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FIELD OF THE INVENTION

Compositions useful for treating nenrological disorders including neurodegenerative
15  disorders associated with deleterious protein aggregation, abemant 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
Jateral 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 | oss of nenory, cognition, reasoning, judgnent and enoti onal
stability that gradually leads to profound nental deterioration and
ultimately death. ADis a very 30 conmon cause of progressive nenta
failure (dementia) in aged humans and is believed to represent the fourth
nmost conmon nedi cal cause of death in the United States. Al) has been
observed in all races and ethnic groups worldw de and presents a maj or

present and na heal bl e gur :
esti mat edre?resen$ ?L %H]b%%sg “Four m‘*‘??%ﬁ“%eﬁégﬁ% 'fl '@J?nﬁ dtit% rf&l‘t? 2189 St at es
al one. Alées obdervmd @saihacdsnad etbi eroupheoddwideiaall pabémme mbjobpreeht ﬂldﬂ

t her api es e ed.to t tom; of AD i wever,
treatﬁent %gif;g%# R pf%“\ﬂtéﬁ‘?%ﬁ Bty syipals m#‘gats"\i’ﬁ’ﬁtl?o ?O course

i nhhgrranaﬁdlsxdam fethé Umtdlrd'mwas alone. ADiEgﬁpbeaaitﬁk&ulﬂafbld mbuﬂﬁﬂ@nad tio ?mbADI | -
exhi bit characgteristic, |esi terned senile plaques, and neurofibrillar
ANl do. Caat PTG Hacel Rt e FETPET OLAD e Bs ot PeduBram o
| ocal i Zedh@%ffﬁcﬁﬁf@lFApbév@ﬁtls WD rberRe s Ofnhfbhd bhddtrdedn Bless 3 @riglxgy frequently
| ocalized intracellularly. Large nunbers of these |lesions are dgenerally

f ound inkB%l‘Yﬁl-ents with AD in several areas of the human brain inportant for
menory and cognitive function. Smaller nunbers of these lesions in a nore
restricted an@hobminabf ddstdualsmtithoddd axlébﬁdrm&dtmﬁc feolong tarmed eaildr ai ns of
aged humaps chem cal

(conet | PHAHE S PHaSeaiY Egieharats it sEaPar G AR 60 88001 5 (amyl oi d
angi opat ByQueﬁﬂﬁIan}ia%d esﬁacellmirIMI@earqﬁraﬁnmna@%|agarrﬁnbse&e@mnﬂjal d-0 peptide

(A13), i ch e referr as .SAP, ASP or 0/ A4. .Extracellul ar
pl aquesWFD I g’a Dﬂ@ﬁgfgogﬁheiﬁquiwgm gsogealy f1nf inRatispls of t en

ref erredwitp Aal;slnfgeberrml a!r@.ﬁ opdhaﬁbkﬁ& bréiS 1pSrtdnk E&tm@wrgﬁﬁ@&gﬁﬁde amlféd.i al am no
acid sequence re orte r] @ enner and W)@taqg, (1984) i ochem Biophys. Res. 20
Conmun. ABesa8mags of thass lpsdos A ¢ BRreFedEaiatratypigak Ptrislion aiscemglhes f or t he

first 28am QAR oBhdd Resakd Warid Abt Haw cliBadat ANO Thépé&f%paﬁ dmikQr ms of A$

hawlr%g am no aci ds beyond nunber 40 were first reported by Kang et al.

(198%) Nwpsiieers phthy 33l pRqUNEGE a%@%%@%ﬁwwﬂsmﬁed@ﬁap%h}an zed, to

varying For ’ d%%, &y asm c
deposi tsﬂo Eﬁgﬁlrcoc?%gjr) %%lé 5@&1% Qigsr%lﬁgés on@}? ﬂ 5 ﬁ& par enc‘%ﬁéH Ifm)g%ﬁcg%yl oi d

deposi t gefeakd cksiédt AGP or lﬁegac%lylateﬁa@ws@m@@mga’rﬁ IAS/ bendenes @osi s (e. g.,
anyl oi d o] L I f ke
e\r/ne/nt S |M%IB %ﬁ{%ﬁa g%%%l %Tl on%ghgér:ryl ol gl((a @R@ ﬁgg%ggﬁ%@asah?nsol ﬁbl e
fi br ous parisbasing anyilseijwdogengsied n Gbsumahﬁﬁvdng (85%&4) Boehéml BipphysRast i ¢

| a nd_de L he wa rebr al e The maj or
Ponellt GaRtntr ToRat e P ool n AR A i B Rl e B0 H SRS D e hy 1 & 30
A$, alt mmctmmaammempmNmﬁmammmﬁmmm &fidsh as

glycosapt nogl ¥ anS, Anse 2ROTIBIN R £LS: a1 (1987) Nature 325:733-736.

Neuropathologically, AD 1s 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 A 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 inscluble fibrous masses (amyloidogenesis)
resulting in extracellular neuritic plagues and deposiis around the walls of cerebral blood
vessels, The major constituent of the neuritic plaques and cerebral amyloid angiopathy is
30 AP, although these deposits also may contain other proteins such as glycosaminoglycans

and apolipoproteins.
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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 an&/or prevention

of AD and related neurodegenerative disorders associated with protein aggregation.

Autoimmumne 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 ceniral nervous system



and is the nost common cause of neurological disability in young adults.
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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 puhﬁonary 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 diabstes.

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. Infravenous 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
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25 SUMMARY OF THE INVENTION

The present ihvention provides methods and compositions for treating neurdlogicai
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 discases; Huntington disease, Parkinson’s disease and cerebral

amyloid angiopathy (CAA) (Revesz, T. et al. (2003) J. Neuropathol. Exp, Neurol.
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Vace! AL} Ol Sl SO Sy A8 LARACATRS, Lok S LA LRt Teat od. o

i mmuni ze St RN Zat 1 on Wer & I'ng anti CDl11b,
cha, | F’Miﬂmde@miS)TﬁFS h3wa gt iobm dérgrser{tureg B futiomt weorn usedGo miemser levdls ofur e

ifi i X Fi 5: Red i foll i
e L RhdaBe A3 . sepvish s GE iR PORERE LB Rk R Aol S egi s

(Bregnma -1 44nam), were selected for
20- Figure 2: Effect of nasal immunization on total AS total levels in the brain.

Total AB concentration levels of AG40 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 AS fibril in
parenterally and nasally treated mice. (A) Staining of AB fibril in hippocampal region
25 with thioflavin-S (Magnificationx10) or co-staining for total AG with anti AS antibody
(R1288) and anti-CD11b (microglia’'macrophage) Magnification x40) foliowing
subcutaneous immunization, (B) Co-staining anti A8 antibody (R1288) and anti-CD11b .
(microglia/macrophage) (in hippocampal region Magnification x4() following nasal
immunization.
30 Figure 4: Immunohistology of brain sections following MOG subcutaneous

immunization and nasal glatiramer acetate vaccination. Serial sections of the



guantification of activated astrocytes using GFAP staining. The |evel of
astrocyte activation was expressed as a percentage per mm2 hi ppocanpal

regi on; p=0.039 GA+l VX- 908 vs. control; p=0.02 vs. LAB (MG . Figure 6:
Neur opat hol ogy in brain sections followi ng MOG subcut aneous 10 i nmmruni zati on
and nasal gl atiranmer acetate vaccination, Serial sections of the cortex
fromuntreated, or treated mce 50 days Bost i muni zati on were | abel ed

usi ng markers of neurotoxicty: SM 32, TUNEL, and i NOS (ori gi nal

magni f i cahippocax@0y reg’mrfmmuahirbeﬁﬂdiaﬁ'jmbaabiehd m@:efﬁrdayaapdséhmnwﬁuﬁbmberd_abel i ng

for Imr kets. o8 OEULR! @ EhYBR PRSPLYSC LukAB, BOLIIBL e DL Aol

GA- | VX-90 red ani e arrier egrltyln
hi ppocanpﬁgu:smnrgnminaﬁmlrdm)/\n ng I\/DG subcut aneous | m’rum zation and nasal
gl atiramer acet ate vaccination. Serial sections of the cortex from

untreated, f;ngf’et§dREH&ﬁo§g1 Qﬁ%ﬁytgﬁﬂ”el_ﬂob I th%? ktﬁﬂm\{\@ a@uoh%@@i sl ng

mar ker of pI as staining -fibrinogen ers of i bri nogen
was obser Y Wﬁﬂ-éﬁfswémqu@pabmm%@rﬁmn@ %D%rqaebaﬁeéﬁﬂam mal s.
(Magnific ;t[ed‘figng @fgﬂp; Fi gure 8:
Neur opat h ah&ﬂcapﬁgof%%t ory sectl on fol] ow n% 1%%9 cftﬁtéorg; ous

i muni zat acgnatwmmfaﬁ&smssgdi &t & pasrRiegepw e hinpocinyad | ragnm S99 G4ebi-ons of

t he cort%gfvrsog&g@é?_ . ?gﬁ‘ E%E(M(ﬁ%yed_ m ce 50 days post immunication were

| abel ed using mar | oid: ThS, microglia activation CD11b,
BBB integrity, Fibrinogen. 25 Mag,gl fication x20) lIi/lggure 9: Staining for
CD68+ cel | s i Aige SeRsuropathtlpgyap duainsegtionsiolin o septRpecyes treat ed

M ce. 1A iR\ dishishY PN @EaRhher Mta%@vﬁd&fﬂa'ﬁohats%él RN ith BMeE  but

remain | ocalized to choroids plexus in GA+I VX-908 treated mce. No staining
vas obs erfipayugtrpatees ordeenisd mHeecY. dagbpast @W@mwémpmawlmf@smﬁn@r@résél | um

(Magni fi g ’I‘IT?@Eéd%OBWL\QIQ%J
"neur ol og?%ﬂgﬁ)&f}gease refers to a di séase or fi(;(E‘tsor whi cﬂfel nvoI ves the

neur onal labelingfopmarkees shedisdo Jsbdipgifermarkprs of hewgelokigity W@f’c QhﬁetcretémeEAE)r iori
di seasesaé&alsgbutgogﬁt A]&?JV%FQO%%QQ g% sgase); pathologies of the devel oping
al de

brain (e.q. ongenit ects in 5am no acid netabolism such as

ar gi ni nosucm n| caciduria, cystathioninuria, histidinenja,
15 Figure 7: Blood brain barrier integrity in hippecampus section following MOG

subcutapeous 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 foHowing 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
FAE, but remain localized to choroids plexus in GA+IVX-908 treated mice. No staining

was observed in unireated mice. Sections are taken from the cerebellum (Magnification

30 x20).



honocysti nuria, hyperammonem a, phenyl ketonuria, tyrosinema, and fragile X
syndrone); pathol ogies of the mature brain (e.g., neurofibromatosis,

Hunti ngton's di sease, depression, anyotrophic |ateral sclerosis, Miltiple
Sclerosis); conditions that strike in adulthood (e.g. Al zheiner's disease,
Creut zfel dt - Jakob di sease, Lewy body di sease, Parkinson's disease, 10Pi cks
di sease); and ot her pathol ogies of the bfain (e.g., brain m shaps, brain
injury, coma, infections by various agents, dletary defi ci enci es, stroke,

nul tiple infarct dementyapEansk sRAMTRVARS wHE INAGNTION S) . The
preferred di seases or disorders of the current invention are those di seases
affecting the maturg' br as_Miltiple Sclerosis, Wmch
typically stri Tiog tsrg ' ‘g ?%%ﬁﬁases’i?f?ﬁs AR PrETordergiv, ag beSE The

term " Al zpgi Rl ceBs @ﬂ%@ﬁ%us sy%téﬁf SHeabediaE RN 86 privd dlsre@sfe@(ég,t 0 a
neur odegener ati ve di sea t he central nervous system Efagadl 3{(7 speaki ng,

the di seé%reutz@ldrtgalqohti@eats%p%%@%wfé%e dyvatopingr e (-G fRRSHELBTIECE ] ol d age
(typi gal lM&Y@m@éb&iﬁﬁ{ shbh %Qgﬁ%k%cﬁﬁ@&ﬁxm%y@t&hﬁmﬂrﬁpﬁsﬂ@émﬁef ore the
senil e perl od, g ween 3 d 60 years. [I'n 20both types of the
di sease, homecysHpITGh beppramsgicmia gheny]ggfonpﬁ@ tHeREeRE 4 Bgile nyEETE nor e
sever e aggthm g§§ Bf tﬁ@gia{uﬂe BERGE DRI SHB8afdbis AuRRAE ohS 4isBA8, dePRskisn,

Fzed y the accunu S

characte on of extracellularly localizéed brain
anyl oi d @mygirophivgiateesbsalaiesis, Mutinle Seleiosiat gerditionsite Sﬁﬂﬁ? ipaduithpedyse.
dlstlngu @ﬁ@l rs

neur of i brﬁ%rh%]dmP’%tdia%('r%{g :nglg%%@te?]#r%g?lesg&g L&gtal r#lsl\éu herzglb %@r%éﬁ%g&ns of the
brai mo su@inkashsedme) zﬁdwtbg@eémmg@s ahtie borin éxg., WBninsisleppriogn dywiyveonth, sease
resultin e. denent i A ; L, SQgani zed
neurofib%#%ﬁﬁ?@<¥$%@?%a qs ot 3¥%%m%§§%gﬁ§§ g@??ﬁ&%§%9§%ﬁﬂﬁ1§1up to 150
nn1acrOSSmﬂbvﬂmGMimﬁﬁaﬁbular anyl oi d-beta (A13) deposits at the center,
vi si bl e by m croscopic anal ysis of sections of brain tissue.
Neurofibrillary tangles are intracellular deposits of tau protein (often
hyper phosphor Jhenrefdyed@irssesor Aigoers PheeIurPRidREntien tipiRase diS&BuUt each ot her
|0 P Sariul 5, A5A0C LA ot Drilific Q0RRRBInaARGUTH AL R0/ oohB spept | o
resul ting ere fot eol yt 1 C processing of anyloid precursor protein
(APP)s  Adginithodad, sm(mﬁmhamwmdzwasms has been correlated with a variety of
nmut ati ons, such as autosormal dom nant APP nutations and nutations in genes
encoding proteins referred to as_presenili "3&% Pd presenilin 2 (P52),
“whi ch subsequEwttesn [AdEcTen e diseare": gPeRERBIeY thie@‘r’e&st B 2y (ganmma), or 13
(bet a) Sr?e%%]o%tagé ran'&@ai§éa§woftﬂ&£e%a«§1€rfén§h§\éﬁteﬁz OBroad §Tsp @XAIDIS dishdsd 1- 42;

wher eas oteolytic activity of a (al pha) secretase is presunably
associ atfslls iska trordaiseerissiate ppb el prREuBTiR AFREeiPIcalisaoyp 63 YeFs)gPAques are
found in, AD, eugi B gocimated with
abnor mal "Gy St o’qﬁg% dr%gf}?w A?gggﬁecgﬁggzﬁc%gralg |%ét€ge£4t he dl%gggse is the

pr eszEnc ebati types cfrﬂftd disaset &e;pathei@gm Wsﬁelmlm‘, blﬁéh@bsorma%@WWﬁ@ Bd¥Pgat ed

T O 00! | 2, B0 AR LR casd e BGIBLALLAD B 1AQEKAGALES B ofly ST unct i onal
prot ei n ST&EG ‘% prlon rot ) aSSOCIate neur ol ogl ca

accumulanon of extracellulariy localized bram amyioid (e.g., A{a’ pepﬁcie) 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 (AB) deposits at the
center, visible by microscopic analysis of sections of brain tissue. Newrofibrillary tangles
are intraceilular 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 AB peptide resulting from altered proteolytic processing of amyloid



di sorders are thought to cause or contribute to or otherw se influence the
devel opnent of certain neurol ogi cal disorders (Ingelsson, M and Hynan B.T.
(2002) Annals of Med. 34:259-271). Neurodegenerative disorders associ ated
wi th del eterious protein aggregation include Al zheiner's disease, Pick's

di sease, Parkinson's disease, prion disease, Huntington 15and notor neuron
di sorders. (Shastry, Neurochem stry Intefnational, 2002, 43:1-7). The
term"anyloid" refers to the extracellular (e.g., AB, prion diseases, and

nul tipl e myel Qpmrhikd RAPeNaiyhofthS 88S®lilRlon bNARAGEbder| cBfreleRd With a variety
neurofibrillary tangles 'of tau protein in AD and al pha-synuclein jin

Par ki nsonofngiaSenserh septsprpieniranh ABP ariatingg PebBNES ORSTRGPRN 60RINE L . Q  and
Mat hson Ngﬁ,éﬁ%@&ﬁgd %Jgg ?%Hég#ﬁ??tﬁlé %&&%ﬁ (Ci;séj, wiAiduBlHugllydeposi ti on

can be fot int 'n of AD an 's Syndrone patients as well as in
art eri es, irdhipsoeitlsl peeteolpppictividy plos(cammak of b badd) serietagse pausiale invesasaius syst em

Anyloid d i C } ] | ch as

Congo. § ed Ha ot B SRR AETRE BheRts, B pholfeiPRl Aty bEa UMD BEERPHC]) 2ot o

sheet conpiesmedbisoassocified widhr tihre hermpl ppekssing v ABP e Verivws tapdsan! glrarataxsr ogeneous
ro of disorders . I: . i nsol e its of

nor el 1y ShRGH DA BbALk S AEE Rt BhL A b AR M CIERRE G ng

pr ot ei n adgtregiat emrites. Also characielthitit bDive tdFeAk 2hE pestise of seadem@mAb)y, early

onset Al zhei ner. i.sease, ..| at nset Al.zhei.ner's. disgease n

T aeymt SRR s terancracing dEv RS Bl A 6t Bifoctied REPRRImMRS ety amyl of d
deposig s @pesgateoss d¥@anAGoRal pSetei . A ahd pAor HAKIn)amspkntedostiseutdbgidl t ary

30l cel andi.c syndrqone,. nultiple | omm, B i on di sease nd.the |ike, or
other br s FPradhy T duneEt: Kiausbuaeniiangde or Stherkse mitienss e 5veloria #opat hol
Exp. Neur&¥iain®etr8looR85 Reders (Fgsheod, Meahe Hyaes & Ti (g0 Anesepositi ons and
nmet hods set forth herein. The jon, diseases in animals are

ost, common 10 pr
scrapi e o ERED &?W@@&Wa&ﬁaggwrﬁéssgﬁafﬁ% W@ﬂ#@&%@bmr%%ﬁwawsa of
cattle (\WhheSMbheiand d¥ehdeSPitBOdikedd) ParkinkoRs divb4EE QhioaldischaUumsivkion

172:22-38). Four prion diseases have been identified in humans: (i) kuru,
(ii) 16 eind ey merank diserdprs (8 estry OV eshenisiRy dpteetensd 208%-“SHenker  di sease
(GSS), and 5(iv) fatal famlial insomia (FPI) (Gjdusek, D.C. (1977)

Sci ence 197( 4384 )i 4@n A10ida pefedesithe xirdeihedr (ale., AR AO@PJisddsesEagImultiple Med.

