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COVPOSI TI ONS AND METHODS FOR TREATI NG NEUROLOG CAL
DI SORDERS STATEMENT ASTO RI GHTS TO | NVENTI ONS MADE
WORDEROFEDERALLY SPONSORED RESEARCH AND DEVEL OPVENS2005/022922
This invention was nmade with governnment support under
g grant amaLded by the Departnent of Health and Human
ervices. The_governnent has certajn ri [ ]

nver DMPOREEROR A S EETOL AU S RO RTINS

This application clainms benefit of priority fromU. S

Provi si onal PNERMREIpPOGHEAIN )BBR® "filed June

25, 2004, which is hereby incorporated in its entirety

as if fully set forth. FIELD OF THE | NVENTI ON

Conposi tions useful for treating neurol ogica

S 300 BT ot 6111 0l S o

el eteri ous protein _aggregation

aber rEERERABLY| SPONPARED BE@EAIRCH%@M% M%WT

aut oi nmune di sorders such as brain anyl ogeni c di seases

arghislasestidieslas Al WiHB goferidemGupportd uaderp@sartt iaonsledbydhe

are descri bed. BACKGROUND OF THE | NVENTION . . Co
Depargenbpoideaith and HysnansSersices. ghhrogoyermenh haseariap sehis i this
invet{nﬁ_loss of neurons fromone or nore regions of the

1%8 tral nervous system Exanples of neurol ogica

di seasesCROSSUREFER ENEIBRETO RENIAERDAPPLICATIONS

neur of i bromat osi s, . Hunti ngton' s_ di , d [ .
a6 PDIpKREON SRERLPeRESH gf BAPEY L1 ) ErOSGRLERtnt Application
60/5 éér%&%?’rllead:ﬁ{flﬁ'ﬁ? 9604 v%i@lf ?ssl?are@nﬁlcﬁﬂﬁbfited i i gﬂtirety as if fully set

. ey are conplex 1n"both origin an
forthpr ogr essi on, and have proved to be sone of the nost

difficult types of_djse , fact, f
nﬁurological diseggggﬁ(?ﬁnggg$g§$iK@$BgsagvaiIgglzone
that prqvide sjgnifi t th . c.benefit. Th .
P EbBemiornnhl By s Ret SRS bGPl B papgeperve
disor?hﬁé%@sotcﬁ?edqﬁmﬁél%ﬁaﬂs Sbicatisort HEsR, Hefemsastehrfotdiffand/or

eir victinms. A zheiner's disease (AD) is a )
neurctiegemeratiste antoimnaing diiosdarsischal frade paylogeric disepses arg described.
rogressive | oss of .menp nition, reasoning,

b i .
Metﬁoﬁagﬁ%ﬁ?g S COmRIS Lo el Oyt ?%{Si"flic’/g ‘hat gradual |y | eads
to profound meptal, debehS'GH TR RRANGR el y death.

AD is a very

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

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

in aged humans and is believed torepresent the fourth
wore®b/oeosnon nmedi cal cause of death in the Unip@duUs2005/022922

States. AD has been observed in all races and ethnic

repref YRS ! fEaBR BT R P b BR ERARY S, A pos

been@bbdrined @chit@cafahd ethnéd@dtipd wordwidelah@ Prosartts ¥ inthjied Fedeit and
the United States alone. AD is at present incurable.

futurg gbligihgaih prebiem o Fhe fisgasetapyrently eaipmatsd Haatiens eboui deur million
individhald i ¥he EUIRT SFRs QlonD isﬁngéQé%ti & ThdRiministration of
treatment that eftective y prevents of reverses Its
certagythptapies has bexnussdto treah symptemis 9 AD ireninhans k Bowever] he treatment
QégLn% of individuals wih AD exhibit characteristic
that qHERCHYEIY Prevep SEFRVFECHISRRRIOMS QF COMESR BHUFang psqugrently
knowrANgl es. Senil e plaques characteristic of AD are nost
frequently localized extracellularly while
neurofi brillary tangles are nost frequently |ocalized

i nthelains of ipdiiduals Wit AJ) splaiby charagteasiic legiansy fmgd genile
] i o : o i i

a5 AR GRBELAEL BT SEUEND iy
frequientiy 1dcalizedSixtdat dlulanlyndoleitesnaatofitlrd ey tangles ase most dreqoerntly

restrict naf om cal  distribution are sonetines found
local}Zﬁﬁe%csﬁﬂ?ﬁg-aﬁ?rgsgwbﬁﬁ&éﬁ%@s 1088 afsoenpially feumdrp pafients
it AP ot 35 0 RS Sl S0 ey i
Smaldgrgiuopbetsf)thesh dgsamisen p sidre resfriciid anmtemipalatigiibution are sometimes

o 5 R P AP PB4 el B PR
constuBAUSTIh& Suni18 plighes ﬁd&aﬁ&ﬂa%ﬂ@iﬂﬁ_ﬁg@sﬁtsq%ﬂfléﬁﬁang%&ﬁ@)
pl agues are often referred to as fibrillar” pl aques.

chargstegisiia of AL ista pyeiicinf designated amypaudG peptide A®, wbich may also be

refer A SR PR ok B e A S0 e ARt Rl AL e o
diffupé. ODexibd pacrueslare ogieh esfoRet ® Adihaillapplaiee. AQS whs A5t i and a

acids are described in U.S. Pat. No. 4,6666,829. Forns
partigrannpe asighseaipnagienertedindslepasrand WMersd PS40Binehem (Bipglys. Res.

[ eno r :
Comf P SAEBr ol T o oL oL P b vl g 28
amind%i’del%e désyrilg@lih Ugj Rutf N6$4,6$6f§82951)1*;dirmb l‘oﬁm.h’alchgl amino acids

cyt opl asm ¢ deposits of neurofibri ry tangles (NFET),
beyop) npPEHNY At SkPeIel WORES 15 AT AR AT 1183 756,

pl aques, c) cerebrovascular A/ 3 anyl oidosis (e.qg.,

a%@oﬁatﬁﬁ@fgﬁ@ﬂ&,hé@ is EdeadidrizZey 8 RalEn@debreR LY Ak major lesions:

| oss. One of the key events in AD is the deposition_of

a) ingprAuEngl, Cytaplasmupenesitye neazofibadlanuisrgles (N b b) prigacdymal
amyl%?cg%éé)ghigsocgagl@g g%ﬁ'}tig ﬁﬁcﬁle&,’ ég%elteﬁro%équ?agr 9104 éﬁéglr'bg%@ilé r(é.gr.', Gmyloid

s an 0Sit's arou e wa ral
angidpatiod, and d) synaptic and neuronal loss. One of the key events in AD is the

deposition of amyloid (e.g., AB peptide) as insoluble fibrous masses (amyloidogenesis)
resulting in extracellular neuritic plaques and deposits around the walls of cerebral blood
vessels. The major constituent of the neuritic plaques and cerebral amyloid angiopathy is
AR, although these deposits also may contain other proteins such as glycosaminoglycans

and apolipoproteins.
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vessels. The major constituent of the neuritic plaques
and cerebral anyloid angiopathy is A/ 3, although these

waelewoesi4739 al so may contai n ot her proteins suchPEBUS2005/022922
gl ycosam nogl ycans and apol i popr ot ei ns. Sol onon, B. et

SRRTR ] <hAt (1554 PHAS HED-A0E TR ARG et Bionaglopg piibody
agam?ﬂ tﬁg N-Rralf I anA?g%ﬂ bEAD Gnd H%@@éédt@ﬁre@ﬁ%ﬁﬁ@&ds@ﬁb@és of Ap-

Spepti d prevent bril "aggregation in vitro
peptldmmqmreprevﬂnt fibxil agersgation newro rafl pravent texicity tereuronal cell

S o 4 AR o P

imm@HiZ42ioH a¥iffariN151tes BRdnustet i AdSas@el'd dﬁ%ap@«hh@ @tgylogyl iPPBRPP
transgeni c mce servi ng as an ani nal node

transmm wiG-seavine poan aniwal made! Aprameyled s éenﬂsg@a%d Alghgimer's

opat hoI | r
d1sea§, H{ﬁegg ﬁ& r%Té'oﬂ? re e% glﬁ%g{n&ﬂlﬁﬁ dt Gﬁ%@k@ﬂ{g‘ £m8 prior to
the ofided SﬂA&h%h‘ﬂ@ sm@w@p@pa atagpaisolegiseeadsemtidlly ppevenidtthel
t he devel opnent of /3-anyloid plagque formation,

develepment ofB-ampzloidplaguateamadqn agliﬂ‘ﬂt&‘s SStropiResndAs o Rlios srfereas
treatﬂétght% gﬁfe %ﬁhﬁ‘i’é e?fte"i‘ftﬁ ns%trtﬁ Aﬁ?l%?ﬁleﬁg %ﬁéa%@ euﬁ)pathologles was
I'Sease- ype neur opat ogi es was observed to reduce

obseiveé tereidacd tharstent agh @e siessionét thbwmum@a‘dmmeho ITigs efect is
This effect. is. nedi ate ant.i bo

medigisd jbyRBHBedics, SiBRE AP Lf’&F g iBigEROEL 13&%?%%%31%} 4fhayg been

shov}gxgg Qgﬁ@@%lﬁ g?{eﬁa%%cl)%r@l[@% md@‘%f?g‘ etgﬁﬂé |(ZU)0@) Bt desn.

6(8):atiEHoY. mraddltmng Hnnasadal inmrumizat o with. fieshihy S(Plé@lhlz@d Aﬁ 1-40 reduces

cere Sfmgﬁ r@en GIBFI' f—ﬁ?;g%lé)(g% bE, E}fn% %&) %%)'5 %51 Two

dé§ Vo562t BOMor MO DS bugl], E000PRIHuE BBS{6H)5) M8 g and Pnus!C.
stuct (pé? }gl\la?tr%—re 408(6 5)p982 S%ndw}anu?a?} S ot

al. (&(DOO) I\{az@e GpSNéﬂﬁOr%%&% (uslgg ghingT gacglpl S}ﬁsqmﬁgieafmnﬁmted that a

St d
BN e e e
impreP&hérdts. v A iiNBHA \sarBa!iBve édiﬁbstsb@ﬂﬂho@taﬂphc&oﬂthﬁ/mme topic,

addr essed vari ous aspects of the sane to I
inclusgedast etal., (200300 Nmmsclmr%&4@na@n§<1§9t11&§% . o,

o I o b Rl RSB o

in va‘iidﬁ@ B@l&}e\s Rsigkhius nsddeti f A diungmatinival stndideinsmuofiziap,with AR
man clinical studies. i i.zihg with Al - 40/ 42 .
1400 rapides OB RBHeGBED P AL BSE DEre (SIS Bfeghse of deleterious
and/bE4d %5@{:@1&@? ﬁ%‘ﬁﬁ&cﬁfmﬂég betiat Litss aRe/ R medthgoencephalitis. Thus,
unaccep occurrence of side effects such as
therd1is i megd écbldhﬁxiapdautica]sky acBhpteblethetabitipsion thedestthent and/or prevention
thera eut | caI I acce e, nodal i
of ALY GHLR B AR E ST BUE AT B Dol 31 g elfpeerogation.
neur odeg_ener ative disorders associated with protein
ag Nulglainmde. 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
different types: cell-mediated (i.e., T-cell-mediated) or antibody-mediated disorders.
Multiple Sclerosis (MS) is a T-cell mediated autoimmune disease (Trapp et al. New Eng. J.
Med. 338(5):278 (1998)). More than 1,000,000 young adults worldwide between the ages

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

3



10

15

20

25

30

Aut oi mmune di seases are characterized by an abnor nal
i mmune response directed to self or autol ogous

w0 c@ses49 Based on the type of immune responseP¢DUS2005/022922
i mmune reaction) involved, autoimmune di seases in

and G RHEBPR E RS neufogied BireptEEin Yo T o ot eq)
Path@;sl\rllg@mdm mr_la%ﬁ@cauwrwﬁﬂ%ené\ﬁhleaﬂaw BuBCHRNRO Sérfral nervous

medi at ed aut oi mmune di sease (Trap

sysich Goskolinagen 1 MbphticabaRBgIoE v NOSENE, | Mtisd BRARDAIS07).
1, 0
RSO R O HAR S b B Mo iy P SRS o 3ot of

myel@lm Behe eerftfal hwotesiistord. Tiey depithsemdnehmiudtivaied Mecdli®Specific for
nmon cause of neurol ogical disability in young ‘
MBPa‘éﬂ!i‘l hegsolpigd frophlyhs patisgissupports dhe propesifionythat Moy is 48 apiginmune

s oty FEAIELEBIGN, Qe SIS AR RLRE OB .
Sciekorg24 778 ERD0)B37: 1604(1997)). In M5, T-cells react

o B IR b e SRR i

agen@se H@ﬂsatgéﬁ'tts Riudeh ?‘) c@l@i‘ébé‘f@l%ﬁig WhieR hhve SRR ?rhfr'uﬁoﬂcn@&ul&@% and

can be’l sol at ed fom Ms atl entS SUppOTtS th
immpnoypppticssicneifdeis; (lli)Bniesfemn e ) Igiﬂmmemhcs'etfs(@m}] évpazmthioprine,

T-cells destroy the s [f.or a ogous neur al
a pugig el ih gepresees ikl Fedft PR unily 1) ifiravenous
immEHe 51861 (Vi) BRlIRArwhte hwhRh itHibltsafihydrbivldi@ FMRE@EY arfitfpresses

I NMunosuppr essi ve agents such agents include: (i)

cell-mediatedoet drioma impings; (viiy eycepthesphemide o ddityating s gamiavhich

has AR BN R R B0tPubodis e phd ] PP RIAC i g pbten
immaneuppre¥div CETE eI eBERINOT BelC&ltivati®rtli BEpite al@dtnﬁﬁmlmzﬁtwsuch
immunity; (v) intravenous i mrune globulln

antl-ifélanﬁvat@rwar@nwowpmmw dyugs gnesedhat H%atd tfreermmag@th MS
s LSRR S8 ro8h o ALatehdheRIal OB Yy, on

cerelol @irtexi ¢ and |nnunosuppressive effects; and (viii)
whi ch _has pot ent ressijve

cycl ospar.in SU
efy%\@a@efg L @irFengy uge IWeaMS%? ?laﬂpe pRigpiera efficacy, in
part, tﬂegﬁfsg% nabé E‘lgﬁﬂﬁgn dtmh@fa &r ekaftible % ﬂ:] longed treatment

I MMuNosuppr essive nor e t 1an 50% e patients
W1thwytlbph®phamai&|clay lahdtte alopccaa mapsaavoneiting s hepforfloagad cystitis,

teuk 33, o R el oAy o PYlFBEry GET AL vy batmens witt
mmhﬁ@s%b M@lb@é/g%n{s' dﬂlte%ht{lﬂﬁgn&?d'emgﬁfbfal"(iﬁﬁjyunoblﬁbp@é’d'sfon in the

ecause t hey have signifi'cant cytotoxic effects.
treatek aattp:lne wlpclogmn@je thetaasatheeisk Oﬁartfwtwc Paiiérds pu’mnt@hto qmionged

globe@g{qup}%upprgsesfon%avg o Icreased” rrlrékt ofn &Velgsmn%rseverg hedical

complications from treatment, such as malignancies, kidney failure and diabetes.

