid deposits which may also be referred to as A/3 plaques
or plagues; in some cases, Ag plaques may be further distinguished as diffuse or dense. "Total"
arnyloid load or total Ag load is the sum of 5soluble and non-soluble (e.qg., fibrillar) Afl peptide, most of
which is presumed to be extracellular. It is appreciated that there is a dynamic relationship between
soluble and non-soluble Ag, where, extracellular non-fibfiflar Ag may represent a source of M which
may become fibrillar. amg/loi.d. As used herein, the term Experimental Allergic Epcephalomyelitis (EAR)
s the 10 primah) hIRG FJAET TR RIS AP S VAR LS TAEGEE AT Bh R Poals by
immunization wittepiEBpathar{B§IHropertle Gdjlasan thoanidyVWeltgidd tydhsfeT op GDdrepMIBPreactive
T-cells (Alvord .18%.83h_gds.4 [ lerqi itis a A | Model for
iy 19585 gﬁﬁ%ﬁ RSH Hl?é&&%kﬁ&%%%e %Bﬁé‘&gbﬁ‘}é il %@4}?&&%%_&

Multiple Sclerosis, A. R. Liss, 4, Malchtarian et al. Nature 3 un et al. J.

Immunol. 129:So3afogbYpkehdivess| (& {Rat (o Geastomunrs reppder Thrieksheiseass (Geognid peptides
corresponging{o)immunadominanimegions chMBapesenied Hy astigeroneesteniag-eelison class LI

Major Histoco tikility Co é {? I Lge A ding to one aspect of the present
invention ther(rap/if‘é%r?rr Sbag’]r&] ﬁ% wg% ré;i)lﬁge 'r%ggacf’éffggﬁ'disease or disorder in a mammal. The
method of this aspect of the 20 present invention may be made effective by administering a
therapeutically effectiV RIS 6P AUSRECA BB IR a6 Boitn i S st Asneed
thereof. A furthernaspettebinaiyesedsinventiandsofpriifssaichb reurdiDgiSaldideasatdhgisorder is a
amyloid plaque:fRiming disease QdIRaIds! g fmeska mnent neurological disgases. o disorders
treated with GA and a prote somehbased composition accorafngl%o one aspec? of the preserit

25inventih is PézHedaiers. disda s ahdNetun 10 Sdlbkb 3 (xt-f MuditibMochahdi@Bellieiameposition of

the GA combineg ¥R oprotsaIamefos ueatrent0ithe.aloremeniioned neurological disease or
disorders, further embodiments include, but are not limited to, using the following therapeutic

compositions for treagpant; & pr %gﬁcg%ggﬁ%p(@ﬁwagv&g%%ﬁ% gemRasitign, GAin a

submicron emulsion c_omﬁgs,mon, or GA in a 30 nanoemulsion composition. The previous
embodiments RAbMeEPHSHACIE EReeriff! b draivac efitheatRmeceuprptalignd dhhuedcap R Stalaizer or
carrier. 12 arfh ygthsihssoasperhad the prasest Apentioniiscabersintihe. trgepment of said

neurologf'?al disease or(%ésor(iier in %mammal compr{'ses adminigterin .Ec‘[l%ther el%tiCﬁ” effective
CQS late sSingle-memorane-spanning proteifn.express 111 a Wl varie CEelIS .
amount 0 GAgaPﬁ(?é’pro oSomie based coompo R WRICH eTieis A ant oar)l/ | 8epend}e][1nt response in

said mammal BAnfurthemehmpdtiment of the present invention consists of a method for treating an
amyloidal disease, which may be Alzheimer's disease. The treatment of amyloidal disease
APP mutations are thought to influence the development of Alzheimer's disease by

increased or altered proteolytic processing of APP to A, particularly processing of APP to
increased amounts of the long form of AB (i.e., AB 1-42 and A 1-43). Mutations in other
20  genes, such as the presenilin genes, PS1 and PS2, are thought indirectly to affect proteolytic
processing of APP to generate increased amounts of long form A (see Hardy, J. (1997)
Trends Neurosci. 20(4):154-9). These observations indicate that AB, and particularly its

long form, is a causative element in Alzheimer's disease.

The term "APP fragments" as used herein refers to fragments of APP other than
25  those which consist solely of AB or Af fragments. That is, APP fragments will include
amino acid sequences of APP in addition to those which form intact AS or a fragment of
AB.

The terms "beta-amyloid peptide" is synonymous with "B-amyloid peptide", "GAP",
"BA", and "AB". All of these terms refer to a plaque forming peptide derived from

30 fragments of amyloid precursor protein.



may be carried out by, for example, preventing an increase in fibrillar amyloid load, preventing an
increase in total amyloid load, maintaining the current fibrillar and/or total amyloid load, or decreasing
the fibrillar and/or total amyloid load in the brain.. As it is 10 known that amyloidal proteins may reside
throughout the body, embodiments of the present invention are not limited to brain amyloid.
Furthennore, although the present invention specifically discusses (3-amyloid, other amyloid classes
such as serum amyloid A (SAA), prion disease, hereditaH/ Icelandic syndrome, Huntington disease,
Parlcinsonism, Down's Syndrome and cerebral amyloid angigpathy are consjdered within the current
invention. 15 Accordifi§ Iff)eﬁ'lléeﬁff}rél?ﬁgﬁ%%‘ﬂ% 6?6‘315&%5 %reé%ﬁ‘@%fm%]rﬁ‘ § B WBnplished by
administering 6RindlidrieAGiowhpetitideapatiic:d ampasitkindaatidoad éefositdywaitdotivg dsodient of GA

and a proteosame hased.corneniien A telegeoms based compastion wifigusa GA composiion

GA in a submicron emulsion, ¢ a nanoemulsion. eviou bodiments would also
include any phéistingrethsdandddesssidieselillitofel axdondaedsiaisip roedfige SIAIRAMER
AICETATEs sﬁﬁﬂ%@%ﬁl@ﬁh&iﬂ?@'(@.@?'ﬁ%@fai‘{lﬁ%ﬂ%%g%,%%@@%Y?iﬁc@é@%ﬂf;@éﬁ_?%i@%&qemgs (MS) is
glatiramer acetate , Or_.copolymer- op- .S, Pat. No, 3,849,550; ication
W0/95/31990f"69£§mf§'c‘8r‘ﬁﬁ? FSFéTf;‘?da%?ﬁhﬁﬁf)& ﬁ%ﬁﬂﬂ?@l ?J&H%%%‘Q%@Y?&Bﬁ? trefd O
polypeptides caapleséf, ofHeralanires!hHghtennibiditid AS lysnemrceht tysosiceof A0 wbial nad of
6.0:1.9:4.7:1.0, | SAr ized as an immunochemical mimic of MBP. For example, certain
monoclonal a%%?;%%agégﬁé?y g}({l:';’oﬁsﬁsd?_'rea(:t with MBP (Teitelbaum et al. Proc. Natl. Acad. Sci. USA
88:9258 (1991)). Alsq, GA has been found.to induce T ressor cells specific.for MB? (Lando et al.
. inmunol, 1292158 o e e A B e R e i
MBP-spdéific Prie#y tmmatenidedifee &/ thédesutsetdn bf el inomweollsneyurats bissue in EAE

(Teitelbaum et aln Froc: NaliAsash H%ﬁa%?@ﬁ%é%«%%@lh@%%@ﬁ\é’nQn%keﬁéfb]fﬁ,%BP- _
100(8):4790-4795 13 (2003)), indicate that GA can be used to treat amyotrophic lateral sclerosis,

where inductidFPeE e hatrie §OIEeEd Lo fmFi e e idRras ippeiat S B eI FRVEIHS the
presence of aeiir Bedi e sl MespinSelemwhic Ry be, enivancsd; iy admiais tied ON0lie A0 A,

according to t t invention y.be pre ) ds.knqwn.jn the 5art. Eor.example, GA
may be propaisd 1y e FOCLs AL UBA D, 2t TR0 b e EAE
N-carboxyan|ptiriciess ehdrasines silimipeptiddsennybpputhingdteimnduecdomifiiotocgbmy iy SHdPare
polymerized g auahient Jempeiathire-mantydror s dioxans ik disiaming A AbiepgieicThe
deblocking of the? -carboxyl group of the glutamic acids is carried out with hydrogen bromide in glacial
acetic acid an@fiwed by the removal 100f the trifluoracetyl groups from the lysine residues by 1M
piperidine. The resulting mixture of polypeptides consists essentially of polymers of alanine, glutamic
acid, lysine, and tyroshserding trnenaesesid Ofthppipseibinveni@n thexdd riguifgs e melpdecially from

Teva |_°ha_rmaﬁ%&ﬂi%ﬁéﬁi@!o%ﬁ?ﬁdib%ﬁ@@br@ﬁomémﬂﬁ RESRAERATRE HREBECPEHIRgsHRISrimstant
mventlo%n any of the forms

present invention may be made effective by administering a therapeutically effective

amount of GA and a proteosome based composition to a subject in need thereof. A further
aspect of the present invention is wherein said neurological disease or disorder is a amyloid
plaque-forming disease or disorder. The most prominent neurological diseases or disorders
treated with GA and a proteosome based composition according to one aspect of the present

25 invention is Alzheimer's disease and Multiple Sclerosis. In addition to a therapeutic
composition of the GA combined with a proteosome for treatment of the aforementioned
neurological disease or disorders, further embodiments include, but are not limited to, using
the following therapeutic compositions for treatment: a prdteosome based composition
without a GA composition, GA in a submicron emulsion composition, or GA in a

30 nanoemulsion composition. The previous embodiments would also include any

pharmaceutically acceptable diluent, excipient, stabilizer or carrier.



15which maintain its therapeutic utility. These include mixtures of peptides having various molecular
weight ranges. GA having a desired molecular weight range can be obtained by methods known in the
att. Such methods include gel filtration high pressure liquid chromatography of GA to remove high
molecular weight species as disclosed in WO 95/31990. In one embodiment, the GA has about 75% of
its polymer species within the 20 molecular weight rangelff about 2 KDa to about 20 KDa. In another
embodiment, GA has an average molecular weight from about 4 KDa to 9 KDa. It is understood that
GA may be subjected to eﬁ%aﬂc or ogher degradation in order to comprise polymer species of a

length different from, dF StABHTEEPREATER RIS LBNGRHTRRAT RS RIEs ARG teSRifown methods.
25GA AND PREIEQOS@MES se or@iotdeminl atedmwiiti protedse mbsifesigriny/ XH808enteadikollin) may be

adminstred dor RRIe SE R £5 ARSI WRER Bl AYlfclion, aysh delvery may

be as one injection (combined simultaneous administration).” Alternatively, delivery o A

composition afffePpREtEbESPRESE A& LHRPBAltion may be delivered separately, 30accomplished by
injection at a plurality of sites which may occur simultaneously or at temporally distinct times and
where oné site is predditdgrompaditheatCiticoprsositioveition coasists pfotewtor de) ttaatinata second

site only a protgosenms bregd, WBQ&%% iz achnipiiared d erndd Ginedt b @i Genigakated that

GA may be administered by injection while at the same or different time a proteosome based
composition iSRS ,“ﬁﬁ?yeﬁ%frﬁ’fﬂ@ﬂlr‘?t@ﬁﬁgﬁmg fhirerirso RS drmaritddpife instant
invention, a Gareampasiiancisde elive st dnpyl dijecith inahthfepa taelyrenproigtsame hasad
composition is devered ntanas allv, .. G penlides olihe nsiantdavention may alsp be prepared to
contain a hydrop%o ic anthor sequeﬁce olety whic would Be expected 1o eAhance non-covalent
associatith wiknqvotdesemeéeidFispeodurtinresideltmovaifadt theboflpr otdvsomrmataofshgpitiont
determinant 19vaceines-designaddas %Hiﬁ%ﬁ%[&ﬁ?eﬁ%}%ﬁ%ﬁ%ﬂﬁﬁmg{ sisRsehAdvRisiation

including, gastro-intestinal administration to induce both systemic and mucosal antibody responses is
discussed in G@?‘ﬁ&‘l‘lﬁ’&%}iﬁ?@,ﬁﬁ?ﬁﬂ%mﬁgﬁﬁﬁmﬁk%?&ﬁﬁﬁﬂfﬁhiésém@%ﬁrﬁﬁ%}irophobic
and hydrophilisri@giisasstiefedirdre lcalppdopsiaiihnier i dtetbwiisqaseiPatonsesisalj @owiil the
proteosomes {9 farm a compl hich, elicits an immunologic 15response in a subject.. Typical
Brmpriphic SO L A Gt ACe By g ARG SRRTER ot pieedocd
lipopolysetchardersintio pegrideesyentinoadamiyleidel diniatasirenimeidpean beoxsieplipheddins, or
proteins or pepfides it JRiinsien YIBRARPIEAPINA AL ANGRS 2 therapeutically effective

amount of GA and a proteosome based composition, a proteosome based composition

without a GA composition, GA in a submicron emulsion, and/or GA in a nanoemulsion.

The previous embodiments would also include any pharmaceutically acceptable diluent,

20  excipient, stabilizer or carrier.

GLATIRAMER ACETATE

An immunochemical analog of MBP that is effective in treating multiple sclerosis

(MS) is glatiramer acetate (GA), or copolymer-1 (Cop-1) (U.S. Pat. No. 3,849,550; PCT
Application W0/95/31990). GA, in its commercially available form, is a mixture of

25  random synthetic polypeptides composed of L-alanine, L-glutamic acid, L-lysine and L-
tyrosine in a molar ratio of 6.0:1.9:4.7:1.0. It was first synthesized as an immunochemical
mimic of MBP. For example, certain monoclonal antibodies to GA cross-react with MBP
(Teitelbaum et al. Proc. Natl. Acad. Sci. USA 88:9258 (1991)). Also, GA has been found to
induce T suppressor cells specific for MBP (Lando et al. J. Immunol. 123:2156 (1979)).

30  Experiments in mice indicate that GA also specifically inhibits MBP-specific T cells that
are involved in the destruction of central nervous system tissue in EAE (Teitelbaum et al.
Proc. Natl. Acad. USA 85:9724 (1995); and Angelov, D.N. et al. PNAS 100(8):4790-4795



EMULSION COMPOSITIONS 20GA can be administered in or formulated with a submicron emulsion
or nanoemulsion as described in US Patent 5,961,970 or 5,716,637, respectively. The composition
comprises an oil-in -water submicron emulsion with about 0.5 to about 50% of an oil, about 0.1 to
about 10% of an emulsifier, about 0.05 to about 5% of a nonionic surfactant, and about 0.00001 to
about 1.0% of GA as an agqueous continuous phase. The 25submicron emulsion has a mean droplet
size in the range of between about 0.03 and about 0.5 p?ﬁ', and preferably 0.05 and 0.2 pm. The
nanoemulsion a@[éroac,h provides vaccine compositions containin% nanoemulsions of particles having

a lipid core, suffddredBsAe e SHo A ISEh RiB R amyRorhe Bigrlrelmsit Whve Sitstfteter in
the range of abdutvilteabiasd 200inmuas B6cetermpinad aniaflvaightbasis] antdpeERdof an

e Sl 1 et Jaldnsle A Bl D OB PRIBRAIRSFBR GR oxnsicaly iereatter
The patrticles are typically suspendéd in an agueous continlious phase and each lipid particle

comprises a lipid core, , 15 wherein the lipid is a solid or liqujd crystal jn bulk at a femperature of about
25C or higher. UsuaIE/} %C%%%{lj%{oo B\Peesﬁltl?a%‘f% 98-4B% %?)P(S%Tﬁ%da %?tg%‘%k]ﬁ%‘?ﬁla]ﬂ\%? , the GA
can be forbnulated Keitlexampbicdsoniy beprepaed biathe gmgisiofiscinsdd ithBrcdlatpNee 38htbEdhesive or

mucoadhesive, maciamPIRCHBoSPRQRRSED MEGHAMSM, diba BMeRR0 Alse.fecludes, for

example, a method for inhibiting or reducing the Ievelfof an amyloid-3 peptide (soluble and/or

non-soluble), frEgAENet dbmRSIATE RREFEERZGIE ATRIFTS (RIBR IR E AR rAva tiftara WG A
formulated witkiaprRieRs Q8 RasEH.E0 THQHHDIKRE & MIRL§OSARR Nasesh GIMRQSHIan WIhaUt GA,

wherein the reduction,or 10iphibition of the tide, fragment or,derivative thereof occurs wjthout the
meration of AN O e B B el
incapablé ®f ekfithegrdvemtitipdyvaspinsetha lysmeghsndtesishidg npdedbeurithbyeshiy, preferably,

the inhibiion o eHeARBhaTRIEL(R:s AQARRYIELEHRAR AGIALOR ALIMIUNE Kl such as

brain localized microglia, or neutrophils and/or macrophages which may Be found 15in the brain or
peripherally, widrBfotihe ftavatishaierisbeiftiZsihdependent of any antibody or antigen-specific
mechanism. It is most preferred that the reduction or inhibition occurs without causing Experimental
Allergic Encephalom$étiissatiomrailabipsamaareiallyfondhsyaRbumgesiicalsnifisaba, Isracl.
GA may be prepared for use according to the instant invention in any of the forms
15  which maintain its therapeutic utility. These include mixtures of peptides having various
molecular weight ranges. GA having a desired molecular weight range can be obtained by
methods known in the art. Such methods include gel filtration high pressure liquid
chromatography of GA to remove high molecular weight species as disclosed in WO
95/31990. In one embodiment, the GA has about 75% of its polymer species within the
20  molecular weight range of about 2 KDa to about 20 KDa. In another embodiment, GA has
an average molecular weight from about 4 KDa to 9 KDa. It is understood that GA may be
subjected to enzymatic or other degradation in order to comprise polymer species of a

length different from, or otherwise modified, from conventional GA according to the known

methods.
25 GA AND PROTEOSOMES

GA formulated with proteosomes (e.g., IVX-908 or Protollin) may be administered
by, for example, injection or intranasally. When delivered by injection, such delivery may
be as one injection (combined simultaneous administration). Alternatively, delivery of a
GA composition and a proteosome based composition may be delivered separately,
30  accomplished by injection at a plurality of sites which may occur simultaneously or at

temporally distinct times and where one site is presented only with a GA composition (i.e.,