326(7):444-9). . The incipal. copstituent .of the senile pl.aques is the
28 pent | BRI PLORCNRE e A SIS S A A ot s o
Pr ecur soraATh ke SpHA-sNRRIciiSRMVRIIahsofith ddeb o Sepokitibh Bf ploeiAkd2rdpant €i n have been
correlated wth the presence of Al éhlesi mer' s di seh%ggﬁ@ngge, 1Qe. g.., CGoate, A
et al., (Iognpvegi & andMebsomME. (R sNewpmplerylar Medigine 411-5). E‘I@%ﬁ Sci ence
254( 5028 o héitdn cMibe Bihd Mthbraialof ADIAAD oS Sy{dRaBE patiehR)as 34D 2th- '

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 §, 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 presvmptomatic Alzheimer's diseass, other diseases characterized
by amyloid deposits are, for example, Serum Amyloid A (SAA) amyloidosis, hereditary
30  Icelandic syndrome, multiple mysloma, prion diseases and the lilce, or other brain
amylogenic diseases (Revesz, T. et al. (2003) J. Neuropathol. Exp. Newrol. 62(9):885-98),

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



The term " P-anyl oid precursor protein" (APP) as used herein is defined as a
pol ypeptide that is encoded by a gene of the sanme nane | ocalized in hunmans
on the Iong armof chronosone 21 and that includes A$ within its carboxyl
third. APP is a 15gl ycosyl ated, single-nenbrane-spanning protein expressed
in awde variety of cells in many manmal i an ti ssues. APP nut ati ons
are thought to influence the devel opnentilf Al zheiner's di sease by
increased or altered proteolytic processing of APP to AP, particularly
processi ngr.i@ﬁ diRE3Retif ahiRGIsRaSRERITUReS 0f sbME abPMFideqpsAorAg €., API-42
and AO 1-43). Mitations in other 20genes, such the presenjlin genes, PS
and P82, srerhaienaiitBERmicate (Y ilegn %W@B%%%lg@rfi OPpE\”EEf@ ®l-ng of APP to
generate i sed. : (;888inER M imads: 7 )i Tr ends

_ k%?ﬁc? %42_@5@9‘“?&11950& @Bhsds Ak Aden(iasRinkR n ahs (g:k%%ﬁgu)

Neur osci TheSe observations I ndicate that AP,

parti cul aEreptdfeldt-] igeepCIDs (&) Catsnenmyairapdereyheier difeaprdGRds 2ddi sease.
The tefm AP R AL.Se : iTh  af . . ot her
Ao h IS Bk et Agae phct BbgPsd el Lopman osnl A

t han onsl st s ragnment's. That Is, APP
f r agment sMailér, R. ntalu (92N inghdi Med S866NEE4-5f APP in addition to those
which formintact AP or a fragnment of AP. The terns "beta-anyl oid

peptide" is SynpmymBips cshdifuchPyfanydesildpRepisiisige AL PepiRle, ThY BApeptateds " AP" .
All of these terns refer.to a pla ﬁlijeffeqorm' ng PeftiAg%Ageriaéed from

30fr agnen%ﬁsm@fﬂahﬁ%"%‘?nﬁoé}géﬁﬁ“%%? a% Drigirpeursoy protem AS°© PHEPEF n, the
def i ni ti ogiagh weherr §60E HavDbidnlcafre1d8d anth thoh@benbSo KB RSB e salidc@M(See,

"Fibrillar® Ag is Ag peptide contained in extracell ular an}/l oi.d deposits
whi cHOmaye-gd Gerth - cbdle F1988) Namg 3443 bl atddets Mopreh) My eicds (IPRDSGH@Ctases, AS

pl aques faird Renadi it kg siediasceid. fiesesery dense. "Total " anyloid
| oad or {%%4%5@93& I%ad ias’lt he suucm%-]9 5sol ugl e@nd n%n-sol uble (e.g.,

fibrillar) AS_peptide, st _of which .is sume%to.beetcellularltis
appr eci at ed tﬁ%f’?elnﬂeg?rﬁr{’gm praf}ﬁiﬁﬁpéoq?l@l @érf’ﬁﬁf %&%&é&ﬁé&e 1%81 e and
non- sol U?b Ao Wi isenc®¥el be @bdddfalie s riainterlbdalissd iASwamys onghe Bagnt a
source of AS_which may beaorre.f' ri|Lar _anyl oid. AtsPl‘é S herein, the term
Exper i medtR P! girp@pspme 4t fe H}?SF’S G = hogyiHEd. 1 Fi%mary ani mal
rmodel; 5 f Ok VBy1BAL Bingdindr@shicl spalkifng Rataeekpratssa Tk idevamalys rloyild imuni zat i on
with MBPI'n an appropriate adjuvant or by passive transfer of CD4+,
MBPr eact mmymmahgnga&r-%rd Jr, EE C, et al eds. in Experinmental Allergic
Encephal onyelitis a Useful Mdel for Miultiple Sclerosis, A R Liss, NY.,
1984; Mal cht apPRAnitions are Natpiiteo 80Ben@8he (&OBSNEnBE M Meimet dikasedy | munol .
129: 303 1(11%:1'93%32 d)dr ager}gd I-Jrr_otce%{}rltig p}‘o@ggsiﬂgrg)?% tgﬁLﬁ,Epzluﬂcularly processing of APP to
increased amounts of the long form of Af (i.e., A 1-42 and A 1-43). Mutations in other
20  genes, such as the presenilin genes, PS1 and PSZ2, 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 A8, 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 AS or AS 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 "S-amyloid peptide", "GAF",
"GA" and "AB". All of these terms refer to a plaque forming peptide derived from

30 fragments of amyloid precursor protein.



15 both mce and rats recogni ze peptides correspondi ng to i nununodom nant
regi ons of MBP presented by antigen-presenting cells on class Il Mjor

Hi st oconpatibility Conplex (MHC) nol ecul es. Accordi ng to one aspect
of the present invention there is provided a nethod of treating a

neur ol ogi cal di sease or disorder in a mammal. The nethod of this aspect of
the 20 present invention may be nade effdcd¢tive by adm nistering a
therapeutically effective amount of GA and a proteosone based conposition

to a subject i %me@héraﬁrtﬁ%efﬁﬁou%&%&eﬁ%ﬂgﬁu&pﬁw%ﬂ@m@ﬁ A3ent as‘ BUeRLI on i's

wherein said neurological disease or disorder i's a anmyloid plaque-formn ng
di sease or Feir8broa# is %@Pﬁé@@ﬂﬁmmﬁmﬂcﬁéﬁﬂmlééﬁpoﬁ%@%}g magelsdibgor der s

treated wi to one aspect
of the pr e%%ntg@ﬁasﬂ ﬁﬁgé‘%%gﬁ@%zﬁﬁ‘? ‘ﬂ%pﬁﬁahﬂ% e Scl erosis.

| n addi t i chistinguiahadree dipeeicn denssoipeisi” tamwéﬂoatdmtcmwm isdik svint &f a

pr ot e0s0 tre i Iisease or

di sord§rs iuﬁ%:t gr:'{1 %%@%Je?re%ﬁ%%%%ﬁ%@@%u?’%?%ﬂﬁ%%ﬂ %%Sﬁl%adg’, using the
f ol | owi ng extrercHpleut it s appryesd thua‘dhs:eﬁm dyragnt nadationshap mamm beised
conposi tig a GA c 05|t in a submcron

compos 1 ot ARRef, RaETRE R P ller b BT Rl SO R B ney

enbodi mentbscontaishizk s@ylokicl ude any phar maceutical | y acceptabl e dil uent,
excipient, stabilizer or carrier. 12 A yet further aspect of the

present i nvent| Spher, f 1 : @,@ i sease or
di sorder in a ﬁ%%éq&h corrpt%tgﬂes 5%1]1&%?%@ rf%g Ea&tgé]%} a%e&?% a ?/é gijf ective
amounflOof p@mmaipnm%f%bﬁfﬁe Bedbewd reasilydeitnduged intsinah neninedls By an ant body

ndepende f
:or esgnt |%n§n i on conslom? %&@Hﬂé&kﬁa&;g g?ﬁrggg%%l%t%g&%‘l ol délll%gé)t i sease,

whi ch nay rdeetivil Phdisndidvosd B B dasw 2l. Freint Egatimental Silergimfinoemhalondicisase may be

carried o \Y; i i nf|b| Iar | oi d
| oad, pr e%ﬁngdgﬁoﬁﬁgpg %gleloﬁ%t‘gg‘lﬂgﬁyﬁ)y E% oa%b fhetar- n|Ir ng t3 éewcur rent
fibrillar 3&51@994} BemadunamuJohﬂnhmﬁd29m03d%29)a§ﬁhﬂgm¢ehethfat indidel BAE &nd/ or

total oad in the . brain Oknownthat anyl oi proteins
a1 BT R R HGHE SRRy s TP RRIRE bR B AT EAL b ar o
not |i m t sehebdbfyaanﬂg@npﬂe@mﬂlg okl Srhatisa Tl BiajaaHiftesatpatibidnTesaat (VACENt i on
specifica é di scusses #-anyloid, other anyloid classes such as serum

anyl oi d AT 5’5 prion di sease, heredi tary I celandic syndronme, Huntington
di sease, Parl dnsonism Down's Syndrone and cerebral anyl oid angi opathy -are
consi der ed w tAcqrdihgiocus ppatt Oifthaz@rﬂsmirinvej;ﬁoﬁ\dmmidpmgidbabatdm:&cdfcxjr enent i oned

anyl oi dal _di.seases e_ac adm.ni st one of
the fol | oW Hﬂg?ﬁg}r%}%%a ésegsg%ga %f;;[d?ronﬁgl I%arg}t%ﬁfersg%%et%ga?% ePres g%e anount
of GAandresept Dvativaiiyibesed: etfpiosby ammmmgaﬁmmmabﬁsﬁ‘ebtmnpom tion

wi t hout aGA Si GAlnasubralcr ion n |na

T ool Cmant B s Dot S e e ST e g A el

phar maceulspgabl the @ﬁéﬁ&ﬂﬁr@bﬁtﬁmds Whesh, sameuwmrgl@nameas& alidor@eis Damglalar i er .

GLATI RAMER ACETATE A(g ggm chem cal ., anal o P that .is effective
& GEYEr E/E"i

in treat iIRRACATIPTRBE Slseist mPE AP ReR 1%%%9 s EAfisoglers
%z pol ynersehtet GABr &) 2b¥a Protddddme med @on%ﬂo%u@ﬁ(acco?@g ORRE bRk cqrﬂh#%&'ﬁ{ 3 t129 ?)
synt hetic

, inits comrercially available f m xture of 25 random
pol y@épt iigestienifpbisheimets discatednd %ﬂﬁzﬂe §P]G’E°z§%$1 & agiélition 1 & fpEapAEicand

L-tyrosi @gﬁ%gmﬁo @L At zrf%ﬁ W@th &ot%oﬁm'z, 1dr Qeathdnt WoBie fafo&éﬁex@éﬂ&i"es' zed as

an i nmunoc mcal mmc o For exanple, certalin nonoclonal antibodies
to GA cr assotogaei dagashol dmsim( flymeembmdm@@ts gcludprbytare Npt limiteslctagusigei . USA

68: 9258 Q&egf%ﬁg%ving%érgpeu%ogﬁ?p%sitﬁgﬁﬁfof' Db - prcgteosome 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.



i nduce T suppressor cells specific for MBP (Lando et al. J. Inmmunol.

123: 2156 (1979)). 30 Experinents in mce indicate that GA al so specifically
inhibits MBP-specific T cells that are involved in the destruction of
central nervous systemtissue in BAG (Teitel baumet al. Proc. Natl. Acad.
USA 85:9724 (1995); and Angelov, D.N. et,.al. PNAS 100(8):4790-4795 13
(2003)), indicate that GA can be used to treat amyotrophic | ateral
sclerosis, where induction of a well-regul ated aut oi nunune response appears

to i nfluence sérwtfutheriappeetas thy pewnidavetionts wharein s tFeatmegpi saidesponse,

whi ch ”Hynaﬁoﬁglbﬁf&fs@&e%@&H&%%{aﬁuﬁ@oﬁ ad:%st@ﬁg%rﬂérg&u&&a@he present
i nvention e prepared by nmethods known in the bart. For exanple, GA
may be pr eﬁ@qnedamm hEGArand e prtedient based compasition which elinis arganghodi550,

wherein t v des of tyrosine, alanine, 7-benzyl glutamate
and e- I\Itrlmﬁf’%egra%t%gé%@ﬁlysg{dne argeJ1 pol ymeri zed at anbient tenperature in
anhydr ous di oxane with djet hny}ﬁm ne as an.inhihito The Epebl oci cing of the
7- car boxyl groﬁ@@ﬂ?ﬁ%@dﬁpwa & PLEEYIH VeRti QU RORFIEE ob meRied for #F8n broni de

in glaci al, A6 Gschl §hiBRAthal Be MeinbWed dRYast NELe MU oiQ:ﬁfdoicﬂ&desease
trifl uoracetgﬁl{ groups fromthe |ysine .resjdues b pi peri di ne. The

eArgedott po| ?Fﬁéﬁ?lplaége‘@éﬂ%«% g&%lcrégaeém%blahiarwim dledmers of

resul ti ngmﬁ?

al ani ne, Jﬁ&‘eéjse n} %%.41 Bty lofi8ad, Yﬁa@xﬁkzﬁﬁg thbuBreMOtEMILaF #d/d tghl about
6:2:5:1. o avai com*rer ci al from Teva Pharnmaceutical s,

Kf ar - Sabaamyi@ﬂé@ki or@eprn@;ngﬁbe ﬁb@bam@%{oszew ysYoiddeastigithegreis- tAt iSnst ant

| nventq o 1oldafor g@{n%m%gmeqﬂm i BeBolt, %mﬁot;&h?cp@mfe plr'és'f:ﬂt' ty.
These 1 nc u res ‘'of peptrdes haV| vari ous l ecul ar wei g ranges.