An alternative approach to the treatment of MS is the use of intravenous or oral
administration of MBP to modulate the T-cell immune response that may be associated
therewith. Intravenous administration of MBP or fragments thereof containing
immunodominant epitopes of MBP suppresses the immune system by causing clonal
anergy, or T-cell unresponsiveness, which deactivates T-cells specific for MBP. The end-
result is that MBP-specific T cells no longer proliferate in response to MBP. The inability

of the T-cell to proliferate results in a decrease in T-cell mediated destruction of neural
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| eukopeni a, nyocarditis, infertility, and pul nonary
interstitial fibrosis. Treatnent with
W(i) mmmwumpr essive agents can eventual | y i nduceCT/US2005/022922
"gl obal " immunosuppression in the treated patient,
whi ch greatly increase the risk of infection. Patients
t1SSU@ubJ ected to prol onged gl obal inmunosuppression have
ana |, BGERASERnlidad lﬁnrﬂf)% g%ﬁ@eﬁgﬂ BEMEL, §EM§%9 be@amer acetate (GA),

COlTp| I catl ons #rom t such nancl es,
or colsbiymey- 1f(ﬁ:|omt)e(th&opamadne1&@ SS%PQITtkppiaailmeWQfS/@é@?O). GA,

i P RR Bl e o P A SRR composed
of L-hAHHREL ISRRARSRId, Malys B Y¥nd € - ﬁ&llﬁta%%laﬂl@ﬁswslo.1.9.4.7.1.0. It

I ntravenous adn1n|strat|on of MBP or fragnents thereof
was fishsyaithrisizgd amnmﬁnmahamcabmlmMSMBP Wapemmpme,@;@g@l@

oy SRR L GRS B BAGE Y e P hcs.

Sci. USA 8@5 stm@ BNAARSUGA Has bedipfouMBR inEees T kpplesser ¢e$1s gpecific
proliferate in response to MBP. The inabi]ity

for M>BP h@dwt al. J. Tmsnysod| h2f3e?r1é6 619799 Bxperimentsda arl%@éwﬁw that

GA %-II cel 81{”91?” ?}kﬁﬁf’ rsﬂg%ﬁ%@ﬁ% Is ﬁl Pﬁr@l \?022 a1 th‘ﬁg'estructlon of

cen‘u%l ?ém[s\%r@gteg;ggb?% 181 E)@ehmeﬁfall Aﬂﬁtgm/]ﬁmvéﬁalbfﬁ@ﬂiﬂlé (HAE)S.
a icatio 95/31990). GA,
i i Sl Ao RB oS 2 xture of

rapdo

- gﬁuu 1n1§'l¥%}0§2)tng Eﬁb’ygfﬁ)ﬁ:{‘ ?eSthE‘Bt yr osgen gf II\I% (%h@r(h?f‘educe
seruthd L DredéptorsP(iil) s@pﬁbs? TNE-@.and (iv\viigrdase $GFs§ andBs# £Adel et al.

as an. i npuno m c of MBP. For I
“ﬁﬂ%@F§Skﬁmﬁ6K6bEgg%fggﬁglbodles to GA crogéargagt W th
NBRI&&? ﬁéu'% %lﬁ; M%l hav? 59&1 relfilvbly sh6RAsfufPG treatblhyith

88: 925 (1991 Al so, has been found to induce T
paresuﬂmﬂlyeislﬂmmm‘rcmldl @Aiﬁ emsifelrcetfab rTrvBRct{dnsdoergangfeurglogical

Assqeiopat s (RRDS e siae Bhtimepl REMPER fyepfl 16 could be

impiYB&s.specific T cells that are involved in the
destruction of central nervous systemtissue in
Ex @?tra’u&? o @k aﬂ‘}eedo@hﬁleﬁﬁ GEmit Qﬁt@ﬁ%ﬂ' ds tah 9dfnfedfoh that any of the
(Tertel baumet al. Proc. Natl. Acad. USA 85:9724

fore g &) pertinkdhpmorsart: aﬂl statepfentmsiaghe date or repieaemationts to the

contglg gﬁaﬁ%?octlme%%é 1§E a on hel.lhﬁor%é'lﬁgﬁa ) dﬁ% fy)tg ilﬂ}]egarpé)ggaént and does

not cofgbtitu® éﬁlg%dhﬁss{’on( b ﬂie ®rredinessMflthd @dtes draloatenss of thdsb)
S053 (1997)). Although patients with M5 have been
docymegrds.i vel y successfully treated with parenterally
adm nistered GA (Bornstein et al. Transactions

Aneri can Neur ol o§UMMARY OF THE INVENTION

The present invention provides methods and compositions for treating neurological
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-
folding) and/or neurodegenerative autoimmunity. Particular interest is in the amyloid
forming diseases such as Alzheimer's disease and/or other brain amylogenic diseases
including prion-related diseases, Huntington disease, Parkinson’s disease and cerebral

amyloid angiopathy (CAA) (Revesz, T. et al. (2003) J. Neuropathol. Exp. Neurol.
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Associ ation, 348 (1987)), the current treatnent regine
and overall effects could be inproved. G tation of the
w@bwemogderunent s i s not intended as an adm ssiPCI/UREDS/022922

any of the foregoing is pertinent prior art. Al

6200k S e RS ol T Rlod AL Bt APy Bclade bidvénting new
amyl'(tg%aﬁgaq{ﬁt OO sBR) ERlaBor, Qnéiﬂt%ir%%’&dr&ﬁﬂ Em1eH plagse ?Q%IE,eand/or

nstitute any adm ssion as t he corréectness of tf _
decradsing sheoamaown o axisting anylesleplapenrtotakbra@amgdeid postePHincluding

| NVENTI he present. i nvention prqvides neth and .
AB a3 aicE P ASPP TR ERLHEIRS) RnrorBe et g B8 fioid load
(solubieSRRhSolublBASY the hRoMaed fBHIGHAB-anty@H NI -SaRBhéhrological
_ neurol ogical diseases or disorders can be assocjated
diseagps 91 dasozgers ean e podigedmithadcupedinted sntobrmprodisease sch as
rotelinace teri - . ' ' . .
MudpiP SFEREEE 345 BRAFR BhanCaoim iRl S0Pl etydgargenting the
formatié of audervicride Jededls,ahaiRiratd Girfeny autoyeactRay T cellt@icentrations,
interest is in the anyloid form ng di seases such as
and/ox| deprepsiag the qeneametion phrwereastiverl ¢8llsi n anyl ogeni c
di seases including prion-rel ated di seases, Hunti ngton
di TRASRsert dvehiisiPOafinstindadigieeiflions Fhfuddtiod Wt #bebteosome
angi opathy (CAA) (Revesz, T. et al. (2003). J. )
basedieompprilions land/Bx p GANeampsisiiery optieely 983 subppisroncasiamtor a
of said apyloid.r ed di e ' .
nancfuBEe o8 PR oL nB RNl AR 26 Bfordms i ppromas
includBighA RipRigDgretated @idtasaddn disctdgb.amdecllenalised andinohune diseases
decreasi ng the anount of existing anyloid plaque or
or diggdefs. br ai n anyloid protein (including A/3 that nmay
not be deposited into plaques) as neasured by
det er mi ni ng BHLEF W@PE%N (58 PBAVRHaS
non-sol ubl e Ab) or the ampunt of fibrillar A/ 3-anyloid
| oad. | eur ol ggi cal dj rdi r . .
as BthurEde BARE R LR oot AEARGaRbn h B el e brain.
To qaataify amyhil busdes, the Hghtdsnsisphbhewhy @ataordtin 610 Maduenidinium-
aut ol nmune di sorders can incl ude, preventing.the
chlomidg (pkE Bbier honsab Feose iqpsrapuige L 1IRtHOR: RECHSH HymERFeisyels of
I : 3 r-al sin
AT EABAS bl UindliG b R A B0 ST P 20 (RES80° o
invention clains and utilizes various formulations of

a Bigwreds diecs af nasal npusization ondatyl &S tetetdevels in the brain.
Totaﬁ%ﬁ%%ﬁ&%n'tr%ﬂbn RRLLs %ﬁ 2&614@5 ah@ |A?é§ ;ﬁgﬁﬂ @?ﬂﬁ?tﬁaﬂ%ﬂi% fNowig rfhsal

oenul'ston, as't apeu ea

treatfRHY Btauraiidy dindeRheszanelinkal detsndsorbeanaedys (ELISA).
i ncl udi ng ABpl aque rel ated di seases or disorders, and

¢ eHg—urlr_g gl: %cetgva 10%1 % rélﬁirl?ﬁdcie §#38%0 clearance of Ag fibril in

parenterally and nasally treated mice. (A) Staining of A fibril in hippocampal region

with thioflavin-S (Magnificationx10) or co-staining for total A@ with anti A antibody
(R1288) and anti-CD11b (microglia/macrophage) Magnification x40) following
subcutaneous immunization. (B) Co-staining anti AS antibody (R1288) and anti-CD11b .
(microglia/macrophage) (in hippocampal region Magnification x40) following nasal

immunization.

Figure 4: Immunohistology of brain sections following MOG subcutaneous

immunization and nasal glatiramer acetate vaccination. Serial sections of the
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or disorders. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1: Effect of subcutaneous inmmnization on total A/3
wo eaelost7un the brain. To quantify anyl oi d bur deeT/Us1965/022922
right hem sphere was extracted in 5.0 M
uani di ni,unthl ori de pH 8) for s at room

hiPPg“é‘i‘H&‘F 510" LOP; Y CA{GHOn AR BIZS é‘deBg QRS frupBpiZatign were
label®d 389¢ aRE CM 342Chg, E@ﬂ%vﬁnﬁhf(?ﬁl@%ﬁbé)dl%ﬁ‘i’a ification x20, insert

[ mTunosor bent assays LI SA igure 2: ect of
figuneamsagnificatlomix@@t i on on total A/3 total levels in the

brain. Total A} S concentration |evels of A/340 and

A

magﬁlrr [%édglgﬂgm @':(k:‘ ﬁét @an ilhﬁmog“ﬂams%u?%g{%ﬂrngﬁﬁﬁxfﬁ?&f GA+IVX-
908. aWsHydefigEd hipppcaniiiad regeor3 (Bregntal AL alt4mm) ofercCidldcled foel | s

| ead. t I f A'S filri d
avenlf S8yt S B erosates b GEARHGB: TRPAoYd bF SdFHe
activati P Ve f BRREss& & gf;r\%ﬁtﬁget ﬁ{th%‘ﬁiﬁim gal region; p—O 039 hGA+IVX— ,

(Magni ficationxl O) or co-staining for total A'S Wt
908 wsconirglspahd? be O8B) and anti-CD lib
(rri croglia/ macrophage) Magnification x40) follow ng

ant | @%e?wetuig %i(@?tlh %Paln(s@tugﬁ 18l & Wi M RD shbAaneous

and”anti -
immumizatiog |ansl/ el glpticgedr {detaté v prdatinga| Sariefysestions of the cortex

ni fi.cation x40) f IIovvi nas.al ation.
Bl ot Btk oD SptR oD AR 2 R e D ravers of
neur%&y bg\I s SQNSE] ] raﬂdriNO@t qoﬁglnﬁpﬂaﬁtﬁﬁé‘itlcﬁﬂ +0)." ARBys identify
acetate vaccination. Serial Sections of thehi ppocanpus

labelingfosmarkaprstudicd e dubelingdpr inprkgrs ofaurdtedcifowangseped in EAE

ani BBt A R S ok TR i £ cat 1 on 20,

insert figure magnification x60). Figure 5. Reduction
in Figltre gc 3Bloed brainl Hagvien iptegrityl in ddpp oviantpuatseetionofollowing MOG

subcutzin%wmm%; logleir[g{:lf Fglahpigrﬂ @e?qtg&?t?%ﬁanti?n( E§e§r%5raec’cions
of thRE&hbit¥ati8fh @HihRaybafeattliiide STORy SR HMbnizdi W&¥eibedd using
astrocyte activation was exgr essed as a percentage per

markenef hlagpe swinag -fitgiosen. bebuliog Goramwkexof Gbgnegen was observed in
ontr V.
AT b wBb iy S PR ok i M lsiogtigpigo, small fgure

maghifiegtidie4us i mmuni zation and nasal glatiramer acetate
vacci nation. Serial sections of the cortex from

\l/ng gg}al"%%gilg%lrl‘ab%ﬁ)dﬁ(iﬁgrlﬁn é)?lg f?g?y é‘long%cl 0w1mb@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.
(Magnification x20)

Figure 9: Staining for CD68+ cells in the CNS in untreated, MOG immunized
and GA+IVX-908 treated mice. Arrows identify CD68+cells which infiltrate the CNS in
EAE, but remain localized to choroids plexus in GA+IVX-908 treated mice. No staining
was observed in untreated mice. Sections are taken from the cerebellum (Magnification
x20).
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neurotoxicty: SM 32, TUNEL, and i NOS (ori gi nal

magni fication x20). Arrows identify |abeling for
woreook®o45t udi ed. Label ing for markers of neurPCDKEI0$/§22922

was observed in EAE animals, but not in GA-1VX-908

treated aninals. Fi : i ier

integrity i Mﬂﬁ%ﬁ%@@ﬁbﬁ?%ﬁ@

subcut aneous i nmuni zation and nasal glatiranmer acetate

VaaRiBal hRrolSakAdisea R0 kRS0 afdideh: srQfidoRder] WRIh involves the

untreated, or treated mce 50 days post inmmunization
neuronek elik ab tieawriests systerar Rpecifallylingdndedsare: priomgliseases (e.g,

Creug s iyReP fieasnien e ics O S EPing bede o SR Jeteges in
amin® BB staboliMAgRichi 46 At diginodtBinicasilitia,fdytdti@oninuria, histidinemia,

magni fication x40). Figure 8 : Neuropatholo in
homasly$tiwrior ypseannensnip ek atlgnwms (EQBE R é@fgﬁragﬂe X syndrome);

[ ni j - nasal : V. ' [ .
pu L 050 AR A A SRR i,
amydtlfopm'b&demil( sclerofis Ay RipoSdlerosia)y cbuditiomnthuestekd inkdliklabod (e.g.
using nmarkers of fibril anylojd: ThS .micraoglia . ..
Alzhejmer 'y dispass. Croptzfgldi-lakpd ﬂﬁ?@gﬂ'ﬁ"&ﬁ b%f}b@l?%@@%ﬂﬂmons disease,
. ' i .i i .F' . a I . «
Pioie{ 48R0, EiFR LR HRDbaEL SIS bR (GRS AT, SRS hiury, coma,
infectiénd D& R8s hgand, dittary deficiéndiespstrolbe niultipte EHa8tdeshdntia, and
d_Whi ch infi]J]trate the CNS in EAE, but remain |ocalized
cardipAseHar CHE)-exus i n GA+l VX-908 treated nice. No
stai ning was observed in untreated m ce. Sections are

taken fromthe cerehel | um nification x20). S
PRl e PR RER PR AN GRS RGP A e diesel
affecﬁhg ARSRatufedrfinS sl 28 MUIEFR SR1cPbsisl iah@ EHIRE whidh t9pically strike in

I nvol ves the neuronal cells of the nervous system
adultBped ish¢heasl Alzhéinsi's disehsar e: prion di seases (e. g,
Creut zf el dt - Jakob di sease); pathol ogi es of the

devel oping brain (e.g., congenital defects in am no
acTlk tvendBdtlicaner'sslisshsed sabbreyiistbchberaicasniAd A ety oz

cyst at hi.oni.nuri a, , hi stidi neni a j ' .
eSO, SRk LS =R PE A g o s
falls §rt8 @b BatdeSridadiadkset, FaidAQIcogk & oldf age g pivally eleover i years) and