The reduction of amyloid load (e.g., Ai3 comprising fibrillar plaques plus non- 20fibrillar Ag that may
not be deposited into plaques) relates to the reduction of amyloid deposition and/or Afl plaque
formation and thereby the treatment of AD and related diseases or amyloidogenic diseases or
disorders. Although the various aspects of the invention should not be limited to any particular theory
or mechanism, it is believed that activated microglia co-lgcalize with amyloid plaques and the
activation of microglial cells is 25dependent upon the pr Sence of amyloid deposition, which deposition
primes the endogenous microglial cells for activation. Thus, activated microglial cells participate in
clearing amyloRf BEYEOREpAARE R H5end SAORIO A RF A O RRIBAT S AP priebiz atrattisiAietns for AD
is found in Scheeknb GRNOR )Nt verdeBiMafda 8D Spositip beoddhddstekéa iy atiettioharhyloid tptaques
appears to be accompa a complex inflanu-patory 30. and neurotoxic.cascade. Therefore, it is
thought that an anfi-in arﬁ?gnea%?f T rglﬁ\egrsl?énrﬁ of treatmen lrlﬁ)g)} 1 elﬁsgﬁr(ﬁ%ilE’éﬁéﬁmapr%ﬁ-inﬂammatory
processes areipfterredlysidtais itnesphedsnsnist drmilstakinvandionl 2-GA topmeFiiRR shd TGF-13 (Th3)
immune respoaseRrekh +ANREBH R4S RIS RHSING ARduAREKREAHR G Andiog dhiak-the instant
formulations comprising proteosome based compositions and GA stimulate a non-antibody mediated
immune respoﬁ%@‘%ﬁ%ﬁl auses the reduction of A13-amyloid containing plaques, as it has previously
been proposed that proteosomes are more often associated with the stimulation 5of a Thl type

immune (cytolcine) ré&perREasebtiaiBH ARt I SR IHR R Bf IR3rat FRREsHB Ay &ivalRbiGId be
appositive to andidistinpletemaidh ZiRMWbedesRapsaNeV@thele ssnadgmenatienabaveraglial

phagocytosis by the Thi-type cytokine INFgamma (75% above untreated), might also.suggest a
feedback mecﬁ}é)rg?gﬁ?ﬁac? 'a%%glérroé‘f‘éﬁl%?e%lrga%lgguo %@ei ﬁﬁgﬁﬁog%?ﬁ"?ﬁ?ﬁ’%}é‘t@i% f%%% Cha, A. et. al.
(2001) GLOA 384¢rBies 1¢6195%d Forr titbemprenidid -gaasperaally fisetficasabismiemttatothmtiadisgriptional

inhibition of th a@&&%ﬁ%&&@a@ﬁﬁﬁ&f&%ﬂ%tﬁ%@m@w Ed%@oﬁi%%%ﬂ%‘s&%}@egﬁs Commun
(1996) 224(1):246-51). PROTEOSOME BASED COMPOSITIONS The subject of US Patents

6,476,201 and5EYELSTHESRAMISS AAKOADBrdbr rsrrisphilic\isfsrniaaptisit (il emisdayi@8mulate

optimal immumngdepRepzendheachoidhe: kR waRE Nhdheppropeiegmpanenta shauld be
appropriately associated and each pe av?ilable to ti%g immune e;gst%lm sq that th%rgggl be efficiently

recognized arr%f%?%%%%& 16%18% s of #hid fﬁ?&%ﬁsetosys i SSURITTECO Illnf‘tllé:gsaarlll procesgﬁ%ﬁ may

include d@takedspomdManmas.c§ﬂsiéMmﬂbﬁlﬁﬁa@ﬂqmﬁh@ﬁ@n@u@m&gplﬁh@nasal epithelia and
subsequent 29&%5!88{%&%&"Hﬂﬁﬂ&fﬂ@éé‘?d!ﬁﬁ)Jdtﬂﬁdﬁgfgsmms?ﬁmpﬁﬂ&%%ﬁﬂéﬁl@&% such

noncovalently complexed vaccines include proteosoine based vaccines which can consist of
Neisserial outBP R OPPAEINOHISA RIStFARS IR PERIPTHaYRtdss HEb indrsy BYdARBRRIS including
peptides, lipopgptsiesidtiapssprembrane or toxoided proteins, polysaccharides or

EMULSION COMPOSITIONS

20 GA can be administered in or formulated with a submicron emulsion or
nanoemulsion as described in US Patent 5,961,970 or 5,716,637, respectively. The
composition comprises an oil-in -water submicron emulsion with about 0.5 to about 50% of
an oil, about 0.1 to about 10% of an emulsifier, about 0.05 to about 5% of a nonionic
surfactant, and about 0.00001 to about 1.0% of GA as an aqueous continuous phase. The

25  submicron emulsion has a mean droplet size in the range of between about 0.03 and about

0.5 pm, and preferably 0.05 and 0.2 pm.

The nanoemulsion approach provides vaccine compositions containing
nanoemulsions of particles having a lipid core, surrounded by at least one phospholipid
bilayer. The particles have a mean diameter in the range of about 10 to about 250 nm, as

30  determined on a weight basis, and the GA is incorporated therein, either intrinsically prior
to the homogenization process or extrinsically thereafter. The particles are typically

suspended in an aqueous continuous phase and each lipid particle comprises a lipid core,



lipopolysaccharides (LPS) (for further review see the following references; US Patent 255,726,292,
Immunogenicity and Efficacy of Oral or Intranasal Shigella flexneri 2a and Shigella sonnei
Proteosome-Lipopolysaccharide Vaccines in Animal Models; Infect. hnmun. 61:2390; Mallett, C. P., T.
L. Hale, R. Kaminski, T. Larsen, N. On, D. Cohen, and G. H. Lowell. (1995)); Intranasal or intragastric
immunization with proteosome-Shigella lipopolysaccharide vaccines protect against lethal pneumonia
in a murine model of 30 shigellosis (Infect. Innnun. 63:2382-2386; Lowell Gil, Kaminski R W, Grate S
et al. (1996)); Intranasal and intramuscular proteosome-staphylococcal enterotoxin B (SEB) toxoid
vaccines immuRoyemics Hid léﬁi%‘&%fb"é!j&ﬁfiﬁé(%%ﬁélﬁﬁf&ﬁ%ﬁﬂ%fﬁt}mﬁfé’é’?mf%%ﬁ 1er.
64:1706-1713;UsmalgHiHE aidoihONRA Protposd v esolt YdrophwdiicvA ithofdterhatiselgr tissahd tiposomes
o mproved Mesamialion ofenide.and ninlp N egaes. e SrperalpNgacines: G C
Woodrow and M. M. Levine, eds. (Marcel Dekker, NY) Chapter 12 (pp. 141-160)); and
Proteosome-lipétidbetiecnicenreadissiareermariefilmunogenicity for malaria CS peptides; (Lowell,
G. H., W. R. Ballou, L. F. Smith, R. A. 5Wirtz, W. D. Zollinger and W. T. Hockmeyer (1988) Science
240:800))5  ProtedRAROBESEMEGHHADERNS as used herein refers to preparations of outer
membrane proteins (OMPs, also known as porins) from Gram-negative bacteria, such as IVeisseria
species (see, e.g., LakelnetationlalExmcMés, &6 72:65814,988pbod/éll éttdbitiSgiened @ 800, 1988;
Lynch et al.. Bigphys o} 47,406, 488k baneh e Geosimign- 0 acdnesiAndcad. Marce
Dekker, Inc., New York, Basil, Hong Kong, pages 193, 1997; U.S. Patent No. 5,726,292; U.S. Patent
No. 4,707,543y AR 6ABPE S SRIN B AN mamsha WiE  (va frsrlpteshiib ganstcasemuastterial or viral

?ntigt)enS- PrOte&ﬁgmﬁﬁaﬁ,@fﬁi&&@%&ﬁi%ﬂéﬁ@&b@ﬁﬂ$Wﬁ@éﬁﬁ@ﬁé}%&@ﬁgﬁe%&U@@)&D@iysaCChafide
LPS) originating.from t acteria used to proquce the OMP porinsNeisseria species). Any
vl A i e e E R e e e

vesicle- I.i l§e formiibodiasi mgdmma@i}dmimmg)mdm dﬁndm.ttwﬂ’ﬁy micéterhiib brd amdape @M P
compositions gt oRg; Ol MG M S5 eluds WL ING AGIINIHRT A5 IPISIRORE preferably,

"Liposaccharide" as used herein refers to native or modified lipopolysaccharide or lipooligosaccharide
(collectively, idoipbibitien % 5duqtion of gewirid @em At BrRtisy e ZDBRIERR s sIilella
flexneri or Plesienwasisingelioid esicRiat)ef feiarphRgativeinaRinies WHIRIg e algenes,
Bacteroides, Bordetella, Brucella, Carnpylobacter, Chlamydia, Citrqbacter, Edwardsjella, Ehrlicha,
s 3 A R e o
Klebsiella, LegitihaliapMotigeetkpedifir gaacbiiaisiN ek es niag sPpstieusd b Rieteds cfon oz denbitipother

Plesiomonas, 25, PARIKRUIRIRAS-RIRYAISlE RSeUAoRIIBR. RIRSH e S manelipBeriata, other

Shigella, Spirillum, Veillonella, Vibrio, or Yersinia species). It should be noted that LPS as used herein
may be non-dépsiiflEg sicaEensrierpipibther embodiments exogenous LPS isolated from the same or

different bacteria from which a proteosome was prepared may be mixed therewith; one such
proteosome The reduction of amyloid load (e.g., AB comprising fibrillar plaques plus non-

20 fibrillar AB that may not be deposited into plaques) relates to the reduction of amyloid
deposition and/or AB plaque formation and thereby the treatment of AD and related diseases
or amyloidogenic diseases or disorders. Although the various aspects of the invention
should not be limited to any particular theory or mechanism, it is believed that activated
microglia co-localize with amyloid plaques and the activation of microglial cells is

25  dependent upon the presence of amyloid deposition, which deposition primes the
endogenous microglial cells for activation. Thus, activated microglial cells participate in
clearing amyloid (e.g., AB plaque) deposits. Additional information on the possible
mechanisms for AD is found in Schenk, D. (2002) Nature 3:824-828. Deposition of A3
and formation of amyloid plaques appears to be accompanied by a complex inflammatory

30  and neurotoxic cascade. Therefore, it is thought that an anti-inflammatory mechanism of
treatment may be beneficial. Such anti-inflammatory processes are often consistent with

expression of anti-inflammatory IL-4/IL-10 (Th2) and TGF-8 (Th3) immune responses.



30based composition is referred to herein as IVX-908 (may also be referred to as Protollin). In other
words, proteosomes of the 1VX-908 type are preparations of OMPs admixed with at least one kind of
liposaccharide to provide an OMP-LPS composition (which can function 18 as an immunostimulatory
composition). Thus, the OMP-LPS (IVX-908) adjuvant can be comprised of two of the basic
components (1) an outer membrane protein preparation of proteosomes prepared from Gram-negative
bacteria, such as Neisseria meningitides, and (2) a prepé\?ation of one or more liposaccharides. It is

also contemplated that components of 5TVX-908 may be or include lipids, %ycolipjds, glycoproteins,
small moleculsPBFIHERHA! 1B AteBESiHe BABEBSHHbER RS Y Hedstaet RarilstiAay include one or

more componeRtspabighpatdersidbpad chuitiginas.an adjuianipessessingibe canagity to stimulate
a host immune@}/r;stem. Itggsg%)rteciatedt}tlhatfu?hnpr{)}g@so e.gom onents mag inclyde an outer
membrane pro em%ﬁﬁf-‘} compaoﬁ%‘ﬁsteffusﬁé% 16?6 it o r%né%oelnt%e?’lené?)gf&f‘ ot ﬁranl nélgs;ative bacteria
as well as a lipopolysdcbbarntepiseSihebpnponemntes faze saoneofic dfeoeiatagranthribg ativalbéoteria. Such

componenis Mgy, FNCHAR Asnfak gg%gﬁm{ ligaads whichstimuiate, A, hosLImMMIRE FEsARRSE by

interacting with certain’receptors ., Toll-like receptors) produced by one or more host cells of a
vaccine recipidFPYRAR S OIEHIRg RPBEtHE A Gy TRé SFATBHE W HSBABS of vaccine
15formulationavdiseinges hapeisntaayn pifciwlit) fiolkdtedeceptResThiLIRs) aaseriatedwith an innate

and/or adaptive imm esponse of a yacci ecipient. There are at least 10, TLRs (see Takeda et.
o A e AT U0 T B s B AR & TOe A AL REF R
subsequently alstivenes qétmimﬂmdt}avé@@#d@mﬁﬁﬂfﬁ\ﬂ@hath‘e elkeb{R001dGILRS HhHSTLR10.
Outer mggbrags. W%%&%Nﬁﬁ%ﬁd%g‘%ﬂ@@é oI REXIRIE QMR iR RRRIRT 8¢ 4R as Por

B), interacts with TLIC, while LPS of most but not all gram negative bacteria interacts with TLR4.
Accordingly, oPRaABIRiA RIS By WAl R Edneb sem i dlichal déischeaBinin ReaF eBmiBute to a
biological affe¢t9gejudes pednatipn of one or both of TLR2 and TLR4. However, in another aspect of

the instant invention, it is equally possible that activation of other TLRs (other than TLR2 and TLR4)

25may serve a similariyreisyosriusiker e ianeethe@iaitative and/or quantitative profile of cytokines
expressed, and which may be associated with a host Thl/Th2 immune response. The qualitative and/or

quantitative qctivatiomgfsgé]gcpgm ?J&ﬂssi,a%ﬂﬁ%é Lalsreode] HE%@H@E&CEO@J ralathe gtllr_nulation
(balanced or imbalanced) of a TM and/or Th2 immune response, with or without concomitant humoral

antibody!respBHEBVAEH iSIRHAYE YARSIARSIRG Hthlare PRUBHPRURF TERSHSdO R FhEY also be used in
vaccine compestiiansmis sesipegddiewipoiuntistiacid be gopmnpasrnisssnayatadated esdhombination, be
used to influeg%glgt% 256 %ﬁ%l?rg{nnt?n%ts?ffstaergggtt{&%%g}%lg%s&oe Giar Ig%ie%rclytg}gzed and processed by
cells of the immune system. Such recognition and processing may include uptake by
membranous cells (M-cells) located within, for example, the nasal epithelia and subsequent
20  delivery to underlying cells of the host immune system. Prime examples of such non-
covalently complexed vaccines include proteosome based vaccines which can consist of
Neisserial outer membrane proteins non-covalently complexed to a wide variety of antigens
including peptides, lipopeptides, transmembrane or toxoided proteins, polysaccharides or
lipopolysaccharides (LPS) (for further review see the following references; US Patent
25 5,726,292, Immunogenicity and Efficacy of Oral or Intranasal Shigella flexneri 2a and
Shigella sonnei Proteosome-Lipopolysaccharide Vaccines in Animal Models; Infect.
Immun. 61:2390; Mallett, C. P., T. L. Hale, R. Kaminski, T. Larsen, N. Orr, D. Cohen, and
G. H. Lowell. (1995)); Intranasal or intragastric immunization with proteosome-Shigella
lipopolysaccharide vaccines protect against lethal pneumonia in a murine model of
30  shigellosis (Infect. Immun. 63:2382-2386; Lowell G H, Kaminski R W, Grate S et al.
(1996)); Intranasal and intramuscular proteosome-staphylococcal enterotoxin B (SEB)

toxoid vaccines: immunogenicity and efficacy against lethal SEB intoxication in mice

(Infec. Immun. 64:1706-1713; Lowell, G. H. (1990)); Proteosomes, Hydrophobic Anchors,



19 treat or protect from amylogenic disease, as set forth herein. Such TLRs and associated ligands
include, but are not limited to, those presented in List 1. List TLR family Ligands (example of possible
source) TLR1 Soluble factors (Neissena meningitides) Tri-acyl lipopeptides (bacteria, mycobacteria)
TLR2 Lipoproteins and lipopeptides Porins (Neisseria) Atypical LPS (Leptospira interrogans) Atypical
LPS (Porphyromonas gingivalis) Peptidoglycan (Gram-pagsitive bacteria) Lipoteichoic acid
(Gram-positive bacteria) HSP70 (host) Glycolipids (Trep]o7nema maltophilum) TLR3 Double-stranded

RNA (e.g., Virafgcyﬁn?gnla%%égoggg _t%?grglt:'il\‘/oevebdalg}gsrgg?ation of Peptide and Protein Vaccines, (in New
Generation Vaccines: G. C. Woodrow and M. M. Levine, eds. (Marcel Dekker, NY)
Chapter 12 (pp. 141-160)); and Proteosome-lipopeptide vaccines: enhancement of
immunogenicity for malaria CS peptides; (Lowell, G. H., W. R. Ballou, L. F. Smith, R. A.
5  Wirtz, W. D. Zollinger and W. T. Hockmeyer (1988) Science 240:800)).