GA havi ngmende:s aﬂeadt livoitedao beuin wevleit Fpah@y@omaﬁth@@glwmmw wnm hods known

th t th d
I(:Rr ongt g&?%%ﬁffﬁgldl @&S%%Sa&l qgldé&ﬁerg‘ﬁ}yl&#lecu?éa%ﬁaea?ége%&n Cl es?zsa%Ag:“scl osed
in WO 95/p3ibA ABeast, memdﬂargﬂtﬁmhdmndromhd{mngfas d&b@ﬁ,tl’aﬂﬁ%cmﬁsm, Dovwpdd yer
speCI es ‘@gﬂh' n.th ,.Wol S olil %gn‘ﬁs lh%%eco%?%%m&’ %.?1 LgTelﬁtB@er& about 20
e

an average Cul&F™Wei ght ¥ r om about
4 KD@SI o A&cdﬁ@&g tb fhelaﬁ)rcbtﬂdﬁbﬁédmmlbdmﬁﬂtdlﬁésemaﬂmnt suppesicettplisheéhyymati ¢ or

ot her degradation in ci es..of. a th

di ffer ent%lelF’éﬁﬁ?méron%P&éF?ﬁ tg'lmfg ?%%ﬂfogw ?P%eﬁgfaué&f%% v%r ding to
the k nov‘”ﬁm@&ﬁtfb‘?@ an&@%t%n@@%&@&ﬁb&ﬁmm a proteﬁéorﬁ@bﬁbldl edregbsitionh

pr ot eosones VX-908 or, Prqotollin ﬂnl stered 1b

exanpl e, “iifhpié@t(g-{bﬁoré]m}%ﬁﬁd%&ls‘iﬁﬁmcﬁﬂﬁgﬁlu&&{% Gl F?’Fﬁn@@ﬂl&% such

delivery THE¥revious 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, iniis commercially available form, is 2 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. -Ag;ad. 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 ceniral nervous system tissue in EAE (Teitelbaum et al.
Proc. Natl. Acad. USA 85:9724 (1995); and Angelov, D.N. et al. PNAS 100(8):4790-4793



be as one injection (conbined sinultaneous adm nistration). Alternatively,
delivery of a GA conposition and a proteosone based conposition nay be
delivered separately, 30acconplished by injection at a plurality of sites
whi ch may occur sinmultaneously or at tenporally distinct tines and where
one site is presented only with a GA conggsition (i.e., 14 no proteosones)
and, at a second site only a proteosone sed conposition is adm ni stered
(i. e., no GA). It is also contenplated that GA may be adm ni stered by

i nj ecti on (IB})Einditatt thet GAen b uwdt tf iesae Binybirophiclaptdtdemeinpyizasiaduction
conposition is,_ad i.stered, for exa ranasal |

oo Nl B H AP SRR RURTRODH PRC e COHRer ERsH & MRk Ld by
injection aﬁtﬂﬁ%lﬁ?—@ﬁh@é&hsﬁ waich nelyee stechisesisieipesdd dfapa.i s del i ver ed

i ntranasally. pepti des of the instant invention may al so be

prepared to co A%Qor&nﬁ%&%%?%?ﬂt%ﬂﬁ%?&oh %%%ﬁﬁd'\é?’rﬁétﬂ d\%%% d be

expected to en ahce nofi- coval ent aSSOCIat t eosornes
product i onart.afe enermié, 404 urag boprepared bySomescasrpdisqhtrct] lszeFePetl Wi rfa$i9,550,

vacci nes des e I e j f sal
adm ni strgg %rﬁ? q\éfao"ré )§/ gas? ﬁ%@%tlaﬁ ’iﬁgﬂ%ﬁ’?éltu a?eonggggl nduce both
systenic aiﬁﬂofmaﬁfmszﬁ.ﬁm;ra Iblgyiyems ptmrtﬂ:e;mt |tsnp:hriam¢ss eﬂzﬁdmdsldﬁxa@amtﬂ\lo . |
6,476, 201.. An a iphillc erjm.nant i a npol.ecul e hav r.0 Ic an
oy ar o1 ey aaiR s B iahinfiof SHE BN e bPuly O EET] ol U RS ARSPRIG0L S 20
«'itl5i gn W t1 ckhed maﬁm@@m& ‘b@ﬁﬁflwiﬂgﬁzmiﬁa’lﬂemm’@ﬁm felldveddtisy tmwrlenmd nol ogi c

response, i n_a subj ect i ¢ a i philic eter c ude
gl ycold pi ¢fhe mﬂbﬁéﬁéﬂé égm(tﬁ%wg%ea@%ﬂe*{yo fpll%f’al g‘bfﬁeﬁ HB€hari des) ,
|'i popept i @8Sure M@g@@gﬁfd&g a@@mmﬁ@@hﬁg YEARBE llarkidX Slutiedlc pAi@tigdids, or

r

proteins or peptides with intrinsic ophobi ¢ am no acid anchors.

EMULSI ON Zdipessier nanmolanieiio o4 spagko %arﬁ nistered in or formulated with a
subm cron enul sion or nanoenul sion as described in US Patent 5,961,970 or
5,716, 637, respestisvelvailabilremoemidyiftan Rewdtlprmsesticals, &ifir-Jaha, Iwadler

subm cron enul sion with about 0.5 to about 50% of an oil, about 0.1 to

about 10% of @A:ﬁ%éﬁr%ﬁa%d foRBRULREAR td Be BROME in%h R iR alPsY BNofns

surfactant, and about 00001 to abouf 1.0% of GA as an agueous conti nuous

phasd3 Theu@snauiiniiis therensri willh Fhese mokdaminiessoépersidsehavingtiBo¥ange of
bet ween %%hapwgaglgg%&igg@@g a'gn 2 Hre@ B iRLBE RLRR %nd OF 1RRfuRednym The

nanoenul i on appr r'ovi aCC|ne conposi tions containi ng
nanoermul meﬂwés fovwpan thecirte §unhm6ﬁgdfezﬂﬂﬂé¢ gl ddrasiondigh yessurediabid at | east one
phosphol i B_I

matography 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 tae

20 molecular weight range of about 2 XDa 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 2

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

methods.
25 GA AND PROTEQSOMES

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 simultansous admintstration). Alternatively, delivery ofa
GA composition and a proteosome based composition may be delivered separately,

30  accomplished by injection at a pluralify of sites which may occur simultaneously or at

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



bi | ayer. The particles have a nean dianeter in the range of about 10 to
about 250 nm as 30determ ned on a weight basis, and the GA is incorporated
therein, either intrinsically prior to the honpbgeni zation process or
extrinsically thereafter. The particles are typically suspended in an
aqueous conti nuous phase and each lipid particle conprises a lipid core,

15 wherein the lipidis a solid or qudﬂd crystal in bulk at a tenperature
of about 25C or higher. Usually the amount of GA entrapped is about 0.001
to about &%rolbdosifiahieh gecohdsteGAlycatTolzescambsed @:ﬂlnmiséltihn & gdnmitigesone

and/ or the nan Si Qn can 0 se, a. bi o hesi ve or adhesi ve
macr onol &6 83&%@5(%@ @Pﬁkﬁ&ﬁta& ngyﬁ%%dl?wgcﬁ? s rop whily a% 6s, for
exanpl e, @mBet BeErhofmé D piofiobdrithassd do&q;u@ﬂtmg id ddenihisteet, fof e:am;:mwl oid-i3

pepti de (sol uble and/or non-s Iublogﬁ:l msnt or rivatiyve thereof, which
conpri se@?ﬁ%ﬁ%bﬁ@?%&%e E@t AR Si BRI Bi%osor ne based

CoOMposi t i Qfver byAnREHNLAS QBN QGré RS ibhéddtodybiifii is Géiverdder ei n t he
reduction or 10i'nhibition of the peptide, fragnent or derivative thereof

occurs witgatellyhe generation of antibodies, as denonstrated herein using
B-cell deficient (AMI) mce, which are i ncapabl e of eliciting an anti body
response. Alt Wmmmmemmmwm nieyui Heyprépasdrty conprie b dydbplobia he

i nhibition_or reduction o eptide ivation .
of i mmunéLET FGUEGR oKLY L’ﬁ? %F@@ﬁleﬁp e%drﬁ’ A&bagfg%on %O)rvalﬁ%tu\£40%laﬁg? gﬁgnd/ or
nmacr ophaggseoshheh mysrdalecticmwﬁdmlaﬁifmmﬂaeafbrmmome-am@hxphihe lda%iszlxmnannher ein the

activation of these eIIS|S|n ende f an nt.i bo

Bt | . SHRSEET FXHEREE F PP L O IR PP P s A OF B or

i nhi biti Qébn@ﬁﬁﬂéﬁﬁaﬂdhﬂﬂ%atﬁﬁwmﬂ@:e&ﬂﬁfyhtmﬁﬂ ald rAldos! gmﬁmapmpmbmyel itis
(EAE) in the mamma |ncludlzg n:ﬂwg}g‘%ephallils gere uction of

anyl oi d ﬂ’é%l’éSf(dénES EASNE dhiS an-“ PRItig dets 45 HFQEHE RS i bri | | ar
AO that bich8d @ 1 &8 oioRd Whibh, 3eHeE SPprophiable Forhuidthiesiiteduct i on of

anyl oi d @% SItIICOI’l aﬁcle}lglf)ﬂr1 A/?0 | aq 5% forrrgltjlgﬂrll a(rgl}dothereby t he_treatnent of

AD and rpiopennag aligggath thy pra?&ﬁw Hb@gﬁua&oaw?éa’%%h DEHHIEPFYHOLEA| t hough
the yari BRon e B%%@e&’d‘ all aBhiR BeRRAMbes BRludd81kbiPided to any

particul ar t anism ‘it is believed that activated mcroglia

co- | ocal ilzm@aqmmeaﬁyfﬂﬁfmg fivterd heslinenel yeasehaaides v iERapentidet. TRAEREIME cells is
250ependent; Mpan J0e ot SERLG0RE:s ATKI ALk HGRARALNAM nithlic ByalgARBIL | ON

prines the endogenous mcro tivation. Thus, activated
m cr ogl i abin€ editl angharst i ci pate in clearing anyloid (e.g., A/ 3 plaque)
deposits. Additional information on the possible

EMULSION COMPOSITIONS

20 " GA can be administered in or formulated with a submicron emuision or
nanoermulsion 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 0.03 to about 5% of a nonionic
surfactant, and about 0.00001 to about 1.0% of GA. as an aqueous continuous phase. The

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

0.5 wm, 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 pricr
to the homogenization process or exirinsicaily thereafter. The particles are typically

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



mechani sms for ADis found in Schenk, D. (2002) Nature 3:824-828.
Deposition of Al and formation of anyloid plaques appears to be
acconpani ed by a conplex inflammtory 30 and neurotoxi c cascade. Therefore,
it is thought that an anti-inflamratory nmechani sm of treatnent may be
beneficial. Such anti-inflanmtory proc%§ses are often consistent with
expression of anti-inflammatory |L-4/1L-I0 (Th2) and TGF- 13 (Th3) i nmune
responses. 16 Consequently it is a surprising and unexpected finding that
t he i nst awkerpigrhedirid isorpelid eriisiigelp bukas srentsaiag of shipyb 371G grdehshd GA
stinul ate %ﬂg%%dﬁpﬁhﬂﬁ%@ﬁéﬂs LEBTH BRI0T 65 PSSt NereBUSSSHE Ba dagduct i on

of Al3-anylo contai ning plaques, as it has previously been proposed that
pr ot eosonkesfoanelaied withairraepsems ard/ertbeingioemulsine osn firthenederiiss aof a n type

i mrune (C%E%ih\%g?e%fr%ﬁ%%@§%ﬁ§é&%ﬁéﬁg with a pro-inflanmmatory i mune

response an e appositive to and distinct froma Th2 i nmune
response. Neverthe ) tion of mcroglial phagocytosis by the

m -tyﬁe cytokiP@%ﬁﬁgﬁﬁ% above untreated), mght al so suggest a

f eedback mechani smfor accelerated clearance of the inflammatory infiltrate
in the CNS (Cfizne ivkentin alsplinclfde@(f) ex@iriple, 3 3{dthadgd: indb8E. or Feduring itheor e,

INF- by itself, . . i pti 1nhibiti f th
bot a_any erhe Rt P PR PR o A b O b Ml O e
Cone ( 199G)icia{ptkeddtmniing RROTECSOVE GRASEDRENROBdHrokiSoltedasadb] ect of US
Patents 6,476,201 an

0 d 961,.970, descr.i.bes.how i rder .faor, 15 multival ent
Subuni ¢ VHEERHES" PER Be R SRR ST G P el | e
conpapentsibitibe oPhe p&ttide, Frigonati desit theb@ fappiropitalk deyseassiel @t ed and
each be avail able to the immunpe s e t h ey, may .be efficiently
Fecon: 2 S by JEBet oS Threl Pl G, ST CP e LB 1 on
and pr oc@sglidiehg MYantiPsdydeportp! AkBokdh e RNk $e Gehddb (el drefrabBeat ed
wi thin, for exanple, .the nasal epithelja and.subsequent 20 deli ver}/ to
under | yi g TBEPIien gf redirdion G5EmY IRk g APATEBRO) BT Ve SRS BFGEHS
noncoval gpilay pEHREAXEEmYRAEHaRSel eI HIE andbOheRs IR DAS SmUREE Fdr@s Whi ch
can consi st of Neissen'a/ outer nenbrane proteins non-coval ently conpl exed

to ali die thebraist g periphgrmlivgBhgein 19 ARV iPnse Broseieddls 1§ MpeRseprt aegyy _
trans Wenmi%ggyr ?ﬁagﬁiﬁégép?% RIcOhLk RS . It RAhY:S BReHAKIHE heQbdlctiBP ROy BAGEhar | des

(LPS) (for ‘ Vi ew see the follow ng references; US Patent 25
5, 726, 29&cutsrmithostyensiog Eypeaimentl filegi/Easepialanyadbiss (andranagiegel | a fl an&

2a and Shi . [ some- Li popol ysacchari de Vaccines in Ani mal
mdels;%cg'géé‘kfmgﬁm%%cegﬁ%ggo; Mallett, C. P., T. L. Hale, R Kaminski, T.
Larsen, N. On, D. Cohen, and. G H L 1. .(1995).); |ntranasal or
intragastric Theredcaen Pormigid F’P%K%@e%ﬁ%‘P@W@%W%?rPlaﬁBﬁdﬁm hari de
vacaojgnesgphigk %ttha@t&ﬁm@ibé cﬁpdéﬁtled m&yr&gﬁésﬁrewes&o 4Tk AR AP 68 m96id 30

shigellosis (Infect. I muns 63:2382-2386, Lowell G H,_Kamnski RW Gate S
et al. (depoBion andfpr Adimiace fapatiominddherspnivg ireprsnedsdmandielynylitess cal

ent er ot g%ilg&yﬁai& b dls020d &cﬁ!ﬁ:?@éré??ﬁl%hdugﬁr‘tﬁ%%ﬁ%s@s{)%t@dﬂh&ﬁ%&i%ﬁy agai nst

| et hal rntoxicatiton in mce (Infec.” I'mun. 64:1706-1713; Lowell, G H
(1990D; skewt eoserizsitedy dropstiadilas ehermechanism, it is believed that activated

microglia co-localize with amyloid piaques 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., Af plague) deposits. Additional information on the possible
mechanisms for AD is found in Schenk, D. (2002) Nature 3:824-828. Deposition of Af
and formation of amyloid plagues appears to be accompanied by a complex inflammatory

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

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



17 I scons and Liposones for Inproved Presentation of Peptide and Protein
Vacci nes, (in New Ceneration Vaccines: G C Wodrow and M M Levine, eds.
(Marcel Dekker, NY) Chapter 12 (pp. 141-160)); and Proteosomne-|i popeptide
vacci nes enhancenent of i nmunogeni ci ty for malaria CS peptides; (Lowell, G
H, W R Ballou, L. F. Smth, R A V}I6r W D. Zollinger and W T.
Hockmeyer (1988) Science 240:800)). Pr ot eosone based conpositions as
used herein refers to preparations of outer nenbrane proteins (OWs, also
known as Gmrsieqn&)zﬂjmmms@pammgezgmﬂmmcixdc&xﬂmvahatshmihstaﬁ fbieinﬁsf:émisa speci es
(see, e.qg., Lowell

a 1988 Ly al .
Sci ence ZW%ﬁg ng’mei_%%%wn%poglpons B ‘%Shm te 4 {100 aﬁﬂg ‘?fhaet towel I, in
"New CGeneihatiingRespthsd/hatianes the&ﬂd?hceﬁh Qf A@mglm@aidmmng bhques, Newnha¥or k, Basi | ,
Hong Kong, 726,.292; .
2. 707, ea e G G0l PASosea A BT GRS R HHE P SRogens,
such 3s haGtm@ e iffuvd (cHokaBl regRAs. asEfcﬁtﬂQﬁ@lﬂE?roﬁhﬁmﬁﬁﬂarﬁﬁnﬁ@&Crl bed
above al so contain an endogenous |.,i popo f¥/sacchar| de (LPS) originating from

the bact dFIPARIFSBE ™PHT BF SRREIEVE eATEiF P B2 YmuRgiesREEt-a speci es).  Any
prepar at R AR 420 Guddinhdibn bﬁ@wrégml ﬁhargb@n&gtwthwﬂbme%y@k%mﬂ- conponent

in vesicular or vesicle-lilce form incl ng nmul ti - ol ecul ar menbr anous

st ruct ur@mw(ﬁ%w@m#%&ﬂdémm@éw@meéw% ack gisehagismoivs agelertide O Vi Ps,
is included.widHmn Iﬁéﬁﬁuﬂﬁ&wﬁme @fhem f?fb%oﬁeet al. (2001)DRsSAR oAt i de” as

used herein refers to native or fied sacchari de or
| i podfi gd8hdttthpinges. @&‘ngﬁ nbmatrsﬁg}f caa|aé€@ lfraéft@ﬂwfeéanmpagnai mxylma@frtm/ed from

G am neg ggﬁﬁ. Shkoel Ly

shi gel | oi% a\éﬁly?o% t her ﬁﬂ]n%%evet}bgcét erlﬁl&?l nc 1?1‘8{ rslg;ﬁeg%ga [ genes