(e.g., neurofibromatosis, Huntingtaon's di sease

eaﬂydéfﬁfes‘@?@rﬂevalﬁywﬁg brfoge haserila pegiordes & Petwerm Pt apd @0 years. In
cl erosi sy, co : St 1 ' _

o SR LB S g o
seveﬁwi(ijm vﬁﬁé@@éﬁ, in ageks ibeginning atlseatier, aghi D & dibsesiedd by the
accu%r:léqﬁi;tggg)ﬁ’gyg&geﬁg]laﬁg{]‘gcfa’li%golgfgi,% akr)rrlﬁé)ila (g.eg'., 9&6 pekf)rtiacla)r,] 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
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. Neurofibrillary tangles
are intracellular deposits of tau protein (often hyperphosphorylated) consisting of two
filaments twisted about each other in pairs. AD is associated with the abnormal

accumulation of AB peptide resulting from altered proteolytic processing of amyloid
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i nfections by various agents, dietary deficiencies,

stroke, nultiple infarct denentia, and cardi ovascul ar
waewstettss) . The preferred di seases or di sor dePGI/U8200$1622922

current invention are those diseases affecti ng t he

oAy, OB T8 BRI ISR ey

of mMhBHRI SRA a8 aflosGANIomiRst @@P%uﬁhéﬁb%ﬂ@ﬁu@u&tsﬁﬁ @8fes encoding
abbrevi ated herein as "AD' refers to a

protefrsueised ecnmamenélrdl 659 end presemilie 8 (PP which\sgbsequently

1nﬂu%1¥&%:t emrogg?y% c téw gé}/ Pg%m 3 orgb @eﬁzglcrrlgtl%% dcélﬂ{n% ih¥Rased
level§ by, Ffd)ﬁé?('ain‘plélm\l 420 WhRAE, The PrdttoBAlc a)ttlﬁilﬁ)%@f oz (Mﬁ)‘hd) Recretase is

devel ops wel | before the seni l e period, .e. t ween
presigmabinessegialpd arith the Rorserl praogesrg off AfPeV apglésatgges Qfméaques are
I e
rounf 08, 0k, SO Aol BRI 0 ol
dystreplmb ineuritagy eAlsAlhamctreh@tlcamﬁthes tizexde linytht peesamoeiorfiah dt flammmatory

reSp‘gé?)teqx%rE )%%\Iesla :ﬁll};lqll‘(?f{l{ag 5‘]|>t§fé£aif‘1§|snzll§%}gﬁ)lé %Illﬁri]rﬁa%lé(%pu |T§1ﬁ égcumulatlon of
aggr a?ets'o?ggééﬁfri]kgﬁ)rngﬁ)rg%ﬁffe a%:) rAfbhd 'Elﬁ'n)' d’éEJc"i’&t@d {ith&ehdlogical

callz y tang e Concentrated in
disorderstags thoughtne calsk er camiibuts tobr sthevbseanflusnee ltheadevielopment of

cerabAiRe DGR Rt (et o R T o B APSESt Med

34: 29‘5 Q@P) Neudd 51%&5%@5&@&5 Qésb@lﬁteh'vﬂﬂlydélét@l%ﬁ phblcfilagFPagation

be associ ate h neutrophils up to 150 mm acr oss
includie téﬂzmme@cbssaaw, aﬂlcléaﬂas@s@ P@étl@sopA@}sea@ppgom disgasey Hantington

and 550 Reip RaracRR (Y B Pyt i e, 36624807,

intracel lul ar deposits of tau protein (often
hy ph¢ fehaspingtoid ateety taothe sksaderiglante.g.walf pricndstases, and multiple

i st ed about h h
myelygiahah g isp e Swouare (bR Bty B RR aliithepigin in
AD M@#H)@J 20 81dinPh Pa8@hth? é:dlﬁkr Q%Qﬁzﬁbsﬁﬁloﬂ)éf protein aggregates

ol d recursor protein Abnor mal accunul ati on

(Tro;ahoWslthQ mdM@tbmreMaH é&OQ&) N@u@mﬂdm@r}M@dwmﬁa&ﬁb rsmyloid

t
sen B} e R R 28 oG EBoP b P el BT 3
arterid3SArterdNg, &Eﬁmg bhdveiné HSBE cemful ﬁbrvauab@}ewne nAhloid dep051ts
i ntl uence t roteol ytic activi

t
can bm@p@gm@édwyéhag@ht}c@@% gygs ﬁ@%@aﬁsé@la%r@@ pad Hmoaafva? S, and form
fibri l(ngﬁlg%a forbas I8 lemﬁrsﬁge%boﬁﬁ}%a@ioﬁt eolytic activity of

LR EPREEY P presunably associated with the
normal processing of APP. Various types of plaques are
f olThd tdrm “amyldidesisiciefeys tomlergedictaroganeeus sroumef dipariers

charfgi BT LB ot FRETt R’ B Dl UL PRI b e e
misfBMel PEdtaiREBACIFing protein aggregates.

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

may be treated according to compositions and methods set forth herein. The most common
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response in the CNS, including activated mcroglia and
astrocytes. The accunul ati on of aggregates of

waely®booosd onal protein (e.g., AB and prion proPE&l/n$2005/022922
associ ated wi th neurol ogi cal disorders are thought to

i BB RSl e R
encegﬁeﬂ%fﬁt E) M caxeld W}ﬂ%ﬁﬁl’tﬁaﬂ_d W@QQ@DI | Bopp MibBiol.

Neur o eneratlve di sorders associ at ed
Immumlhl’é?e%& |F@u§plp% @me&@@wé@am id@ntlﬁefbmla@ans (@) kuru, (i)
leeu‘tAI fZIHF Y4i%6h df’se%e?@?ﬁg 6{1115 Ié%? agfl Xhdndsler- lecﬂgeﬁe SGSS), and
gease, prion |n ton an or neur

(iv) ﬂta$ mﬂmasmscﬁﬁlnamﬂy (Gﬁjﬁuiakg:bemn (39TH Slcl’dheds mm(nmral943-6o and
loid" refers to the

20
Medgsiltsgtald GPED N ERgl 1 s, 390 Shases. and mul ti pl e

nmyel oma |ight chain disease) or intracellular (e.qg.,

NeThOpriMdipdl kafistiticanof &8 serild fakyes @i the A pepAle. @ A peptide is
al pha-synucl ein in Parkinson's di sease) deposition of

an intgraaldiagmeghplictfat b amuprasidend REIEUISOT PYOTGIR tSe¥enl mufations
Wlthé‘étg‘g %29 oﬁtrecan g%g%rguoglﬁﬂécf fi t@ é‘e@nc? @f% z%'e%nelso dlsease (See,

e.g., Bloatt; aet A2(1991) Natuse 849(b3 BY:704- GaiML&felleM eanlt E(I19Q)1|)®1ence
i.llaries and veins of the central ous system
254(@9&)&709 Qe Vs etaln (b%gzr)é\@&gfg‘?n%&(w ~ability to
bi nd dyes such as Congo red and thlofIaV|n S, and form

fi ohé tedm "Bnehyeidigedri phcieiB’ PAPRY Stisshiatin is deﬁned as a
confirmation. The term "anyl oidosis" refers to a | arge
polypentide deps rreangedegt Blp eene qﬁt%?awr%amﬂa%l@@@ i lzlgaalwn the long

arm 8P&¥r51%8§orﬁcagp£1ﬁﬂh§t ﬂglfﬂﬁéé ABwfl rgﬁ£ E%ig&é&l i AJISP

proterns, inc
glyc@er}&l)dtai Ringlghegblas- sphmmaglﬂnotem) axpiressAd zrhaawmiar\}'mety osfe:aﬂein
(AD), early onset Alzheiner's disease, |ate onset
man|mAHENHAtiSSYSsease, and presynpt omatic Al zhei mer's
di sease, other diseases characterized by anyloid

dep@P hetafié®, aré HoughtahfRuenbetheetelypabnt of AlGAfher' s disease by
any| oi dosi s, hereditary Icelandic syndrone, nultip

increpged @mteradareisoliis aa@égsu@mf APR g pRepargul bﬁ@fpc%ﬁﬂé@ﬁf APP to

iner g%dr %%glgﬂn ?fjthéxm u ; o?&%g(éi é&@ lqlgg‘fﬁg 8%4 lzﬁs)l\gt?tatlons in other

gends| @eh asl tmcmmdﬂmgehes PSipad iPSB,cmrs tlmughumdlltmndly te effect proteolytic
forth hereln The nmost conmmonpriQn di seas i n ani pal
procggsingir AR © gﬁl@fg’lﬁe@ﬁreﬁ%ﬁé e oo opT s éﬁ%ﬁ‘gﬁyo T1897)
Trengg ‘?\%ﬁﬂ%h‘) 5131 548 I\f oB?ér{raltl%nQ Wdu%%é’@hﬁ@AB nﬂld\fﬁhi(ﬁ(a}ly its
cr o | nmunol 22- 38

longpfoinonis dlcalmseselhmmt 1be°dmhelmlefﬂ diséasel | n hunans (| )
kuru, (ii) Creutzfeldt- Jakob disease (CID), (iii)

Ge TRAIARY FHARLARL" ' a%ﬁﬁ %51‘13 §th¥) th

f a:[?f: am‘c}sri‘#aﬁ n‘Lérg“x?rna?I;\Ig %(E!ﬁ-%émﬁé% duse @Sg £ 1977) an
thos&SeihéohcendiSHoAIV 3) AP43 AFfragmikbnts. That is, APP fragments will include
amino acid sequences of APP in addition to those which form intact AS or a fragment of

AB.

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

fragments of amyloid precursor protein.
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Medori, R et al., (1992) N Engl. J . Med.

326(7):444-9). The principal constituent of the senile
wpb@gues49 s the AJ S peptide. The Ab pepti de i SPENUS2005/022922

internal fragnment of 39-43 ami no acids of precursor

P 8 S, e HeiRiofpt Ge LA il Ag e iTARRA fllows.

“}F1b1‘illla§e (A@l% tifte Qontalﬁ@@frﬁe tricelBllarimyloid H8Sdsits Nfﬁiéh' ®ay also be
349( 8 6, Mirrel ,X ° tara .y,m g&ﬂ Sci encgyaso

referg4o @@z@plwg or nlagllleanm svm@taseaft AB péamlgai)na ¢ furtheret .
it 38 Ehen Lo Tl R P B SRl ighR

soluBls aeda@desiubly (8gg ﬁBﬁll&fD AW}% ﬁdél&ndsaﬂﬁwhﬁhaé pr?;adnd:(hto be
humans on the | ong[ ar m of cﬁr onmosone 2 1 and
extraceléylard & isgpprogiated thatithere éga duiapic fq%atrqalshlnﬂsptvr%enéoluble and non-

t
solutfl %\gsogég% BitrachiIG oS 405 RPN A n%f;]neaerbf AB which may
becotneStuilar adFRBidut at i ons are t hought to influence the

devel opment of Al zheinmer's disease by increased or

ered, .prote e -
oL A BB Ko CoRRERRA PRl AP RoBBite A e
pnmhﬂearﬁ@ﬁlmwﬂl HorNISAEAK d:arﬁeadﬂ%ibelméﬁ’ceaﬁd srbll inaﬁrﬁhals by
Mut ati ons in other genes, such as the presenilin

immpaaiion ik VAR TESpap DR o AR PR Paseiv e rapieralidoq”, MBP-

reaCthr?% -%?lgé’ %l%r@ggcffgf,'m é?%}l.%tl g\g é%x &1 o IS, Jﬁﬁ%%%g%g @@?&Z%g}éehtls a

UseiNEModeltﬁgr Nﬁﬂngpﬂlk Sctbﬁfkislﬁa)k. RThaseN PbsWaMadihmrihm di adalNature 309:
t [ ' [ . .

356 U3R4nAeDRE] o iy 1A% KT 1988 156 B ookt incpe EAB in
both R@ggo f’a@s‘%%%ut gﬂa@sdcoﬁ%g&nau{g% %@ea&mﬁgﬁﬁ@gﬁn%f MBP

er th e whi ch consist solely
presém@cghysmt'gen Phnesenting cellPlenfotasg Hevibjor Hlstbcqmpahbdléy @mmtﬁx (MHC)
1 {d sequences of APP in addition to those which form
moqcﬁeﬁct A'S or a fragnent of Ab. The terns
"bet a-anyl oi d peptide” is synonynous with "i S-anyloid
peplccatding td oBARSpect' ¢fIWE presend iriviition thidef is phesdedt sematiiod of

B LA T T T T AT ——
preséd? ?n\%ﬁﬁ?ﬂ Hag% n@ldetezi%cﬁfé' B'§Bad‘n’nﬁfst A%ra tﬁ&aﬁéﬁﬁc&l é’f*fecﬂv@

are as pept i de cont ai ned
amoimt of X34 anéh pmtmsommblamdoboumemonio alulybctnmyecsl thereble A further

oL k5 USSR R TPy i
plaqﬁ@ﬂﬁﬁnng digtak 'or anyider. ATADRLstProth e neolbgiasl diseaidi@r disorders

sum of
treated with GA and a proteosome based composition according to one aspect of the present

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

pharmaceutically acceptable diluent, excipient, stabilizer or carrier.
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sol ubl e and non-soluble (e.g., fibrillar) Ab peptide,

nost of which is presuned to be extracellular. It is
wappseei’ad ed that there is a dynam c rel ati onsPEPUS2005/022922

bet ween sol ubl e and nonsol ubl e Ab, where,

extracel lular non-fibrillar AlS .may represent a, sour.ce

of AR SRHET o ot st fsplands SsbI oAy SEsHd
neurdl8§i€hNisdafEorl REFIER A h AL Bdonfrls8d &HirSinistering a therapeutically

Encephal onyel itis (EAE) i1s the primary ani mal nodel
effective alBuntAG A and a pradedspmp dasadchoomposition svhach elivitran ptitody
nd iglguqi zation with NBEﬁLn an appropriate adjuvant or by
independent yeSPPPSG L aid 1] , MBPreactive T-cells (Alvord

Jr, EE C, et al. eds. in Experinental Allergic

EnAdptibdrembedimérs ofl tHogeéseht ibelgionfeonsisillof a plethod for treating an

amylrsﬁaﬁsﬁlgg%%gwﬁgg gla@’ %g%lfhel}llggﬁs ﬂ%&%l%gt Tg{?a{_frgeft}%rqila 2 lc.?ildal disease
may b8 9ar3e8 o( BB 0 exatiple, prévBhtir driakrehdtdd FMriiAFarhloRPloRd,

m ce and rat's recogni ze peptides corresponding to
prevéntimgriodocreasant tatdgingieid dadyBRintrisigiheeurtgnt fibrillar and/or total

nij gen- present i ells o lass 11 .Mj or . s
oy Bt B S Raetn e B el wllorip Smsloid BhRtn hapmipaidyt i
knowPthaNgn ASRREhrodding Mey PdsRReRlouioe fHd kodyt fieb&limsnts of the present

provided a nethod of treating a neurological disease

inveptiongire spidlmitechtodbrammmtloidTRurthermese) alihoygh the grssentinygption
; . o L .
sl PHEFR0 SO R TS SUUEE M o A (4
priofidese Hepédtanpoltel shdisagndronp o umtirgort diseass, Haplensonism, Down’s
need thereof, A further aspect of the present ) .
Syndrre e gprebe apeloi AsenatborEs FoNFeLY tndBe suet invention.