Proteosome based compositions as used herein refers to preparations of outer
membrane proteins (OMPs, also known as porins) from Gram-negative bacteria, such as
Neisseria species (see, e.g., Lowell et al., J. Exp. Med. 167:658, 1988; Lowell et al., Science
?40:800, 1988; Lynch et al., Biophys. J. 45:104, 1984; Lowell, in "New Generation

10 Vaccines" 2nd ed., Marcel Dekker, Inc., New York, Basil, Hong Kong, pages 193, 1997,
U.S. Patent No. 5,726,292; U.S. Patent No. 4,707,543), which are useful as a carrier or an
adjuvant for immunogens, such as bacterial or viral antigens. Proteosomes prepared as
described above also contain an endogenous lipopolysaccharide (LPS) originating from the
bacteria used to produce the OMP porins (e.g., Neisseria species). Any preparation method

15  that results in the outer membrane protein component in vesicular or vesicle-like form,
including multi-molecular membranous structures or molten globular-like OMP

compositions of one or more OMPs, is included within the definition of proteosome.

"Liposaccharide" as used herein refers to native or modified lipopolysaccharide or
lipooligosaccharide (collectively, also referred to as "LPS") derived from Gram-negative
20  bacteria such as Shigella flexneri or Plesiomonas shigelloides, or other Gram-negative
bacteria (including Alcaligenes, Bacteroides, Bordetella, Brucella, Campylobacter,
Chlamydia, Citrobacter, Edwardsiella, Ehrlicha, Enterobacter, Escherichia, Francisella,
Fusobacterium, Gardnerella, Hemophillus, Helicobacter, Klebsiella, Legionella,
Moraxella, Morganella, Neiserria, Pasteurella, Proteus, Providencia, other Plesiomonas,
25  Porphyromonas, Prevotella, Pseudomonas, Rickettsia, Salmonella, Serratia, other Shigella,
Spirillum, Veillonella, Vibrio, or Yersinia species). It should be noted that LPS as used

herein may be non-detoxified or detoxified.

In other embodiments exogenous LPS isolated from the same or different bacteria
from which a proteosome was prepared may be mixed therewith; one such proteosome
30  based composition is referred to herein as IVX-908 (may also be referred to as Protollin).
In other words, proteosomes of the IVX-908 type are preparations of OMPs admixed with at
least one kind of liposaccharide to provide an OMP-LPS composition (which can function



Taxol (plant) HSP60 (host) HSP70 (host) HSP60 (Chlamydia pnemoniae) Fibrinogen (host) T R5
Flagellin (bacteria) 20 TLR6 Di-acyl lipopeptides (mycoplasma) TLR7 imidazoquinoline (synthetic
compounds) Loxoribine (synthetic compounds) Bropirimine (synthetic compounds) TLR8 Ligand yet to
be identified TLR9 CpG DNA (bacteria) TLR10 Ligand yet to be identified Any one or combination of
the identified TLRs (List 1) may be activated by any one or combination of TLR ligand components of a
vaccine formulation contemplated herein. It is farther apb?eciated that stimulation of any one or

multiplicity of TLRs may be . .
as an immunostimulatory composition). Thus, the OMP-LPS (IVX-908) adjuvant can be

comprised of two of the basic components (1) an outer membrane protein preparation of
proteosomes prepared from Gram-negative bacteria, such as Neisseria meningitides, and (2)
a preparation of one or more liposaccharides. It is also contemplated that components of

5 IVX-908 may be or include lipids, glycolipids, glycoproteins, small molecules, or the like.

Proteosome based compositions as disclosed herein may include one or more
components which, at least in part, function as an adjuvant possessing the capacity to
stimulate a host immune system. It is appreciated that such proteosome components may
include an outer membrane protein (OMP) component (fusion protein or fragment thereof)

10 of gram negative bacteria as well as a lipopolysaccharide (LPS) component of a same or
different gram negative bacteria. Such components may function as, for example, ligands
which stimulate a host immune response by interacting with certain receptors (e.g., Toll-like

receptors) produced by one or more host cells of a vaccine recipient.

Without wishing to be bound by theory, one or more components of vaccine

15  formulations disclosed herein may interact with Toll-like receptors (TLRs) associated with
an innate and/or adaptive immune response of a vaccine recipient. There are at least 10
TLRs (see Takeda et. al., Annu Rev Immunology (2003) 21:335-76). One or more ligands
which interact with and subsequently activate certain TLRs have been identified, with the
exception of TLR8 and TLR10. Outer membrane proteins of Neisseria meningitides, for

20  example OMP 2 (also referred to as Por B), interacts with TLR2, while LPS of most but not
all gram negative bacteria interacts with TLR4. Accordingly, one mechanism by which
vaccine formulations described herein may contribute to a biological affect includes
activation of one or both of TLR2 and TLR4. However, in another aspect of the instant
invention, it is equally possible that activation of other TLRs (other than TLR2 and TLR4)

25  may serve a similar function or further enhance the qualitative and/or quantitative profile of

cytokines expressed, and which may be associated with a host Th1/Th2 immune response.

The qualitative and/or quantitative activation of one or more TLRs is expected to
elicit or influence a relative stimulation (balanced or imbalanced) of a Th1l and/or Th2

immune response, with or without concomitant humoral antibody response.

30 Ligands interacting with TLRs other than TLR2 and TLR4 may also be used in
vaccine compositions described herein. Such vaccine components may, alone or in

combination, be used to influence the development of a host immune response sufficient to



5accomplished using any one or a multiplicity of TLR ligands at concentrations suitable with the route
of administration (e.g., intranasal, injection etc.). Therefore, according to the instant invention, it is
understood that a vaccine formulation may include any one or more TLR ligand(s), including
recombinant ligands (fusion proteins or fragments thereof) combined with an antigenic vaccine
component, or 10optionally including CD14 receptor, with or without exogenous addition of a
lipopolysaccharide component. In one aspect of the ihdtant invention only the TLR binding portion
of any one or more TLR ligands may be isolated by, for example, recombinant DNA technologies and
formulated witHt6R\QRABEE EOaS 2 et ee difsare dmiehEhIBFBropr ddiRs srd sstigatest
15AlIzheimer's Riseask & Mita e diseoseeddiserdes pdeiiad Rolpeptide may also be prepared by
one or another synthetic procedures well known to those of skill in the art. Not wishing to be bound by
theory, one such isolated binding domain may be isolated from a portion of Neisseria meningitidis
outer membrar]_ei ofein referred to as Porin B which is suspected of binding to TLR2. Other such
polypeptide ligand binding domains of TLRs 20 may also be used in similar fashion alone or in one or
another comhination. Such ElidRnfiataibn may be used with or without Lligaadsssity of administgring a
Proteosome-GA 21 fonnulation, or may be used subsequent to administratiop of a Proteosome-GA
formulation. In addition, it is appreciated that a variant (e.g., é8ﬁ%5\57§t5ep8ﬁﬁﬁbea*aafgﬁ stitutign) of
such a TLR binding portion of a TLR ligand maybe used to activate a TLR as long as the variant

maintains the ghility-tobind(and-activate) the TR nrtitt a-furth Wm?w ntion,
such a TLR bin ﬁg portion of a TLR ligand may be rg i%trsé%‘ ct%céw%%b ores |mesn?13|{1 rec% binant
DNA technolggies to prepare a polypeptide containing Mi&fYidipepridiideseactrniding portion, or even
multivalent (i.e., hybrid) polypeptides comprising mult %@m%mnains of the same or different TLR
ligands. In cefrtain proteosome based compositions, one or more of the component parts of 10 the
vaccine formulation need not be non-covalently compjexed but rather may be mixed with the
proteosome ¢arbRasition (e.g., IVX-908, Protollin). Protdépsproteissattidipopasidess termed Projuvant
contain only $mall amounts of endogenous LPS (or I'pﬁg}iggzﬂfé@g}% (LOS)) while 1VX-908/protollin
proteosome Ihased compositions contain additional exogenous LPS which may be from the same or
different gram negative 15 'bacterial species as the OMYBSRigdNe hisplosrireleriaganss of LIPS

derived frommore than one gram negative bacteria. IngpambedifrepbAiie Hoakinasareiayide

content by weight as a percentage of the

Peptidoglycan (Gram-positive bacteria)
Lipoteichoic acid (Gram-positive
bacteria)

HSP70 (host)

Glycolipids (Treponema maltophilum)

TLR3 Double-stranded RNA (e.g., viral)
TLR4 LPS (Gram-negative bacteria)
Taxol (plant)
HSP60 (host)
HSP70 (host)

HSPB60 (Chlamydia pnemoniae)
Fibrinogen (host)

TLR5 Flagellin (bacteria)




total proteosome protein can range from about 1% to about 500%, more preferably in a range from
about 20% to about 200%, or in a range from about 30% to about 150% or in a 20 range of about 10%
to about 100%. A preferred embodiment of the instant invention is the immunostimulatory composition

wherein the proteosome based component is prepared from Neisseria meningitides and the final
liposaccharide content is between 50% to 150% of the total proteosome protein by weight. The final
LPS content may represent the combination of endogen%%s LPS (e.g., LOS) plus exogenously added

LPS (or LOS)
prepared with

up to about 5

Jr’n%%enous lipooligosaccharide (LOS)
o of total ONIP. Another embodiment of

the instant invention provides proteosom

JakasHt FRAPSRERGS (RYERARIFRIHBm about 0.5%

es with

endogenous lipgsaceharide-inarange-from-about 12“uhth'3i "e'lﬁzaut 2&50“1%631“.8\'} H"% %ﬁéggﬁgegf‘r&ﬁsgadiment
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Alzheimer's Disease or similar disease or disorder. Such a polypeptide may also be

prepared by one or another synthetic procedures well known to those of skill in the art. Not

wishing to be bound by theory, one such isolated binding domain may be isolated from a

portion of Neisseria meningitidis outer membrane protein referred to as Porin B which is

suspected of binding to TLR2. Other such pol

ypeptide ligand binding domains of TLRs

may also be used in similar fashion alone or in one or another combination. Such a

formulation may be used with or without the n

ecessity of administering a Proteosome-GA



23 Furthermore, a proteosome-Shigella LPS vaccine, in which proteosomes from group B type 2b
meningocoeci are complexed to P. shigelloides LPS using hollow fiber diafiltration technology to
produce a vaccine administered by mucosal respiratory and/or gastrointestinal routes and to induce
antibodies that recognize the somatic 0-antigen LPS of S. 5sonnei, are thereby used to protect against
shigellosis. An exemplary but non-limiting proteosome based composition of the present invention is
proteosome based mucosal adjuvant 1IVX-908 (Protollin)z\}vhich is a non-covalent formulation of
Neisseria meningitides outer membrane %roteins (proteosomes) and exogenously added LPS

prepared from ‘SH OHEXTBAYS n AR EPRpC- FEIREAER the
SHRgeNECR bEOESESR [CpAND ARSI Rt ToevRne-CALforaintee
phraSEs "phyg E@J@mﬁﬁmfaqsapéeéﬁaﬁs@mlﬁra m&p(wgg?ﬁ@&%ﬁl}y anaaepishlewsetitialonydich may be
interchangea se I to a carrier o nt that does nqt cause Si nt jrritation to an
organism and (%I{éc sar‘l}éﬁaglr%%ﬁé’ ?ﬁtéog%{gaglfg‘gj g\% |V|tr§‘@f% 89 grﬁ%%"&ﬁ%?%ﬁﬁslr#?ﬁ%figéhgompound.
15Herein the tearmhemm‘entg thefebdity @rbigé(asdjp@iaa@taddé@tdfasﬁiﬂayﬁumuwrﬂ_np_osition to
further faciitatg adminitration ehamaeive, g ‘39}89{1- &W@%ﬂﬁtﬁﬁwﬁ%@}%d Qhexgipients

include calcium carbonate, calcium phosphate, various sugars and types of starch, cellulose
derivatives, gelpa(trﬁ,tma%@%mm%@ﬁ@w%m&ﬁﬁm@m%m%and
administration ahEijgsdpiay dredeipiddm 2 Bo R iagsien g RinaaBace ¢litabaaigntasspiack Publishing
Co., Easton, Pa., latest edi itor{. bi Suit ble.rout%et of adminé}sé{atiomii for example, include oral,
rectal, transmUCOSAl frafsh A8 8I1. Thes m?ﬁl%l%g ent&ral o Veﬂ% i éﬁlﬁgﬁamuscular,
subcutaneous and intramedullary injections as well as intrathecal, direct intraventricular, intravenous,
intraperitoneal, intrarfASEIAS HRRFEOAE PASRELERIRRODIR IO T OFINE P5IRE CYBRONGHIPRES Sfion for
proteosoides ighntiatiasadhynlodidomaed atdohs wantprisiag]protepkandshbastct compesitioed, or in
submicron emylsi I 1ons: e KHstere enjeral rally, intranasally, or
topically, or, g%%&%%’%ﬁ%%%%@ g%%%%%g%%ih%g%]%ﬁgé%ﬁﬁﬁél%%%é%’é%?%ﬁ%é gﬁbodiments itis
preferable to ZQmnasEHermMEPEr el N g sl amountpefnde asofis ERO ess of

administration gt BbseaHeal iR ATEEH) RyHAL 2/ 504iRsRERHM NiskaliRR Pt INGHEssi iRiexample,
proteosome based,pre@ia,ratigns prepared and administered intranasally but separately from GA which

may be admirfSEFEPH FERSSROHE LaSehish Ay B B iR Homant Ak Winistration

of protedisonréscterial species as the OMP components or may be a mixture of LPS derived from more

than one gram negative bacteria.

In one embodiment, the final liposaccharide content by weight as a percentage of the

total proteosome protc':in can range from about 1% to about 500%, more preferably in a
range from about 20% to about 200%, or in a range from about 30% to about 150% or in a

20  range of about 10% to about 100%. A preferred embodiment of the instant invention is the
immunostimulatory composition wherein the proteosome based component is prepared from
Neisseria meningitides and the final liposaccharide content is between 50% to 150% of the
total proteosome protein by weight. The final LPS content may represent the combination
of endogenous LPS (e.g., LOS) plus exogenously added LPS (or LOS). In another

25 embodiment, proteosome based compositions (e.g., Projuvant) are prepared with
endogenous lipooligosaccharide (LOS) content from Neiserria ranging from about 0.5% up
to about 5% of total OMP. Another embodiment of the instant invention provides
proteosomes with endogenous liposaccharide in a range from about 12% to about 25%, and
in a preferred embodiment between about 15% and about 20% of total OMP. The instant

30 invention also provides a composition containing liposaccharide derived from any Gram-
negative bacterial species, which may be from the same Gram-negative bacterial species

that is the source of proteosomes or from a different bacterial species.