Bact er oi d@@ﬁ) B#(Héﬂ@b‘l)a, Br ucel | a, Canpyl obacter, Chlanydia, G trobacter,
Edwardsi el l a, Ehrlicha, Enterobacter, Estherichia, Francisella,

Fusobact er i urpgotangmensa A sED denwpbsiosis Hel i cobacter, Kl ebsiella, Legion
ella, Moraxella, Mrganella, Neiserria, Pasteurella, Proteus, Providencia,

2l oonel o ©SRkicd BFOSRIELAN AR oA 3R] %pbaescg}ﬁe%ﬁ%w]ﬂ%p@e% R oo S 2

Sal nonel | a, rra her el lTa um onel or
Yer sini amspigelestspbuntt tvas:huw kdstmngbmlmm%swsm@aﬁmfdhm may be

non- det oxi fi ed or, detoxi f ¢ n1iL ;&Hea ergbo néos 3§ ag{g S%;PS i sol at ed
from t heSOBARaY NgiPFIPST %%p%ﬁ%fé SH \Rﬂf‘ 5 5ot s prepared
may be nivipsbi Renenidae sjmﬁ’n saithiat feomen BosrE cidfitasesentadpas pidcened sy ref erred

to herein_as_ | VX-908 (may g@o be referéed to. as Pr.o oéelin . In ot her
wor ds, picdt @%@Wﬁmﬁsﬁt% SERE PR AN PRCH S A PO ''s adni xed

With at Leashndseellsigidenk) lbidasriEahabt dembl, HeoMilepiaREOME &BSqerposi tion
( sz({:}h Cd%gve]:r;/ E‘.Tc?t&r;deﬂymg 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 followmng references; US Patent
25 5,726,292, Immunogenicity and Efficacy of Oral or Intranasal Shigelia flexneri 2a and
Shigella sonnei Proteosome-Lipopolysaccharide Vaccines in Animal Models; Infect.
fmmun. 61:2390; Maliett, C. P., T. L. Hale, R. Kaminski, T. Larsen, N. Orr, D. Cohen, and
G. H. Lowell. (1995)); Infranasal or intragastric immunization with proteosome-Shigella
lipopolysaccharide vaccines protect against lethal pneumonia in a murine model of
30  shigeliosis (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: immuenogenicity and efficacy against lethal SEB intoxication in mice

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



18 as an i munostinul atory conposition). Thus, the O VI ELLPS (IVX-908)

adj uvant can be conprised of two of the basic conponents (1) an outer
menbrane protein preparation of proteosones prepared from G am negative
bacteria, Such as Neisseria neningitides, and (2) a preparation of one or
nore |iposaccharides. It is also contenpl ated that conponents of 5 |VX-908
may be or include lipids, glycolipids, glycoproteins, small nolecules, or
the like. Proteosone based conpositions as disclosed herein may include one
or nore caspenRand Sipwdoneh fordinpteyad Presant qivhtof PEptitetan® Arcasin &acamts LiraNEw

possessi ng,the . .capacity i nul at t . n S | t S

appr eci at g%er‘?rﬁﬁ?na‘g?féﬁe%%%e %?%"%%ﬁﬂ%n&ﬁ??%%ﬁ%ﬁ%&éﬁ %eﬁlﬁ}{@r menbr ane
protein ((gjh?aﬁt&ﬂ)z @ﬁmﬂ@nlela}); z(nﬂll&ci}taﬂomé?i;ﬁbd&pﬁﬁé vhdcageenhadcheegef) 10 ?f gram
negative bhacteria as_wel| as _a |ipo sac ri LPS) .c onent ,of a sane
or di ff er SFFIUBPLEHCIEERE PIAAD 2 RRe p&ag?&gﬁvgﬁ éﬁpgﬂgﬁ@ﬁﬂ’%} fQ" E&E{tn}f"% Aas, for
exanpl &, KgangspWiIGHses khd W, &l Bodn0st (1088 1$enE£50me . by interacting with
certain receptors (e.g., Toll-like receptors) produced by one or nore host

cells of a vacg) N8 LSl NunoliblloN sl RRLRGAQ PELOUMI BYodieory, one or
nore conponents 0T vacci ne ornmul’ ations di scl os erern may interact
wi th Tol | sdebfeane exmeqisqdOMKsT RS Inmsso poahg drom Gheranesgafinabastamadyuol aadapt i ve

i mmune response of . a,vacci reci.pj ent.. e \[ east..10.TLRs (see
Takeda et {Yé4fer@ SI&?°&FM%$W-$-9§W§HC%§W( %ﬁ%g\?‘ﬁgi@%& %§é’ gl Strai‘rrg?%m%i gands
whi ch i nt g4@gdn, WERHL suth Seephenty| 45: BB, | 96t Sowell tiniNew eserltiine been
identified, with tﬂ‘ﬁggge?b% n ?f §§R8 d'TLIé% g%tZr neﬁﬁ;a proteins
of Ne?%seyﬁ‘é’%rﬁ“r‘iﬁgt ML @f@r’%"' %W?ﬁﬁ’ggéﬁﬁ TEAt S P%Efe ?egfgpo as Por
B), intergg, SawhitNd, THB 2007 b pokdRBNOS 4, PB4 3 Ubhi E104re abdfulGk A RhmeO@tany

bacteria interacts wwth TLR4, Accordingly, one nmechani sm by which vacci ne
f or mul at i ¥HEvBESERIHERSERSy Bich aﬁﬁ%ft%h‘?fr‘f%%‘%lg%g- aTpieefoByt ekparsd fect

i ncl udes @GtineabbRR aRb cONBinGk Bdidindik ipbfAyABchafibid PSoMEY Sing fdd, ABOL her
aspect of the instant invention, 1t is equally possible that activation of

ot her TLRepciest hisd i PrapucPL ONFPoTIR & o eresy 14 SPsrissh ATNRTERARIUARSRYN or
furt J i i i £ yt oki nes
eI e B e P esponse.
The qual iinededivemahicholecieranemibranduy strepterey enrpelienefotytre-lise OM? e TLRs is
expected ¢ J: Cl i : 1B, S T ! ed or

i mbal ancé pg#lh%lstﬁfgéenéf%érg% %ﬁ%@gﬁgg@%%hggﬁ&%@%ﬁ%& concom t ant

hunoral antibody response. 30Ligands interacting w TL of her than TLR2
and TLR4 may abpesepaiaridedsied e Fraore Shsser oF %ﬁ@%&mﬁwﬁw@ﬁ Such

vacci ne Qﬁ%ﬂg&%&%@@mon@é@@& Bk telerfATH bNAIHONGrREs B8R -sRitwdence t he
devel opnent of a host i mune response sufficient to 19 treat or protect

f r om2&ny Ibegers wckips¥dedla flganasear Hlefanenqeshdgaiioidssoh RS anEc&¥¥oci at ed
| gands kagluoecnRitle AbariddRls, Bhdbbasds, Mrddd10S Brlbas KM Bfiobdkdd St 1. List 1
Chiamydia, Citrobacter, Edwardsiella, Ehrlicha, Enterobacter, Escherichia, Francisella,
Fuscbacterium, Gardnerella, Hemophillus, Helicobacter, Klebsiella, Legionella,
Moraxella, Morganella, Neiserria, Pasteurella, Proteus, Providencia, other Plesiomonas,
25  Porphyromonas, Prevotella, Pseudomonas, Ricketisia, Salmonella, Servatia, 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 fimction



TLR fam |y Ligands (exanpl.e of possible source) -TLRl Soluble factors
(Nei sseria nmeningitides) Tri-acyl |ipopeptides (bacteria, nmycobacteria)
TLR2 Lipoproteins and |ipopeptides Porins (Neisseria) Atypical LPS
(Leptospira interrogans) Atypical LPS (Porphyronmonas gingival's)

Pept i doglycan (Gram positive bacteria) Ljpoteichoic acid (G ampositive
bacteria) HSP70 (host) dycolipids (Tre %)nema mal t ophi l um TLR3

Doubl e-stranded RNA (e.g., viral) TLR4 LPS (G amnegative bacterja) Taxol

(pl ant) Hsa@enmhwumumspygommm}) HBPs ghe M8 “pheheAisey cm B i nogen

(host) TLR ompnsed 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 hposacchandas It is also contemplated that components of

) IVX—QOS 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 Jeast 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 & host immune response by interacting with certain receptors (e.g., Toll-like

receptors) produced by one or more host cells of a vaceine 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 fmmune 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. OQuter membrane proteins of Neisseria meningitides, for
gxample 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
vacoine 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)
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.

20

25

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

immune response, with or without concornitant 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 orin

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



Flagellin (bacteria) 20 TLR6 Di-acyl |ipopeptides (mycoplasm) TLR7

| m dazogui nol i ne (synthetic conpounds) Loxoribine (synthetic conpounds)
Bropirimne (synthetic conpounds) TLR8 Ligand yet to be identified TLRO CpG
DNA (bacteria) 1 TLR10 Ligand yet to be identified Any one or conbi nation
of the identified TLRs (List 1) nmay be activated by any one or conbination
of TLR ligand conponents of a vaccine forlRul ati on contenpl ated herein. It
is further appreciated that stinulation of any one or multiplicity of

111_, Rs mgy,g prA&SE B8R dnsieeniy 2isBige, 20 YotGBEh Béred. UL TORS @idtasscefatell R | i gands
at concentrations suitable with the route of adm nistration (e.g.

i nt r anasakigands Pr@&dpolwt ey limited to, those presented in List 1.

List 1

e

TLR family Ligands
{(example of possible source) |

TLRA | Soluble factors (Neisseria meningitides)
Tri-acyl lipopeptides (bacteria,
mycobacteria)

TLR2 Lipoproteins and lipopeptides

Porins (Neisseria)

Atypical LPS (Lepfospira inferrogans)
Atypical LPS (Porphyromonas gingivalis)
Peptidoglycan (Gram-positive bacteria)
Lipoteichoic acid {Gram-positive

bacteria)
HSP70 (host)
Glycolipids (Treponema maftophilum)

TLR3 Double-stranded RNA (e.g., viral)

TLR4 LPS (Gram-negative bacteria}

| Taxol (piant)

HSPB0 (host)

H3P70 (host)

HSPB0 (Chiamydia pnemoniag)
Fibrinogen (host)

; TLRS Flagellin (bacteria)
|




Therefore, according to the instant invention, it is understood that a
vacci ne fornul ati on may include any one or nore TLR ligand(s), including
reconbi nant |igands (fusion proteins or fragnents thereof) conbined with an
anti geni ¢ vacci ne conponent, or 10optionally including CD14 receptor, with
or w thout exogenous addition of a Ilpopolysaccharlde conponent . In
one aspect of the instant invention only2¢he TLR binding portion of any one
or nore TLR |igands nmay_be isolated by, for exanple, reconbi nant DNA
t echnol ojiTéﬁReand formulated with or w Beaxtyl@p&op@pt&tetshﬂfywﬂuﬁma)treate}rrent

r

and/ or priophyl actic prevention of 15Al gheinmer's Di sease or simlar dijsease
or disorder. Such a pol ypeptide nmay al so be prepared by one or anoth

synt heti ¢ TRRgcedures wel | known to thOSi@m@ézcﬁdﬂnddhner@syr{’tﬁetﬁféomﬂ)\&iﬁ-;d\éa hi ng
to be bound by theory, one such isolated binding domai n nay be isol atjed

froma portion of Neisseria nmeningilidi'<*SUPEe GERDEEHEOPPBYRIS referired to

as Porin|B which is suspected of bind|qgnbpwﬂhgqswﬁﬁéﬁgcdﬁﬁgmd@g}ypept|de
| i gand bj ndi ng domai ns of TLRs 20 may [al so be used in simlar fashion al one

or in one or another conbination. Such a formulation nmay be used with or
W t hout f[irgrpéecessity of adm ni St ering Ebﬁﬁﬂ%%ﬁ?@%@?déﬁweél formot-atton, or

may be used subsequent to adm nistratiio a Proteosone GA fornulatlon I n
addition, it is appreciated that a varlant (e g., conservative am nolacid
substitu L b mg—pc Id. Télrf% Hgamd-raybe--tused to
activat a R as long as the variant m£ Palngﬂ¥%e ability to bind (and

activat
such a
times u
contalnlng nultlple coples of such bir
(| Den a¥aaa N

or dlfferent TLR ligands. In certain proteosone based conposltlons one or

nore of the C@.Hp@ﬁtﬁd}tcoﬁaintaﬁozﬂéftﬁ@zd%ﬂﬁiéd%r(ﬁtsﬁ?’ﬁfh‘ﬂr@é b OR8¢ alynebe
non- coval ent | conplexeg but rather may be m xed with the proteodsorne
6

conposi uobﬁortﬂén on of TH& dend qompensty %awwemﬁ@umgeaeré@mbw@moﬁs t er med

Proj uvants &aRt-abite@nbyimsiBintul AR URLS, Of & BRASRAY ST TLRSmbPbe
I|poollgésaccﬁag?ae (LOS)) while IVX-958/ rotollln roteogone based

conposi t PRZPEDET BIRE FINE i ﬁatuhaabe@é ADISR Epandaat @,qmcm;atzb@s suitegrie vile same or
differen | as the OWP conmponents or mm
e33R ?‘1%%1 é{%er 1? \(/ee 4 H2LdsAl in ?e@ﬁﬁdaﬁé 2) nmp y

be a mi xture o rom nore t ne gram negative bacteria. In

one enbodi Mentperdihie, sbédd@inghd Ql@%?s%hﬁﬂ%ﬂ%ncl@ f&ttﬁl%rstl%d ek Qbh.chs @ percentage
of the total Proteosone protein can_range from about 1% to about 500% nore

pr ef er abfoymilatien maigelude s wis oumopOlhR §zadtit indindiog respmbinant ieandse fr om
about  30% 44, Ahet oxlé%é‘léﬂ'ts thie&) combined with an antigenic vaccine component, or

10  optionally including CD14 receptor, with or without exogenous addition of a

the TLR In still a further aspect of the 5 instant i nventj on,

‘ FHR-H1-6 allu tea—oehRe—o0f re
.Tﬂﬁ*iégbﬁguEZHE'EKmfteghﬁS|og| ﬁ%gbg?eﬁﬁmgﬁiypeptlde

1d|ng portlon or even nultlvalent

lipopolysaccharide component.

In one aspect of the instant invention only the TLR binding pertion of any one or
more TLR ligands may be isolated by, for example, recombinant DNA technologies and
formuiated with or without GA as a therapeutic treatment and/or prophylactic prevention of

15 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 TLRZ. Other such polypeptide ligand binding domains of TLRs

20  may also be used in similar fashion slone or in one or another combinatior.. Suchz

formulation may be used with or without the necessity of administering a Proteosome-GA



20 range of about 10%to about 100% A preferred enbodi nent of the instant
invention is the i munostinul atory conposition wherein the proteosone based
conponent is prepared from Neisseria neningitides and the final
| i posaccharide content is between 50%to 150% of the total proteosone.
protein by weight. The final LPS content nmay represent the conbination of
endogenous LPS (e.g., LOS) plus exogenodsly added LPS (or LOS). |n another
25 enbodi nent, proteosone based conpositions (e.g., Projuvant) are prepared
Wi th endogeneuson bRes) d.aRseashatblde (doB)trait M PrbiesmnNeG s Eomivdatioangi ng
fromabout 0.5% up to about 5% of total OVWP. Another enbqdinent qf the
i nstant | FnaERAEP i 1parpveci thel Graper s HHNEHVERESGERY &ad F‘ia’ﬁ%@%@l? ride in a
range fromabeug b%%%%fanﬁﬁwh 2% aﬁd‘ﬂx_ﬁ;& Redieigrned Ebadiipatndet ween

% of éiP

about 15% and about of total . e instant 30 invention also

provi des eriegmpeuiins brabittabriigd rprsadenbiRdé d8t & Federapid ahpe

G am negallye RBGIAT ifh o TPRAYiSE s Wai oM BN B8 Add0m BiErefaB: Ghddp Negat i ve
bacterial species that Is the source of proteosones or froma different
bact er i almspéuiepysing ip@mbinant DNAGectpglogies teprap@e 20elypentidesanteiginghe

productiqn : A t 50sQ Wl AN ) vacci nes
desi gned r?ugﬁﬂgfﬁéétgf%%%%@ggﬁo%@: mucosal a %ﬂ?fﬁ’%ﬁ%ﬁ{o%a?@gice bot h
syst em ¢ comerising malnigle mirsiogadonainsof thdismye peéiffereat LR Ligantisi nt est i nal )

anti body responses. Micosal adm nistration is preferred, and includes, but
i's not [imteg dQainBrRsRbmhEbACY céBpditions) Ghe'e Merd JTihAdAgRhent bRty @phar yngeal
and intrapul monary), gastro-intesti ng}iﬁ% e.g. inc] udlgr&%3 oral_or,  rectal) or

t opi dal (e vgccieadRiraHEtamPEPd Bt D DPRTCVAMRHK FERPREG I TR Py e SR ¢

det erm ”%m%raﬁeéga#ﬁ%ﬂn?oé?@aﬂ(@g_,Wﬁrmm%t@i@nﬁr&y&r)@mhéeuc regi ons whi ch,
when appropriately fornulated Wwth proteosones, align with the proteosones
to fol ut cempasiioheserd Ripjusit epntain snlyismell sarougfs of erdogenese LER (& subj ect .