Acc%ﬁﬁ%rtg He Aﬁ?ﬁ%eﬂf%ﬁéﬁ A RbRAGRsdREMPANfEhB8ET Be Ecomplished by
I SOr der. e nost prom nent neurol ogli cal di seases or
admitiseaigee dftieafolidwing the@perivcomposivipeo scherapaisally effective
conmpaosj tion accor di to one ect of the,present ..
amOYRARL i BRC P BTOKPPARICHEOCORNOSTHOR. SR QRPTIF BRga composition

with§Eﬂ £6AY r%)!siﬁoﬁsﬂéw ihQubRicdort HRIRRAULAD0IOGARR S inhh&Eion.
the GA combined with a proteosone for treatnent of the
The afevieentbodimezhtnewanld abrgi inelhddinyeswemageutivalyrageepdable diluent,
Jurther. enbodi nents include, but are not limted to,
eXClB@P‘iﬂéta{’W@erf?fIqag\’/ﬁrng t her apeuti c conpositions for
treatment: a proteosone based conposition without a GA
C OIOSTIRAMERGRCERTAd Bsubmi cron enul si on conposi tion,
or GA in a nanoenul sion conposition. The previous

enbodi nent s, woul al so J de.a hat naceuti cal.l ;
ac CELPHBMOChFMica %l}all%%ééjil\@l%m%? iSe gy pope %ngé%‘ﬁ{lﬁ’%ﬁl&msm
; NNIERL PANNDS 2550; PCT
S B e D G R B e
Applinatooni&@ied/3 Lo G dn Hsleaminstcealiyrayaidatle &rap e nbdnteyp!

random synthetic polypeptides composed of L-alanine, L-glutamic acid, L-lysine and L~

tyrosine in a molar ratio of 6.0:1.9:4.7:1.0. It was first synthesized as an immunochemical
mimic of MBP. For example, certain monoclonal antibodies to GA cross-react with MBP
(Teitelbaum et al. Proc. Natl. Acad. Sci. USA 88:9258 (1991)). Also, GA has been found to
induce T suppressor cells specific for MBP (Lando et al. J. Immunol. 123:2156 (1979)).
Experiments in mice indicate that GA also specifically inhibits MBP-specific T cells that
are involved in the destruction of central nervous system tissue in EAE (Teitelbaum et al.
Proc. Natl. Acad. USA 85:9724 (1995); and Angelov, D.N. et al. PNAS 100(8):4790-4795
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effective anount of GA and a proteosone based
conposition which elicits an anti body i ndependent
wOo e®pose i n said mamal . A further enbodi nent POFf/US1965/022922
present invention consists of a nethod for treating an
anyl oi dal. di sease, which may be Al zheiner's di.sease.. .
(200 pheinipala b A o BaRPeR fisPol g eseRin eraLsoleipyh et fnduction
of 2 WYli- Jgﬁ[at&i’%hﬁnmférr@éfﬁ%é APedd td HFeARSuhAVALIREid frédence of an
anyr I d load, preventing an increase in total amyloid
anti-debB-celhespemsewhigh timy teienhaned by lsdininisiratigndf 6¥A-t ot al
anyl oid | oad, or decreasing the fibrillar and/or total
ANY Ol d te bR&eA A dhtion Afay be hi2piB@WY nidRds known in the
a2§f%? gkﬁgggtefhs ﬁa; regfgb %%r%%gﬁoutp?he bog ,ownnl
art. BorizadinplenGa mby b prepaeddiytthé proeessidinslasedimdiS. PriMNoed,349,550,

o Bl T, e S0 BT
triﬂu?f&h&kﬂly@ﬂn@% S0l 67 %t SRILIEM Rifpefitthe/n bifyoustlid:@Re with

| sease,” hereditary Icelandic syndrone, Huntington o
diethylasens &5 arFiahibitas cRhsdgbl@bing of ey chathexyhgigup f Blgrghytamic acids

oY RSB0 BB BRE R b RS Blemovs

of the is@RgRRtyl f Qipk RN th'é’ﬂ%siﬁ@re@i@ﬁéﬁw iMhgkridhme. The resulting
adm ni stering one of the follow ng therapeutic

mixtaxsrs polypERiifes censisiz psspatipliyodipplymery elcalanyae, ghsamic asid, dygine,
and.a pr.o position, a proteosone based
and té’léoﬁggsﬁ’ﬁ 1111883? Pai{ﬁocgf&%ggt&?gpl P

on W conposition, GAin a
subm cron enul sion, and/or GA in a nanoenul sion. The
pr 6\ isalsoenbidadl neommensiallydiremn Jova Redrogecudiggls, Kfar-Saba, Israel.
pharmaceutically acceptabl e diluent, excipient,

st ghl Ilnhi g%})%gfn%a rfBl]i e-acGBrihb AN @k IAVRLOR in any of the forms

I mmunoc anal og of MBP that is effective in, .
whidhrregitfaimitsthetepgites wiliter Bhéss ifdiBle mixturbnef peptides kayiteatagious

ol it ESiero - per ap § gy Meliptigh reha b bpghed by

metldURkh&bh fh heaff Sush thefoft Wicudefgel AREAGIGH BiLh fredsute liquid
pol ypepti des conposed of L-al anine, L-glutanic acid
chrotnakogsiphy of6HA to semesE high molgcwlel weightpegicnss dsdosed in WO

4.7 1.0, |t f st syn j . s
o551 e UL S, B e i
moldBRR & kan@8loif Beslit @K DO td3fbolit G KDae ds nothetenMifdiment, GA has

(Teitelbaumet al. Proc. Natl. Acad. Sci. USA 88'9%3%
an ayeragelnplecplr yeishinframabpaiehKPadn g Ko i Kéwngerstood that GA may be

YRR Aol b UBB s o

lengithdiffehefrbmabr Ghemisomsidied framlcbyventibhdiGA according to the known

MBP-specific T cells that
methods.

GA AND PROTEOSOMES

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

temporally distinct times and where one site is presented only with a GA composition (i.e.,
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are involved in the destruction of central nervous

systemtissue in EAE (Teitelbaumet al. Proc. Natl.
wae@d/00438A 85: 9724 (1995); and Angel ov, D. N ePCHIS2005/022922

PNAS 100(8):4790-4795(2003)), indicate that GA can be

used to.tr hic lateral sclerosis
o PP GRTADA & ST SPEG SUERRITE e PREHEACE dminisiorcd
(i.e., AORED! St fscaworbfohté%@ﬁﬁe@ﬂfavm%ay Be LABINR@EE B enjedtioaRvhile at the

“anti-self T-cell response, which may be enhanced by
samegot i figremtrtame @proéffoseme bayed capmesition i adenipisiergsh arepemple,
mtrallaair;]s\?/ ’jc") usegla emer)o%&gﬁro?’ gw 1%?t%%§$€ gﬁg éoﬂi togﬁon 18
deliveted Blyanjectidnand separkity, a&&@ote&oﬁ&%a@on\mﬁﬁmns ﬂﬁelered

N- car boxyanhydri des of tyrosine, alanine, -benzyl
mtra@asaltlhnat e and e-Ntrifluoro- acetyllysine are

pol ynmeri zed at anbi ent tenperature in anhydrous

glegl ?’&?tlﬁéstcﬁ‘ tH Rt APt naRaPilsd Ué"pﬂé?i 18l to ddifain a hydrophobic

i ng of theg-carboxyl(gou the glutamc,
ancheicdedgerics necietyivddchoweuldiberexngate picsAoBEOV flel ageqcigtion with

prot%%gﬁ?l%l{a ¢ Celcpg? Q:gioh %ncfi glabr 4 mt%f%gf p{rgﬁogo‘?ﬁ@m alalgfuhtc I?i%temnant

gr oups ne res

vacciiep 8ési ﬁieﬂefor éﬂh%r pzﬁ"snﬂeiall Bges@ib(xihllly ﬁ)rﬁﬁuqa@dl)aﬂmpmstde&mn 1nc1ud1ng,
consists essentially. of mers of alanln

| u

gastradn@stma}/g@ﬁ@lstr@ﬁan t/ing §‘F5‘n@t Systamicsng miicasd) an O%S%PHS@S 18
Y/ l; T

R e e

hydrf)}ﬂ[obusmaqdmﬂmlngregmns v dhi sAhem appmmmtelvdmmuiatad withf

the forms which maintain it thera utic utilit
protepseies: BHgh Hd th metsoeamey logfest A ge@blrvT e ol g mmunologic
r [ lkecul ar
SRS Ol B9 A RS, el A

hposac(than&eH:Qmmimhh@ detoxifiet! llquep@w ac€harides)t lipapentidgs, arsspnhsane

qui d chr omat o GA t
o o561 BOled BreteiRt sEgr ot & BRgSoden MG biropnobic
amifyRaFid%eets, the GA has about 75% of its pol ymer
species wWithin the nol ecul ar wei ght range of about 2

KDa_t about 20 Kl anot her enbodi nent, GA has an
av BPQ@&O&#T? fromabout 4 Kba to 9 KDa. It
IS underst ood that GA may be subjected to enzymatic or
ot ey caey aslghistned i 0pfok@tulited oty submiqron ymelsicpeci es

A e LA s S8 5o
om0 PRI, OIS0, 1B B0AES o s

an oflpgboakuib @botit rlp%:dsﬁ amrenaulsifiat, nahmzté)a)ﬂ tp.abeh Yo d€h noioBi¢

by injectio
surfac>t/ant ajtnd bloutnO 0(?0%% to agclnitv e6 /y OWA as an aqueous continuous phase. The
submicron emulsion has a mean droplet size in the range of between about 0.03 and about

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

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

14



10

15

20

25

30

be as one injection (conbined sinultaneous
admnistration). Alternatively, delivery of a GA

W@ vposi7td on and a prot eosone based conpositi OPCTHS2008022922
del i vered separ at el y, acconpl i shed by injection at a

whett & bids RsoB bE Rl pRMaT IR 5t € selioBHsiyE BE ARl os € or bigher

Usudlly@hé& mlhsdntcuflcyA ‘éhﬁ‘d'ppad (2o aROS] o Mdul 5%E Alftenatively, the GA can
prot eosones) and, at a second site only a proteosone

be fopmylatpdowith 8 orateesemesnd/enihe nepeeravlsion can furksr eayprisaa j s
y be adm ni stered by

bloaﬂéﬁe%?%%%d@gﬁg{& 18%%0%#2@0r different tinme a

pr ot eosone based conposition is adm nistered, for

exBRPPOSEINMEBANISM. Thus, in one embodinent of the

i nstant invention, a GA corrposi tion is delivered by

' nTﬁ@fﬂv@ﬁhcﬁf‘ﬁs@ﬁn@ﬁ'ﬁ@é $noxafiy PE" QLA Br Hﬁ‘ﬁlﬁgn% or reducmg the

conposition Is delivéred i ntranasally. des of
leveltdfeniansil@idS peplide (sotublerand/ @i oo- Sohlbm)eﬁ:agmmttoo demvrtiak thereof,

which e BPE R P EHAAC SR OL A ulst il AR e based

compsaicR0 5P Bfoteobbie BhAUehiposition ifBRHUGAClHERIDhe reduction or
pr ot eosone- anphi phil i c determ nant vaccines desi gned.

mhlb‘lmn eff thp peptistes Engraentior derivative dhcagafipcews withovkthle generation of

a1 S e B 08 SRR AR g o
of elﬁﬂiﬂg@%ﬂb@@ﬁfb@ﬁ@t‘sei A ltbseiss edstifg 14 B bduad bNQheor?' , preferably,
6,476, 201. An hi philic determ nant is a nolecu

the infibitieg Oﬁ%ﬂr“é%% anyag G%;gdrfiﬁnmmd@) 18 8 Bnactixpiiemot igmae cells
suchaaﬁ BEDP idcgﬁfédymfc% ggﬂf %Ir \%&ﬁlﬂ 11‘& %&P@ﬁges%ﬁlgﬁ m‘@l’ytbg found

pr ot eosomnes t Icits an
in the brmmnoi pgipterallypoharein the actsmhpma of the3eyqails & indepeindgiiiolf any

antib@ﬁ% g{r ranlat?%glt sz?gc:;lglg !1’1’?(?1((1)&%’1941‘%{ ggtl | ﬁ{g}d Ekg{g& %gag ?lpearre:(liuctlon or inhibition
occurd WRARGR éi‘ﬂ&éﬁ‘?ﬂ?[l&?ﬁc @%%Jhﬁﬁ)m e QQIQE) #'the mammal

toxol ded pro e| or proteins I de
(mcludnngmmmngohmhphpﬁtmbu c ami no acid anchors. EMULSI ON
C(]VP(BI TIONS GA can be adm nistered in or fornul ated

" el S RBAEIE! @ 2Ae RARGECRE AL ARERFERADER
ﬁbnﬂarrm(ﬁ)ﬁhat g noblmdép@elmdanto(plhquem) relutdseo tisusduationrof amyloid
depogiipnis B AAPIADS BRmlionad o e bt of B8 4 Tt diseases
or ang%fbﬁlfo @m@ ‘Elib'eé’é%‘s 6r &idbddakt MhousinthedBABEs SpB8A9082H: Gnvention

GA as an aqueousS contl nuous phase. The
shou@mnbcrlmt@hmany particakr thenpyaor migchphiem, Biivkeliemed thet activated

mlcroghagco ﬁ)calb Qm?f o It)la(?ue%%ng ntge gﬁ%%gtgon of microglial cells is

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., AS plaque) deposits. Additional information on the possible
mechanisms for AD is found in Schenk, D. (2002) Nature 3:824-828. Deposition of A3
and formation of amyloid plaques appears to be accompanied by a complex inflammatory
and neurotoxic cascade. Therefore, it is thought that an anti-inflammatory mechanism of
treatment may be beneficial. Such anti-inflammatory processes are often consistent with

expression of anti-inflammatory IL-4/IL-10 (Th2) and TGF- (Th3) immune responses.
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0.5 mm and preferably 0.05 and 0.2 nm The
nanoenul si on approach provi des vacci ne conpositions

W@ wbad4Téng nanoenul si ons of particl es havi ng BCT/U§1005/022922
core, surrounded by at |east one phospholipid bilayer.