5 Proteosome (Projuvant) or proteosome:LPS (i.e., IVX-908) compositions (in the absence of GA) may
also be administered by injection simultaneously with GA or at a different time. For injection, the active
ingredients of the invention may be formulated in a physiologically acceptable carrier, preferably in
physiologically compatible buffers such as Hank's solution, Ringer's solution, or physiological salt
buffer. For transdermal and possibly transmucosal 10administration, penetrants appropriate to the
barrier to be permeated may be used in the formulation.Buch penetrants are generally known in the
art. For oral administrC%tion the compounds can be formulated readily by combining the active

compounds with pharm ealﬁ'ffgaqﬁ’]g&(gprﬁﬁt@ IR RrsiiRm ARHRANHECHHC &1 RIS ERIPMRs enable the
compounds of dhehiptelitidet¢oridento nmmslate d aiztab fetscitiks paragaesorihoepal ke ihdpttaisogels,
syrups, slurrie [ the liks, i lon.by a patient. P ical
preparations fg? gra ugsr,%a% @ﬁ%@%a%%%?r@r%@% e c;ﬁ}rbiluenutl 56%%?1%% y Sﬁ%gf%%t%%!ﬂ%%h 8%1 mixture,
and processingethengmxtife Gryratiniaistraiey iaaemrgrediemd neludifabed Pk Eregdte obtain tablets or
dragee cokes. Ruitalle eoecipignia A infaRariCHaEp AR SHCh Am BHEIARSRE) GG dasiesen SuCrOSe,
mannitol, or sorbitql; %Ogcellulo e preg rations j#gh as, for example ir%]ai e starch, wheat starch, rice
starch, potato GrcRe OGRS GRTSr AUACARR ety OMRIGEE. Fydithy RSBty R Bellciose,

sodium carboraettybdelticliseranaions physialogibatiy@byépisthie paldpioshith agipotywiiytpyrrolidone
(PVP). If desir IS ' u S-i [yvi rrolidone,
agar, or alginic%gg’?d%@?%?%%}?&?ggﬁ%ﬁ%ﬁ&%ﬁ%ﬁ%ﬁh@%@%@% en@éﬁ%ﬁ%%@%ﬁgr{ the active
ingredients forcaB@!gEvokingliG HHE PrasERlosiraRtRmmIn dy Lrltispivchipistlaamiiakas in the form of, for

example; an agsRsal SHRYRIGESAAINR; oM ssiassiiz et dagh i doratudizer with the use of a
suitable propalantm%g%%gich!orc;sgfluoromethane, tri%hlorofluor methane, %ighloto,—tetraﬂuoroethane or

carbon dioxide!P S pRSRHILE SEIIEEN O o GESGERT AT HYSSH 158 BRIEiREd by 30
providing a vaprettinslefipeptien etghadtamountiGapsidesandchcartnidyes, Made dftgelatintfor example,

foruse in a di?r?a‘?ﬁl%ﬁ% DA% 5 '%gﬁi‘f' f%?arﬁ%%%@ @&%ﬁ%,ﬁﬁ@fég%%cﬁr%g%”&?&ﬁﬁe%ﬁ‘% gy Suitable

powder base such as lactose or starch. e ?reparatlons erein may be foimulated

for parenteral BpnEattofeaephiby Rrueciigethisr ared Afmuets. indestomreriiiiathsns for injection

may be presepisddoriitAasAGa IR bn il 3EPRAY IR TL iBnMBEIHE BRAEOpIaIOREMYIth optionally, an
added preservative. The compositjons may be s%ﬁgensipns, olutions or emulsion}zin oily or 5aqueous

vehicles, and PReRPRSQESI PRSPAERATSH) HNRISALH: JAe8ieyattdint VBB g ShARS dispersing
agents. TRéeplwaind apauiti)al-c annpasitioni$yafothpl gres entative ntidetodfiddSagaiinistered for

prophylactic apdy 92;%‘?E@?g%#ﬁ%%%ﬁdﬁgﬁ%&ﬁ%ﬁ@ tﬁ%'}a% 958%%{8981% 8%%"%%’%:&?;“3 of

amyloid (e.g., Ag) anyw _ ect's ut especially in the brain. In
applications, tretptiigameckdisezsce savpukiibsaranegdine megersadhaterniemansipétty suffering from

the diseage apghipdieRryakl 6AIReOMIBERNAIMAGAE é‘d&@?B@Sﬁi@@ﬁa\é!i|i\h?r@é?>@l§ffi§£ﬁ!‘ﬁd inan

amount sufficient to inhibit or reduce further deposition of Ag into plaque and/or clear already formed
plaque and Joith6 RS ArerRS Shgss contain LPS that induce antibody responses that recognize type-
specific somatic polysaccharide O-antigens of Shigella lipopolysaccharides and thereby

confer homologous protection against shigellosis. The lipopolysaccharides, when
complexed to proteosomes, induce anti-shigella protective immune responses. The

25  proteosome vaccines are prepared and purified from either Shigella sonnei or Plesiomonas
shigelloides for immunity against Shigella sonnei disease, from Shigella flexneri 2a for
immunity to Shigella flexneri 2a disease, and so forth, using LPS derived from homologous
or antigenically cross-reacting organisms to confer homologous immunity against
shigellosis caused by S. flexneri 2a (or 3a etc.), S. boydii, S. sonnei etc. Further, US Patent

30 6,476,201 describes the administration of proteosome-Skigella vaccines that are multivalent
in that two independently made proteosome vaccines using skigella LPS antigen derived
from S. flexneri 2a (for S. flexneri 2a disease) and from P. shigelloides or S. sonnei (for S.
sonnei disease) are administered together thereby inducing antibodies that recognize the two

organisms and thereby conferring protection against the two types of diseases.



of already existing A13 aggregates, and/or stimulate a reduction in Ag that may not be 15contained in
plaques. An amount adequate to accomplish this is defined as a "therapeutically effective dose or
amount." For prophylactic applications, the phaiiaceutical compositions of the present invention are
administered to a mammalian subject susceptible to an amyloid related disease (e.g., Ag related
Alzheimer's disease), but not already suffering from such disease. Such 20 mammalian subjects may
be identified by genetic screening and clinical analysis, &S described in the medical literature (e.q.
Goate (1991) Nature 349:704-706). The pharmaceutical compositions will be able to inhibit, prevent or
reduce amyloid HERRSEINER DIIIEsOeBmMIIE A iRt PR R uhighmsebioniesd FeagiosmBeypieferably
preventing eveputheAniiadsiagesohipr:gaiyloklsalaias dissase s Hoaanwmnidaithaeempound

required 25for such prophylactic treatment, referred to as a prophylactically-effective dosage, may, but
not necessariIy?e%ﬁenﬁgﬁg?gﬁ’f/ot lleces%%aézcé%ec?éﬁg,'"br’fl%%éﬁ gl%\}guf%ors &grsa?ﬁreag?ﬁyﬁ% %%aﬁ’%‘?—:or purposes of
this specificationtestidairevdescord pamyiveg etdibodith éhtd nrem Spitidng sdisatipeQt izt I foididt" are used
interchanggab%n];gzggrmlé}g@y%mqg%@mt% et Sh@@@ag@ls (e.g., cow and other bovine) which are

the object of either prophylactic, 30experimental, or therapeutic treatment. As used herein the term
“treating” includes suRstantially inhibiting;.slowi Leversing the praaression, of a disease,
substantially amelioték%ﬁjg cﬁ%ﬁ symptoms c])\%{gﬁfoé d’lggeasea %FE g%ﬁé’t%%ﬁ%ﬂf%g}lee\ﬁﬁti%ﬁg the
appearance ofiglgiéandyniptersaynsttayisensesahad) srans e iY s gRmedhnhvdnefels a noepending on
the severity anghjarpensivenass of tha.condition to-hestieaietAesing Garhe Qrasitgirgradplurality
of administrations at one or %glur lity of s?iﬁges or@e_livzry 5means, with the course of treatment lasting
from several dSWF&@Egé?Q eIé‘ﬁQﬁe}Eﬂ’i it J98 248 HEA KIS statistically significant diminution of the
disease state is achieved. The amount of a treatment to be administered will, of course, be dependent
on the su]cﬂect being Fr@%{ltﬁ MI{%’ manner of administration, the judgment of

the prescribing physician, etc. Methods for calculating statistical significance are known in the
Hereinafter, the phrases "physiologically acceptable carrier" and "pharmaceutically

acceptable carrier" which may be interchangeably used refer to a carrier or a diluent that
does not cause significant irritation to an organism and does not abrogate the biological

activity and properties of the administered compound.

15 Herein the term "excipient" refers to an inert substance added to a pharmaceutical
composition to further facilitate administration of an active ingredient. Examples, without
limitation, of excipients include calcium carbonate, calcium phosphate, various sugars and

types of starch, cellulose derivatives, gelatin, vegetable oils and polyethylene glycols.

Techniques for formulation and administration of drugs may be found in

20  "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, Pa., latest edition.

Suitable routes of administration may, for example, include oral, rectal,
transmucosal, transnasal, intestinal or parenteral delivery, including intramuscular,
subcutaneous and intramedullary injections as well as intrathecal, direct intraventricular,
intravenous, intraperitoneal, intranasal, or intraocular injections, but the preferred route of

25  administration for proteosomes is intranasally.

GA formulations comprising proteosome based compositions, or in submicron
emulsions or nanoemulsions can be administered parenterally, orally, intranasally, or
topically, or, as indicated herein, in any combination thereof. Although in certain

embodiments it is preferable to administer them parenterally or mucosally.



10relevant art. "Treatment” of MS is intended to include both treatment to prevent or delay the
onset of any manifestation, clinical or subclinical, e.g., histological, symptoms thereof of Multiple
Sclerosis, as well as the therapeutic suppression or alleviation of symptoms after their manifestation
by abating autoimmune attack and preventing or slowing down 15autoimmune tissue destruction.
"Abatement”, "suppression” or "reduction” of autoimmune attack or reaction encompasses partial
reduction or amelioration of one or more symptoms of théattack or reaction. A "substantially"
increased suppressive effect (or abatement or reduction) of the "autoimmune reaction" means a
significant decrease iDwieronuiiigrie radserdmhistodtgicadeat o imidat #ddieatiar sihfaliSuthkost-limiting

examples are g, ki Tolg t A 0t in i lysi SA administered
to treat MS in Za %%@;ﬂg%}%b g%@nﬁrgﬁ%%ﬁlﬁ&% r%%%%}éqir’?ﬁ%%%{nﬁb%%ﬁgg\?? gosasgﬁergiﬁ}{t}ﬁé%!gé\ge of 0.5-50

mg is employe8disivtsvet nirearaig s e deldimiGieThigamanbe atevnisierethbicipineiéPthat the use
of one or moreaadjy¥antsises fost fierein fereaombinatiaRataesesihinaibe Jopraies with a

composition ¢ risin 25 whereby lower or_higher or. frequency of administration of GA
s e R B D 5 LGRS DR cfods SR FEBHBRLUB 6 Ilpecnce o
Establishing th€ &ffeetivésdbsadmirasiereddsnirg Hetisttharmbitineomalamith Gt Asowa bwiffirethérskill in the art
in light of the i Alati [ in.thi ton. FFard n

in IHfQlWatien.g %%’&dﬂxlgiﬁg'%%%% JFUSKADRIE: 89@39 ?&fé\ﬂl\{%@g}gﬁﬁﬁgﬂ gé!yimr‘gg/d )

dosages in particular are optimized by beglnnln? with a 30rela velg

progressively iFRGEAEHRCRIS TPt aPEN FARRIRIY asiaathe squniPls Bidleticurhaadti sehionatment;
for example, (iRmgasing snduictipiefldaemlsinmueRls ke4dnsaaiar Dok dEhamnymetataiScience,
255: 123{0(199 , (il m.easuring rg[duction in clas%lkfsurfa%e markers on circ%latin 'f-cells; (iii) 27
measuring the RSP EELTS B PRRGRYLRIR R RAETRL R SIS SP et AR FEFt3: (iv)
assessing the fuumieti@ndadtiyatioragt mmganeadiyariowraoelibdarthe blood (e.g., by limiting dilution
analysis and ability to proliferate); or, (v) by scoring the disease severity, according to well-known
scoring methods (e.gFobyraheasitisicrtion, therbapofiattanks ddinhbtied iagligriy stebgtingstiEness,
visual acuy, abiliy 19 reduce orisgontinue medication) An.efiectys dosade iy any, dasg hat causes
at least a statistically orclinically significant Attenuation In ORe of these Markers an pre?erably one

that attenuates#tifsasediethy popipeindsatibrnstetionNtd o trimg leied do shbiptstudls. Alsrgsssment of the
disease qgverktx;:ka%mm@,?a@ pishediaceisting dasal-mtQika awnmeiiids.tanending on the

type of disease. Such methods iric ude without limitation: severity and number of attacks over a period

of time: progreUTE- "ERHRAS RS BRIRATIRPRTI R LT FRPredatrding g SUi frsBiRPhanded
Disability Statugtioeald) gritkityeh arghaxtehdilesions jrotbsiapait @k teradlgehnales, dfemagnetic

resonance imaging) andh frefuency ofauloraagtius Loali tHavina now denerally deserped the
invention, the samée will be"more readily understood through referénce to the tollowing €xamples which

are provided byewiyperftifiustr diitsrs saell s sugansinmelvdas todbesdimitirng v imhenpedsarsothitehtion, unless
specifiedzo cellulose preparations such as, for example, maize starch, wheat starch, rice starch, potato
starch, gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carbomethylcellulose; and/or physiologically acceptable polymers such as
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as cross-

linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.

25 For nasal administration, the active ingredients for use according to the present
invention may be conveniently delivered in the form of, for example, an aerosol spray
presentation from a pressurized pack or a nebulizer with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichloro-tetrafluoroethane or carbon
dioxide. In the case of a pressurized aerosol, the dosage unit may be determined by

30  providing a valve to deliver a metered amount. Capsules and cartridges, made of gelatin for
example, for use in a dispenser may be formulated to contain a powder mix of the

compound and a suitable powder base such as lactose or starch.



EXAMPLES Amyloid precursor protein (APP) transgenic mice were immunized with myelin
20oligodendrocyte glycoprotein (MOG) peptide (amino acids 35-55) in complete Freund's adjuvant
(CFA) with subsequent administration (injection) of pertussis toxin (PT) to determine their susceptibility
to Experimental Allergic Encephalomyelitis (EAE) compared to their non-transgenic littermates. As
controls, animals were immunized with bovine serum albumin (BSA) or human fi-arnyloid peptide (Ai3
amino acids 1-40). EAE developed 25to an identical degﬁ%e in APP transgenic animals (Mucke et al.,
Ann NY Acad Sci (777) 82- 88 (1996)) and their non-transgenic litteimates, and no EAE was observed
in animals immunized RFPECABS Srotine BrsEcBMe R FoTm s oh EDPaTAY R RIBIRIsHALR
neuropathologigallyy tutie injastilessrsiaiting fomAkdin Foimalsihial fdeigtoned idhe Byespuastifying the

amount of staifyng;far ACarlin the ippacampus using.iellayin 53,30 92t sducion ythe
MOG-immunized mice Ss foundvs. g:or?tro S p:B.%X&?dand 2 73% reducton con?fjare ?o mice
immunized wittraRVEILE. (310 GBNSERTabky be RigpehsBysqerintifyiner totalteamingdcontent by ELISA,

a 94% reductign,in AR i O Galmimy oizess 2%-A0i M was Aelarmined as samRaigaacontrol groups
(p<0.001) and g\;} 86‘%2), reduction when compared to Ap %?20 immunizegecr‘}]ice@(pzo.OB)ngee Table 1,

Fig1). In Srelerdispstsigingithether the effect was unique to MOG-induced EAE, EAE was
induced with proteolipid protein (PLP) peptide (amino acids 139-151) in CFA. A 76% 5reduction of
staining for AP fibrils WaRIRSTHAHHEP ECTDPR TIPS 76 AL PRASCIE BYSTIH A it 1S NI PthiRiced EAE

(Kp<0-0|2) éSeepT@dggxz%ﬁEzigﬁjm-tﬁergﬁ({@rct@éad@@cﬁ?ﬁe%éa x%’!ar‘iéd'f&ﬁ@@dali/@@@%dmﬂbed by Hsilao,
. et al., Science 2. :99-102 (1996) were, utjlized,.whi re on a BG/SJL background. Similar
roalta wore TOERO R TR BB Te S R B b RSP By R DLy
Acad Scl@??_?t)uaﬁpaﬁt'(claﬁﬁ%aﬁ@rm ﬁndM@@tiEaAE)@miﬂwIer&ﬁdﬁmﬁsEm@mwanMstrate that
fhe osenvallaf0s BeLiEIREGInG aUORN S aeHIPL SARINGNCERAS allmel model of AD

studied, nor the gehetic background of the animal, 50% male/female). No changes

ot ; 0 ] nor the gender (50%
were observe8OTHPsTHRS IRAE AlEIfMs BB AD ATeoRAl @ﬁ%éﬁ@,tﬂw’él?éh\)\?% 584 e in the total

AO (amyrlloid) a@p&iﬁ&hg&“ ]gqmte rRades ahmr@mmyfmms@saﬁm@;miﬁn&%w%mmce -
greatert an 1l ontns ar age In previous studies_of imm ne ap r es for the treatment of the
cipglbiotlvo P s PR S i e

anti-aggitégatimgttinediiopdagmtib dtliesnoantaliepntshoamdmplisialdsrslddiotd as witro by Solomon, B. et

al, Proc Natl Agad, %8&1@%9%&%4&8%7& and.p vivo by Weiner, H. L. et al., Ann 20Neurol 48, 567-79
(2000), and Schenk, D. etal., Nature 400, 173-7 (1999), in reducing

For prophylactic applications, the pharmaceutical compositions of the present

invention are administered to a mammalian subject susceptible to an amyloid related disease
(e.g., AB related Alzheimer’s disease), but not already suffering from such disease. Such

20 mammalian subjects may be identified by genetic screening and clinical analysis, as
described in the medical literature (e.g. Goate (1991) Nature 349:704-706). The
pharmaceutical compositions will be able to inhibit, prevent or reduce amyloid deposition
of, for example, A into plaque at a symptomatically early stage, preferably preventing even
the initial stages of the 8-amyloid related disease. The amount of the compound required

25  for such prophylactic treatment, referred to as a prophylactically-effective dosage, may, but

not necessarily, be generally the same as described above for therapeutic treatment.

For purposes of this specification and the accompanying claims the terms "patient”,
"subject" and "recipient" are used interchangeably. They include humans and other
mammals (e.g., cow and other bovine) which are the object of either prophylactic,

30  experimental, or therapeutic treatment.