Typi cal i phI L ] 1 i L REAS mroki cchari des
Pl i B B o R ooy e,
envel opecarzit eddicteibxpgaiors hRS which praytbeifies: e spapen didsrenl graminpgativasi ¢

hydr ophobi 1.N0_aci A ! e obtai ned
f rom? gr aﬁ%°ﬁeé‘§:‘[nﬁpf"€}%s %é%t(g@g%%lﬁg?%%%%gﬂa%g&g%er i CEI gfﬁ% g@s@%?ﬁ%‘?ﬂor@
Pseudonzpagsne gremmapdativeissctdBimucel | a, Shigella and Neisseria. Mre
specifically, the 15 proteosone vaccines in which nmeningococcal outer
nmenbrane protgi,n. REYIEASRR: BEE PiababdHang: {RfLPBY fdight M RRendEE 8f Be Of N
meni ngi tides or N. gomorrhea or other Neisserial species) are

non- cov alotzhpioteoswre Hrpficisxced range fram apautioy’s ieabeii F00&ey mss BEFFaP bl aNei sser i a/

| i popol YSacChal LlGRa) 1 LRACIdBRSAGCIARLARSN Lo 0% (36615, 3E f £lesi gned

to prot ergltlgeagal nst di'seases caus y gram negative organi sns that contain
any xf trasge24d abmurpofriemebquai §®%.0h préferesbmpiodiment of iidiinrpbianbigodoviéei or

Shi gel l ae. Mr.e specifical.l ' ' t hat
“nduce amEBOHG IS sheBl iyt M AL Do ARG B e fha 5

" pol ysac qhadskeenbriagitida end teffinshimpetccbarlde popattys batwher e s itk efiky eby
confer

honpl ogous prat.ecti on.agal nst Lgel.losis. _Th ' - chari des,
when corfpfeXe °¥%E§W8?B§¥8%@§$ ?%ﬂ%%%igggﬁﬁ?hﬁglFﬁge%?%%gg@?%éagﬁnune
I esponseg endi€nous 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 Neiserriz 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 lipesaccharide derived from any Gram-
negative bacterial species, whick may be from the same Gram-negative bacterial species

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



25 proteosone vaccines are prepared and purified fromeither Shigella
sonnei or Pl esiononas shigelloides for imunity against Shigella sonnei

di sease, fromShigella flexneri 2a for immunity to Shigellaflexneri 2a

di sease, and so forth, using LPS derived from honol ogous or antigenically
cross-reacting organisns to confer honol ogous i munity agai nst shigellosis
caused by S. flexneri 2a (or 3a etc.), S2boydii, S. sonnei etc. Further,
US Pat ent 306, 476, 201 descri bes the adm ni stration of proteosone-Shigella
vacci nes that diSePaudttcia78)28htelatdsno thiagtoduation adepandenird yf precdesopreot eosone

vacci nes using.shigella LIPS anti.ge eri.ved fromS. flextzeri 2 for S
{rerner: Saptiritudsudnt einfiel Bl BT Pl tRe P mio S S 5ot
sonnet' diosiﬁa&ebotarsgstaﬁlim(mtsmagedﬁt@ggﬁm]ﬁdi?@ﬁfsl_ﬁkwory RedidtdagnAndntibedli es ':1 hat
recogni ze the t organi sns _and.there conrerri rotection agal nst the
t Wo typesremonﬁﬁis\é\g@‘fg%?a SE%?“PH%‘?‘F&%F@?{’ aé‘gchg‘f‘%ﬁgg‘h‘g%%ﬁdl % LPS vacci ne,
in whih RERLeeE R Scludip igroup!, BottagheyR e ihﬂﬁﬂﬁﬁ&@i‘y),a%a@tr@&ﬁ@ﬁﬁﬂed to P.

shigello jdes LPS using hollow fiher diafiltration technology to produce a
vacci ne ae&%i wrivdipe ol BgTBFﬁﬂJQSE'éS’Pw?Ie(g'Ei SOWFYVAREPEY 2BLESSHR &% nal rout es

and to i ngumenantdhodings: it halbietae asihe BydrbishoSMRE hoarBpiafd fegRAs Lvﬁé%of S.
n

5sonnet-, are thereby used to 'E’é’gt ect agai nst shigellosis.
exenpl ar yVistePpeRUte I armtsd E e eBRe e sdign calieanreiepiemes ta foEngr esent

i nvent i O'Eoﬁxgleﬁ%&ﬁ&%?i@i@arﬁﬁ}iﬁﬁo ©988bnadh ¥ @ tot! Y%Si@ﬁ%m%ﬁ?ﬁiﬁi@' lin) which is
a non-coval ent formnul ati on of isseria nmeningitides outef nenbrane

pr ot d0ns defrainaws neiady shypelipideolportrgaariden adudinpetprifiphr ed from Shigel | a
fl exneri hggﬁgjal_' %s%g@%!@.{m&h%}h%ﬂebpe or #5ofied th&ﬁs, of he phrases

"physi ol o I'y acceptable carrier” and “"pharnmaceutically acceptable
carri er " pridichonraytidse withtietrishakigeenihicnsdep acid enchers. Zhesadetempingrt a di | uent

t hat doe C L-and £ i1 rik i : j ; S not
abr ogat o TR oy Rafe st Bl Aot ale W A R RDIAIR ROAEREC "
conpoundPséuBHevmisnHernehtler, Bricela iShigellt ind Béipsesiat Boanspecifcdllysibbst ance added

to a,pharmaceutical. compasi,tion to further facilitate adm nistration of an
bt LD R Rt iR e Bock ] b e g RIS ARE " 2 Pl 0

cal ci um graphoiak prepadCiaaphaephete mewtugirblas osMgansrbauthriothees of st arch,
cellul ose derjvyati.ves, gelatin,, vegetable oi.ls a l.yet hyl ene gl ycol s.
Techni q %’SSFHFy ?S?IFFSF%‘& i %]lﬁlﬂgt‘fﬁ’i%ﬂfeﬁ% té?ﬁabﬁe %fr‘ﬂ*g?‘gfgeg Sﬁ@ﬁy‘b%r found in

20" Rer ni mgtseraslifpal smeeiibcallipSsi @ieesaridedrcisrPucinghid dedlithed tdEast on, Pa.

| at est edition., ) Sui tapl e routes, of adm ni stration , for exanple,
i ncl ude RIpiEF! 28pagdieases PARKhRICBERMEEHIVE REFRSHP 14l Fnsay Rt par ent er al

del i MET YoonipBhtrd 8 hToithd CoMPUKGHdIading SERGHYSBDE SHRtlhel Mdra SR bR, Y
injections as well as intrathecal, direct intraventticular, intravenous,
(i nt r aperthe praEAEome YRcpiapoaiain IgfS thatipduse anighody apseensenihal rogngnize Kepr ef err ed

rout e of, 2aad iR bRkl RRria O-iRLR 114 Bpdpdlys AR el ¥nd thereby GA
f or mul at’f ons conprisi'ng proteosone based conposi‘tions, or in submcron
enul si omenier heragiogns pxitentisn egaimshehigailebipi Thekirapolysacekarideaambyn oral |y,

intr ana%glk#%éﬁe@{orﬁr&%s%ﬂeé,%du% t%%lii‘énégzgigﬁ&&%ﬂ l}}ﬁﬁﬁﬁé}es .ogfe"é.l.mfhé;onbi nation

t her eof ough 1n certain e nts 1t 1s preferable to adm nister
t hedr papentaoak vgcobres axeqospatadynd purified from either Shigella sonnei or Plesiomonas

shigelloides for immunity against Shigella sonnei disease, from Shigella flexneri 2a for
immunity to Shigella flexneri 22 disease, and so forth, using LPS derived from homoelogous
or antigenically cross-reacting organisms to confer homologous immunity against
shigellosis caused by S. flexneri 2a (or 3a etc.), S. boydii, S. sonnei eic. Further, US Patent
30 6,476,201 describes the adminisiration of proteosome-Shigella vaccines that are multivalent

in that two independently made protecsome vaccines using shigella 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 thersby inducing antibodies that recognize the two

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



24 Dual or multiple routes of adm nistration are also included
herein. Dual routes of admnistration may include, for exanple, proteosone
based preparations prepared and adm nistered intranasally but separately
from GA which may be admi nistered by injection at the sane tine or at a
time different fromintranasal adm nistration of proteosones. 5 Proteosone
(Projuvant) or proteosone:LPS (i.e., 1VX2908) conpositions (in the absence
of GA) may al so be adm nistered by injection sinultaneously with GA or at a
di fferent fjfiRrmdrOla grétbR6hk SRigeldEPREIHL, ih%ﬁ&%r‘é&%&n% ﬁtolﬁ?gz‘oﬁ;ly gnid.on may
be fornmulated in a physiologically acceptable carrier, preferably in

physi ol ogi®di¢njraeerasalis Braripp fief siigstpdas L Ha nkng hallovwfibes diafifr Higar ' s

sol ution, i i G Si bly
transnucoggkmg%%%%ﬁ%?%%?g%%%%%%gené%?ﬁ%?gﬁgg%%ggﬁﬁg%%?%%g?ﬂ%ﬁggrrier to be
per neat ed Lpgsiingeropiseend tp ndyes FogpeditsdbatancosBge theronetis Qrantigenr BPYehdral | y
known i:n t r o L Stk ati on, the conpounds can be

f or mul gt eégj?neeg(?h tg”%?%%%ﬁ?%g a?ﬂggtg%%%i\ll%géonpounds wi th pharmaceutically
acceptable carriers well known in the art. Such carriers enable the

conmpounds of t W& SFRRIATIPYHIGIBENE BOFRASYRe Bassd cpmpesifian ol fhq ATEsenyyr agees,

15capsul esnvehiidiis HfoteodsthShasSd/mbifSal agfukbht IT-OGUPRATEL PRBIch &fhdde i ke, for
oral ingestion by a patient. Pharmacol ogi cal preparations for oral use can

be nade u$PYFnA BB IO picEHt menlipTE s PRI YT HRiDRYcinh PTRleR MR igd

m xture, @i&eﬁé&ﬁ%&éﬂ@%}@pa&@é@éﬁS’hz'gizllagﬁ&ﬂ%,es, after adding suitable
auxiliaries 1t désired, to obtain tablet's or dragee cores. Suitable

exci pients ar j rt  pded ol as sugars, including |actose,
sucr o@, mnnﬁ%&@@?ﬁjﬁkﬁ}élﬁm&?ﬁﬁg@@ preparations such as, for
exanpl e, nmize starch, wheat starch, rice starch, potato starch, gelatin,
gum t r agacant htlermaeftsr] the plrases Gplwsiolegisaby gesepiehle caeietl\and dphdrghenyticallyodi um
car borret h i / ' ' t uch as
é’éc%fth%l? !é%ﬁ% @&&&y@%@gﬁ#@%&%‘hﬁeﬁ AR ARLE PP h%fﬁ'é%. fhat

pol yvi nyl pyrro Isintegrating agents may be added,
such as cdoss seoll dandestingshyiviriigtiongy ax eighuiemend doemot arogdigimibolegitad or a salt

t hereof s \ [ UF i al ? | adm ni stration, the active
i ngredi ena%éﬁ%?ndﬁ%@dcﬁ%@g%k‘gfle%g '0“%??{&{)1?%@% invention may be conveniently
delivered in the formof, for exanple, an aerosol spray presentation from a
presddri zed pataeipiederiglsyripisry TR fp FhgeT Sebsinognaddad {pPherBatEra ant |

e.g., di Q:BJn?BQQ&rI L URRQIBINRRE adhinl &R A Gk UeR ATBERARS: Examples, without ,
di chl oro-tetrafl uoroethane or carbon dioxide. Inthe case of a pressurized

aerosol , lintatignsdgecipieits inviie pacigacabentedalsyus phosphateivagoes suawyend o
del i ver q}zﬁggfo?&%%h,%ﬁédgée daﬁ@%é,%glﬁﬁ%g/eg&ﬁﬁlé |oﬁ'sg ’%og%ggrle%fe.gggbﬁ.t' n for

exanpl e, use 1n a dispenser ornulate ntai'n a powder m X

of the compound and a s%tﬂgﬁl@ie E‘(f)‘ii er. base such as | actose or starch. 25
The prepar at | SREUHEEFr PR nigzatios, o druge 88y P8 iRt er al

adni BpSt FALHBRIon® PharmaBYHRe Jtfent ] "OE4dKORIbAEHIEOTD |, REAMS Ph N ki Sfftion. _
Fornmul ati ons tor injection nmaybe presented in unit dosage form e.g., in

anpoul es or iag.. lrLr;i dose. cont.al Rars, ith _optionally, an _added preservative.
The composi ¢ | SHEnH BE S SRMALER By RS e BRE T o Por Ty o
transmucosal, transnasal, intestinal or parenteral delivery, inchuding intramuscular,
subcutaneous and inframedullary 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.



5aqueous vehicles, and may contain fornulatory agents such as suspendi ng,
stabilizing and/ or dispersing agents. The pharnaceuti cal conpositions
of the present invention can be adm nistered for prophylactic and/or
therapeutic treatnent of diseases related to the production of and/or
deposits of anyloid (e.g., A6) anywhere in the subject's body, but
especially in the brain. In 10 therapeut#t applications, the pharmaceuti cal
conpositions are adm nistered to a mammal al ready suffering fromthe

di sease and i npnaed. QfipldSRLIBMmitReBA A IGCARIL A hor SO DS kdi@ns Wi | | be
adm ni stered in an anount sufficient to inhibit or reduce further

deposi t i ordoinistgtisnTnay iptlade. o S¥RIERY PEQtBRPmE batd AVCPRBHARIP EP &g & %and/ or to
stimlate : Yeefarhsit 8 SdmANME bphiddbiat € a
reductiona@ﬁﬂ%%g%ﬁg%ﬂ%%@?%g??%%h?ggg%%g?%%%QFEQELaques. An éﬁDLnt adequat e
t 0 acconphi tbhsdntr thrd a5 atfefiinn diffesast Gomtinzrapd aéppinporefrrelerspgictose or
amount . " Fo I SorPPbd £t IrpRS ' £
composT ti breLeosee {?@ﬁ%‘%@@éﬁ?ﬁ Féﬁgce Nt osnﬁger"g9 gtdg nq8?1 ch{x;EeU}gcfg E{t?gﬁ;ﬁ e'rfag)r%%? Pan

subj ect sG3)eplyialb be bdmiaisteaadyblycijectioslsanetnatusbazigh (. o 2t 2 Aifferenplize.ed

Al zhei mer _s .di seas but not alr if ' [ QR [ - uch 20
manmel i an® %’L}B]egtiﬂnst%%@vwﬁ &F egitéerl% ﬁfi%%gx%éé/n%é% %I? :ﬁg fgs cr eé‘?ﬁjﬁ%g pglk%?l?%@%l}y?al

anal ysi s, a@spieias eariidigsteferablytie physttilagdally compatible buffes gich @ &rek'{ LHGDR. Nat ur e

349: 704-706) . , The .phar maceut i cal ..coppositions w |l _be al |, ibi t,

pr event o@ﬁ%ﬁd&?@“&hﬂ&% wg"&bcﬁg apiﬂgﬁgroflfor f S?Sdg%arlrpa?ag?os%?gﬁfasnl %L%Q%que at a
synpt gt i@@hisitatRalpectBhagepropriet ertabbyrripr @\beptimgtednery Hehwed inithé al st ages
of the 6-anyloid rel ated disease. Th am)unth of the compound required 25for
such propleynaatione SEFeRAPAEHLS & 80ST %gmf’gné&t £ %r ophyl acti cal | y-ef fecti ve

dosage, mmy, but not necessarily, be generally the sane as described above
for therapeut ikor brabstmigstration, the corfwunguirands dernpfatedyesdibgsciomberdes B8 and t he

1t or char S RB ISP Lo RSy i R Sbprap o SHALS el BPn o BEWR. B B ReT
bovi ne) whairtdis eable tHeeomppeeis obihe énviehigim forbe Wuaf;ftd &s,tatsﬂa??@a iliegesal , or
SUbStant 1 SHPTRS PG ST Sy “Bor o, MR i sl he DS,
di sease, guka! Bidrinadoliogi@NBlepitivns fig ocdliusé caal besyadp neing 2 oblidexcpéent,
optionally grinding the resulting mixture, and processing the mixture of granules, after
adding suitable auxiliaries if desired, to obtain tablets or dragee cores. Suitable excipients
are, in particular, fillers such as sugars, including iactbse, sucrose, ménnitol, or sorbitol;
20  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 2 pressurized pack or a nebulizer with the use of a suitable propeliant,
e.g., dichlorodifluoromethane, trichlorofluoromsthane, dichioro-tetrafivoroethane or carbon
dioxide. In the case of a pressurized aerosol, the dosage unit may be determined by

30  providing & valve to deliver a metered amount. Capsules and cartridges, made of gelatin for
example, for use in 2 dispenser may be formulated to contain 2 powder mix of the