The part.icles have a nean di fer the ra
Consggstly 1(gs f SURESIHE 28 @nﬁvfﬁecfaé ?'ngtngrtmtﬁ ) ffO%&PEﬁ?HS
comPRH ro@@&rﬁg‘@as%cbtﬁ?bsnﬁ&{s RAA & e stirht8feed Abn-&itid8Y mediated

I ntri‘nsi cal y prior oanenl zation process or
immenetrespossacthbl sausdsehesdduetion afAl-payloid tedaiang nlwesaﬂs fityhas

nded in a ous _conti nuou hase. and .ea
previpilf Gocsprppied T BRFSauen MG OCe ACRRIAEN WL g stimulation
of a Th1Plyfe ifmans @ fytcﬁaﬁil%) rédg@h‘éechsﬁci/a‘iécﬁhth A peolirflatdmaory immune
tenmperature of about 25C or gher Usual |y the anount
resp(ml‘p‘e anl would hepenodigvetocud dtioetirarg adihd mmgye response.
oI nativel
Nevegb B0 ShantSintiont fpicto A BEepEb S L Rtk bl Bytotine -
ga:mxﬁ@ 0% 60V Wieadhg ﬁilﬁﬁt o siugsad E@&ba& Iﬁ&ﬂiaﬁmii E@ Héo@lerated
OSED MECHANI SM The i nvention al so incl udes
clear@n@@mé Itlee, inflanpeatesey mfé#rateﬁﬁ ithsi GINB §Ch A @&@é | (ﬁgok)r@LﬁAe%%ﬂ) 87-
95). Bl R 1REsdnioB B0 1 AP AP sq 1A 1A L ABflon A ittbifon of the
ragnent or el Vat kereot ich conprises
beta-aiiyloid picogrser proteim (Ringhdeire4. o enall BioehemiBidpleys Res Commun
r ot eosorre based conposition, or a proteosonme based
(199 ot)wi t hout GA, wherein the reduction or
|nh|b|t|on of the peptide, fragnent or derivative
t hEROTEOSOMEBASED @OMPOSIOONS at i on of anti bodi es,
as denonstrated herein using B-cell deficient ( M)

bR T P el T R

multRafhe sighhit Va&diﬁesl 16 BiimiulatOsptiAal iR euaE rdpoes &ﬂi}dchloﬁ the
(e.g., A/I3 peptide) is via an activation of immun
compagiehts, e ohones cmnaomﬁmw@ukdi@wpmoe@ﬂ@@m ggso@pted and cach be

o QR R O oy G PR L P BB AR s

cellstdT %?tﬁmﬁﬂlhﬂessybﬁm rﬁﬁﬂ@&dfgﬁﬁloﬁfan& pyocassirigndy imtude uptake by
anti gen-speci fic_mechani sm Is nmost preferred t

merEoR BB (NGAES 10GHiFROT A OB SEAEAE AR WPk STLLREGH ] Subsequent
per
s APRLIER b L0 0 FEORORBELARNEL Py st
coval)éntlgmxbhq»ile&eﬂ vactifes.inclndeyrdteosmme baskd gadeidmsiwhictr can consist of
ues pl nonfi brillar A/ 3 that

b. . .
Neishi b e e EpaguUSeY gt Sy Sumlred B Bee gipigy of anigens
mchﬂi'ﬁgér ]gég)ﬁd?f IﬁB§ %dti‘a@s %ﬁéf@émﬁ/aﬁe & t%%‘ﬁe(ﬂ deﬁﬁh& PBly38charides or

tmént of AD and rel ated di seasés or
11p01aﬂyslao¢hdtugemﬂé’8d |(ﬁ)e figtwr mvmv smthe fadlowihg tederghceshieS Patent

5,72%,3 &folnmun ggr%tcl y and IEPie cac ral Of Intranasal Shigella flexneri 2a and

Shigella sonnei Proteosome-Lipopolysaccharide Vaccines in Animal Models; Infect.
Immun. 61:2390; Mallett, C. P., T. L. Hale, R. Kaminski, T. Larsen, N. Orr, D. Cohen, and
G. H. Lowell. (1995)); Intranasal or intragastric immunization with proteosome-Shigella
lipopolysaccharide vaccines protect against lethal pneumonia in a murine model of
shigellosis (Infect. Immun. 63:2382-2386; Lowell G H, Kaminski R W, Grate S et al.
(1996)); Intranasal and intramuscular proteosome-staphylococcal enterotoxin B (SEB)
toxoid vaccines: immunogenicity and efficacy against lethal SEB intoxication in mice
(Infec. Immun. 64:1706-1713; Lowell, G. H. (1990)); Proteosomes, Hydrophobic Anchors,
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should not be Iimted to any particular theory or

mechanism it is believed that activated mcroglia
w@eosoboeahd ze with anyl oi d pl agues and the actiREr/Us009622922

nicroglial cells is dependent upon the presence of

tscof L ibatER ot bGP oxrt EErrUaRgro PRy o ) faceines, (n Now

Genﬁsﬁéwa@dqdm Gl ggWo@hr@ehﬂ@wm tHeGinepéds. (MackEREKIRE NY)
| oi d %1 pl aque) deposits. Additional
Chaptmb’mat 1431n &h); tané ngeqomeehm@mdﬂ wheines enmepgeninind '
i 50 RSl BRI 228, cOMBESY . g0l v
erta,cwomazaum@exbanda\xfcmnﬂbamw& (188 RS cietceR40: 300 Ot OXi C
cascade Therefore, it is thought that an
i-infla h t t b
po pisir PR DR p oA e Retuptsh R R BR=0s of ppisy
menﬁ)@aﬁﬁalp‘ibt@ﬁl% (OMHY, SXPKESSH @:ﬂpdﬁns?ﬁbirr Gﬂlﬁﬂ-ﬁégmtv@ bi¥cteria, such as
IL-4/1L-10 (Th2) and TG--B
Neisseripieeies (sepres ouetiell ¢t als | léx 1\@ BoT: 65&@9%&0“’611 et al., Science
240 35 8881 Sk O, PO, 88 ot o T R ferain
Vacéifltbsmlhate& ¥ AEHD mnkmbmby, N‘@dyaﬂe BabillHig Kes)pags 1908a1997;

uses the reduction | oi d cantai ni ng_ pl aques,
ULS G100 Noads 300801 JatBRahD. gh Bl "IN s isp Db SoRemer or an

R

descp'bed abdve aisoebotain armendogenoas ﬂlpnpcdymdlamda I(I:{P$))eor1gmatmg from the

ositive to sti.n Th2 .
bactRE Bt e PioduCe BEINR RTINS o1 FAPEFBGPPIFS p A FESAAGE oG method
that Bufidf: tﬁ@ butky ﬁ%m%i/én‘é bk 8inl DEGRABE it zés{etﬁ{QQﬂ‘Q/eswle like form,

untreated), m ght al so suggest a feedback nmechani sm
incliding mulietmleaubd nehdbarrsns stredtunes er mnftelagﬂnhuler {ike OMP

inflltr in_the 001 - GLLA
comyglignise} ofis opmges ONRR, astPlv St oy S lphome

can aI so lead to the transcri ptl onal inhi b|t| on of the

bet' Iarpangclcbérdieb neuseddereip refemsitongtRieroy mewii fieddipdpolystcchhride or

hpogl oche o&g&@R%ég%mgﬁ r@{ég%) Lé%'é( dé . 248— %]sl)ifam-negative

bact r’i‘é ﬁ{bh%s @h £fa Mﬁeﬁ@ﬂm;&%@h&%ﬁ&%ﬁ% oﬂl@if\G’raﬁni%g'e&fve

i val ent subunit vaccines to stinulate

bactam (mdudmgvﬂnlmwégewwm@evsnded &g’dhteli«fz, Brneello tpometabgcter,
e AP e SRR ER T Ok P IS PR Pilinhiei Eraggoera

Fi us%cwﬂﬁﬁn RPN ¥BG, ReenfIphiiGis SAER Qb LEEER %éb'@ﬁﬂlaaﬂ%zonella
processed by cell's of the inmune system Such

Momeedbzg Mqrg@wllanldezpﬁfra@eé’gﬂﬁgeﬁdfmf?@& Jrevidgraiteeothgy Plesiomonas,
Porp, Qg?fé?'ga%u evo la f’seugi el lnz% S| kzcﬁg} ? Snsedazlgfe}%tée%ana, other Shigella,

g% atal acand
Spirillum, Veillonella, Vibrio, or Yerszma 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
based composition is referred to herein as IVX-908 (may also be referred to as Protollin).

In other words, proteosomes of the IVX-908 type are preparations of OMPs admixed with at

least one kind of liposaccharide to provide an OMP-LPS composition (which can function
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20 delivery to underlying cells of the host imune
system Prine exanples of such noncoval ently conpl exed
wo 206i00M339 | Ncl ude proteosone based vacci nes WhPCTTUSAING/022922

consi st of Nei sseri al outer nenbrane proteins

O R BB o ot O Y26 P B 08 o

comﬁr@é@ of6sb Bf BE SIS coBPdNEARAC A bleSmembrane protein preparation of
i popol ysacchari des (LPS) gf or further review see the
rotepmmwrﬁ@arp@frémeﬁ@@gnegasvp acieria, serhms7Yaissogg menmgltldes and (2)

a prelé%@dgl? ?{3@{1 A0S o OHCE%X fi gl)é(‘?Loﬁémfalg{edQHﬁ%ﬁlnponents of

neri a an

WXEO@&@@GM-@I@@IQM@ @i}@bhpﬂdd,@lmmtaas snrall/knolaaues or the like.
Model s; Infect. | mmun. 61: 2390; l\/al I ett

i’li?gwg?lpe %E@S?g%‘pom 1Q Lsrazgsﬁgssdécfsed herel mg aS%?lHi%rbne %? gm%

comﬁbdﬂéﬁﬁlvﬂﬁéh Anleasttin pat, FuBS RIS -aﬁfadﬁﬁblhtqoossessmg the capacity to
I popol E/sacchar I de vacci nes_ protect against |ethal
stingateaninst BmEnesysigH- Hbisapataciagad thet syph geateqsemes comppReis may

1ncludgqﬁ %ute? %féé%% e%ﬁ§@ @Mﬂ éong%dﬁen anusgﬂu é;i} W fr%rﬁérﬁ tl%reof)

of gr@ihcﬁeg@&iﬂwcm;mb wetice adipopelytchirii (WBSY Gl orteakal asame or

cines: imunogenicity and efficacy against |ethal .
difforsph Sy BIGAUF PO THOBEOPARGILS WPy HACORAs, o aiploy igands

whic % Wate ?hoé’t' mgrilu%g%s})onézé 1‘3 QRS wit@HeReitors (e.g., Toll-like

ors, sconms an poSso or Tnproved Presentatl on
recepibrstmdmd@Il ancheRiroha@e rhoSta:cHs ofz yactine rigpie@ner at i on
Vaccines: G C Wodrow and MM Levine, eds. (Marcel

De%ﬁ{ N}Qhﬁ REBou %{?b{v/ﬂféorylgﬁe zu ﬁ)e; coﬁ@nen‘cs ]pf vaccine

Pr ot eosonme opeptl acci'nes ance
formlul‘ﬂ‘ﬂik:bﬁ@ discliosed herdinmayeahieracawih Todldiledessptdrk O’!Malkd;) as€aciated with
W R Ball L. F. !
e S S B S e b B st 1

TLREgQ:egI%%é etPHIO USRI N TRASRRIGITROS) D 13- ’Rﬁ %€%r more ligands

rern re ersto preparatlons of outer nbr ane
whidbriotegich with@uesubsa santlly momtaserpam ThBy hava)bnen identified, with the

exce%glg}op iggg Ial\ﬁf a“%(ibegu?ég joaet b ar?esé;(rrg elrﬁecgr Neﬁjsgip & %Ig%ic’r@g%s, for
exanlgﬂ\é\@N’IP ol(aRb refe1§€d ﬁ%?ogw 1§Q9acts]a9§§ TLRZNGAi1€LP8lof most but not
I ophys. J . 04, 1984; wel 1, in "New Generation

all gigae pegabiye baﬁm@mteraqudb |TLrBé1k l«%qmordmg:ly,s organechignigm by which

Vaccgleéghlélgg gsdi(e%prgr&gﬁgﬁqﬁ K%i?f %ﬁnt%]g?teégg b‘1§olo Fi%%l arffectN%cludes

activafi6h 8f o@SorbdiRbf TER2 @hd INRAAHowRNET, filoﬁndtmmeme Bﬁthe instant
such as bacterial or viral antigens. Proteosone

invepiierp arie ¢qulyostibletat agthniionsf § e&@hRa.(ﬁh@mh@h%B\@ 8t JLR4)
maylﬁlgR/g %;’Jlﬁéﬁ% hat dntdqg fglg%g)enﬂﬁﬂcg %ﬂ@idaﬂ@at&k%ﬂ&/@@m%%ﬁé bfofile of

0 pro uce

cytoRiDes egsdssedyrind pwhegiamay be Blssﬂﬁ‘afed dv1tH‘mhost FRUMTHE ilmunheesponse.
out er nmenbrane protein conponent in vesicular or

vesldhg lqlelaﬁtatlve an%/or quantitative activation of one or more TLRs is expected to
elicit or influence a relative stimulation (balanced or imbalanced) of a Thl and/or Th2

immune response, with or without concomitant humoral antibody response.

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

combination, be used to influence the development of a host immune response sufficient to
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i ncluding multi-nolecul ar

menbr anous structures or
nol ten gl obul ar-1i ke OV conpositions of one or

nore

W(!E]!MS/,004739 included within the definition of prPpCBHUSINE022922
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formulated with or without GA as a therapeutic treatment and/or prophylactic prevention of
Alzheimer's Disease or similar disease or disorder. Such a polypeptide may also be
prepared by one or another synthetic procedures well known to those of skill in the art. Not
wishing to be bound by theory, one such isolated binding domain may be isolated from a
portion of Neisseria meningitidis outer membrane protein referred to as Porin B which is
suspected of binding to TLR2. Other such polypeptide ligand binding domains of TLRs

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

formulation may be used with or without the necessity of administering a Proteosome-GA
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endogenous lipooligosaccharide (LOS) content from Neiserria ranging from about 0.5% up
to about 5% of total OMP. Another embodiment of the instant invention provides
proteosomes with endogenous liposaccharide in a range from about 12% to about 25%, and
in a preferred embodiment between about 15% and about 20% of total OMP. The instant
invention also provides a composition containing liposaccharide derived from any Gram-
negative bacterial species, which may be from the same Gram-negative bacterial species

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

21



i one enbodinent, the final |iposaccharide content by

wei ght as a percentage of the total proteosone protein
w@2amwenattge from about 1% to about 500% nore pPEr/EsRDF/§22922

in a range from about 20%to about 200% or in a range

fr bou 9 out ..150%.o0r,. i n range. of out
1005 SRBb e Tagobi AR b arersuriohiod R uRe of gRtEosome.
amp}\i}ﬁﬁili@ dbtetitant vaofineSddsip@ed rLHNBSE paitt teiaDsmEFRpIoRIntih@ttation
) erein the proteosone based conponent is prepared )
to indycgrofiesisteaHe fSerER) Aginc@sal (awhlrgepngereﬁwﬁémy and Intestinal) antibody

|1 ' 3 ' . t % -0f-
respqusP® MAGERA AfaaRABNGTS pheTped, 458 hARRRL |y Flttalic®s
respiMdSLP Wygals. hﬁmliilbélgin’elsx&ﬁﬁl, hi&ephmyﬂtgidaai%d;mr@}ﬁulmndmgygrgastso-intestinal

! e.g. ) ) d .LPS (. LOS) .
(e.2 i i OB ardepical Z%gf%ﬁﬁwﬁg%gg QHW%F?%LSAH
amp Pl Ao Al AR L n A6 AR Bt CRIAAAAAMRC rogions which,
when appyopriptély donnatiaed with protegsones adipntwiBi®the pratessaineOiPform a

Anot her enbodi nent aof the instant j| i i
complPOBRSTEES fh PRRURGlBEE ARemEiin SHe e RmEpaTE
detelféﬁ&gﬁﬁt;@ﬁﬁl—ﬂde L2%6otigidanpiskact B ded thciuling d&igsd ed

. odi ment bet ween about 15% and about 20% of tot al
lipopoleacchiad déshslipopeptides.dransoamirase, gvelppd et taxoiistposping .o

cont ai ni.ng |iposacchari d erived froman .
prot L sl et HEEH By e ARG b ARG Tnse doteppipant
matcSidERaffibe BbRagAt fohe ghath&iatidé baddatd iaslulithgtEscheridhin, Klebsiella,
source of proteosones or froma different bacterial

Pseudpmeiass Homgphites, Bricelg.a5hégedlg pod dedperda Mlorpepecifically, the
ro [elq) : r t i.RNILL

T
prepafdtiosAprapdredrirah bRy btedin bONI meringitides br Bygtnerihea 05 ethenr)
Netssgial oAy exspneslen oatiesrio it gk dmned Shigliia or

e T O B0 TS st
protéchbgampdt allislym‘g:_e ahusad By igrant apgative negayjsmsghatcontaiminysifitinal
oS i B oSl SRS st
the pﬁ%?iﬁf{?&f&irﬂ@ cEhtBRTPSULS iR REHRYE! RRIRBEGhANEcognize type-

I ¢ regions which, when appropriately
spectfor somatic golysacdhandoOentigensof Saigedn lipppdlysageharides and thereby

rotegsones to forma Lex. whi ch eli.cits al
contBr iR g ooy @St Abettf SRR o b St ek Sufiles svher,
com?_ﬁk@d mdgfaféb&ﬂl&g:i_nuﬁ@e Aty antdilipistectivaiagmariasiodes. The

i ncl udi ng detoxified |ipopolysaccharides),
prot¢dspag epedinkssare preparsiend pamied é@m@ltbﬁregfégel 6i¢i oy Plesiomonas