As used herein the term "treating" includes substantially inhibiting, slowing or

reversing the progression of a disease, substantially ameliorating clinical symptoms of a



amyloid load, and their activity has been linked to a specific epitope in the N-terminal region of Ap
(Frenkel, D. et al., Neuroimmunol 88, 85-90 (1998), and Frenkel, D. et al., Proc Natl Acad Sci US A 97,
11455-9 (2000)). Antibody levels were measured against All in animals immunized with MOG or PLP
to determine if there was cross reactivity with Ap 95 and Af3 antibody titers as compared to those from
animals immunized with AP. As shown in Tables 1 and 2, anti-AP antibodies in animals immunized
with MOG or PLP were not detected. To definitively est%ﬁlish that antibodies were not playing a role,
16-month-old J20 mice bred to AMT B-cell deficient mice were immunized with MOG 35-55 in CFA
followed by adHiFHSHERIRGIS R RSERERM MR SRATBRRCHOT Slboal SHARESG &L £ ivtieR Socell
deficient APP+taigahadign % treduation in amyloid compared to control as measured by either ThS
staining (p<0.001) or by ELISA for total brain amyloid (p<0.001). These 29 results indicate that the

reduction of dAfi follo\mm@d@goﬁgmue%g@omg@w@m?ms cﬁﬂi{@@@dﬁiﬂ@@ﬂ%@@é&ﬁéﬂ?@@iﬁﬂ@m 5
Previous studies have suggested that actiyated microglia may play an important role in clearing Af) in
Vivo (Sohenk, BBt 4 SRBMR S SDE 7 PR e e e T B S0'S (50657
Mitrasinovic, Orcivane,t\ait_h KewminsoloAginged; E@ﬂ}&ﬁ(ﬁWﬁW@)&tQﬁ&@l@t@ks ExpoNeers! 161,
127-38 (2000} @E@&%&‘b&-étaﬁ%an%%%ﬂ%ﬁﬁ{ ditnifoh 34 ARAR N NS kel fileBba Nt Med 9,448-52

(2003), Akiyama, H. & McGeer, PI. led 10, 117-8; author reply 118-9 (2004)). Activated microglia
(or microglia-|éacraties HisspeRtioRs drainigarehad o ateertisohesksrigdsniArdamvERIGF BFigating from

gutsidde the 3(&1{@@!&5 }&:M@ﬁ&ﬂ#@aﬁfﬂ@%@&ﬁ?ﬁ%@ﬂﬁﬁﬁ%ﬁﬁ@ﬁﬁd@f@ﬁ@%ﬂ% to distinguish
rain derived microglia from.peripher utraphil§ and.macraphages are known jn the art, To
investigate B BHEHIAAOIE Fh e oS R AT EDS L BPAN ot PP Ee

immunized (byefectpad. injection or intranasally) with MOO/CPA were stained with CD11b, a marker of
activated rnicroglia. As shown in Figures 3A and 4 and Table 4 15 immunostaining of the hippocampus

of APP tg MOG-immnizenemiost MSeaiedridet easethdebiteisahastivaieevaicoogiay 3o 34.3

cells/hippoca regi hi O-I Jj ' oid pl (Tab 4), { ly minimal staining
was observe f%gfgrfletar%og g[}r?ﬁl#é% fﬁ]qunggw%&eég %v\l%@%%%%ﬁ\gp (ﬁé%%ﬁégﬁqé ipggcagmxﬁ%éorg%ﬁon) (Table
4). InteimediaMujép SelerostsccHan e Siearatsio Biemession anbtranstiemed syzediomerAB/CFA (106

27 20cells/hinpeis MRS ERDIP B)- Foei eI fAREhIRM fRiEERSliRaivasan were also
observed in ktMT, B-cell deficient mice (ng 001), and animals immunized with PLP (p<0.001) (Fig. 3A,

Table 4)1°  AtCLPHARCHESHE $FErioes @%?%'eﬁ@&é?éf?&é&ﬁﬂ&dﬁﬁ%%ﬂ SRS of
MOG/PLP plust4ck Ar gielttioie enbyngshississisttatiDredichentus siadixin]onas assaciadedswithtamSreduction

of All but was ¢ in%rigle t with unwanted AE.Iﬂthese experiments er&:st%i to%(in IS us d to open the
) t t
blood-brain bgr(r%}éer or de f\}‘g%(/" of CgA%%nu éate%l cl:%cr%eﬁcs)unﬂ? i (S)SPI% r%:ln(.%fﬁeargfg?g, ?rrl order to

evaluate whetp@ictinayeflihstiontmoaBnrsadiieetipeanste sigoifivanihdessaen in ®ARrarRisince MOG, PLP
and GA haVerHﬁﬁ&§91'%‘%%1‘5%@?@9&%&4%1&%&@9&&5&t'&%ﬁ-ﬁﬁ%ﬁtﬁlgfekméﬂ%@éi%e@ﬁﬁﬁﬁ mice with

glatiramer acetate (GA), 30which is a random amino acid copolymer of alanine, lysine, glutamic acid,
and tyro%(?n e ths@t least 1 unit in limb paralysis score.

GA is generally administered to treat MS in a dose of 0.01 mg to 1000 mg/day. In
one embodiment a dosage in the range of 0.5-50 mg is employed. However, according to
one aspect of the instant invention it is anticipated that the use of one or more adjuvants set
forth herein (or combination thereof) may be formulated with a composition comprising GA

25  whereby lower or higher doses or frequency of administration of GA may be permitted and
that it is not necessary that the dose of GA be effective by itself.

Establishing the effective dosage range as well as the optimum amount is well
within the skill in the art in light of the information given in this section. For example,
dosages for mammals, and human dosages in particular are optimized by beginning with a

30 relatively low dose of GA (e.g., ] mg/day ), progressively increasing it (e.g.,
logarithmically) and measuring a biological reaction to the treatment; for example, (i)
measuring induction of regulatory cells (CD4* and/or CD8") (Chen, Y. et al., Science, 255:

1237 (1994)); (ii) measuring reduction in class II surface markers on circulating T-cells; (iif)



is effective in suppression of EAE and is an approved and widely used treatment for 30 relapsing
forms of MS (Teitelbaum, D. et al., J. Neural Transm Suppl 49, 85-91 (1997)) were evaluated.
Although as initially performed, administration of certain antigen/adjuvant mixtures provided herein is
followed by an administration (injection) of pertussis toxin; it is fully 5appreciated that certain other
compositions described herein may be administered withgut administration of pertussis toxin. Indeed,
proteosome based compositions such as 1VX-908 with dr'without GA are administered without the
administration of pertussis toxin. In fact, pertussis toxin was not used at any time for the nasal delivery

of any proteos&??é“ﬁ&géaeé&‘ﬁbﬁ%?ﬁgﬁ}gé%ﬁ%éﬁlﬂ%%ﬁlﬁ ok CelatRp e AfARRTRRIE B oot pad
injection) with 30 pesSaditiy G Auattedimid ecliateiyntbEiaaiier ana RS Mo thedtedded. anbsp. injection

of 150 ng of pertussis toxin. Fifty days immunization, mice were sacrificed. Glatiramer acetate
munizaton LA 8B RH LA AR BT i ShF i Ca i e ot controls
(p<0.01) and a@0%dingdevtidinkodrotarenngoictiodsl(¢ <000 1) Seang dieBber FigtirkFheratwas no

clinical EAE in,agimal i munzed W GAVGEABIS PRIUSSIS AR or 4i25HHRAs GHANALBE).

administered to human subjects, the effect of nasal vaccination with glatiramer acetate in a mouse

model of AD with iV AesasRdt IR ACHRNE A G R satiRHkan eiaisrll gt Hasally

administered gladiiianer iaceiate higaenarkaf indetkarviin ammhgosrbasiivantad proteosesme based

mucosal adjmgi\lnrtalC g(ﬁ-ssgp% pﬁgt&)lliry oy rii%ecé tgga non-covalent formulation of Neisseria
meningitides outer Membrane proteins fprosfegsomé's) and LPS from Shigella flexneri, which has been

used both in humang\(Fesemsent Bf the discasdeevdriminivbDeas 48 Bgorolidtdardondiog (Plagie, M. et al.,
Vaccine g9, 218543 (2004 duas AreRa e i receive dInultiple, URAINERLSBIHRE RRiRigigosome

adjuvant the first week and then were boosted on a weekly basis for the next five weeks after which
neuropatholodit SiHI5ais A8 SFRHFATERO YK RBFHRASTAMT AR FieTeviiasans tatite ¢ iiiNbkio0s+BSA,
IVX-908 alonegwiihAral benddsiexpects dly iobaladsd atialinn Sthiadstarepulateskvitid BtkH08

resulted in an 84% reduction of thioflavinpositive fibrillar arnyloid in the hippocampus (p<0.001 vs.
contrah and 1M AR B ROD) oL FA . ORI S L2015 (P O TP 5 total brain

Ai3 levels, a 78%ereeclingibresllas observed following nasal administration of glatiramer acetate in
rvx-908 (p<0.001 vs. control) and a 45% reduction using 1VX-908 alone (p<0.002) (Table 3, Figure
15 Having now generally described the invention, the same will be more readily

understood through reference to the following examples which are provided by way of

illustration, and are not intended to be limiting of the present invention, unless specified.
EXAMPLES

Amyloid precursor protein (APP) transgenic mice were immunized with myelin

20  oligodendrocyte glycoprbtein (MOG) peptide (amino acids 35-55) in complete Freund's
adjuvant (CFA) with subsequent administration (injection) of pertussis toxin (PT) to
determine their susceptibility to Experimental Allergic Encephalomyelitis (EAE) compared
to their non-transgenic littermates. As controls, animals were immunized with bovine
serum albumin (BSA) or human B-amyloid peptide (AP amino acids 1-40). EAE developed

25  to an identical degree in APP transgenic animals (Mucke et al., Ann NY Acad Sci (777) 82-
88 (1996)) and their non-transgenic littermates, and no EAE was observed in animals
immunized with AB 1-40 or with BSA. However, when the brains were examined
neuropathologically, there was less staining for AP in animals that developed EAE. By
quantifying the amount of staining for AP fibril in the hippocampus using thioflavin S, a

30 92% redﬁction in the MOG-immunized mice was found vs. controls (p=0.001) and a 73%
reduction compared to mice immunized with Af 1-40 (p=0.03) (See Table 1, Fig 1). By
quantifying total brain A content by ELISA, a 94% reduction in AR in MOG-immunized

~



31 2). In addition, activated microglia were detected surrounding the amyloid plaques in treated
animals. Nasal administration of GA alone did not affect AP fibrils though there was a slight reduction
of total AP levels in the brain (p=0.044 vs. control). Nasal administration of BSA+TVX-908 or IVX-908
alone resulted in a 50% reduction of total 5 amyloid load (p=0.02 vs. control) although there was no
effect on fibrillar Ap staining. As opposed to injection with CFA, nasal administration of IVX-908 alone
or as formulations with GA or BSA did not induce EAE in2§ny animal in these experiments. No
microglial activation in APP non-transgenic mice was found in any of the immunization protocols:

parenterally witioEAYPsTdpRiEIaE asseaBRRiticIcortod gsnes PC@RSEd Mg EH reardiisally with

IVX-908 alone ] Bessnigsuls.sNggess ﬁhﬂm@ﬁqﬁ}@t@&@mﬁ@%ﬁ%wﬂqwmﬁdministration
- (0]

(immunization) with GA formulated with IVX-908 or IVX-908 alone may be ofependent on the presence

of amyloid depositiorhyv(g}@@gx&m@%&ﬂg@@h@gﬁg‘gﬁgg%r iferpstivatiensAlReugh there is

no known cross-reactivity between GA and AP and we di observe anti-AP antibodies in either

GA treated or BAEMMRehrE s LBIB R otR iR R FeRitdH niRaAdTBR-00B) db (Bmade’fésulted in

priming ofsAp reaediush biceliaind/RmerstredJacellpicligtaitys reaRaBass ApdL¥ileiRgipraduction
(IL-2, LE-N-7, IL-6) after 7 weeks of weekly treatment with GA+IVX-908 (at which time the experiment

f | (: .
was terminated By SHrAMH S5 R0 P2 Rssnitt A B Tiad Wk RSdFd R B SR g o KB Bd reactive T
cells as measrgh Iy piadife tratiaited by Bisige Ken ulte $6idicefoT 4tz edod-+01231594)68&-€pm; for
GA+IVX-908 = 4516 141 m (b nd counts were, 100-300). Stimulation i .
(o o0a e F e R b B T e i e

Furthermore, weddif Aonfimirebayiecdesoibedby dMudhy eflals AbovebAekg sy in 8BeXe(&8REkes. This
lack of T gell respANSeNRABHECRRSISI WINrRSQUE AR RlEsig Rl ARAMIDRAIRS 3.7 !l help is

required for production of antibodies. Similarly, we did not find rimin]g to AP in EAE animals To

examine the efAPbICHEAVRBAS R TeRtBINGEHEr HrammSriaidel e inehifbisbaariptis, we
investigated themeifisdissyehutdanththencest hel tin giides igiordiile/ fifadtdriNowhafredirED1lb and
fibrinogen and pbtained similar results as thas se 3Q.,in the hippocam Fiqure 8). Following
nasal adminis?r%st?aﬂe(g%réﬁﬂ@%@ngioﬁ%Easr?kirﬁ%r%ﬁéegé ri:tr}?% élrl ec? gt‘(,:at?v%t(;l r%ﬁ:ro%’l?a%%
compared to deiirdid fameylecdand indRbmace gretierdbibin IdrnatlsitteE REcheampased deociated with

leakage {5 theThlong BrainhatieniBBBhaaMeAsgEed by staining for fibrinogen. When we examined
the cerebellum, we did not find increased activation of microglial staining in GA+IVX-908 treated

animals suggesting E%*rébf%ﬁ@ §{§£§§Qf m%p%proaches for the treatment of the mouse model of

AD in which animals were immunized with AP peptide formulated in CFA, anti-

aggregating 8 amyloid antibodies have been shown to have a role both in vitro by Solomon,
B. et al, Proc Natl Acad Sci 94:4109-12 (1997), and in vivo by Weiner, H. L. et al., Ann

20 Neurol 48, 567-79 (2000), and Schenk, D. et al., Nature 400, 173-7 (1999), in reducing
amyloid load, and their activity has been linked to a specific epitope in the N-terminal
region of AP (Frenkel, D. et al., Neuroimmunol 88, 85-90 (1998), and Frenkel, D. et al,,
Proc Natl Acad Sci U S A 97, 11455-9 (2000)). Antibody levels were measured against Ap
in animals immunized with MOG or PLP to determine if there was cross reactivity with Ap

25  and A antibody titers as compared to those from animals immunized with AB. As shown
in Tables 1 and 2, anti-Af antibodies in animals immunized with MOG or PLP were not
detected. To definitively establish that antibodies were not playing a role, 16-month-old J20
mice bred to uMT B-cell deficient mice were immunized with MOG 35-55 in CFA
followed by administration of Pertussis toxin. As shown in Table 1 and Figure 1, uMT B-

30  cell deficient APP+ mice, had a 90% reduction in amyloid compared to control as measured

by either ThS staining (p<0.001) or by ELISA for total brain amyloid (p<0.001). These



5 is restricted to areas with AP deposition. Furthermore, no activation of microglia was observed
anywhere in the brains of non-transgenic littermates following GA+I1VX-908 which further demonstrates
that the increased activation is restricted to areas with AP deposition (see Figure 3b). To better
understand the mechanism of the clearance we observed, we stained for 10CD68 expression, which is
highly expressed on activated macrophages from the periphery as opposed to brain rnicroglia. As
shown in Figure 9, we obtained higher staining for CDGSZPEI) animals with EAE as compared to those
treated with GA+IVX-908. This E)attern of stainin%shows the migration of macrophages from the

choroids plexuS Ty ThaLer i HAbRG ETSHEREnRHOHAY IR YR TR miraldh AR g BSARX. In

GA+IVX-908 tredtoenindaesadis ihebreraed expression of CD68 primarily in the choroids plexus
space. This suggests that the CD1 Ib+ cells responsible for clearance of AP in animals with EAE

migrate to the CNS framithe aediBhRiyeangsse aanesttedovitl neripnakioniciy whereasifie CD1 Ib+
cells in GA+TVX-908 treated animals are primarily_ endogenous microglial cells and are associated
with clearancel%?%ﬁﬁlﬁéﬁflg\walzﬁiféaﬁﬁ’ cﬁr&tf oﬁﬁ?&?é@f&?ﬁ’e} Q&B%oﬁ?%?fﬁaré IGhnSHitetation, we
found thatsthed®, 2 60eF €266), Mjrassioe, . BDEST, aéia thithe\gare De|ROT- 05 @rtiosySVatitheL AE but not
in GA+IVX-908 ar e imals, (gL < regver, activat D11b ollowing
X 008 S g N T i A

shown in Tabl€203hdNFigjlirkA, ot r¥at4rer? of R AP I thierippodadplerewhd-stangly

correlated with jagieaser lumbsr s-phhathactivatgd Aisreghiahrelsi At showse Ry -Gl dik)staining,
(r=-0.7 CD1 Ib vs. AP fibrils), and !FN_)i;VS' Ap fibrils). There was a strong correlation between CD | Ib

cells and EFNERYRAIBE oS auabintPasssp v e Brainvrrestiarinsienpire Sam Qutsidn fsrophage
colony-stitnulatiaig, factgreripbenildy, bICS RR)tioptritaied aathopls g COropatiadste divliighigh<0.02) (Table
4). We observed.a tion in_30.TGE-13.and the. percentage of AP fibril in the hippocampus region
(=091, No < e e P R R e e
GA+IVX-908 fFednvastigitnadls totundial aplievdimigioslE AR ivatibiciosAB deathags.dbatraias @3APP The

following expegiments were BEHA LI Mrenin sravalMIehe: TRRRAN Wik GALRILS IVX-908

induces neuronal cell toxicity or other poteritial negative effects: i) determine the level of GFAP, a

measure of adtBcSTA5IE-FdRmels Ynsaraisdmifie Huron ahewn duhises # kb ard #8'exoression
level of $MI32mamaneskeniter shephipsphenylatsmebip enodizmants Andikopwventaiinereasa with

nevoracel e copsic s TUNEaespt g e sl cssung spomaic el deat 1)
cell stress. with amyloid plaques (Table 4). Only minimal staining was observed in control animals
immunized with BSA/CFA (76 £ 17 cells/hippocampus region) (Table 4). Intermediate
levels of microglia activation were observed in animals immunized with AB/CFA (106 £ 27
20  cells/hippocampus region). Furthermore, increased levels of microglia activation were also
observed in uMT B-cell deficient mice (p<0.001), and animals immunized with PLP
(p<0.001) (Fig. 3A, Table 4).