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



di sease or substantially preventing the appearance of clinical synptons of
a disease, in a statistically significant manner. Dependi ng on the
severity and responsiveness of the condition to be treated, dosing can be
of a single or a plurality of adm nistrations at one or a plurality of
sites or delivery 5 neans, with the cougge of treatnent |asting from
several days to several weeks or until re is effected or a statistically

significant dimnution of the disease state is achieved. The anpunt of a
treatment to Bie preparsioss ersebedibpiein By bolprealataddorRasaae FEmaTs e s ubj ect
being treate ff | {1RRonst BEINRARE aPhe presented

adni ni st P& gbo}“ﬁl%]ﬁlé&% gllrr(%}r%ﬁ%# eS preﬁsagﬁrnl %I ?112;5 phygélem anajpéatpcES Met hods for
cal cul at ungmsdoaﬁges%zm;alg $1i gmpcfules anpenmltidoserrontaiziers Wileoptonalvesmadedr t |

" Treat ment Rispl & P gyent or del ay
t he onseP™ BW%W% (Tmé)s 1t1? Il%onrzléﬂf I %ﬂﬁileggklsnégg&@%éf‘uﬁﬁgg fon gy%

hi st of Ogh@ﬁbus m&ﬁmmﬁﬂ idyeveih fotnubmryiggkes Sches ssspendings Siwélmnas t he

t her apeut |qc/‘ 95 ession or alleviation of synptons after their

mani f est AYBA %S%é‘é% aut oi rmune attack and preventing or sI owi ng down

15 autoi mune tissue destruction, "Abatenent", "suppression” "reduction”
of aut oi =une Fictrieknaseutical eMPOREH O FsrIeEa! iﬁﬁ‘?“fﬁlPéPa"r@tﬁﬁiE’(“?lﬁfﬁm@) for

amel i or ﬁﬂo 12%10 ane orqﬁergigeﬁﬁc BYARLA T aRbaskhR1Ald Bk IS}defcﬁ&? bf 2Bsor A

"subst a I'ncreased suppressive effect (or abatement or reduction) of

the aut@pmmmbmﬁe@n "Afreaifvdices 15 ithpnyubiestrhodg duy espseiailnindhrebra. dbr e
k t . Dt |
mre T Bt 0t flophfelfly bt SRRk S diphBreabll L Bbbiang CYATP oS

gener al Iaheadimumﬁeﬁng&md theodisarseaind MBnded odnﬁmnbfﬂ@ p@mage‘qt@allooo nmg/ day. In
one enbodi ment. a in.the. r However,
accor di ryPeSTHA @3’8%5“‘8?“ ‘leﬂ%rslgl %ugsiugf\i/cge W%%Ellbét%lr g@%ﬁﬁﬂpat ed that the
use of m@gomomrpgs @d;p]lmetaﬁd/&eﬂeaf @]r&afdylfmnmdrpla(qec amiperiso mtirnilets rethesrzbof ) may
be fornmul ated wt

hi gh
doses or°f W?&M@%W%‘?‘gé OSI%;B%E{ %“Bfﬁ% du%oze%%grﬁlm ?’%%%&g%;l ?Latl ?t elrs

not ecessdi¥d hfthqleh eAdlaseunhddghabeo adchbaptish/@isliy defirsehd a
Est abl i shing the e?fectl ve dosage, range as well as the optimum amount is
vel | wi t"mewp@ﬁ@a%kPﬁf?cﬂV?]d?Sﬁéf%W‘gmi n light of the information given in this
section. For exanple, dosages for manmal s, and human dosages in particul ar
are opt| m zea‘oﬂogroplggacnmap;gmmctnh, the ma@mnwéwmpwmgéth@pre@m(e g., 1

ng/ d ressivel ncreasi rit asuring
R L e e ﬁ“%“@h%%%%‘??%@m
i nduct i g OABraged auzmémm’eldissasem@ xmndllrmdy@iﬁ‘sr)ng(f@mnmhﬁlse@@ Skch,  Sci ence,

255: 1237 (1994) S red ctlon in f ce markers on
ci r el aﬁaﬁﬁn&iia%é‘ﬁ%c& g‘ {’re% ‘%Eﬁl ﬁgé%]}e scre?lmn%anr%elrm%# expr essi ng
cell's OledehBed :ﬁ'ﬂ@éﬂzx&cﬁcaﬂﬁ&ﬂ‘t&w@é gcteja&C(tiabi)@Jm-B@ 7Q4~V96)a§‘he55| ng t he nunber
and activation of imune k |nth imting

di | uti onhamarspéiral cawaosaﬁ!ﬁqwﬁ@%? %T;Iif) O‘Pi'i’g’r@?@” Oroﬁeguc(e\?%ybcgd %%08%/1 NG the

di sease s ?&%&mme Ag %% giaBie: 4 @ sYRplomK AN BLPEhRY pfﬂﬁrmﬁﬁreéamgg gvday
measuring t he number attacks, Joql nt swelling, Cﬁgéﬁ@ str stl f f ness,
vi sual treditigl stasiss Pffhglﬁtaﬁlﬂ%{?@ée isegfes cldstoHat H’H? def fecti ve

dosg ge ks m?t[% Wachpﬂ%atﬁl%s%r&ﬁ td E&aasﬁro&ﬁﬁcﬁkﬁlﬁléﬁe%h{fé/ddéﬁgecinhﬁ|H7216| Iy

sigii fican uatron 1 n one of these markers and preferably one that
at t enuateseatssaritp St gomaalbythp sann @Waﬁ@@?@ﬁb%’? ifer therangRHie HpaTHER he dosi ng
study. Assessnent of the disease severity in M5 can be acconplished

accordi ng t@&@dﬁos&%f@ﬂ@%ezﬁ&&tﬂ&dﬁdd&pﬁm{m@y@l@ cldires thy pemefpatiest®ase. Such
met hods includé without limtatiaon: f attacks over a

sever nber
peri od Ghbjestraad Frepieas aranseRigrhireePin Tlc?F%/H’ic BS ﬁht% can be
measur gy, 8128 (e. O'Bo&/ hgs Bxpanded) WhiRkid thé Hbj&t af ﬁﬁneﬁ@@b@iacnﬂu nber and extent

of lesions in'thé brain (as reveal ed, e.g., by nmagnetic resonance i maging);
and3{ r egpemmyntal onierapasis eIt cel | s,

As used herein the term ™reating” includes substantially inhibiting, slowing or

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



15Havi ng now general ly described the invention, the sane will be nore

readi |l y understood through reference to the foll ow ng exanpl es which are
provi ded by way of illustration, and are not intended to be limting of the
present invention, unless specified. EXAMPLES Arnyl oid precursoriprotein
(APP) transgenic mce were inmunized with nmyelin 200l i godendrocyte

gl ycoprotein (MG peptide (amino acids 2§5-55) in conplete Freund' s

adj uvant (CFA) with subsequent adm nistration (injection) of pertussis

t oxi n ( PT)distme detubsimhtivdly tohevinting tiscpiardrick iof ylities]l Expetomirend éikeadd, lies gi C

Encephal o litis. R).conmpared to their non-transgenic littermates. As
controls, %ﬁ?t’r?ﬁ];%méﬁ%ﬁ% f%af%%f'zed wi th bovine serum al bum n (BSA) or human
P-anyl oi d peptide (AP anmi no acids 1-40). EAR devel oped 25to an identical
degree in APP Perencigenn &eagarary and (amenceveaessaf themondiiih indmdreSedl, qoFing) 82- 88

(1996)) apg. LI - b Qs . ved in
animal s i Qn’i%gr?‘i%?élgm\%%% ﬁ%kgﬂ%gflgf or V\,%tft %Bgﬁgﬁﬁ@aggler@%gﬁég ‘?% ns were
exam nkd meusopidl the lcogbeed theptmenhlestiog s $ewveml dayaitnsaveral weekARPr wutil amienal s

t hat deve X . Living. t-he. t.of staining for AP fibril in
t he hi ppo%%ﬁn%%%% Sﬁa?é?%?lg? {g&élvfﬁfgér{{?gm&gﬁ?%% c}lge&tsjec z?t%inS af%e‘{%e@fni nmuni zed
m ce was froumiofestreagroet Fobsadfpxer0d ¥)1L, af dowases B8 erediet bothecohjpabeidgt 0 i ce

i mmuni zed,_wi t.h, AP_1-.40 =Qx0 See Table.l. .Fig 1). By quantjfying total
brai . Af STt Ehe Byt AR, R A G ot e R b 28
ani mal wasesdsbiep physéedara stec digiadefdr tdcud airiorsedtistitad sipsi it 2R&hpwandthan 86%
reduc 0i on 1\/\/negE]Flll%orrpared to Af3 1-40 i muni zed m ce (p=0.03) (See Table 1,
Fi g 1# relevaly for der to determine whether the effect was unique to

MOG i nduced EAR, RAE was induced with proteolipid protein (PLP) peptide
(ami no aci ds 1B@attsn)’ of MR Mtented Bomdndafonth frestmeft ts preventogddlarthaP fibrils

was foun 7009 UGt | } . | | s 4; i : i induced RAE
(peo. og) pRRdr Guflaisbiual bt B Mt BV S o BRI el Ingb iy 4 D20

m ce as ddwtpleBeldrasis, 4dsvedlos the thertpentic supBuisson or AR4HaliGPE4E)mPRnkGRef 1996)
were utiljzed, .which .ar n B kaground.. Sim.,l ar results were found
wth Toot S b B8k Al hRE KA QUDRn PO PRe BSRY L0 R Y-
Acad 15ci alidZtpuB2is88 dediB@bipn. UhatemertidisegrdslonEAE réGetonMal ket oilmudhese

results d nstrate that the ohseryation was.not related to the antigen
Lsed 1 or SRR HAEG AT ARERAF ROdoP: BroAon QUpec: ot “EREoganer | ¢
backgr ousgkhehttdcRer asnatital A Nobstidiehgendedsed SQMEbelfRBE Baterar 6hanges were

observed in an; i myuni zed with BSA in CEA note, there was no
WP SFaF R 2Er R e SRR BR8Pt han 13

i 1 er enEERF1HIn Helbs SRRy A8
nont hs i faAel MRRMDISHEID 8F @Rhidalindicators of MS. Non-limiting examples are a reduction
20 by atleast 1 unit in limb paralysis score.

GA is generally administered to treat MS in 2 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 sffective 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 celis (CD4" and/or CD8") (Chen, Y. et al., Science, 255;

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



15192576 m ce greater than 16 nonths of age. I n previous studies of

i mune approaches for the treatnent of the nouse nodel of AD in which
animals were inmunized with Ap peptide formulated in CFA, antiaggregating/3
anyl oid anti bodi es have been shown to have a role both in vitro by Sol onon,
B. et al, Proc Natl Acad Sci 94:4109-12 (1997), and in vivo by Winer, H

L. et al., Ann 20 Neurol 48, 567-79 (200 3, and Schenk, D. et al., Nature
400, 173-7 (1999), in reducing anyloid |oad, and their activity has been

| i nked t onRasSPLE itk hembpiof DEE-4 a:cptem1g\edlxsuommae1amgainmunmf dA@CKaﬂﬁéﬂﬁ}Fel D. et

al ., Neuraoi nol 85-90 (,1998 a Fren et .al Acad
Sci US A @fﬂf%ﬁ@%gﬁf‘(‘%&ﬁﬁ qad agy %Y%B%%@“‘F% WS rRendh i dp(gg Ap in
ani mal s i FEIHRLEa6kioM shilyM IR dobi 3 pralifeatedy ot mbyf;cohhg&e dmswcsamﬂ;y
reactivity Wltgh plpaZngd Af.3 ﬂgh%%ody 5?|ters as cor{%%red to thos% from
ani mal s i #GUIHINSER WRIHROVARSCORRE BRGAF (P8 PX IS fE P30 At 18R K bodi es
i N anigmal g HxURE7 &Cn M Lo vk x@iuaPée&i@A/eabﬁltﬁaira@l@te@eaﬁ@bnﬁ@s dedicaonh). vel y
establish that anti bodi es were not éasit roI -pont h-ol.d J20 m ce

bred to /AMIIBiERMsagrs pi do8E i %S%P Fally gi Ig80EEL| ) CFA

fol | oved fy a4k m e mfe%afm?%d pefetas &%Itﬂa’c aAenuShOWedshonkalyh@toln and
Figure 1, AMI B- 30cell deficient APP+ mce, had a 90% reduction in anyloid
conpar ed Mae@mﬁﬁ@fwuﬁ@aﬁl?@éﬂn&W@fther ThS stai ni ng (p<0.001) or by

ELI SA for totg ?Q;g&gén?oﬁﬁ% hﬂéage éd?éz@ty%)ﬂﬁs caﬁ%@%@cenﬁsﬁs@%@é&r&ng Rehveiat e t hat

the reduction 0 MOO i mmuni zati on occurred an ant i body
i ndepénddmbwietstads dapending On Phee icblisease. udicgndizngds 1@@&?@@@ o Wé%ﬁoﬁctl vat ed

a1 et are ol AR P At SR Gkl et 95%%‘”"5’9?500% ”

M t r asi ngwhich c@ Bd mesurad, &, ¢.. NevhobipehdctigPisapilds | StgG7Scak); (mro0e)and\nslsat er S. D.

et al. 161, 127- osci
7873-8 (%%ﬁﬁoﬂs N(H&olf"ﬁm (o5 R, é% %p%a@%%gﬁmﬁggg@%ﬁ 2%%56 adepfs %ma e
84 M GeemytoRatiive NafllsMed 10, 117-8; author reply 118-9 (2004)). Activated
mcroglia (or mcroglia-like cells) may be further distinguished based upon
bei ”Q%br ain dggly ggov%ezfé{an 'd@s%hb&gthé {RRhE Bed8mt B8 ddmbreatdilyl - €

peripheral Iy, "such as neutrophils and nacrophages Procedures to
di st i nguiusderdiecal throdgh fefaeehoriacthe illowine Gampies miFaeE pravded BpRAY & and

macrophagi* Sl aafnﬂ%}l%otﬂlénﬁgc} e tinfilnd er@a& Jgat Ev&ﬁlﬁngﬁh@s@%f)& fidol e of

m crogl i ronin ear ance, rains of P tg mce i mmunized
(by foot pad injection or int ranagML&t h MOQO CPA were stained with
CD11b, a nmarker of activated mcr ¥ shown in Figures 3A and 4 and
Tabl e 4 15 i mmunostai ni ng of the hippocanpus of APP tg MOO-i mmuni zed m ce
reveal ed i ncramgkeil prwdmr@romin GR) wratssgnigimj ey e dm(guiged ®ifh giyelin

oy Ry SRR RS P O SR A b8 Bt s Ao iaueS (oD
BSAJ CFA ﬁcﬂ@vanﬂ{tmgMzﬁz/shbsaqmamsﬁﬁgmc(m)ec(lﬁ'm)hif@elzﬂa)sms boxtie (RS d at e levels of
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iate r'educti on” of but was coi nci dent with unwanted EAE.
I n t heses%ipe)) meriher periransginie htterma.tes and no EAY was observed in animals

immunized with AR 1-40 or with BSA. Eowever, when the brains were examined

neuropathologically, there was less staining for AP in animals that developed EAE. By
quantifying the amount of staining for A fibril in the hi}ﬁpocampus using thioflavin S, a
30 92% reduction in the MOG-immunized mice was found vs. controls (p=0.001) and a 73%
reduction compared to mice immunized with AP 1-40 (p=0.03} (See Table 1, Fig 1). By
quantifying totel brain AP content by ELISA, a 94% reduction in AP in MOG-immunized