. at.ei NS, or_prot ei or,,peptid | | L1 1AS] ;
shis 5 hcl Bl T SRRl el Sl BB 20 for
immBitetd Shiselfkflexneri Qb dRenRdadd fogh AMINEORS Hstevddeedre homologous
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shigellosis caused by S. flexneri 2a (or 3a etc.), S. boydii, S. sonnei etc. Further, US Patent
6,476,201 describes the administration of proteosome-Shigella vaccines that are multivalent
in that two independently made proteosome 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 thereby inducing antibodies that recognize the two

organisms and thereby conferring protection against the two types of diseases.
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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.
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exogenously added LPS prepared from Shigell afl exneri .
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invention may be conveniently delivered in the form of, for example, an aerosol spray

presentation from a pressurized pack or a nebulizer with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichloro-tetrafluoroethane or carbon
dioxide. In the case of a pressurized aerosol, the dosage unit may be determined by
providing a valve to deliver a metered amount. Capsules and cartridges, made of gelatin for
example, for use in a dispenser may be formulated to contain a powder mix of the

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

24



10

15

20

25

30
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for oral use can be made using a solid excipient,

and/ooétsp@m@lglagelyﬁl nding the resulting m xture, and
processing the m xture of granules, after adding

S UitfeaiafinAidiiidal B6rBSsitidnsdE Shd Biesent ﬁw@ﬁlﬁcﬁi ¢antbebidatisistered for
dragee cores. Suitable excipients are, in particular,

prophylldctie msd/ou thierapsutinigeatrsent; of isgases gelafﬁé {@the pradyetign af and/or

deposfr}%rol}églg:l‘ddflg e.g ;&ﬁgéﬁy%hege %lth%ﬁg%ct@ bod drb‘a{ %sl%ggiag# ﬁﬂh%%ram. In

theraﬁ@itﬁt ?pﬁéa’&bﬁ@ theysH adhbdbutigal otnpagitionsdrb admmtlttyﬂed to a mammal
ose, hydroxypr opyl nmet hyl - cel | uI ase, ., sodi u

alrea@)aﬁtffﬂlﬁéllngW% Bic| digegesean aﬁenﬁ@f} oldrspemEtto di ahﬁlgmaceuﬁcal
comp(o'gvaﬁ ?lh Be roin rgd RUGN ?1}1f¥' ¥l APNAHR! dr FQRRe further

di sint egrating agents nmaybe added,

depoéitiﬁﬂﬂ o8 3Giit0 gﬁdq{ul led/ opﬂbgewalﬂeydy foymed pladoe end/agta rstimoiate removal
i ni_c_aci

of algndl pisting AoREHTARHTS SRHPT BRI POHLVCE R THAE i may not be
contehﬁ]eQir i g)'l tS AHEmBﬁﬁt a?%ﬁ@{/ 9t%c6ﬁpflﬁﬁh&r1§§@ﬁﬁed|d§\ée ntion

nvenl ent ered inthe formof, for
"therep(@lmphllgg ef&mti&edmcdr agual" presentation froma
pressurl zed pack or a nebulizer with the use of a

© 1 RS EhERhione 18 phapin AL b A O 180 Brosent
mvelﬁﬂfnkugél adthiidtéeted td dmatenatias sulgtctauprepsisiate awemsividebted disease
(c.0.4 b5 B %ﬂz}‘éﬂn%t S a%za&e/ned plaft o e figle. Suon
mamﬁ?ﬁﬁggﬁwgag &Unhﬁé@ g@metlc‘%ﬁre'éﬁﬁg lafid éhﬁibﬁﬁﬁﬁ@ﬁ% as

ormu to contain a powder m x of

descnbmmmmmmltsmwabd 2 Goel09bpNetusudA? H4-TMt dbe or
pharP g IS BTRBOBS N DERlF TIPS Brev gt a5 oY ghSiqig deposition
of, fi xldﬁlglé‘JA%q{ﬂo%acfﬂ'e o€ QB hpleathicalnf ebglydfage ﬁﬁl"efﬁﬂétﬁjl p@vsnting even

éction ‘may be presented in unit dosage fornz1

the lmtlgl stagas OéﬂWCﬂJhIBSIOm relatechdisedseodbe aBaeHiod éhescmnoﬁn required
ti ona an, ad eryati

for s prgg étlfetﬁe?l reg egistf) 35 & P p %glal{]ceal négﬁ?ﬁ{r% H@ﬁée may, but

not YLK, ¥ebdetas, th@gu#nd“@a&/de@@ﬁﬁeal abofefortiicipeitic agantest.
such as susSpending, stabilizing

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

experimental, or therapeutic treatment.

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

reversing the progression of a disease, substantially ameliorating clinical symptoms of a
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and/ or di spersing agents. The pharnmaceuti cal

conpositions of the present invention can be
wa@civsniesser ed for prophyl actic and/ or ther apeur@TUS2005/022922

treatnment of diseases related to the producti on of

d1seagg gf gl}r}{sgagﬁg@aérsév%p% %%iﬂ%aq(apgpg?fhclpﬁ)é\l tﬁr%rs Sﬁ arghsease ina
statidtiegN P peptdcentaRlneLat i ons, the pharnaceuti cal
conpositions are adm ni stered to a mamual al r eady

sufferl ng frtglﬁst he, di sease and in need of treatnent
|

ThPepHSiTH Bty bisspanstyaesyiof fhesondidion o B¢ Bpated, dosing
can B bANIRADHRS Pﬁﬁ‘élft}r 6F &dthi is@fah&l;y Ag o%e Bf I%ﬁ*éigf rog gigé;'%‘? Helivery

eposition o nt o aque and/ or
mearisowmtbdh@t@qsﬁeofamtmnt ﬂastmg ol several éms\ta kewefal ateekachyuntil cure
. .and/or stimil ate a r.edyctign
s otferfellot F gl s eRt BB R Tie Uil RactEustin ne
amo@HFd Aeltriht ACBORRhinfleréd v, iof c6labd, B Aefdhd@nt on the subject being
"therapeutically effective dose or 'anount." For

treatpd; dlishseverdtyi of tegppffliction] hamanpereofindminaieation theljudgment of the
prosf R AR o 2P SEEUUb A R S RPAP 5 n e

relevagl @#t.ed di sease (e.g., Ab related Al zheiner's
di sease), but not already suffering from such di sease.

SR 0SS 510 BB S, Bl o
onseggﬂgién;ﬂhaﬂlfdsﬁh@ﬁ WiRidaPerbub&iaatg, & & IRkl $mptoms thgreof of

04- 706 The phar maceut i cal conpositions wl |l
Multapie Sclegrsis h$ wiel as ]‘zheéh@meu@p svpiressionaanplloviatioreplosyimptemns after

their mar}lfegta 18n ?[g]ﬁ%”ﬁ ﬁmn ng aly %clffanﬁ grg@éﬁﬁg hto TB\% aH lv%

autoﬁﬁrﬁﬁ@étlssﬁe abb@rdcﬁora n'lA‘tmltdilndrﬁl a@@@re@m&ﬁ'a&e"rediﬁaoﬂ'n@ﬁmolmune
of the conpound reqU|red for such prophylactlc

attack0f Aga¢HpR enm@ﬁ&ieé dagtigl reduetionressmigligeation & Pye af parersypaptoms
of thg %ﬁ@&eor 1on ﬂgﬁaﬂ}ﬁiﬁ Sﬁl% agé/d SL@EIt‘eIg%O? Eﬁéét Xreltn e{gﬁteEloePt or

sane as scr| ove erap reat
redupmmp ofds 'taﬁtoﬁrhnmm p@ctlcﬁn"aﬁéane a szgmdﬁdahedmeaserpﬁmei orgnore

mariy Cor Ry o qg&ﬁa ?’b L inskeplor gt Mt iR b e & reduction

byaﬂtﬁﬁ’&rl pdaldsis s&RY and ot her bovine) whi ch are
e object of ‘either prophylactic, experinmental, or

t hGrAap@@ncmlly adaimstered todzeal JE3 1Ih:ed®emf10tﬁi metarl 000 mg/day. In

one gpf;clxﬁ Etgq ﬁ!ﬁggﬁ ﬁ’ldtgg B%l:ég §g$ gnéoggnlg CL I[igWever accm%mg to

one %ﬂ@@tto?rﬂﬁé kdadt ﬁva{tioﬁriﬁfs laRGcipatbd t}faa{he%ref Sior@hore adjuvants set
di sease or substantially preventing the appearance of

fortlnhxqrmn Cert casghipatmghertof) muly deformulated avithk aednepdsiion| opmprising GA
where'bg TO\{’GI‘CO%T’I':IgheI' 4085 or frequency of administration of GA may be permitted and
that it is not necessary that the dose of GA be effective by itself.

Establishing the effective dosage range as well as the optimum amount is well
within the skill in the art in light of the information given in this section. For example,
dosages for mammals, and human dosages in particular are optimized by beginning with a
relatively low dose of GA (e.g., | mg/day ), progressively increasing it (e.g.,
logarithmically) and measuring a biological reaction to the treatment; for example, (i)
measuring induction of regulatory cells (CD4" and/or CD8") (Chen, Y. et al., Science, 255:

1237 (1994)); (ii) measuring reduction in class II surface markers on circulating T-cells; (iii)
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Dependi ng on the severity and responsiveness of the
condition to be treated, dosing can be of a single or

wW@2pboo4kd ty of adm nistrations at one or a plBCHUB1095/022922
of sites or delivery neans, with the course of

treatnment | asting from several days.to several e
measisIn e FATEER & | G G BRERE Gl it aongtof dARREBIe TGE-
; (ivFhdRBisi héH A ol hamehe 8@ak SEalSn e blood (e.g., b
& (1@%%&&;%3%{}@13?%&%? Gg%tfag O:fr eat mint tolsbe agrtn' ni g(t) e&eegd . Y
limiting dilyticaf anabysissad abﬂityj tapembfenate)por, _t(h)eby,mpgg thexdipeage severity,
s SEh O L. 6 G B 3P0
swen&!gygﬁ}f? kPdhotie khfmARI NQHS 2bity, S5liGUbatdRE o8 tibbiinue aledication).
si"gRificancé are known in the relevant art.

An effdtiva dosage s afy\dsk that pavseiaideasba patistisaBy ppelinieallysigrifgant
r.event

t 0. r del the o ' j
R0y BBl 0550 e B0 pIBILAS lthe syt
charabREEROST MK dViingitid ®osBRd gidysi s, as wel | as the

t herapeutic suppression_or alleviation of synpto

af Assessnieat of the f1seessSaYIrin Y SA3abe ﬁ@cmlbﬁhﬁ%ﬁ?@rﬁg focwell-

and brevent | | .o : i i e
T e A
sever@ly aad hoinbelGTatAtitaskr @ peri@baftime peogresspassesmphation af disability

(whighrasnapeBrRGA. & Baiek Morspanacs I Sehi s Sffiog SEHIRE pEfbecnd extent
of les?&g%?g frcbrifn (r§£ Fe%%%lleé,%r. abphepRiakL rék_ron_ﬁ.ﬁ&qﬁltagi‘h@; a8l fleh@ency of

i 'mmune yeaction ans a significant decCrease in
autorefkdiverT-catlse mar kers or hi stol ogical or clinical

indicators of M5. Non-limting exanples are a

E’iﬂ%\gﬁ% S&V%Pf}%llgggs%hb §Riidvenfoh HDs R Fl1Y6d SoRCREALy

ene mnistered to treat M5 I n a dose of
unde@stt]&bh tAEbukh r?f%fbﬁcﬂw tﬁaYolloIW’ing)mleanmfgmﬁhinh ate @odidsd by way of

the range of 0.5-50 is. e ed. wever, accordin
llusteefiopn enceisp 86t MsIeh o FeSmisRe Of AFesea g, GAfest spefified.

anticipated that the use of one or nore adjuvants set

forth herein (or conmbi n&@XAMPLES eof ) may be
formul ated with a conposition conprising GA whereby

| ower .ar, hi gher dose fre inj y .
of A@quf,g)pr sggzpm??l{l zé?g)ntaar{sggrﬁg ﬁ‘%fce?%er%g I éligeegl?‘@alth&ﬂyelm
oligdddadrob8 gfrRBErofdin BAINE) Rbli@slamito holds 3565Y in complete Freund's
“Establi sﬁl_ ng the effective dosage range as well . a 5 he
adjuoqt (G withswesequeneiministeation (nyrstien) ¢Ljpertissisiexig ©T) ip
li.ght. of the..nfo ' ' LI i Rele d
sl 547 B R0l B A 50 compare
to theRmbhGlahefenit IR tcPRbies] A dolyolf@ginuls ngrenintrhurdzed with bovine
relatively | ow dose of GA (e.g., 1 rrg/day_(?,
serupradpimaind BO&) pr hnape ﬁsqmﬁéoﬂtpe ‘@deg(AB amino dcids 1-40). EAE developed
to an identical degree in APP transgenic animals (Mucke et al., Ann NY Acad Sci (777) 82-
88 (1996)) and their non-transgenic littermates, and no EAE was observed in animals
immunized with AB 1-40 or with BSA. However, when the brains were examined
neuropathologically, there was less staining for AB in animals that developed EAE. By
quantifying the amount of staining for A fibril in the hippocampus using thioflavin S, a
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 total brain AP content by ELISA, a 94% reduction in AP in MOG-immunized
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| ogarithm cally) and neasuring a biol ogical reaction

to the treatnent; for exanple, (i) neasuring induction
wotosegrhat ory cells (CD4+ and/or CD8+) (Chen, PT/U82005/022922

al ., Science, 255: 1237 (1994)); (ii) neasuring

anirhiﬁg%ﬁeée%ﬁeﬁ o5 heRBUPT HCaiel Eﬁﬁé&%ﬁff’ 03%@4 PHo% rediRtion
when.f; eﬁ't%1 %\P)Cle4b ‘f’mﬁﬁmfz@& {rﬁ@é ﬁ)— gmact | {gctable

assessi ng I'on of
I mmune attack T-cells in the bIood (e %&D by I|mt|n33
AE

dilhotdeoto deterinyiné whether tibieffectywasomstus!tp Gtigyluceg EAE
v B SR R RERL R BT 9 e 70

reduc'ﬁHHJ%? Sta@tingot ABKSbrilk Riab 'i‘oﬁw%lnh la"m9%, @il &ichtih ADleRels in animals
fness, visual acuity, ability to reduce or
with ELB cmﬁubcd]EAErfed‘D 62} (Sea )Tab]ArZ &g 352@/} i nordrysaipsure EAfywith PLP,

N

utilizBRWARES ard e SBEEEr BRgraung. ShailaratéigRwaire foudltl wideB§2576 mice
one synptom characteristic of MS during the dos

and JQO drmiyiunyxed efs@ﬁmscnbﬁd hthuakes@@éeAa@w? pegd Bei (%7)3%833@ 996),
to 1n 3@@@ %@‘ii%?ecga gl’ﬁe u%}%h t&%&ﬂ%?ﬁéﬁ%@%ﬂ? {15‘19 was not

relatdd tﬁltﬁegiﬂt ? uScRMer EME 1ﬁﬁﬁbeﬁl®mﬁtﬁ’ armﬁalahbdﬂi o§ Adﬂ/ﬂudlad nor the
erlo il

ssncheuarond o oo aa T berdes AT el B RBhA: Ver

obsex@eﬁ@ﬁéﬁlféﬁ é&’l?fﬂs b3 aSGal ?éé ifl Wﬁ%@ r Ogﬂ&{e ehbRRbasto diffSleRGSin the

revea Yy nagnetlc resonance
total IAB@myHid) laiid'hnf J26aniea g;eamf t}mutlénnmths Wneag® vdehlcompared to

Havi ng now enerall ri bed the invention, the sane
Tg2§m6|mlc§,§reﬁ9r apéédp?%h%?r’g"&est ood through reference to

the foll owi ng exanpl es which are provided by way of

|| frusibvishd Qidie@stinahend wprdacherfoethettmatneent bfr’t}mlmrglsefnodel of
the present invention, unless specified.