According to the first series of experiments described just above, administration of
MOGT/PLP plus CFA (followed by administration of pertussis toxin) was associated with a
25  reduction of AB but was coincident with unwanted EAE. In these experiments pertussis
toxin is used to open the blood-brain barrier for delivery of CFA formulated compounds
into the brain. Therefore, in order to evaluate whether the reduction in A was directly
related to the induction in EAE and since MOG, PLP and GA have been studied in relation
to MS related EAE, the effects of immunization of APP mice with glatiramer acetate (GA),
30  which is a random amino acid copolymer of alanine, lysine, glutamic acid, and tyrosine that

is effective in suppression of EAE and is an approved and widely used treatment for



Results from the GFAP assay show that astrocytosis occurred in control untreated animals (area of
activated astrocytes in hippocampus as measured by GFAP-, cells) (Figure 105). Astrocytosis was
reduced in GA+IVX-908 given nasally (3. 1 %; p=0.039 vs. control). In contrast, there was no reduction
in astrocytosis in EAE animals. These results indicate that clearance of All as a consequence of
treatment with GA+1VX-908 is less toxic (associated with |less astrocytosis) than that observed in
animals with EAR even though EAR is also associated with a reduction in AO deposits. 15Results
from experiments measuring S1vI32 (tF?i}gure 6) show that SMI32 positive cells having an abnormal

ovoid morphol BR3P RS SSLBCHARAT Wt HEUFRC D I qtred: NG AR E SRR IEnfnals (RriMals with EAR

show an increasecinviiieatdmber of SMI32 positive cells with an abnormal ovoid morphology
throughout the brain (in association with inflammation) including the cerebellum (although no neuritic
plaques were observatiholig2 s ¢oitiiasheafimali; Atedtastutidh GAthtr WS shalyadeduptiordn the

number of SM|32 itive .cell ith abno§ma1 void marphol associated wijth ritic plaques.
These experin%%\fgd%%}é%g?t %zﬁ%‘%ﬁ@&%ﬁ reasi%r%té% ?gnh%{ggéjs%%gﬁeu S\}gifﬂxtlgkllél yﬂﬁ;{%’measured by
SMI32. Résultepfrsiatedigainmentainobascringpsipoptdiscoblitleatinusiyd a staidsteded WNEIURS assay

(Figure 6) shoyng TR spiNAGNGeRtalraiMakAMbibeRas et TINER Staiingrpthe gortex of

EAE animals No TUNEL staining was observed in GA+1VX-908 treated animals. In addition, assays
measuring iINGEH AR th S s SGQimire TaBeM A RETRFRIGR PLRFEEHS Hiald fishted with
GA+IVX-908. hengeinagent@aastuladsueiuies fameatestddliteeitbeids Ardbss9a8 tisated or EAR

animals. 3OC00I(I)%(1:tiOVS%I%ht ese deacltggpdicate that even though there was clearance of All in animals with
EAR as well a8 In-animals trea]%ed With GA +IVX-908, the latter was not associated with neuronal cell

toxicity (Table 4 and_Fjgure 6). 34 However, although activation of microglia followin
immunization with I\M@O@eé?éh‘éséﬁﬁ&@?é%@é’cfﬁ?ﬁé’?ﬂé%‘?&%@ﬂc‘@l@f1&8 e HBsHsClde munization
did not result imresiiaua) distdeAR depsiksutbyeattivate pitieglien,duttather feaigsikas a :
preferential reduction in the amaunt of total amyloid burden..Such Its may suggest the possibilit
5that there arg) %ﬁo?g?ﬁéﬁ%ﬁg%%@%éﬁéo%% er‘ﬁ%rf aé:%tg%?gté%% %%%%r gﬁéglktjegrnative possibility,
that microglia imayitieatietvedde adHibfeadustige raylpidr iy orthelhippasermisitysaenivated microglia
are capable of {emRIREHRISTYISHI09) A alm%a@eafé@éfwmqwa%z@% prtiginate in

u

sequestration of soluble AP peptide. In consideration of the nation that soluble AO aggregates into
insolubld AP Pddeds, SHer HaannSHRiRAT VR FospRIpRRRE) St G iredent d formation

of AO plaquesgitiaving benefit to a disease bearing subject.

As CFA cannot be administered to human subjects, the effect of nasal vaccination
with glatiramer acetate in a mouse model of AD with adjuvants other than CFA was
investigated; animals were treated with nasally administered glatiramer acetate alone or

20  together with a mucosal adjuvant. A proteosome based mucosal adjuvant IVX-908
(Protollin) comprised of a non-covalent formulation of Neisseria meningitides outer
membrane proteins (proteosomes) and LPS from Shigella flexneri, which has been used
both in humans (Fries, L.F., et al., Infect Immun 69:4545-53 (2001)) and mice (Plante, M. et
al., Vaccine 20, 218-25 (2001)), was prepared. Mice received multiple treatments of the

25  proteosome adjuvant the first week and then were boosted on a weekly basis for the next
five weeks after which neuropathologic analysis was performed. As éontrols, animals were
nasally treated with IVX-908+BSA, IVX-908 alone or GA alone. Unexpectedly, nasal
administration of GA formulated with IVX-908 resulted in an 84% reduction of thioflavin-
positive fibrillar amyloid in %he hippocampus (p<<0.001 vs. control) and reduction of 70%

30 compared to IVX-908 alone (p<0.01) (Table 3). In terms of total brain AS levels, a 73%
reduction was observed following nasal administration of glatiramer acetate in IVX-908
(p<0.001 vs. control) and a 45% reduction using IVX-908 alone (p<0.002) (Table 3, Figure



Table 4 and Figure 3B, demonstrate that the reduction of Af3 fibrils in the hippocampus was correlated
with an increased number both of activated microglial cells (as shown by CD1 Ib+
immunohistochemical staining) and of IFN-y secreting cells. In 15addition, there were increased
numbers of macrophage colony-stimulating factor receptor (M-CSFR) positive microglia. It has been
reported that increased expression of M-CSFR on mou? and human microglia accelerate
phagocytosis of aggregated amyloid both through macr 6hage scavenger receptors and by increasing
microglial expression of FCR gamma receptors (Mitrasingvic, O.M. & MurpggéG.M. Jr., Neurobiol

Aging 24, 807-4%5 {BAB%I B\ BT St dstestnd St oS RAPE f BEALRS AR mice also had
increased stainiegdoaivinglS ARsth edefaiertitnbsenedoafart aarefda A aprifodmeghategemechanism

(Bacskai, B.J. et al., J Neurosci 22, 7873-8 (2002)). In associat ith increases in_ IFN-y, a reduction
0 TOF-11 xS SHEHEE SN0 SRS T v Pt e G RO SEithe bty of soluble
AP to aggregatérititdspliiqnes Badd 1ViE-R0gheThdievg dithatrdbGked B is IBassbeittad fitittrincreased
amyloid deposition (Wyss Coray. T. et el Nalne, 280, 6036 (1997)), T fecrepse.n JOR:13 also
may facilitate amQ/' oid clearance. No significant changes were observed In"[L-10"expression. Microglial
activation miglpbesedtosizttidvvitthiGEidasesdl admibetsatd T ddVS{ WHicHamagr haferpldytona role in
promoting micioglig) REIURUOR FRMBESWESR PN ARk PRINEENQURRRIRO T cells and numbers of

IFN-y 30secreting cells. In order to confirm that the’CD1 Ib+ cells detected in these experiments were

activated macr‘)pha‘i&\eré&e?&%ﬂ&%%%@ﬁ%tﬂﬁ#ﬁ?&@&%s%&ﬁlﬂlﬁ&%@iféﬂég %9‘5%9 X‘f‘é}ﬂea 35

monoclonal antibody recognizing F4/80, a cell surface stfucture that ¢ etected on the surface of

activated mactBHHES ShereMersy Rpsaicad bor Retro g8 1ns ShrnmerphorticheB X 180&88jftes). The

expressiQp of BA/@EUEIE SR DMIBaMAHIR IO O AsRPMagesaRtkRiagtital he Ravlssf these
experiments irz}%icate tha%ai CD1 Ib+ cells detegted in.thes 5exp(?rigents also s'%gri

1 g_ngitive for
F4/80 (not shAWwHCTRETREY IUTRa ARG THSTEHRR SR fAE Q) w2 dRro Bl A g}g ages or
microglia, not Rexitfop hiksnd mayltiitidepetidenCadlthb presiiv thdtondadalipeditvthwAishplaguesvby H&E

staining (Figute gfmg\égcﬁ 9%9118515{?%9&919%?‘”0' not the polymorphonuclear morphology

characteristic of neutrophifs. 10In yet another series of experiments it was shown that microglia cell
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measured T cell proliferative responses and cytokine production (IL-2, IFN-v, IL-6) after 7

weeks of weekly treatment with GA+IVX-908 (at which time the experiment was

terminated) by stimulating splenic T cells with AB(1-40). We found no priming of AP

20  reactive T cells as measured by proliferation: Counts per minute to AP for untreated = 3315

+ 1682 cpm; for GA+IVX-908 = 4516 & 1412 cpm (background counts were 100-300).

Stimulation index (GA+IVX-908/untreated) = 1.37; a minimal stinulation index of greater

than 2.5 is considered positive. Furthermore, we did not find secretion of IL-2, IFN-y, IL-6

above background in these cultures. This lack of T cell response to AP is consistent with

25  our not detecting anti-AP antibodies as T cell help is required for production of antibodies.

Similarly, we did not find priming to AP in EAE animals.

To examine the effect of GA+IVX-908 treatment on other brain sites besides the
hippocampus, we investigated the olfactory bulb and the cerebellum. We stained the
olfactory bulb for AP, CD11b and fibrinogen and obtained similar results as those observed

30  in the hippocampus (Figure 8). Following nasal administration of GA+IVX-908 we found

an increased number of activated microglia as compared to control. The activation also



15has been reported that TGF-0 may either increase or reduce Ai3 fibril formation in APP tg- mouse
Wyss-Coray, T. et al Nature 389, 603-6 (1997); Wyss-Coray et al. Nat Med. 7:612- 8 (2001). In the
experiments reported here, a reduction in TOE- (3 expression was observed in MOO (p<0.001) and
GA+1VX-908 (p<0.001) treated mice compared to control (Table 4); there was a strong correlation in
the reduction TGF- 13 and the percentage of A4lfibrils in 20the hippocampus region (r=0.95). No
significant changes were observed in IL-10- immunoreactive cells (not shown). A decrease in the
level of total brain Af3 was found when IVX-908 alone was given nasally (Table 3) (p=0.02 vs
untreated), butCGeiikediy oudsiEith Gidte PHRrREasogiaie Wik kekagei beRisdbBR 8RB clearance
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and referencegGiigd dhere i uItRGHMOTRs thiSAPREEASY, haboisschinisctinalikf e pypected to

be toxic. 10In experiments discussed above, CD11b+ cells were shown to be activated microglia or
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animals treated with GA+IVX908; indicating that these CD11b+ CD68+ cells are macrophages which
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expressing macrophage, but.these cells remain prir,narilé/ localized to the .
with clearance of AP without evidence of direct foxicity. As further support for this

20  interpretation, we found that there is increased expression of CD68+ cells in the cerebellum
of animals with EAE but not in GA+IVX-908 or untreated animals (not shown). Moreover,
activated CD11b+ cells following GA+IVX-908 treatment were only found in regions

where there was accumulation of amyloid.

As shown in Table 4 and Figure 4, the reduction of AB fibrils in the hippocampus
25  was strongly correlated with increased numbers of both activated microglial cells, as shown
by CD11b staining, (r=-0.7 CD11b vs. AP fibrils), and IFN-y vs. AP fibrils). There was a
strong correlation between CD11b cells and IFN-y cells we observed increased numbers of
microglia immunoreactive for macrophage colony-stimulating factor receptor (M-CSFR) in
treated animals as compared to control (p<0.02) (Table 4). We observed a reduction in
30  TGF-0 and the percentage of AP fibril in the hippocampus region (r=0.91). No significant
changes were observed in IL-10 immunoreactive cells between control and GA+IVX-908

treated animals though animals with EAE had less IL-10 than controls.



subarachnoid space. The results from these experiments suggest that the CD1 Ib+ cells implicated in
die clearance of AO in EAE animals migrate into the CNS from the periphery and are associated with
neuronal toxicity; whereas, the CD1 1 b+ cells detected following 25GA-I1VX-908 treatment are
primarily endogenous microglia cells and are associated with clearance of Afi without evidence of
direct toxicity. To further support this interpretation, we found that there is increased expression of
CD68+ cells in the cerebellum of EAE animals but not in®8A-1VX-908 treated or untreated animals
(data not shown). Mareover, the activated CD1 Ib+ cells following GA-1VX-908 treatment were only
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25activation following Ap immunization or stroke may lead to arance (see Nicc /
NeuropatholdeppislhaeHaivitiAreihnordis eseid afesphnipsynhzatghowiithedmajidig-pesgeiation with

inflammation) including the cerebellum (although no neuritic plaques were observed). In
20  contrast, animals treated with GA+IVX-908 show a reduction in the number of SM132

positive cells (with an abnormal ovoid morphology) associated with neuritic plaques. These
experiments suggest that GA+IVX-908 treatment is not associated with toxicity as
measured by SMI32.

Results from experiments measuring apoptotic cell death using a standard TUNEL
25 aésay (Figure 6) show no TUNEL staining in control animals and increased TUNEL
staining in the cortex of EAE animals. No TUNEL staining was observed in GA+IVX-908
treated animals. In addition, assays measuring iNOS indicate that iNOS is up-regulated in
mice with EAE but not in animals treated with GA+IVX-908. No damage to vascular
structures was detected in either GA-IVX-908 treated or EAE animals.

30 Collectively, these data indicate that even though there was clearance of AS in
animals with EAE as well as in animals treated with GA +IVX-908, the latter was not

associated with neuronal cell toxicity (Table 4 and Figure 6).



peptide: a case report, Nat Med., 9:448-452 (2003); Alciyama, H., and McGeer, P.L., Specificity of
mechanisms for plaque removal after A beta immunotherapy for Alzheimer Disease, Nat Med.,
10:117-118; author reply 118-119 (2004); and Wyss-Coray, T., et al., 30 Prominent neurodegeneration
and increased plaque formation in complement-inhibited Alzheimer's mice., Proc Natl. Acad Sci.,
99:10837-10842 (2002)). In animal studies, WyssCoray and colleagues demonstrated that there is
prominent neurodegeneration and increased 38 plaque fdrmation in the complement-inhibited AD
mouse model, in which microglia were significantly less activated than in wild type AD mice at the
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meningoencephalitis, infiltration of the brain by macrophages, and a reduction of amyloid deposits in
the neocortex. BIERFAPREGREISNIESEer reported a similar reduction of 20senile plagues in a cortical area
affected by incomplete ischernia in a case of AD and suggest that their findings and those reported by
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for M-CSFR, therefore the observed effects are via a non-Fc-mediated mechanism (Bacskai,
B.J. et al., ] Neurosci 22, 7873-8 (2002)). In association with increases in IFN-y, a
reduction in TGF-f expression was observed, suggesting that TGF-( somehow modulates
the ability of soluble A to aggregate into plaques, and it is further believed that TGF-f3 is
25  associated with increased amyloid deposition (Wyss-Coray, T. et al., Nature 389, 603-6
(1997)). The decrease in TGF-f also may facilitate amyloid clearance. No significant
changes were observed in IL-10 expression. Microglial activation might be associated with
increased numbers of T cells, which may have played a role in promoting microglial
activation as there was a correlation between numbers of T cells and numbers of IFN-y

30  secreting cells.

In order to confirm that the CD11b+ cells detected in these experiments were

activated macrophages or microglia and not neutrophils, samples were incubated with a



Table 1. Effect of subcutaneous immunization on total and fibrillar Aft in the brains of J20 APP
transgenic mice. Mice per group EAE score Anti-AP Antibody* Total brain Af3 (nem)) % Area of
thioflavin positive A13 plaques (hippo.ampus) Control** 8 0 0 125.6 + 15.9 2.6 + 0.4 AP MUG MUG

B-deficient GA 81065
35

monoclonal antibody recognizing F4/80, a cell surface structure that can be detected on the
surface of activated macrophages and microglia but not on neutrophils (polymorphonuclear
leukocytes). The expression of F4/80 increases with maturation of macrophages and
microglia. The results of these experiments indicate that all CD11b+ cells detected in these
5  experiments also stained positive for F4/80 (not shown), thereby indicating that these
CD11b+ cells were activated macrophages or microglia, not neutrophils. In addition, the
CD11b+ cells that co-localized with AB plaques by H&E staining (Figure 4) have a
mononuclear morphology and not the polymorphonuclear morphology characteristic of

neutrophils.