-



toxin is used to open the bl ood-brain barrier for delivery of CFA

formul ated conpounds into the brain. Therefore, in order to evaluate

whet her the reduction in AB was directly related to the induction in EAE
and since MOO, PLP and GA have been studied in relation to MS rel ated EAE,
the effects of imunization of APP mce with glatiraner acetate (GA),
30which is a random am no aci d copol ymerzgof al anine, lysine, glutarnie
acid, and tyrosine that is effective in suppression of EAE and is an
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(injection) ofln pﬁéﬁtﬂﬂstbmﬁ@whﬂhsrithe éffect whe ynigagp MOGandutet FARE, EdfEt ai n ot her

conpositions ribed n.na adnj ni stere t. nj stgation of
pe?}t)uslsi ISW%SGQ ‘T”#ﬂ%@ﬁo 1%&8?@%%%83&@3%%’?8&5%%? Qgg)ulg?]ﬁams 1%“ 90|8 with
?r W tSh?%%ﬁﬁ?ﬁéﬁt&Qﬁﬂt fof Apteﬂb@@b mﬁfb&ﬂﬁh%gd@m%rmmﬁdmmmﬁmmms| Is
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thus i zé%{cpxs &ega{be@egi Hsfah &g tdt mn)smnwzi@@zm@pﬁoz NosHAaad

i mredi at e thereafter and at 48 hours receive ILnjection of 150 ng

of per t uskiliged; whicharepp B8P/ Phyracimand; rﬁ%ﬂ?ﬁﬁ%ﬁ% P‘Fefelﬁoli"éd W@Pg 83HETF ced.
G atiramgyp, ?ﬁ%ﬂéﬁzemee'd%@cﬁbeﬁw RfhclkDetdl, 9&@&%&5&&3&0@ g 819@6)1‘ ibril in

t he hi ppocanpus region vs. untreated controls (p<0.0 % r'educt i on
of taval tainihoi MOGORAE (Sea0abie)l).(Besse Raplderpnsirateihgt Til)? Ob%‘éﬁh@ﬂ%ﬁén 0
clinical %pﬁgﬁlg ﬁggﬁ% Spdr @ N.
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vacci nat igemetinibtdkgpuad oftherermat eorthe génden(Shbussletiordar). dfo Apnggstweradj uvant s

ot her thap CFA-.was i.nvesti. asal,

adni ni sté’B%eﬂ"e&I“é?q@g%}?m%g? ‘t%gh%sone or %tet %ﬂgggwaé%%%gﬁwcog%l
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of a_npon- COV%| ent ﬁ% r%l %ﬁ rI\Iel sseria neningitides outer nenbrane

pr ot & ns TEAT QIEESHRES) aé‘??(?‘ﬁ §¥d¥ishi gel la flexneri, which has been used
both in humans (Fries, et al., Infect |mmun 69:4545-53 (2001)) and
mce (Pl ant e InlArevéstus aﬂudles Q@mlﬁ@ approachegfop the tpngn} of hesnpEepRiEdl M ce

recei ved hgl e tr at ”E%;%ugfzﬁ@gr%s Sp%{?&e#a ]ﬁgtea%?i@ngm{he first week

and t hen e next fivé weeks after which
neur opat hgdregtieg paallysi a&ubmﬁesp:mvé brensHowiAR Ira@cm raié bothaimivived by Snémeonn asal ly

treated wth_ VX 08+B 0] r, y, nasal
adm ni st Ba?tlabﬁ)r?ﬁ géﬁ%ﬁ%% %@WWE (o} % g%%%%%ﬁﬁgﬁ% o reduction
of thyof N@Mbmssms/@om)bm $enia My kil g Naturd 400, hTaathSEi?tmmre(dpsiﬁg 001 vs.

control) and reduction of
) amyloid load, and their actlwty {as 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 Nat! 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 A
25  and AB antibody titers as compared to those from animals immunized with AB. As shown
in Tables 1 and 2, anti-Ap 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 yMT B-cell deficient mice were immunized with MOG 35-55 in CFA
followed by administration of Pertussis toxin. As shown in Table ! 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



30 conpared to | VX-908 al one (p<0.01) (Table 3). In terns of total brain A$
| evel s, a 73%reducti on was observed foll ow ng nasal adm ni stration of
glatiramer acetate in |IVX-908 (p<0.001 vs. control) and a 45% reduction

usi ng 1 VX-908 al one (p<0.002) (Table 3, Figure 31 2). In addition,
activated mcroglia were detected surrounding the anyloid plaques in
treated ani nals Nasal administration of ZA alone did not affect A/3 fibrils
t hough there was a slight reduction of total AP levels in the brain

(p=0. 044 ySu1Ciamtbaoinkt thiagadtioadmpifsidvibl SO GimBOALIOE ROET<AbyLYX- 908 al one
resulted in a 50%reduction of total 5 anyloid | oad (p=0,02 vs. control)

al t hough e#ithody REePRerDEEERISEN fibrillar AP staining. As opposed to
injection with CFA nasal adm nistration of 1VX-908 al one or as
formul ati ons whiethiotsAtalies BSA sibghstedthat aciverd nfiBroigha may plap emihpdrtant ks e
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cul tur es nyfBis of A6kated mirs:@h (34065 PON8Q1sMARarhSusGASH) MM cotbédlizebour  not
detecting antl-AqES antibodies as T cell help is required for production of

. . C qul |
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To exam j Bl 008 pbs@abiPRbiAN1abReY, Midhbdiait es besi des
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of acti vasesedicay/B-cecllaRficienpmaive (h<0d0C) atd alimaiwmacizéd aith BOP al so
(p<0.001) (Fig. 3A, Table 4}, -

According to the first series of experiments described just above, administration of
MOG/PLP plus CFA (followed by administration of pertussis toxin} was associated with a
25  reduction of AR but was coincident with unwanted EAE. In these experiments perfussis
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 indaction in EAE and since MOG, PLP and GA have been studied in relation
to MS related BAF, 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



32 occurred in animals with EAE, but was associated with | eakage in the

bl ood brain bather (BBB) as neasured by staining for fibrinogen. Wen we
exanm ned the cerebellum we did not find increased activation of mcroglial
staining in GA+TVX-908 treated ani mal s suggesting that the increased
activation 5 is restricted to areas Wi tj4 Ap. deposition. Furthernore, no
activation of mcroglia was observed anyvx/nere in the brai ns of

hat € he AR SEE SOUBV SRR AP bl ot SEUAL {OoaF SHP APt A GL0bSI 1 on

(see Fi gufRe SRnatzf0 better understand the rrechanl sm of t he cl earance we
observed, we stained for 10 CD68 expressi on, which is highly expressed on

activated macr Hﬁ ES Ila. As
shown in Fi guﬁgtgg]?&éuhggg) %er s%{-gt?%l %@%Ejﬁ%@?ﬁb@%@m S with EAE
as COITpaIpG:d/lded hehasie fd:ltoe‘aﬁeyl ammctnhn@m&ﬂlw(ug@:&on]'hf wripsisttexin; ibfs fgllai ni ng
shows _t he m 0 cro chor0| | e
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peri pher Yeransls aixeh RESQL uat @ty fﬁﬁﬂbre(m@ll delvereotany phgdosase bixed CD11b+
cells in GA+DI X- 908 ed animals are primarily endogenous mcrogli al

cel | s anfPupasitigndgiy ?@%@fwth cl earance of Ap without evidence of direct
toxicity. As further support for this 20interpretation, we found that there
is ipereased Mikpvessihoninohu a8y et psl inectidre votr ¥belglGiiofFaridal s with

EAE but not 9 ntreat ed, ani_nmal.s ho Mor eover,
act i vate %ﬂ%@%@%g %‘%ﬁ?é W ER (SR P 7 Pﬁéh@%@é%ﬁsy found in
regi ons hel Q"lﬂ)h@’y@pm&nﬂlﬁﬁlumbhﬁhic@me@é saaﬁﬁd:@ﬂ d&laﬁsm&’rmwmtel n Table 4 and
Figure 4, the red tio flbrl EL fgg}goca s . 25 was strongly
cor r el at @R r%é @%y%glﬁ riio the WipRQpamp r8€f’?§? cells, as
shown by, fglliel Bortiodd @k@gn aﬁlﬂ 270% fedlolidh o¥Htal éiﬁyfolld)llbhd @x0.0an ek Ehblyvs. Af 3
fibrils). There was a strongl carrel ation between, cells and |FN-'y
&)

cel IS wel Figsbr oarei weme 2807 Fdrbia amals Impied wih S B PFHSSE or

macr opha{g,ggcol ony-stimulating factor receptor (MCSFR) in treated ani mals
as conpared to control (p<0.02) (Table 4). W observed a reduction in 30

TG fl and t cent e .of .All |br| t he, hi s_reai.on (r=0.91).
No signifi ca%t C%ﬁ’sé ey \Pe‘%imil% SPEJG %ﬁ%ﬁe%g) tzeingga't.flvialtze‘jll%elf)?s bet ween
control vﬁﬂpg@ﬁmh%c@ﬁ&mmamwnmmwlmoatghvmmmsmmm@ﬁ had | ess

I L-10 than controls w.ng e I’JITEI’ltS r erformed in
or der t doeylgatags @%@tﬁ?t?#@ﬂ‘wﬁiﬁﬁ i Wr%\,ﬁﬁﬁﬁggg neur onal
cel lhot 0xb ity with aQh¥BEal la@ah@mIAbrd’ﬁ&gaﬁle%@e@fnheamadjm)andmem ne the |evel
of G-FAP, a neasure of astrocyt OSI (toxi Cé#%g consi stent. wth neuronal cell

danmage: (Protollin £eWPEsAdHE 2aQpreelsny HIHEVEPH fcs meRngHARS ARG, 1 e
phospho He!rfﬁﬁ‘ér@f)r&gms (proteosomes) and LPS from Shigella flexneri, which has been used

both in humans (Fries, L.F., et al., Infect Imumun 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 eontrols, 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 TVX-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) (Tzble 3, Figure



5 neurofilanments and known to increase with neuronal cell danmage; H)
conduct a TLTNEL assay as a neans of neasuring apoptotic cell death; iv)
and determne the level of iNGS, an enzyne shown to be up-regul at ed under

conditions of neuronal cell stress. Results fromthe GFAP assay show
that astrocytosis occurred in control EEFat ed animal s (area of activated
astrocytes in hippocanpus as neasured by AP+ cells) (Figure 105),

Astrocytosis was reduced in GA-t-1VX-908 given nasally (3.1% p=0.039 vs.
control). 2) ninmdﬂﬁtlma@@twateﬁeﬁeowm d?@q@éﬁwmﬁgwm&@lﬂ@éﬁweﬁ I3 EAE
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abnor mal ovoi %P&P%u]@tj JRHGR P%‘HWFF“F]EH?‘T‘Y?SJQ %ﬁese
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EAR ani mal s. TUNEL sStaining was observed in GA+l VX-908 treated ani nal s.
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mce wt r@og,%g %Esmrg%ﬁla@@fla%n{,&gﬁt ed with GA+I VX-908. No damage to
vascul ar ructur S was ected in either GA-1VX-908 treated or RAE

ani mal s. 30Col | ecti vel t hese data indicate that eve t hough. .t here was
cl earance of AdheughLre P%WWI}]CTWGQ@W%FW&QH E"ﬁ* Y YT 4088 with GA

*l VX5§08 éeheahatﬁzsezmmﬁesnﬂtﬁﬂe%Mﬁ@ét@@or@maﬁeursqmlp&eﬁiktﬁa@m city (Table
4 and Figure 6) However, al though acti vation of mcroglia

fol | ow ngnmmmmuonawuihquwumvamn@dappmg aferff equiived dehle Preesence
of AS deposit ni zation_di ult i h Ag
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reduct i ofedid ofheemmwmhemMﬂh@mzﬁeﬂ?d)@(aﬂwt&uhm thueiperigsttl ws may suggest
the possibility 5 that there are 6Btjlatlons of mcroglla V\/mch may be

acti vat e@mlé?teg)a@’ sipuigting soienis §&e 49, WeRindnepdginesiddy b
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m croglia are capa re-existing A aques, and partially
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Tabl e 4 and Fi ure e of
N1 ppocaripit: WhLRgH B IAEHI o 14 Hoer JA L RETG KBt FrBReRctibar ed
m cragl i@l n&t@&e@tnﬁg@ﬁmﬁﬁ 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-508 treatment on other brain sites besides the
hippocampus, we investigated the olfactory bulb and the cerebellum. We stained the
olfactory bulb for Af, CD11b and fibrinogen and obtained similar results as those observed

30  in the hippocampus (Figure 8). Following nasal administration of GA+IVX-308 we found

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



shown by CD1 | b+ i nmunohi st ochem cal staining) and of |FN-y secreting
cells. In 15addition, there were increased nunbers of macrophage
colony-stinulating factor receptor (M CSFR) positive mcroglia. It has been
reported that increased expression of MCSFR on nouse and human mcroglia
accel erate phagocytosi s of aggregated amél oi d both through macrophage
scavenger receptors and by increasing méfoglial expression of FCR gamm
receptors (Mtrasinovic, OM & Murphy, G M, Jr., Neurobiol Aging 24,
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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 unireated animals (not shown). Moreover,
activated CD11b+ cells following GA+IVX-508 treatment were only found in regions

where there was accumulation of amyloid.,

As shown in Table 4 and Figure 4, the reduction of Ap fibrils in the hippocampus
25  was strongly comrelated with increased numbers of both activated microglial cells, as shown
by CD11b staining, (r=-0.7 CD11b vs. AB fibrils), and IFN-yvs. 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-8 and the percentage of AP fibril in the hippocampus region (r=0.91}. No significant
changes were observed in IL-10 immunocreactive cells between control and GA+IVX-508

treated animals though animals with EAFE bad less IL-10 than controls.



15has been reported that TGF43 may either increase or reduce Ag fibri
formation in APPtg- nouse Wss-Coray, T. et-al Nature 389, 603-6 (1997);
Wss-Coray et al. Nat. Med. 7:612- 8 (2001). In the experinents reported
here, a reduction in TG- expression was observed in MXG (p<0.001) and

GA+l VX-908 (p<0.001) treated mce conpared to control (Table 4); there was
a strong correlation in the reduction TG d3 and the percentage of A 3
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§
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EAE ani fal s conpared to sanples derived fromanimals treated with

GA+| VX9G8perimrdiscaggesighatiad VRt tapimeng is nobegeciled wéth pxdcifydér ophages whi ch
have m rat e birfgl\gm&he brai n parenchyma, including the cerebell um and
cortex, ‘TromtHte périphery 20(subarachnoid space). In contrast, follow ng

GA-1VX-908 treatnent, there is an.increase i 8. expressi crophage,
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25  assay (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
ireated animals. In addition, assays measuring INOS indicate that iNOS is up-reguiated in
mice with EAE but not in animals ireated 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 Af 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).



subarachnoi d space. The results fromthese experinments suggest that the CDl1
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endogenous microglia cells and are associated with clearance of A6 w thout
evi dence of direct toxicity. To further %pport this interpretation, we
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reports nicro
reduction in TGF-P expression was observed, suggesting that TGF-8 somehow modulates

the ability of soluble Af to aggregate into plaques, and it is further believed that TGF-J 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 TFN-y

30 secreting cells.

In order to confirm that the CD11b+ cells detected in these experimenis wers

activated macrophages or microglia and not neutrophils, samples were incubated with a
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(see Nicoll, J.A, et al., Neuropathology of human Al zhei mer di sease after
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i mpr ovemedexogaasaly added lipopolysaccharide (LPS). Neisseria meningitidis OMP 2 (porin B)
and LPS/LOS are known to interact with TLRs displayed or 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
20 with IVX-908, as set forth herein. The =ffect observed with IVX-908 may be related to

reports that direct injection of LPS into the hippocampus can cause a reduction of non-fibril

ApB load but ot fibril A deposits (DiCarlo, G. et al., Neurobiol Aging 22, 1007-12



39 vaccination with I'VX-908 fornulated with GAis an effective therapy for

patients with Al zheiner's disease. Table 1. Effect of subcutaneous

i mmuni zation on total and fibrillar Ai3-in the brains of J20 APP transgenic
mce. 5 M ce per group LAB score Anti-An Antibody* Total brain Af3 @i np

% Area of thioflavin positive Af3 pl aque§6 (hi ppo canpus) Control** 8 0

(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 ceils, an increase in total amyloid was also observed, LPS-induced

5
neuroinflammation increases the intracellular acoumulation of amyloid precursor protein
and A peptide (Sheng et al,, Neurcbiology of Disease 14:133-145 (2003), and references
cited therein). Furthermore, it is appreciated that direct injection of LPS is expecied to be
toxic. - '
In experiments discussed above, CD11b+ cells were shown to be activated microglia

10
' or macrophages but not nentrophils by the absence of F4/80 signal. However, in order to

determine if these CD11b+ cells could be further distinguished as an activated microglhia as

opposed to an activated macrophage, samples were evaluated for the presence of CD68, a

cell marker that is highly expressed on activated macrophagéé from the periphery but is not
15  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

20
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 AS in EAE animals migrate into the CNS from the periphery
and are associated with neuronal toxicity; whereas, the CD11b+ cells detected following
25  GA-IVX-908 treatment are primarily endogenous microglia cells and are associated with

clearance of AS 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
30  where there was an accumulation of amyloid.
We also found increasad levels of AS in the serum of animals adminisiered

GA+IVX-908 as compared to untreated animals, suggesting that GA+IVX-908 leads to
clearance of A from the brain regions and that this A8 may then be found in the periphery.
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However, such a redistribution of A 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 unireated animals

(Figure 9). These findings are consistent with the elevated jevels of AS detected in serum

5
samples obtained from GA-TVX-908 freated 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 microgha. 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 becanse of altered

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

20 We have demonstrated clearance of AB 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., Immunotherapeutic 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
95 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.,
Prominent neurodegeneration and increased plague 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

30



11.4 + 2.7 b 0.27 + 0.04 b GA50 0 39.1 + 12.8 ¢ 0.26 + 0.1 d * Results
are presented as level of CD at titer of 1:500 1gG ** Control conbines
untreated (n=5) and BSA/CFA. treated (n=3) animals as there was no

di fference between these groups. For total brain Afl: untreated=126.7 +
19.5; 10BSA/CFA 123.7 + 33.2. For % area_of thioflavin positive AS pl agues-
untreated: 2.8 + 0.5; BSA/CFA =2.2 + 0. 938 p<0.05 vs. control. p<0.001 vs.
control; p<0.05 vs. AO el,<0.01 vs. control. 15" 1p<0.01 vs. control;

p=0. 05 vsplad\@ forrdliod arbihe c@npleihérshilgfedPUP niawseimiodels inovhichmicotdip veenel

fibrillar siﬁﬁrlaaglﬂgf E]eess 5’&%@3 th%lfl inngi%c? @Se ﬁ%a mgcre%@ﬁ%%gljng a,«E@. “Riis supports the
concept that activated microglia have a beneficial role in decreasing amyloid load without

major neurofoxicity 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

Lh

which, in addition, may activate T cells. No microglia activation was observed with GA
Hg.i;ren peripherally with CFA or intranasally with TVX-908 in non-fransgenic animals. It has
been reparted that AB deposition leads to slight activation of microglia surrounding

10 AP plague 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
15  inhumans following immunization with AB1-42 in a Th1 type adjuvant (Q821), Nicoll,
T.A. et al., Nat Med 9, 448-52 (2003) reported autopsy findings from an AD patient
vaceinated with Ap1—42 given parenterally with adjuvant QS21 which resulted in
widespread meningoencephalitis, infilfration of the brain by macrophages, and a reduction
of amyloid deposits in the neocortex. Akiyama and McGeer reported a similar reduction of
20  senile plaques in a cortical area affected by incompiete ischemia in & 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 (2 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-

25 908 alone immunization compared to untreated mice.