AD ianwhioh ehipralscuers @m@my@é “ﬁth(énlbpypttqeafﬁ%@éﬁfﬁé 11“rrPE§ 9\1@} e
aggr%g\m%%‘gl &gl‘g‘{lw 8%!?1? 1es ﬂhvg Ibggqo%)g %{rf]ée% glrl% (gt{ﬂgﬁ k) rPI Solomon,
B. etf'ﬂ,l RréaNatl (AdadSciv4: m(;wb@s @@aentanaamzm By MadinenH. L. et al., Ann

gectl on) of pertussjs toxin (PT) 9e17 {58 f

NewoU 53571 2000, b Sshgalc est ot Nty 2757 9B el

amylag FOQH al amgt éétivﬁ (hd @enclﬂmégsdag Oﬁé&lﬁ fitope in the N-terminal
1on -transgenti c tter nat es ntr ol Bnimals were

regidSLAB ZRENLID. doaV] Neursihintundll88gs-a0 (%A) and Fherkeh D. et al.,
b-anyl oi d peptide (Ab am no acids 1-40). EAE develg
ProctNathAcadiBeiti 8t 97:I,e1g|455,r9| (ROPP Mfab@géwe&s Werefagasured against AR

ol T PP B iRy i A
and ?JB %‘Eﬂﬂg&r ﬂlt@rsaa@'cﬂﬁllpﬁred 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 uMT B-cell deficient mice were immunized with MOG 35-55 in CFA
followed by administration of Pertussis toxin. As shown in Table 1 and Figure 1, uMT B-
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
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i mmuni zed with Ab 1-40 or with BSA. However, when the
brai ns were exam ned neuropat hol ogi cal ly, there was

WO e®s/0st78d ni ng for Ab in animals that devel opeRPCEBR008§22922
quantifying the amount of staining for Ab fibril in

et AP oL 28 B o SO B

tb& Qd ﬂr}ﬁlcﬁ ‘3% reduction conpared to mce
antibpdly nd 9‘2&%16 flochgfis | & (p=0.03) (See Table 1, Fig 1).

By quantifying total brain Ah content b ELI SA a 94%
¢ eRrA¥iONbLlies ey oI WSERStSd: sk A yReR SR ey a@tY@flﬁlinH@a‘gm role

AT SRS Sy IS TN B08 Rl Gt
40, 26090208, Kﬁ@@lﬂfﬁ!ﬁﬂ ©.14. efilg Nejiroblisl Agiflg 04,180 76t @003)n® ebster,
whet her the effect was u o _MOG i1 nduced 135

S.D. gk, ﬁﬁa&%e@aolmhli’ﬂrfiﬁ @Qp%%&cﬁsﬁ%&l 5t el Pyeusesst E%ﬁA 8
a
orkFRAR, 554 ou 88y Wb s S0 BRI Gl .
Medil0, AY-§; emdkﬁ réply ahg-eg2GO4). t ActRiaRdi minegtid (&7Ricteeii-likz) cells)
er. to .1l nduce. EA

o o oy e A e
brainofe.S ( g&ﬁ%}; neRropBds Qﬁ@ﬁl@lro}‘iﬁig%s UPfdcbélﬁ@s tO‘Miétﬁ%U.lSh

ére gn a BG back groénund Simlar Tesults were found
bramvddrﬂved’gﬁ&%@lmfrom enighdaDnsumephil v miaeplagstare ﬂm@lwnyn the art.

To n}l\\//légtgg%gc t&;w@gﬁ?rglg émo%h%;étl‘%ﬂ é )én géscgqs agnce tﬁ% brams of APP
tg ml?ﬁ 'ﬁﬁﬁﬁﬁﬂz@& ¥ Rt p%(ﬂ‘ﬁ] RBSEhY g‘lu aﬁ&aﬂ?ﬁwﬁl@ MoGl@EtL Ql/eFeostamed

eantlge sed EAE | nduced or” t he ani mal nodel
with @D 1AD, s matlkez df actovatedheicrpetiet iAs shawk g ElgutbS@fA aiiied and Table 4

imm GG O e PaRO PR A B b TSR oBERES Ve hgeased
num ES aétﬂﬁfe@ ﬂﬂ@ﬁ)gﬁQ sHof £ ¢4 8RERs/hi pb&%ﬂu@tr@élorﬁbvhwh co-localized
ks N2 556 §

20 mce greater than 13 nonths in
with agaflmﬂ @taquem@ﬂbbdﬂf)t @n’ﬁgQBﬂﬁlah‘Ft@@l@‘é@ﬁ ehsetvRdin qagitrol animals

nont t udi f.
imm e SR BT A R PP RSl TG tprggioe
level's Df ‘ﬁﬁbl‘é?h@&ét{@h&l WeFeCobsBiveN iz SHmMstinAMhiRER¥itHIAR/CFA (106 + 27
tormul a in CFA, antiaggregating b anyloid

cellsénppdvanipesraging. Bmelmrmhmmncmserhlﬁ@ela of pligroglin #rtivation were also

obselg o BB Gl o6 By S SR i e
(p<06601) (ABM Aeaud 448, 567-79 (2000), and Schenk, D. et
I d Natgrteh400 1t73 7 (1399)b in redu0|dng arryl oi d
eS?&cs Pn%ottﬁéﬁq{é’eéieﬁbﬁéwe%%p&& gt s B PR sngfion of
MO@}'PLP }E}ﬁ Wedaﬁl ad%ﬁnﬁgaﬁ@r?&@ertu@éjtoﬁ{ RS lnssoBlate@ltwith a
roc Na Acad “Sci 11455-9 (2000))

reduéimdm DA buem wingdant m@smmutedgfamsm thpse expenments pertussis

toxin is used to open the blood-brain barrier for delivery of CFA formulated compounds

into the brain. Therefore, in order to evaluate whether the reduction in AB was directly
related to the induction in EAE and since MOG, PLP and GA have been studied in relation
to MS related EAE, the effects of immunization of APP mice with glatiramer acetate (GA),
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
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in animals i mmuni zed with MOG or PLP to determne if
there was cross reactivity with Ab and Ab anti body

WO paoenst7as conpared to those from ani mal s i mMuUPCRES2005/022922
with Ab. As shown in Tables 1 and 2, anti-Ab

et SN RS o] YR ety BB 8 o)
were@RhluRedi es were not pI ayl ng a role, 16-nonth-old J20
mce bred to mMI B-cell deficient nmce were inmuni zed
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001 es i ndicate that, the reducti
admigsERT] SRS e Dot e bt soRpou Oty fuch s x-o0s
with bfl%ﬁ@ﬁtct?)atarmﬁﬁm&m wRhEMitR SdrsintitaBsn BEYRuSHE BRSL. ERA fact,

that activated mcroglia my play an inportant role in
pertus$ie toximeyagphoti used a&z&my(tm@m khe msalaleligery of may prateosome based

7 {19 ers, J. et al., dia 40, 260-9
Com}(ofgf??) S gqe%l:klg VIC O M et al., Neurobiol Aging 24,

807-15 (2003), V\ébster S.D. et al., Exp Neurol 161,

1 2VEEBw €2 A 1manmdda(by Rt pad inj adtion) Withd (P pgdA 2@ CFA and
7738(20 2), al ., . Nat ., 448-52
imm{dpioh hikaRe e ot 4 hesirpissived app: inegion NE g5 Gbe Shheriass

toxirf L‘Flﬁg Hia?se;msi' 1rﬂiﬁﬁni%at§cﬁlo fiffdd Were%ﬁér‘i’@ead TAETHREE ARAOT

m cr ke cel may be further distinguished
1mmblalza1cbmjpd> to dl)@l%gedhwam indenjlestifinil iothejhinpedanpus region vs.

oG 5B i ORISR G ey

1 Flg rlﬁ" Ph&lE W48 hfchPOAEn bhigPaihRiLsEith GIA/CBAN Thspertussis
d macrophages are known in the art. To investigate

toxnthe potential role of mcroglia activation in Ab
cI earance the brains of APP tg mce i mmuni zed (by

st 2 r%g O%éD%lcﬁJ%n?srteréd‘for RAESaubebts Mhk R HVEXI el Wedcnation

. a marker of activated mcrogli a.
w1th@atﬁhmmqetaté:ingamessemo®h df ADawith 3&bvantgiother than CFA was

e B L 0 ot S B PBRT R Bhe Fhes g b o
togefifet w&‘tﬁtaqﬁudssara@gwaﬁt (BHRtectbms basdd rﬁﬁ&tismwmuwx-%s
regi on) which co-localized with a%m d plaques (Table

(Prow)lhn)cmmpnmdwfmnorsmaiﬁnh@)rmakah@n;eé @ae%mémﬁgvldﬁs outer

ni, zed w.t h 7
menfii el TR mA) old TP il shietia rfners, which has been used
bothl if WehSn®{Frivs . BQ let 8., asfebMAtrh @6 NS 45- @b(mmgdmdmme (Plante, M. et
ani mal s | mmuni zed vvlth Ab/ CFA (106

57
al., Yasiong/ 2%, Ppbeafid ) uigs preparetty 1H%F€i?6lﬁ’§d muiirle feigents of the

I
prot«%ﬂ%&%;id eﬁtv 15? etfié ﬁggé %e%ﬁ{l:de ‘éﬁ?h #Ws Sagvr&]'?gnﬁgfﬁys‘?sdfok the next
five weBkeafee GvhieH Meulbathologic analysis was performed As controls, 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 the hippocampus (p<0.001 vs. control) and reduction of 70%
compared to IVX-908 alone (p<0.01) (Table 3). In terms of total brain AS levels, a 73%
reduction was observed following nasal administration of glatiramer acetate in IVX-908

(p<0.001 vs. control) and a 45% reduction using IVX-908 alone (p<0.002) (Table 3, Figure
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(pOOAd) (Fig. 3A, Table 4). According to the first
series of experinents described just above,
wa@ewsniessy ati on of MOG PLP plus CFA (fol | owed BYT/US2005/022922
adm ni stration of pertussis toxin) was associated with
duction o ut was, coj ncident,.with unyanted .
2). Teaehing, ceiessl e Sefeiet auep g A5 aftpes in
treatfgf)aqﬁlm l@el\}ggaﬁ QdalHigt 1013%’? dL Eloﬁg Biddfh bBEYA P fibisAhough there
ted conpoun s Into t rain. Therefore, in

was SEIHRE rddactionsd ftatat ABHeddien th&lbra[rﬁ@ﬁﬁt(ﬂé WSJ cmn&BI)Wa&sal
directly related to the_ induction i

admln'@t!@tlm‘l’f Bt R9R% er B%Xr?%tweéasqlﬁéd P é?%dﬁdltlcglon@ftotal
th
c{ (g&)e;t avr%cr:oenac ﬁ@éﬁ@g&*)&e 309§n ;ﬁgﬁgﬁp Ag]s&ﬁung. As

oppo§€d 14 ifePnyWRE CPA, ahal hiinidtiEon Gf I\QKLQOG rl¢heaR iasl forauthtions
é{OSI ne that is effective in suppr essi on, of EAE and

withiGA erB&pslidneldndyrg Bl & snyanimalipdigsgerperiggiie| apsi ng
forms of M5 (Teitel baum D. et al., J . Neural Transm
SURB |m161%g11§5icﬁ4atfomﬁ ADP N&I- ﬁar%ﬁéhé’ ﬁh@éjwaﬂo‘hﬁ@ b:tgﬁhyaﬁ the

initially perforned, adm nistration of cert

immuamizitipsrpretepely:aparentesellyrvash GF AJ(HTH@@S e, @ﬁwllygwﬂbw&ﬁ@a plus
GA &% ?gg ffg)rmp{/]ﬁa%% Atk t?lgt\/é%%igl%) Cer eglg ﬁ‘%g t#{ﬁ'eft tltlag)ﬁllé]actlvatlon

of mi‘&%ﬁ&bﬂ@mg adesikiriiRg (hemahizationy with @Anbrhsihededth IVX-908 or

out adm nistration of pertussis tOXIn I.nde
IVX 508 ko avay hseiepandsstpd Semressaceefcrmaeid dgRosden Y?(ﬁlch 1Ry serve

to pr‘ﬁl]f-lé per%el%ﬁsa{l G %ﬂg]f&a%{lfﬁtfo “without the adninistration

ussi' s pertussis toxin was not
used at any tinme for the nasal del i ver of a
pr Aﬂtho@rthetbasa@kn@mpomsi-raantl‘d‘éshﬁtw ) ang we did not
were t rrm,lnlzed( fot a ection
obsef A SRR G ACET? Bﬁg&@a%nelaﬁ%if B89
1mmﬁ191"2% fForl Fitfe GA%QLV?@%C)S% Pould RGO B 111?191 A reac’uve T cells. We
ussi's toxin days post i ation, mce

meatREET salt pidlifaadve ﬁ@ﬂsésfm‘ﬂr cyaﬁmteqiredudmn {Iz2f ]iE‘d)h’y,I Ieeb) after 7
to a 92% reducti on Ln an%lrm

weelk g KRG Gt eSS Lhieh HETghe SXRRemadt J/asind
o S oy S e I

reactiVBTH BEITLH Iﬁ‘éafsﬁ‘re%?(ﬁ?&ife%oﬂe Cbuss bsr tditeo A4S fdshuhitreated = 3315
cannot be adm nistéred to human subjects, the effect

+ 1682 cpmsfilr GAIYFE08 orit Wb e 44 R spmr(haskiereusd oatiels werey100-300).
sinf R LTy AL A 90 SRy ALt

than@WVisRofdired pediatd. I Rurtierrace] Wt diddo f@d@ecretion of [L-2, IFN-y, IL-6

above background in these cultures. This lack of T cell response to A is consistent with
our not detecting anti-AP antibodies as T cell help is required for production of antibodies.