10 In yet another series of experiments it was shown that microglia cell activation
following nasal administration of GA + IVX-908 correlated with an increase in the number
of T cells, as determined by CD3 staining. These results suggest a possible role for T cells
in promoting microglia cell activation, as there was a correlation between the number of T
cells and the number of IFN-y secreting cells detected r=0.88 (Table 4). Additionally, it

15  has been reported that TGF-8 may either increase or reduce Af fibril formation in APP tg-
mouse Wyss-Coray, T. et al Nature 389, 603-6 (1997); Wyss-Coray et al. Nat. Med. 7:612-
8 (2001). In the experiments reported here, a reduction in TGF- § expression was observed
in MOG (p<0.001) and GA+IVX-908 (p<0.001) treated mice compared to control (Table
4); there was a strong correlation in the reduction TGF- § and the percentage of A fibrils in

20  the hippocampus region (r=0.95). No significant changes were observed in IL-10-

immunoreactive cells (not shown).

A decrease in the level of total brain AP was found when IVX-908 alone was given

nasally (Table 3) (p=0.02 vs. untreated), but unlike IVX-908 formulated with GA, there was
no effect of IVX-908 alone on clearance of thioflavin positive A fibrils. IVX-908 is a

25  proteosome based adjuvant composed of N. meningitides outer membrane proteins (OMPs)
and exogenously added lipopolysaccharide (LPS). Neisseria meningitidis OMP 2 (porin B)
and LPS/LOS are known to interact with TLRs displayed on the surface of certain cell types
concerning the innate and/or adoptive immune system. It is possible that such interactions
are reqﬁired, at least in part, for the observed activity of IVX-908 and/or GA formulated

30  with IVX-908, as set forth herein. The effect observed with [IVX-908 may be related to
reports that direct injection of LPS into the hippocampus can cause a reduction of non-fibril

A load but not fibril A deposits (DiCarlo, G. et al., Neurobiol Aging 22, 1007-12



025+0827+0400.7500060.8+16a 84+2.1b11.4+2.7b39.1+1280.83+0.3ab0.22+
0.1 0.27 + 0.04 b d * Results are presented as level of OD at titer of 1:500 1gG. ** Control combines
untreated (n=5) and BSA/CFA treated (n=3) animals as there was no difference between these
groups. For total brain AS: untreated=126.7 + 19.5; 10BSA/CFA 123.7 + 33.2. For % area of thioflavin
positive A(3 plaques: untreated: 2.8 + 0.5; BSA/CFA :2.§6+ 0,9. a005 vs. control. bp<0.001 vs. control;

p<0.05 vs. A. p<0.01 vs. control.
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(2001)). However, it must be noted that the route of administration in these experiments,
direct injection into the brain, is dramatically distinct from the nasal route of administration
for delivery of proteosome based formulations described herein. Contrastingly, other
reports indicate that although LPS (inflammation) given intraperitonealy may stimulate the
activation of microglial cells, an increase in total amyloid was also observed, LPS-induced
neuroinflammation increases the intracellular accumulation of amyloid precursor protein
and Af peptide (Sheng et al., Neurobiology of Disease 14:133-145 (2003), and references
cited therein). Furthermore, it is appreciated that direct injection of LPS is expected to be

toxic.

In experiments discussed above, CD11b+ cells were shown to be activated microglia
or macrophages but not neutrophils by the absence of F4/80 signal. However, in order to
determine if these CD11b+ cells could be further distinguished as an activated microglia as
opposed to an activated macrophage, samples were evaluated for the presence of CD68, a
cell marker that is highly expressed on activated macrophages from the periphery but is not
highly expressed on the surface of microglia cells originating from the brain. As shown in
figures 8 and 9, we obtained higher staining for CD68 (macrophage are CD11b+ and
CD68+) in EAE animals compared to samples derived from animals treated with GA+IVX-
908; indicating that these CD11b+ CD68+ cells are macrophages which have migrated into
the brain parenchyma, including the cerebellum and cortex, from the periphery
(subarachnoid space). In contrast, following GA-IVX-908 treatment, there is an increase in
CD68 expressing macrophage, but these cells remain primarily localized to the
subarachnoid space. The results from these experiments suggest that the CD11b+ cells
implicated in the clearance of AG in EAE animals migrate into the CNS from the periphery
and are associated with neuronal toxicity; whereas, the CD11b+ cells detected following
GA-IVX-908 treatment are primarily endogenous microglia cells and are associated with
clearance of AB without evidence of direct toxicity. To further support this interpretation,
we found that there is increased expression of CD68+ cells in the cerebellum of EAE
animals but not in GA-IVX-908 treated or untreated animals (data not shown). Moreover,
the activated CD11b+ cells following GA-IVX-908 treatment were only found in regions

where there was an accumulation of amyloid.

We also found increased levels of AB in the serum of animals administered
GA+IVX-908 as compared to untreated animals, suggesting that GA+IVX-908 leads to
clearance of AB from the brain regions and that this A3 may then be found in the periphery.



15dp<0.01 vs. control; p=0.05 vs. Ai3. 40 Table 2. Effect of PLP immunization on total and fibrillar A43
in the brains of Tg2576 APP transgenic mice. 5*flare presented as level of OD 450 at titer of 1:500
lgG. ap<0.02 vs. control (untreated mice). bp<0.002 vs. control. 10Table 3. Effect of nasal
immunization on a total and fibrillar NS in the brains of J20 ATP transgenic mice. Footnote 15* Results
are presented as level of OD 450 at titer of 1:50 1gG. 4p<0.02 vs. control, p<0.02 vs. GA. bp<0.001 vs.
control and GA, p<0.04 vs. 1VX-908. p<0.001 vs. contro?,’7p<0.002 vs. GA, p<0.002 vs. IVX-908. 20

41 Table 4. Immunotaisto%hemi,stry of hippocampus in immunized animals* Number of cells per
hiptiocampal rgl&xgﬁuer, such a redistribution of A5 was not observed in animals having EAE, which, as

described above, may relate to the source of activated CD11b+ cells. In addition, the
number of CD11b+ CD68+ activated macrophage lining brain capillaries and the choroid
plexus was increased in animals administered GA-IVX-908 compared to untreated animals
5  (Figure 9). These findings are consistent with the elevated levels of AB detected in serum
samples obtained from GA-IVX-908 treated animals, and a concomitant decrease in

amyloid angiopathy in GA-IVX-908 treated animals in association with CD11b+ cells
(Figure 8).

Unexpectedly, it appears the final common pathway of amyloid (e.g., A plaque)

10  clearance may be via activated microglia. In EAE, IFN-y Thl type myelin reactive T cells
are apparently activated in the periphery by immunization with MOG or PLP plus CFA and
these T cells migrate to the brain where they release IFN-y (a Thl cytokine) and activate
microglia. As a consequence, encephalomyelitis and paralysis of animals is caused by the
damage to myelin and underlying axons. Immunization with BSA/CFA in the periphery

15  does not lead to AP clearance, as BSA specific Thl type cells do not accumulate in the
brain. Peripheral immunization with glatiramer acetate in CFA induces GA specific T cells
that accumulate in the brain due to the cross reactivity of GA with MBP. The cells are able
to secrete IFN-y and thus activate microglia, but are unable to cause EAE because of altered

affinity for MBP and the concomitant secretion of anti-inflammatory cytokines.

20 We have demonstrated clearance of AP in association with microglia activation. It
should be pointed out that microglial activation can have both positive and negative effects
(Monsonego, A., and Weiner, H.L., Inmunotherapeutic approaches to Alzheimer's disease,
Science 302:834-838 (2003)). Microglia represent a natural mechanism by which protein
aggregates and debris can be removed from the brain and there are reports that microglial

25  activation following AP immunization or stroke may lead to AP clearance (see Nicoll, J.A.,
et al., Neuropathology of human Alzheimer disease after immunization with amyloid-beta
peptide: a case report, Nat Med., 9:448-452 (2003); Akiyama, H., and McGeer, P.L.,
Specificity of mechanisms for plaque removal after A beta immunotherapy for Alzheimer
Disease, Nat Med., 10:117-118; author reply 118-119 (2004); and Wyss-Coray, T., et al.,

30  Prominent neurodegeneration and increased plaque formation in complement-inhibited
Alzheimer's mice., Proc Natl Acad Sci., 99:10837-10842 (2002)). In animal studies, Wyss-

Coray and colleagues demonstrated that there is prominent neurodegeneration and increased
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plaque formation in the complement-inhibited AD mouse model, in which microglia were
significantly less activated than in wild type AD mice at the same age. This supports the
concept that activated microglia have a beneficial role in decreasing amyloid load without

major neurotoxicity in the AD mouse model.

Nasal administration of IVX-908 alone leads to reduction of amyloid as it is able to
activate microglia, though not as efficiently as IVX-908 compositions formulated with GA
which, in addition, may activate T cells. No microglia activation was observed with GA
given peripherally with CFA or intranasally with IVX-908 in non-transgenic animals. It has
been reported that AP} deposition leads to slight activation of microglia surrounding
AB plaque and it appears that this activation is required in order for microglia to be further
activated by IVX-908 plus GA. It is possible that slight activation of microglia is associated
with the expression of IFN-y or toll-like receptors which prime microglia for further

activation (Sasaki, A. et al., Virchows Arch., 441(4):358-67 (2002)).

These findings have relevance to potential mechanisms for plaque removal observed
in humans following immunization with AB1-42 in a Th1 type adjuvant (QS21), Nicoll,
J.A. et al., Nat Med 9, 448-52 (2003) reported autopsy findings from an AD patient
vaccinated with AB1-42 given parenterally with adjuvant QS21 which resulted in
widespread meningoencephalitis, infiltration of the brain by macrophages, and a reduction
of amyloid deposits in the neocortex. Akiyama and McGeer reported a similar reduction of
senile plaques in a cortical area affected by incomplete ischemia in a case of AD and
suggest that their findings and those reported by Nicoll, et al may be related to phagocytosis
of amyloid by highly reactive microglia in an antibody dependent manner. Furthermore, by
using TUNEL staining (a marker for apoptotic cells) or NeUN immunostaining (a marker
for viability of neurons) no evidence of toxicity was observed in GA plus IVX-908 or IVX-

908 alone immunization compared to untreated mice.

A novel immune therapeutic approach for the treatment of Alzheimer’s disease is
provided herein that is antibody independent and is mediated by activated microglia. By
combining a drug used to treat multiple sclerosis with a nasal adjuvant (IVX-908);
microglia appear to be activated to clear AB-fibril plaques and reduce total amyloid burden
using two compositions (GA and proteosome based adjuvants) that previously have been
used in humans for other indications with no toxicity. Given that studies in animals have

demonstrated that reduction of AB plaque is associated with cognitive improvement, nasal
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vaccination with IVX-908 formulated with GA is an effective therapy for patients with

Alzheimer’s disease.

Table 1. Effect of subcutaneous immunization on total and fibrillar AS in the brains

of J20 APP transgenic mice.
5
Mice  EAEscore Anti-AB Total brain AR % Area of
per Antibody* (ng/ml) thioflavin positive
group AB plaques
(hippocampus)

Control** 8 0 0 125.6+15.9 26+04
AB 8 0 0.75 60.8+16 ° 0.83+03"°
MOG 10 25408 0 8.4+21° 022+0.1"
MOG B-deficient 6  27+04 0 11.4+27° 027 +0.04 °
GA 5 0 -0 39.1+128° 0.26+0.11%

*  Results are presented as level of OD at titer of 1:500 IgG.

**  Control combines untreated (n=5) and BSA/CFA treated (n=3) animals as there

was no difference between these groups. For total brain AS: untreated=126.7 + 19.5;
10 BSA/CFA 123.7 +33.2. For % area of thioflavin positive A@ plaques: untreated: 2.8 +

0.5; BSA/CFA=22+0.9.
ap<0.05 vs. control.

bp<0.001 vs. control; p<0.05 vs. AB.
cp<0.01 vs. control.

15 dp<0.01 vs. control; p=0.05 vs. AB.
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Table 2. Effect of PLP immunization on total and fibrillar Ag in the brains of Tg2576
APP transgenic mice.

Miceper ~ EAEscore Anti-Af Total brain AR % Area of
group Antibody* (ng/ml) thioflavin positive
APB plaques
(hippocampus)
Control 5 0 0 133.1+32.7 2.67+04
PLP 5 17407 0 477+184° 0.68+02"
5 *The results are presented as level of OD 450 at titer of 1:500 IgG.

*p<0.02 vs. control (untreated mice).
b1:><O.002 vs. control.

10 Table 3. Effect of nasal immunization on a total and fibrillar AS in the brains of J20
APP transgenic mice.
Mice EAE Anti-Ap Total brain AR % Area of
per score  Antibody* (ng/ml) thioflavin S
group positive A plaques
(hippocampus)
Control* 8 0 0 125.6 +15.9 2.6+0.4
GA 4 0 0 97.6 +15.5 2.06+0.8
IVX-908 7 0 0 63.5+7.72 1.5+02
GA+IVX-908 8 0 0 38.7+6.8" 0.48 +0.09 ©
Footnote
15  * Results are presented as level of OD 450 at titer of 1:50 IgG.

20

ap<0.02 vs. control, p<<0.02 vs. GA.
P5<0.001 vs. control and GA, p<0.04 vs. IVX-908.

cp<0.001 vs. control, p<0.002 vs. GA, p<0.002 vs. IVX-908.




81+i6i 119 +30iv_ 53+3'92+4w 81 + 10t 7710 - 10 40 + 11 14+ 2 Fe Table 4 footnote: 5* Data
represents quantification of three sections for each treatment and six sections for the control (3
untreated + 3 BSAJCFA treated as table 1). ar=-0.7 CD11b vs. % Area of AP fibril. r = -0.65 CD3 vs.
% Area of AP fibril; r=0.74 CD3 vs. CD1 Ib. r -0.7 M-CSFR vs. % Area of AP fibril; r= 0.92 M-CSFR vs.
CD11b. 10r = - 0.8 LEN- y vs. % Area of A43 fibril; r= 0.%IFN- y vs. CD11b;1=-. 0.85 1PN- y vs. CD3.
er=0.91 TGF-p vs. % Area am fibril; r=-0.77 TGF-p vs. CD11b; r=-0.6 TGF-p vs. CD3. r=0.67 IL-10
vs. % Area of Ai3 flifie Aolamuaghistockaisiy, of Hirm GorrcpimBupzed A1Fl 05 EN-yvs. GA;
p=0.0011 TGF-P ¥s. GA. 15ip<0.05 vs. control.

Number of cells per hippocampal region*

CD11b 2 cp3 P M-CSFR © Ny ¢ TGF-B
Control 76+ 17 53 1114 713 T3+ 12
Subcutaneous '
(CFA/P.T.)
AB 106 + 27 1022 34111 912 41+5
MOG 3494343 142+19% 79+5" 109 +7 % 20+5
MOG B- 462+23% 195412 7746 119 + 18 22+t
deficient E i )
GA 227+61" 61+12" 57+8 85+ 11" 31+7
NASAL
GA 136+ 12 35519 30+ 0 323 77+ 10
IVX-908 406+ 16" 55+9° 81+16° 92+4" 40+ 11
GA+ 451+48% 67+9 ™1 119 +30% 81+ 100 14+2%
IVX-908 8

Table 4 footnote:

5 * Data represents quantification of three sections for each treatment and six sections for the

control (3 untreated + 3 BSA/CFA treated as table 1).

 £=-0.7 CD11b vs. % Area of AP fibril.
D = - 0.65 CD3 vs. % Area of AB fibril; r=0.74 CD3 vs. CD11b.
®r=-0.7 M-CSFR vs. % Area of A fibril; = 0.92 M-CSFR vs. CD11b.
10 dre 0.8 IFN- y vs. % Area of AP fibril; = 0.9 IFN- vy vs. CD11b; r= 0.85 IFN- y vs. CD3.
®r=091 TGF- vs. % Area of AB fibril; r=- 0.77 TGF-p vs. CD11b; r=- 0.6 TGF-B vs.

CD3.
fF0.67 IL-10 vs. % Area of A fibril; r=-0.4 IL-10 vs. CD11b.

gp———O.OOO7 CD11b vs. GA; p<0.05 IFN-y vs. GA; p=0.0011 TGF-g vs. GA.