A novel immune therapeutic approach for the freatment 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-308);
microglia appear to be activated to clear AB-fibril plagues and reduce total amyloid burden

30  using two compositions (GA and proteosome based adjuvanis) that previously have been
used in humans for other indications with no toxicity. Given that studies in animals have

demonstrated that reduction of AP plague is associated with cognitive improvement, nasal



5*The results are presented as |level of OD 450 at titer of 1:500 1gG
2p<0.02 vs. control (untreated mice). bp<0.002 vs. control. 10 Table 3.

Ef fect of nasal inmmunization on a total and fibrillar A /3 in the brains of
J20 APP transgenic mce. Footnote 15* Results are presented as |level of 0D
450 at titer of 1:50 1gG ap<0.02 vs. contgol, p<0.02 vs. GA. bp<0.001 vs.
control and GA, p<0.04 vs. 1VX-908. cp<0.001 vs. control, p<0.002 vs. GA

p<0. 002 vs. |VX-908. I%ﬁﬁﬁéﬁgé%g ed%thgH?Qﬁgg$&3%Q%g%g%&ﬁggamhhﬁpocanpgs in

i nmuni zed anPeREIAERR Wit er or ce al region -
LEN-y Alzheimer’s disease.
Table 1. Effect of subcutaneous immunization on total and fibrillar Af in the brains
of J20 APP transgenic mice. '
5
| Mice  EAEscore Anti-AB Total brain AB % Areaof
per Antibody* (ng/ml) thioflavin positive
group AP plagues
(hippocampus)
Control** 8 0 0 1256+ 15.9 26+ 04
Ap 8 0 0.75 608 +16 ° 0.83+03 "
MOG 10 25:£08 0 84+21°" 0224017
b
GA 5 0 0 391+128° 026+0.1°
*  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 AG: untreated=126.7 1 19.5;
10 BSA/CFA 123.7 + 33.2. For % area of thioflavin positive AS plaques: untreated: 2.8 +

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

bp<0.(}01 vs. control; p<0.05 vs. AB.
cp*i().Ol vs. control,

15 95<0.01 vs. control; p=0.05 vs. AS.



TGP e

CD3bM CSFR c Control 76 + 17 5 3 11 + 4 7 + 3 73 + 12

Subcut aneous (CFAJP.T.)
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Table 2. Effect of PLP immunization on total and fibrillar A5 in the brains of Tg2576
APP transgenic mice.

Mice per ~ EAEscore  Anti-Af Total brain AR % Area of
group Antibody* (ng/ml) thioflavin positive
AP plaques
(hippocampus)
Control 5 0 0 133.1+32.7 2.67+0.4
PLP 5 L1707 0 4774+184" 06802 "
5 *The results are presented as level of OD 450 at titer of 1:500 IgG.
n<(0.02 vs. control (untreated mice).
Pn<0.002 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-AB Total brain AR % Area of
per score  Antibody* (ng/ml) thioflavin S
group positive AP plaques
(hippocampus)
Control* 8 0 0 125.6+15.9 26+04
GA 4 0 0 97.6+15.5 206£08
IVX.-008 7 0 0 63.5+ 7.7 a 1.5+0.2
GA+IVX-508 8 0 0 38.7568" 0.48 +0.09
Fooinote
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.
b<0.001 vs. control and GA, p<0.04 vs. TVX-908.

©5<0.001 vs. control, p<0.002 vs. GA, p<0.002 vs. IVX-508.
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Tﬁable 4, Tmmunohistochemistry of hippocampus in immunized animals®

T
r Number of celljis per hippocarnnal region®
CDh11b® CD3 M-CSFR © PNy & TGF- ©
Control 76+17 5+3 11+4 7E3 73+ 12
Subcutanecus '
(CFA/P.T.)
4B 106 +27 _10%2 4111 512 A +3
MOG 349+343Y  142+19" 79+ 5° 106 +7% 2045 %
MOG B- sc+23 ™ 1951127 77461 119+18% 22+t
deficient . . .
GA 227+61" 61+12° 5748 g5+ 117 3147
NASAL _
GA 136 +12 35+ 19 3010 5343 77+ 10
IVX-908 40616 5540 gl +16° 9244 40t 11
GA+ 451+ 48" g7+9%  119+30" g1+10" 14427
TVX-908 8

10

15

Table 4 footnate:
# Data represents quantification of three sections for each treatment and six ssctions for the

control {3 untreated + 3 BSA/CFA treated as table 1}.

# 1w . 0.7 CD11b vs. % Area of AR fibril.

B o 0.65 CD3 vs. % Area of AB fibril; 1= 0.74 CD3 vs. CD11b.

© = .0.7 M-CSFR vs. % Area of AB fibril; = 0.92 M-CSFR vs. CD11b,

doe. 0.8 IFN- v vs. % Area of AP fibril; = 0.9 IFN-y vs. CD11b; 1= 0.85 IFN- y vs. CD3,

® ¢=0.01 TGF-8 vs. % Area of AP fibril; r=- 0.77 TGF-p vs. CD11b; r=- 0.6 TGF-B vs.

CD3.
f .67 IL-10 vs. % Area of Ag fbril; 7=-0.4 IL-10 vs. CD11b.

gpﬂ0.00G’/‘ CD11b vs. GA; p<0.05 IFN-yvs. GA; p=0.0011 TGF-5 vs. GA.

ip<0.05 vs. control.

defipient GA 106. + 27 349 + 34.3 iv 462 + 23 iv 227 + 61"
142 + 19 iv 195 + 12 iv 61 + 12 1 34 + 11 79 + 5 ' 77+6' 57 + 8



109 +.7iv 119+181v 85+111v 41 4- 5 ill 20 + 5 .. 22+ 81li 31 + 7 NASAL
GA MC-908 GA+ 1VX-908 2 136 + 12 406 + 16 iv 451 + 48 iv 35 + 19
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i p<0.02 vs. control.
£
p<0.001 vs. conirol.

wp<0.00E vs. confrol.



55+9' 67 + 9a 30 + 9

81 + 16 ' 119 + 301v 53+31 92+41v 81+10W 77 + 10 -

40 + 11 14 +2 iv Table 4 footnote: 5 *Data represents quantification of
three sections for each treatnment and six sections for the control (3

untreated + 3 BSA/CFA treated as table 1). ar = -0.7 CD11b vs.

% Ar ea of

AP fibriI br =-0.65 CD3 vs. % Area of43AP fibril; r=0.74 CD3 vs. CD11b.
cr =-0.7 MCSFR vs. % Area of AP fibril; r=0.92 MCS.tiR vs. CD11b. 10r
= - 0.8 IFN-% Area of Ap fibril; r 0.9 1FN- y vs. CD1 | b; 0.85y vs. CD3. e
r = 0. 91 TGF-p vs. % Area of APfibriI; r -0.77 TG-—-P vs. CD1 |Ib; r=- 0.6
TGF-p v CD3. 1r0.67 IL-10 vs. % Area of Afi fibril; r-0.4 1L-10 vs. CD1
| b. p:O &@ﬁTERDﬂlS)AN@I\AZEﬂIODSO 05 IFN-ryvs. GA; p=0.0011 TGF-0 vs. GA

157 p<0. 05 VvS. (LoDt LOLT)\F1 (average age 14 months) or (B6XSIL)FT APP+ (WT or kMT)

10

15

20

25

30

(average 16 months) APP transgenic micer were housed and used in a pathogen-free facility
at the Brigham and Woman's Hospital in accordance with all applicable guidelines.
Materials. [VX-908 (Protollin) is a non-covalent formulation of Neisseria
meningitides outer membrane proteins (proteosomes) and LPS from Shigella flexneri that
has been safely tested in humans, and was obtained from: ID Biomedical, Monireal, Canada.

(Gilatiramer acetate (Copaxone®) is a random amino acid copolymer of alanine, lysine,

glutamic acid and tyrosine that is an approved and widely used {reatment for relapsing
forms of MS, and was obtained from the Brigham and Women’s Hospital pharmacy. MOG
(35-53) and PLP (139-151) were synthesized at the Center for Neurologic Diseases,

Brigham and Women’s Hospital.
Induction and clinical evaluation of EAE in APP+ mice. (B6D2)F1 or

(B6XSJL)F1 APP+ (WT or B-cell deficient uMT) and non-tg littermates were inumunized
in the hind footpads with 100 pg MOG(35-55), PLP 139-151 or 100 pg S-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 m1 PBS. Animals were monitored for
symptoms of EAE beginning 7 days afier immunization and scored as follows: 0, no
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. [VX-308: 1 ng/mouse was given on
days 1 and 5 the first week followed by a weekly boost for six weeks. BSAHIVX-908: 25
g of BSA plus | ug IVX-908 were given on days ! and 5 the first week, and 25 pg of
BSA alone was given on days 2 and 4, followed by six weekiy boosts of the combination of
BSA+HIVX-908. GAHIVX-908: 25 ug of GA plus 1 pg IVX-908 were given on days 1 and
5 the first week, and 25 Lg of GA alone was given on days 2 and 4, followed by six weekly

boosts of the combination of GA+ITVX-908.
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 AF42 by sandwich

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



p<0.02 vs. control. p<0.001 vs. control. 1vp<0.00 2 vs. control. 43
MATERI ALS AND METHODS Mce. (B6)W2)Fl1l (average age 14 nonths) or
(B6XSJL) F1 APP+ (WI or p, MI) (average 16 nonths) APP transgenic mcer were
housed and used in a pathogen-free facility 5at the Brigham and Wnan's
Hospital in accordance with all applicab) e guidelines. Mat eri al s.
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Montreal, Canada._d atiraper acetate (Co ne) .i s andom.anj no aci d
copol ynero/dfat 4fanPizes %@?mfgfgl"iﬁﬁe&%? 8P @é&@%ﬁ?}“{@& en%umtt%g')["”“lns an

appr oved 1&%%9&%6&0&%@@ ?dr%%st&@gicﬁl%lt%% 86 £BYIoHE Akl Mintaedionas

obtai ned fromthe Brigham and Wnen's Hospital pham a 5-55) and

: cy. MG

PLP ( 139-W8tjefined bipggqarmaraians (BFecie 1 6ere Ferctageler SVB&BﬁEaUﬂlgé es,
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| mredi at € arn 48 hours later mce received an i.p.
i nj ect i orxmrentdisH pepedBge pry nof” hienocased! segiok eameasugd Py e spBBareAni mal s were

nonitored for,s t.a Walal : ']WH% L.Qnrand
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weak pess gelB (ChB B [Higdiepess Ab YT 5 midpgh/mactbphdgep(Qi3] hobeablend ety si s; and

on days (VR Carps S FERS LR 6t Bis Ry TREETD boost for sis
weeks. | ¥ 908zenls SO06ITRHS SCRAESRY: XBIROOPBY] ayii-dmgioill dutibdittesi(R1342) week
foll owed by a Wweekly boost for six weeks. BSA+l VX-908: 25 25j.ig of BSA plus
17ug” 1 Ve SO GO BT SR VA USRS FARBOR RS (g of
Sections were evaluated in a blinded manner, and controls included use of isotype-maiched
15 mAbsas previously 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
cach 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),
SMT32 (Serotec), TUNEL (Roche 1 684 817), iINOS (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
anima] and four animals per group in a blinded fashion using Imaging Research software
fom 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.



BSA al one was given on days 2 and 4, followed by six weekly boosts of the
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done as previously described (29). Staining for Term nal deoxynucl eoti dyl
transf erasenedi ated dUTP ni ck-end | abeling (TUNEL) was carried out
according to manufacturer's (Roche 1 684 817) recommendations. HEESELEI ni ng
was carried out to identify the 30 norphol ogy of cells counted. The
stai ning was performed on two consecyive sections per aninmal and four
animal s per group in a blinded fashion using | magi ng Research software from
the NMin an unbi ased stereol ogi cal approach. Staining per group fromthe
primary ophoyscortex (Bregma lateral 1.44 mm is showin Figure 6. 45
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gl at i r ankictaioet gbeincgapasivt isoaleftat fren ephrdnsg Adzhcom’is dechsprigpansat | on f or
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in a marmAr RIS P STOr BRI AILE G SiSosi tion is sel ected from (a)
a proteosone based adjuvant conprising (i) proteosones from Neisseria sp.
and (ii)5.an dndegentustolclapopoliesaicctdng te bar-a(blidal groataosdnm based

ad uvantre&:{% 1 nr ilnss';l lﬂﬂe gnl' %}scﬁvﬁbgé Ty Onﬁ%%f ép?iﬁla 'gﬁéi S iﬁﬂ)iub@erb%fa( I ) an .
exogenous |popo?ysacc aride. ) 8 according to either claiml or claim
2, wher emyldihipepbidé aongmigésdibdidibr iasensed paptypy. i ses del eterious protein

aggr egati on.

6. Use according to claim 5, wherein the beta amyloid peptide is insoluble.
7. Use according to claim 3, wherein the beta-amyloidal disease is Alzheimer’s disease.
8. Use according to claim 3, wherein treating the beta-amyloidal disease comprises

preventing an increased beta-amyloid load, maintaining the current beta-amyloid load, or

decreasing the beta-amyloid load in the brain.

9. Use according to claim 8, wherein the beta-amyloid load comprises total beta amyloid

peptide load, and wherein total beta amyloid peptide load comprises fibrillar amyloid load.



4. Use according to claim 3, wherein the beta-anyl oidal disease that
conprises deleterious protein aggregation is selected fromearly onset

Al zhei ner' s di sease, |ate onset Al zheiner's disease, and presyiit&imstic

Al zhei ner's disease. 5. Use according to claim3, wherein treating the
bet a- anyl oi dal di sease results in a geduction in soluble or insoluble beta
anyl oid peptide, and wherein the insoluble beta anyloid peptide conprises
fibrillaggbet gs%&r@hgtmﬁﬂw@/}lemr@ the?ﬁ(ﬁec@&rﬁ@ﬁlﬂi #ifedRefdu@di M 5, wherein the
beta anyl oid peptide is insolub accordin to claim 3, wherein

t he bet aligapplveiceharideiqrs abiaiaed ’émm(az) theisas bastepipkrenuss or (bgdifiereat bget# di ng t o
claim 3, %@ﬁreln treating the beta-anyl oi dal di sease conprises preventing
an |ncreased bet a- anyl oi d | oad, nalntalnlng t he current bet a- anyI0|d | oad,
or decrea3|n the beta-anyloid |oad in the bra dlng to
clai m 8, [wher Bfriet RS Rt A i)} Shges 6‘88‘”"&68&%?‘? ‘§é‘§‘*‘t%"t’%F”%’8f’ﬁ”%" *0i d peptide

| oad, anghdwhekRbélysaedtatiddie tamasmgeni dexpapt i de | oad conprises fibrillar
anyloid | oad. MCSLLP 47 10. Use according to claim9, wherein the

pr ot eosone a xthe X0 us. l.i | ysaccharide are obtained from(a) the
sane bacpgrigﬁ“ﬁ%ﬁh ‘g mé%ﬂ“%ﬁﬁf@% %Fg“%gFgV?%PD&Oﬁgwba ra{11 Use accordi ng
to clai n’to]ﬁb,ommeﬁxﬁhtﬁ ctnlnpr:m opeosoretidaly zﬁqceqmﬂﬁedlssmr exaipi@nisabiitiredr s, and t he
Ilpopolysaccharlde is from Shigellaflexneri. 12. Use according to either
claim1 8¥"% aim 2, wherein the proteosone based conposition further
conprises a pharnaceutlcally acceptabl e diluent, excipient, stabilizer or
carrier.13.13. Uidsaectmﬁsg)tocﬁithg cladm éiot bleim 2 [werin traaﬁng:ﬂhahmrﬂogivdﬁéisei&m treating
the neur Ol e %r era cO dlr%e%%?@m?%an 411?85 eﬁdeﬁaﬁ@t{t r§s%8ns%|sﬁ {1;1% Haﬁ'}gna?n

antlbody N epen