15 " p<0.05 vs. control.



p<0.02 vs. control. iiip<0.001 vs. control. ivp<0.001 vs. control. 43 MATERIALS AND METHODS
Mice. (86XD2)F1 (average age 14 months) or (B6XSIL)F1 APP+ (WT or AMT) (average 16 months)
APP transgenic micer were housed and used in a pathogen-free facility 5at the Brigham and Woman's
Hospital in accordance with all applicable guidelines. Materials. IVX-908 (Protollin) is a
non-covalent formulation of Netsseria meningitides outer membrane proteins (proteosomes) and LPS
from Shigella flexneri that has been safely tested in hum&ns, and was obtained from ED Biomedical,
Montreal, Canglda. Glatiramer acetate (Copaxone(r)) is a random amino acid copolymer of alanine,
lysine, 10glutanpelatidardriyobsine that is an approved and widely used treatment for relapsing forms
of MS, and wag obtained from the Brigham and Women's Hospital pharmacy. MOG (35-55) and PLP
(139-151) wereBsyhRésizegitahe Center for Neurologic Diseases, Brigham and Women's Hospital.
Induction andjglinical evaluation of EAE in APP+ mice. (B6D2)F1 or 15(B6XSJL)E1 APP+ (WT or
B-cell deficient Bﬁ@t?g]ai‘ﬁ:l %ﬁ&b littermates were immunized in the hind footpads with 100 jig
MOG(35-55), PLP 139-151 or 100 jig )3-amyloid peptide (1-40) in CFA. Immediately thereafter and
again 48 hours later mice received an i.p. injection containing 150 ng of pertussis toxin in 0.2 ml PBS
Animals were monitored for symptoms of RAE beginning? days after immunization and scored as
follows: 0, no 20disease; 1, tail paralysis; 2, hind limb weakness; 3, hind limb paralysis; 4, hind limb
plus forelimb paralysis; and 5, moribund. Nasal vaccination. Glatiramer acetate: 25 jig was given
on days 1, 2, 4 and 5 the first week followed by a weekly boost for six weeks. IVX-908: 1 jig/mouse
was given on days 1 and 5 the first week followed by a weekly boost for six weeks. BSA+IVX-908: 25
25jig of BSA plus 1 ug IVX-908 were given on days 1 and 5 the first week, and 25 jig of BSA alone
was given on days 2 and 4, followed by six weekly boosts of the combination of BSA-FIVX-908.
GA+1VX-908: 25 Kg of GA plus 1 jig 1VX-908 were given on days 1 and 5 the first week, and 25 jig of
GA alone was given on days 2 and 4, followed by six weekly boosts of the combination of
GA+IVX-908. 30Amyloid quantification. To quantify amyloid burden, the right hemisphere was



extracted in 5.0 M guanidinium-chloride (pH 8) for 3 hours at room temperature. Dilutions were used to
measure levels of insoluble (amyloid-associated) A(340 and A042 by sandwich enzyme-linked
immunosorbent assays (ELISA). To measure Ap fibrils, the left hemisphere 44 was fixed in 4% Brain
O/N followed by 4.5% sucrose for 4 hours then 20% Sucrose for O/N at 4C. Brains were frozen in the
presence of OCT paraformaldehyde, cut to 14-pm longitudinal sections used for immunohistological
staining and amyloid fibril quantification. Well-defined hig ocampal regions (Bregna -1.34), were
selected for quantification of the 5amount of amyloid fibril in plaques using thioflavin-S staining.
Images (magnification x20) from these sections were collected from a 3CCD color video camera and
analyzed with appropriate software (NIEL Imaging Research). The amount of amyloid fibril was
expressed as yﬂﬁ%ﬁ'@%ﬁ‘fﬁ@%ﬁﬂ? campal region as measured by the software.
Immunohistology. ThefriaiiBeXWaR pésteragedgdtilizngiine)fol @ERgM@kamp ¥ (Wa eels(OD3; BD

Biosciences:553057 icrogli rophages (CD1 Ib; Serotec:MCA74G), (C-MER; Cymb

Biotech 2108005 QLA S o Rab RS oE [BH e Mg n e By e G
(RD:AB-20-PBY. th\Brighaiord Mitsoutie SIRAIRE 2) svepedangiftvofidirapisliSeibkeuiBrhnyssections were
further subject to HagalpXKINTSRRINRYPREGHRNS Wk SYelualed naalindad/manngr, and controls

included use of isotype-matched 15 mAbs as previously described. For each treatment the
quantification (W& ERAEHBHP RS RTABTRINSHS RYRIrP et mfe sndi ki fopr Afasdicitrehtdame
region, Bregmigas beh, ddtalywatel usdddans Afdstaibeinéd @ desitBaigsaileSsadrad, tognaiean of the

labeled cells f%rla%%ch épgﬂ(te{é Qﬁug(})( gé JggﬁaJd% exarpine f%rcrgegfotméictii lgglenéeit Qemisphere was
fixed in 4% ZO"parag%!Ima%eqhy eBvermight foffowed %/nil.%% SUCFOSE 1or 4 RUrs then 20% sucrose for
overnight@t 4@uBraingoiered fropeidditheids presmmeecd fa@OTi frdy afesdriedelotepd o rowi aps hg-inn

longitudinal S%Ege%m@,%@%@%Mﬂ@@%ﬁ@d@@ﬁgbﬁﬂ@@«Wﬁ@%&fﬁr LAY GEssed for
neuronal stress and blood brain barrier integrity: GFAP (Sigma;09269), SMI32 (Serotéc), TUNEL
(Roche 1 6848223 SIB (2RI 1D N AT BESF AR FisAIS SRIMNTEKeS &8t Astrocytosis is
expressed as Bri@ee atdow gesHshalhippocampal region covered by astrocytes. Staining for

INOS, SMI32 and Fibrinogen w one as previous| crib 9). Staini Terminal
deoxynucleotidy! traglé grag)grﬁgﬁgqgg%‘f%"rﬁ% Pe%wggelﬁln%ﬂgf)aﬁa@i%éﬁ out according to
manufadttirerBERsdherl @Rﬁ@f@p@ﬁﬁ@ﬂ%ﬁﬂﬁ&@ét@m@ﬁﬂmiv@mlifuitod@h'ecriify the 30
morphology of el ipkakihal A1A0ING WePRTSKTId PANPSIANSERHIY R aREAGRS BRI nImal and

four animals per group in a blinded fashion using Imaging Research software from the NM in an

unbiased sterdoféd izt Epproterdigelinrisderod paromt heyssitarynisetsredad sy Breg, ma lateral
1.44 mm) is sRpMBFdEktEB g 450 ng of pertussis toxin in 0.2 ml PBS. Animals were monitored for

symptoms of EAE beginning 7 days after immunization and scored as follows: 0, no
20  disease; 1, tail paralysis; 2, hind limb weakness; 3, hind limb paralysis; 4, hind limb plus
forelimb paralysis; and 5, moribund.

Nasal vaccination. Glatiramer acetate: 25 pg was given on days 1, 2, 4 and 5 the

first week followed by a weekly boost for six weeks. IVX-908: 1 pg/mouse was given on
days 1 and 5 the first week followed by a weekly boost for six weeks. BSA+IVX-908: 25

25  pgof BSA plus 1 ug IVX-908 were given on days 1 and 5 the first week, and 25 pg of
BSA alone was given on days 2 and 4, followed by six weekly boosts of the combination of
BSA+IVX-908. GA+IVX-908: 25 ng of GA plus 1 png IVX-908 were given on days 1 and
5 the first week, and 25 pg of GA alone was given on days 2 and 4, followed by six weekly
boosts of the combination of GA+IVX-908.

30 Amyloid quantification. To quantify amyloid burden, the right hemisphere was
extracted in 5.0 M guanidinium-chloride (pH 8) for 3 hours at room temperature. Dilutions
were used to measure levels of insoluble (amyloid-associated) AB40 and AB42 by sandwich

enzyme-linked immunosorbent assays (ELISA). To measure Ap fibrils, the left hemisphere



Data analysis. All continuous and ordinal data are expressed as mean + sem. Data comparisons were
carried out using Student's t-test when two groups were compared, or one-AINOVA analysis when
three or more groups were analyzed.. Values of p less than 0.05 were considered statistically
significant; r values were calculated using an Excel 5statistical program All references cited herein,
including patents, patent applications, and publications, are hereby incorporated by reference in their
entireties, whether previously specifically incorporated o fot. Having now fully described this
invention, it will be appreciated by those skilled in 10 the art that the same can be performed within a

wide range of s@ailiadrin g BrieadrsY coteurtitAde awdasefitidmsuyiten i We Saetpss from the spirit
and scope of tbﬁl‘jﬁh‘{@f’a@?%?ﬁ%W@E&i&ﬁqﬂ91%%5&‘[@9Bﬁg@@-parafgmgfdéﬁﬁgﬂ‘éﬁm%fﬂﬁ? been

described in connection with specific embodiments thereof, it will be understood that it is capable of
further modificRsHEdPRISSHpRt Atrshits mmimeiide s doiinagrdrastnid fbsd suartiisafieations of
the invention foltewvirgintd gepetamphepHotipms @iihe swentianaredaciidingeachidepatidres from
the present disclosure as come_ within known ot customary practice within the art tg. which

invention Bert e A Wy AR e A oo RS e RGP R M WHAT 1
CLAIMED IS: from thetherdtofriy eetin godl svtadrblogicdCdiSees eror dtis orderarned rmeaiymed yavhich method

comprises ad%ﬁ&ﬁ{mgsm&%_fﬂﬂmmﬂégzxga%gaafcﬁy.c@ﬁé%ﬂ&ms%@am@f&m&iﬁ%effective amount

of a proteosome based composition. 2. The, method of claim 1 further comprising administering a
therapeutical\FEHEFISSPRTTA GRS Bt Eife PREStATRPal &R thE1swadNIhs BfpE#5te formulation
with said proteosomehase@Iaemiegsition: saihhe Matpedehetaitiikiiyies bl sridonemaiagical disease

or disordger compri | lous protei regation. 4. The method claim_1, whergi |
neurolog@al d?S@%i@%g’%?c? T Eﬁ/ﬁﬁfég?g%géléglézg?g?l%mfﬁrg%aé%ﬁsogggj aiﬁ?@t\%ﬁﬁq\é{r%é?ﬁggd
neurological diSesERoCgiswslBidsce A fONFNe Pbamborsisifa)ed)eHl Gnset Alzheimer's
disease. late apagl AlZheinshsliserrexpreRIMOlmali AZheImnS AlssRsa S sRITATIAI A
(SAA) amyloi os‘g,r#gon'_ |§§£k§1ngier_edi ary Ice aré)éiﬁsa?/’ndrggge,}é%‘r;lhty an%imgllrit?r%% yeloma. 6.
The method of &l opfhe s 1Al Sedtone Wil pessbigstio Hamprtray Fastitaiga reduction in
soluble or ins@uthieramyieish alreRertdenancuheieimaaichinseibleRMYdo Ik RetopeaRlidg.gomprises

fibrillar a{nSyIOig.Rgéaaspgrggg%sly described. For each treatment the quantification was done from the
hippocampal region of three different brain sections (the same region, Bregma —1.34, that
were used for ThS staining). The results are expressed as the mean of the labeled cells for
each marker.
Neuropathology. To examine for neurotoxicity the left hemisphere was fixed in 4%

20  paraformaldehyde overnight followed by 4.5% sucrose for 4 hours then 20% sucrose for
overnight at 4°C. Brains were frozed in the presence of OCT paraformaldehyde, cut to 14-
pm longitudinal sections and used for immunohistological staining. We stained for four
markers used for neuronal stress and blood brain barrier integrity: GFAP (Sigma;G9269),
SMI32 (Serotec), TUNEL (Roche 1 684 817), iNOS (CHEMICON:AB5382), and

25  Fibrinogen (Dako: A0080). Astrocytosis is expressed as a percentage per mm? of the
hippocampal region covered by astrocytes. Staining for iNOS, SMI32 and Fibrinogen was
done as previously described (29). Staining for Terminal deoxynucleotidyl transferase-
mediated dUTP nick-end labeling (TUNEL) was carried out according to manufacturer’s
(Roche 1 684 817) recommendations. H&E staining was carried out to identify the

30  morphology of cells counted. The staining was performed on two consecutive sections per
animal and four animals per group in a blinded fashion using Imaging Research software
from the NIH in an unbiased stereological approach. Staining per group from the primary

motor cortex (Bregma lateral 1.44 mm) is show in Figure 6.



7. The method of claim 6 wherein said amyloid beta peptide is insoluble. 8. The method of claim 1
wherein said neurological disease or disorder is an amyloidal disease. 47 10,The method of claim 9
wherein said treating the amyloidal disease comprises preventing an increased amyloid load,
maintaining the current amyloid load, or decreasing the amyloid load in the brain. 11. The method of
claim 10 wherein said amyloid is a #-amyloid. 12. The method of claim 10 wherein said amyloid load
includes total amyloid load and fibrillar load. 13. The method of claim 1, wherein the proteosome
based composition is selected from the%roup consisting of a proteosome based adjuvant containing

an endogenous lipoftiia Atk drariinioie aed pdineldate A RRFSETh AT 27 ¥%o§éHous
lipopolysacchasigigariddns Mradnettied ol akaignStdiemareist saichpraiepssam eandaatdred, or
lipopolysaccharid tained from the same bacterial genus. 15. The methogd of claim 13, wherein
said proteoso%§"§§£§%%§gﬁglﬁgggc aride are ob g%se%’ r%?nnaél}ﬁg(?;én?é?gg eor%qgegsn%%rés. 16. The
method of clah®i gewwiversideseddsiplistely menis frolt Ndissevieremelingitid esinand Bagl
Iipopolys%cchgtgggi'bglff)g igella flexneri. 17,The method of claim 1 further comprising a
pharmaceutically acceptable diluent, excipient, stabilizer or carrier.

All references cited herein, including patents, patent applications, and publications,

are hereby incorporated by reference in their entireties, whether previously specifically

incorporated or not.

Having now fully described this invention, it will be appreciated by those skilled in
10  the art that the same can be performed within a wide range of equivalent parameters,
concentrations, and conditions without departing from the spirit and scope of the invention

and without undue experimentation.

While this invention has been described in connection with specific embodiments
thereof, it will be understood that it is capable of further modifications. This application is
15  intended to cover any variations, uses, or adaptations of the invention following, in general,
the principles of the invention and including such departures from the present disclosure as
come within known or customary practice within the art to which the invention pertains and

as may be applied to the essential features hereinbefore set forth.



18. A method for treating a neurological disease or disorder in a mammal, which method comprises
administering to said mammal in need of such treatment a therapeutically effective amount of
Glatiramer Acetate in a sub-micron emulsion or nanoemulsion. 19. The method claim 18, wherein said
neurological disease or disorder is a cell- mediated autoimrnune disease or disorder. 48 20. The
method of claim 19, wherein said cell-mediated autoimmune disease or disorder is Multiple Sclerosis.
21. A composition comprising Glatiramer Acetate in a sutPmicron or nanoemulsion. 22. A composition
comprising Glatiramer Acetate and a proteosome based composition. 23. A method for treating a
neurological 53 mammal in need of such treatment comprising administering a
therapeutically effective amount of a composition which elicits an antibody independent response in
said mammal; wherefn said, pompogition comprises Ay ofdhs ollowing: 2 prolgoseme based
composition; a profgosome ased composition i conjunction Wi orm atiramer
Acetate compmmﬁe&@mmamﬁ@&&@wmpbsm@?df@ﬁmmmm a@amnmﬂsemulsmn, ora

Glatiramer Acgffig: FompRsitian iunyiaiaduaity snaesmIsion.

2. The method of claim 1 further comprising administering a therapeutically effective
amount of glatiramer acetate either in the same or in a separate formulation with said

proteosome based composition.

3. The method of claim 1, wherein said neurological disease or disorder comprises

deleterious protein aggregation.

4. The method claim 1, wherein said neurological disease or disorder is Multiple
Sclerosis.
5. The method of claim 3 wherein said neurological disease or disorder is selected from

the group consisting of early onset Alzheimer's disease, late onset Alzheimer's disease,
presymptomatic Alzheimer's disease, Serum Amyloid A (SAA) amyloidosis, prion disease,

hereditary Icelandic syndrome, senility and multiple myeloma.

6. The method of claim 3, wherein treating said neurological disease or disorder results
in a reduction in soluble or insoluble amyloid beta peptide, and wherein said insoluble

amyloid beta peptide comprises fibrillar amyloid beta peptide.

7. The method of claim 6 wherein said amyloid beta peptide is insoluble.
8. The method of claim 1 wherein said neurological disease or disorder is an amyloidal
disease.

9. The method of claim 8 wherein said amyloidal disease is Alzheimer's disease.
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10.  The method of claim 9 wherein said treating the amyloidal disease comprises
preventing an increased amyloid load, maintaining the current amyloid load, or decreasing

the amyloid load in the brain.
11.  The method of claim 10 wherein said amyloid is a S-amyloid.

12.  The method of claim 10 wherein said amyloid load includes total amyloid load and

fibrillar load.

13.  Themethod of claim 1, wherein the proteosome based composition is selected from
the group consisting of a proteosome based adjuvant containing an endogenous
lipopolysaccharide and a proteosome based adjuvant containing an exogenous

lipopolysaccharide.

14.  The method of claim 13, wherein said proteosome and said lipopolysaccharide are

obtained from the same bacterial genus.

15.  Themethod of claim 13, wherein said proteosome and said lipopolysaccharide are

obtained from different bacterial genuses.

16.  The method of claim 13, wherein said proteosome is from Neisseria meningitides,

and said lipopolysaccharide is from Shigella flexneri.

17.  The method of claim 1 further comprising a pharmaceutically acceptable diluent,

excipient, stabilizer or carrier.

18. A method for treating a neurological disease or disorder in a mammal, which
method comprises administering to said mammal in need of such treatment a therapeutically

effective amount of Glatiramer Acetate in a sub-micron emulsion or nanoemulsion.

19. The method claim 18, wherein said neurological disease or disorder is a cell-

mediated autoimmune disease or disorder.
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20. The method of claim 19, wherein said cell-mediated autoimmune disease or disorder

is Multiple Sclerosis.

21. A composition comprising Glatiramer Acetate in a sub-micron or nanoemulsion.

22. A composition comprising Glatiramer Acetate and a proteosome based composition.

23. A method for treating a neurological disease or disorder in a mammal in need of
such treatment comprising administering a therapeutically effective amount of a
composition which elicits an antibody independent response in said mammal,

wherein said composition comprises any of the following;

a proteosome based composition;

a proteosome based composition in conjunction with or formulated with a
Glatiramer Acetate composition;

a Glatiramer Acetate composition formulated with a sub-micron emulsion; or

a Glatiramer Acetate composition formulated with a nanoemulsion.