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

To examine the effect of GA+IVX-908 treatment on other brain sites besides the
hippocampus, we investigated the olfactory bulb and the cerebellum. We stained the
olfactory bulb for AB, CD11b and fibrinogen and obtained similar results as those observed
in the hippocampus (Figure 8). Following nasal administration of GA+IVX-908 we found

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

31



10

15

20

25

30

together with a nmucosal adjuvant. A proteosone based
mucosal adjuvant 1VX-908 (Protollin) conprised of a

woewsoorad ent formul ati on o Nei sseria neni ngi t PABES2005/022922
out er nmenbrane proteins (proteosones) and LPS from

ocouet Hagiinels B AL, Ut Wer APBEELE Hih oas:es g Beloqt o aricr
(BBB?%% cr)lgg)agt?reé B &g ¥ éi%ﬁn@éen’. Vacci ne 20, 218-25

), was prepared. M<Ce received multiple

treatments of the proteosone adjuvant. the first wee

ant/hem gis exgnmmed st eﬁﬂmawmggw fﬁl&‘érl%re?saﬁ aﬁw“ﬁaf?
i PRI 1A SN AR g B 5 gcvacin
is reswidtd to\dxeR @3 thBSR depoéiidD Fvathemeorey noGAtiahttoreof microglia was

Unexpectedly, nasal adm nistratjon of for atﬁ&
obseryed prywheromgthe BEains fpopriramsemiokitamatesifelipgpg GA+IVX-908

. 1 higf | ayi L i-brillar i.d_j.n: .

wich Py YR R L B B B i
depoﬁﬁﬂ@@d’e@@i%@e 3BJX- 908 alone (pO.A) (Table 3). In terns

of total brain Ab levels, a 73% reducti on was observed

foll pwin asal adm nist.rati.on qf gl atj

e B33 GakEBen 86 PO aER A et ARt Hyfped fo
CD68 $kptBssionwhih iahiphy &prés@Dan adtivated enatrophiages fecih thd periphery

addition, activated mcroglia were detected

as op@miqdldg herimgierneliamgs shavipindtges 9 wewobtreddughsr sipining for CD6S
s FRE N1 Bl ol O A Sy o

stainf¥g sh6We Ltlfe rhigra*tfd)ﬁfdf Iél?gfblpﬁlv?(ggoﬁtéﬂ theschoeaidd plexys. to Masairrounding
admnistration o + - I VX- 908 .

brainypasenchyaa ineludingthecershellyn ﬁngﬁgl{t% ap Cgm@%g% Gggfment, there is

incre%?%l%ngeg%’iﬁ%\gf@ﬁ%g :E)!n)ma?f& howe Qhéﬁgﬁ?ﬂé@@§ spHee ffflﬁcsh§%é§ts that the

starning. As opposed to injection w
CD10FAcelas&lonsitlu o slbarahdest Aff inl AM%nAR&vitd BAE migrassto the CNS

formulations with GA or BSA did_not .i nduce = ny .. .
fromghe perphiery adese asepiater et acuregs] Fﬁxé“rlﬁ’g‘f’lileéPaSEQ? Cpdepbfensin
0 ot g o ¢ _
o 0 Q00 RS s e Sy AT R o
with Ghsaranes of Ap witholit ¢WderRO3{ fires t&AcifySeks FirtheBHjpporirfor this
~ nasally with IVX-908 alone. These results suggest that
interptetatignt o aundrihas ithaie iy ipeiepsedrespreatiphet GHARR pellyig thesprebellum
. i i . ) i4t h:
orf TN A gl S T L Bl o
activated| QI tll tetegeils fdlloovingVGiACH VXR 90 Seeatmetitovqre only fonudbgergioss
m croglia for activatign. Al though there is no known
where there Wags 2y latonRf e dGa and Ab and we di'd not
observe anti-Ab antibodies in either GA treated or EAE
anizARBh&wn id Tale BARS Fluee 4B rddiblicH GRAR GBriW ih fthe hippocampus
GA+lI VX-908 coul d have resulted in primng of Ab
was steagly varétated ith ingagased numbers of both activated microglial cells, as shown

by CD11b staining, (=-0.7 CD11b vs. AP fibrils), and IFN-y vs. AP fibrils). There was a

strong correlation between CD11b cells and IFN-y cells we observed increased numbers of
microglia immunoreactive for macrophage colony-stimulating factor receptor (M-CSFR) in
treated animals as compared to control (p<0.02) (Table 4). We observed a reduction in
TGF-B and the percentage of AB fibril in the hippocampus region (r=0.91). No significant
changes were observed in IL-10 immunoreactive cells between control and GA+IVX-908

treated animals though animals with EAE had less IL-10 than controls.
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measured T cell proliferative responses and cytokine

production (IL-2, IFN-g, IL-6) after 7 weeks of weekly
Wo e@anoemt W th GA+l VX-908 (at which time the PCT/US2005/022922

experiment was terninated) by stinmulating splenic T

cells t.h Ab( . W f d n i m f
r dhe follnwing e&qrgmgis w&yﬁ%ﬁn%ﬁo ﬁ?@%ﬁ% grapits ﬁ%e‘&% fhpafment
with (%A _Phﬁ‘ VB¢ 904 thdiPed ¥irdHat &e@ﬂbﬁi&ny oBdther pdieii#al epgativt effects: 1)
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neuroﬁ?a%e%d £1d 19 whlto ZacrédsBiwth delirdhabddvdantgekigi) @ondudt a TUNEL
these cultures. This lack of T cell response to

assay @y a;rymnie Ff mwll&umné gponietic epdk death; ig aﬁﬁtdﬁteﬂﬁmﬁrﬁ]ﬁ l?éi@b Oéél%os an
a
enzyxg«%fl}ogﬁlgﬁo bg upép ﬁ}lﬂﬁ fll‘ﬁ%&ér c%ﬂglftlgfls 8{ 196%9&{51'1 9{‘1} %eﬁsg to Ab

in EAE animals. To exam ne the effect of GA+l VX-908
t Reatltefromdhe 6F Mrasmyahnwgh@t@gtr@@@%@cqlﬁgd in control untreated

i BRSE RSV E3) AEhSRAS PRSI y P Al i

5). AGRbdRoANHa tdAEdI0E €A-EIVIK-0D8 glveg dlaﬁ?ﬂlm (Bar%,m@msp wsasntrol).
t hose observed in the hippocanmpus (Figure 8

In comtedst, shgragvanag é@dl‘ﬁﬁﬁﬁl m astipaYtPYh IHEAGARmls. 9@%6%3%3 icate
that egtralglggg)f g.%ea(si g{; b 0P filht B?QIHH]G:AQ%} X308 %5 1%%52‘1’665{

PVALT On a sooccurred Tn ani mal s
(assolfatell vﬁﬂﬂesmtrow&ws@)stﬁﬂmhat etsbemieti fin heiadalsgeith BAFheveb though

brain barrier B). as neasu edb staining for
EAE {3 #gq @ﬁé@@ﬁte W&WW@“@?&H@ PREScer ebel | um we did

not find increased activation of mcroglial staining

I R &0tk HEMOBDetifneats askaainpS MIRUFRsE 6)1glotv¢1ﬁ1at $Mé32 pos1t1ve
i ncreased activation is restricted to areas,

cells Heying pn abtitprrmhe‘f% esphologiora assogiatsdant euﬁ'it‘t‘frlf’ uF%\m :

3 BRI R e R sl s

posnﬂ%r?nﬁvﬁtﬁt;ﬁ&bhbmial bh@d Irmmphxﬂe gylthamighweai the hrais (m association with
restricted to areas with ositi ee Fi
inflagiyaion g he T T P E TR SR o e Seterved). Tn
contid te 1%%%5%%%Gﬁﬂvm86§rﬁw&dﬁ&{on% AR 9% BMI32

y expressed on activated nmacrophages
posﬂf\fectmlﬁ tmtlpem alpl’amnyl m&ubpmqﬁmdbgy@ agsogiiated widy nfgmtlg plagyges. These

oo Boulta 1 63y AR A L% s,

meagﬁﬂré 3@@1}@( 908. This pattern of st ai ni ng shows the
m grdtion of macrophages fromthe choroids plexus to

CoRERUSILA EHEET RS SHTS GBI e btiah s TUNEL

assagf %Flgure 6) show no TUNEL staining in control animals and increased TUNEL
staining in the cortex of EAE animals. No TUNEL staining was observed in GA+IVX-908

treated animals. In addition, assays measuring iNOS indicate that iNOS is up-regulated in
mice with EAE but not in animals treated with GA+IVX-908. No damage to vascular
structures was detected in either GA-IVX-908 treated or EAE animals.

Collectively, these data indicate that even though there was clearance of ABin
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).
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i ncreased expression of CD68 primarily in the choroids
pl exus space. This suggests that the CD |b+ cells

wo e®poosibl e for clearance of Ab in ani mals w paT/ESH05/022922
mgrate to the CNS fromthe periphery and are

associ ate i t.h . t oxi.Ci wher. the CDI..|
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( FR). LR tr e ' t At E ’
(oL Byt Rk 38 S IR I By ERAIGR o) SR e
hipp&daghpiub &/ap e6€€lated e t10dn ibrebded mumbenbdth e f httppegiamersslial cells (as
region (r=0.91). No significant changes were observed
shownrbyl CD1tb+ imprumeetisieetioprcal glaining) @ndeog gﬁ&ﬂﬁ’??@m&?ﬁil& In
JGA+HLVX-908 .t reat ed animal.s tho j i, 1
sl 17 VS R n P R SR el s Petpto
(M-CRITO eitive iiiebeli. RMEEbednGepotadduiBitenobaicl expressial aVILCSFR
with GA plus | VX-908 induces neuronal cell toxicit

. r
on meuprnddumeanmigroghiagassl Gateghagraytosis of aggregptsd ﬁ@ﬂ%@}éot% through
| eyel : Str i j, G
el 2 TR Bl PP BB 0 g
rece}ﬁﬁﬂf(ﬁ‘/ﬁﬁhﬁilibdi@\@.b/[.;& hﬁh‘bB}fZ ,Ci‘r.M.mr, kKeuordbiol Adisg 24, 807-15 (2003)).
phosphoryl ation _of .neurqfilanepts. and kno 0, . .
Howiewiery elgarancs aftpnpdeid dn e kMY B-gethdgficient prige %in%g‘iﬁcmr&ased staming
L r | 18D i . .
e
B.J. sty Nieardaei 22 78238 1(2002)). Undssociatiod intithdnsreades e N

cell stress. Results fromthe GFAP assge/ show t hat
redugtian i BETHSi exprsseion ag opseressnsuesrstingtthat k@O £AMmehpg modulates

rea.of actiyvated astrocytes in _hippac . .
the o B il e R B BRIe S P Go 8y T AERTRHD I8 oy 0r-p i
assobi8RHGR ih@r_e%ﬁ'a\ﬁ&l&g%e?bﬁfﬁfh (Vesaldoraf, 3. Bal., IR 339)603-6
control) hi contrast, there was no reduction in
(199431t rThe yeosass in TGHAR aksoimai Beiliktiesmylogbelkargnden dia sigeificant
changes were observed in IL-10 expression. Microglial activation might be associated with
increased numbers of T cells, which may have played a role in promoting microglial

activation as there was a correlation between numbers of T cells and numbers of IFN-y

secreting cells.

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

activated macrophages or microglia and not neutrophils, samples were incubated with a
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that clearance of Ab as a consequence of treatnent

Wth GA+HI VX-908 is |less toxic (associated with | ess
W@sisoeyinsi s) than that observed in ani mal s WeTURARS/022922

even though EAE is al so associ at ed vvith a reduction in

monqeprgh R EisORPE T M S3 LT IVEVE G oA cRglezhed on the

surfa@é’@f’z[c'ﬁ@ﬁte@ WRikfbp HQ%& hah %Mro@h@ bASERGh %Eﬁ?oleIE IQpcﬂfﬁﬂbl‘pthloﬁuclealr
pl aques in untreated control animals. Animals wth
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|
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mon&ﬂ@wﬁmofﬂ‘hﬁlo oAhtl VXt §i8Polynedphamicleasmonthobgyahaatiedstic of
Wth toxicity as neasured by SM 32. Results from
neu“@?b’é?l nments measuring apoptotic cell death using a
standard TUNEL assay (Figure 6) show no TUNEL st ai ni ng
| NCRAR hidtheraet B8P fex ?Bﬂmbﬁtﬁ iteAsaHoWhNE: ndt@iglia 6¢ll hdiivatien
cortex of EAE anima TUNEL st ai ning was observed
followingyesphadnguigtretienafdaA AniVrad88 comelaigd wi{igm ngreassya the number

of T mali 4 ée{t%rr% {1513 %?a‘i]?mg 2?.5?53 t1‘ck §u£é% dtr a%%‘éhl@ieeﬁglé 31 T cells

in praﬁﬁbtﬁ{%mg&Sgha{\kbllﬁbtﬁ’agﬁ)m as maﬁa(mdtsaer castelaimhibetgeendbe number of T
etected in either GA- 1VX-908 tr ated
cells@afl thecunyest 9f IRV secraipmosARted TS CLADlE ﬁ%@tmn&ﬂy, it
has ﬁe@ﬁ Eﬁm‘ﬁ@& H:a] g%ﬁthé/ ﬁcﬂeﬁbe%? RS AW ikl %aﬁﬁm\’iﬁ IAPP tg-
ani nal § treat

+l VX-908, the latter was
mousmWyasétomyaTe@t ahVzhira 889, d031+6 (dé97) bess@qrzyy Qﬂ%ﬁﬂ@ Kled. 7:612-

s 18, bt sXasghicsi g rP- e ot PR g Birssphas observed
in MW(?O@ afi® mxt@(% P<00NFRedd ﬁ&e%ﬁ%éd&o Kgﬁte&l (Table

ni zat not result in renoval such
4); tikrp vk astr@lg/ccmfﬂatmtle theviedwasigni THE- fand thapﬁéﬁntﬂgﬂe@féAB fibrils in

oS5 STt LRy R gl
1mmﬁﬁ§1%hc91v€'c€ﬂs tnbeshowigr e are two popul ations of

m croglia whi ch may be actlvated or, as an
alternatlve

A@e&re@aemd ﬁ«?fé 3@&&53&?&% %ﬁ?&rﬁéf 55%@ fopre was given
nasanzognl O%t\)s ?ﬁtfe%ég}) Gc{ 99411'11& B’RA5E 96@%@&6& with GA, there was
r Vi ng I ng

_ re-exis aques, and partiall
no effeéti of AVHEO 0B alomegdri eiezpranctel crf thlaﬂevm rposaqméﬁtfﬂml:z olV%008 is a

sol ubl e peptide. In. considerati
proteosome base%badjuvant composed oP menmgaitzdes ou%er membrane proteins (OMPs)

and exogenously added lipopolysaccharide (LPS). Neisseria meningitidis OMP 2 (porin B)
and LPS/LOS are known to interact with TLRs displayed on the surface of certain cell types
concerning the innate and/or adoptive immune system. It is possible that such interactions
are reqﬁired, at least in part, for the observed activity of IVX-908 and/or GA formulated
with TVX-908, as set forth herein. The effect observed with IVX-908 may be related to
reports that direct injection of LPS into the hippocampus can cause a reduction of non-fibril

AQ load but not fibril AB deposits (DiCarlo, G. et al., Neurobiol Aging 22, 1007-12
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the notion that soluble Ab aggregates into insoluble
Ab pl aques, such treatnment with |IVX- 908 al one nay

W@ @/ oor74pr event conti nued formati on of Ab pl apEEES$2005/022922
havi ng benefit to a di sease bearing subject. Table 4
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Neur osci 22, 7873-8 (2002)). hi association with
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with increased anylolid deposition (Wss-Coray, T. et .
cell prker gt ighighbpoxprewyed gn patggiodmacrpphagetirerdhe periphepy ppt is not
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of T cells, which may have, pl ayed role i.n pronotij
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secreting cells. In order to confirmthat the
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in these experinments al so stained pgsitive for F4/80 .
GA-TY5t908Hesapment ereariparily sadesenpgmichegliagslls and are associated with

clearance of AB without evidence of direct toxicity. To further support this interpretation,
we found that there is increased expression of CD68+ cells in the cerebellum of EAE

animals but not in GA-IVX-908 treated or untreated animals (data not shown). Moreover,
the activated CD11b+ cells following GA-IVX-908 treatment were only found in regions

where there was an accumulation of amyloid.

We also found increased levels of AS in the serum of animals administered
GA+IVX-908 as compared to untreated animals, suggesting that GA+IVX-908 leads to
clearance of AB from the brain regions and that this AS may then be found in the periphery.
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CD I b+ cells were activated macrophages or mcrogli a,

not neutrophils. In addition, the CDI Ib+ cells that
w@eooboeahd zed with Ab pl aques by HEE stai ni ng BEI/ys2065/022922

4) have a nononucl ear nDrphoIogy and not the

How <R, MR ior B0 8F NEnueay S R sl I A BAD, which, as
descriBB® alshiRMhal lﬁcﬁhte% €Heq@lica of edtlvasdtiCy Btbmllé ol aiaditig, the

nasal administration of GA + | VX-908 correl ated )
numbatnof Gl t HuiseDp i+ eptevaadrmegrophiagy liging bain gapiffanes add %ll&wold

st al ni T
plexu s Fioflafd % aplS Sl fiTtice PLIPRI0s oM BnlkBEd animals
(Figutd B Ehawe Finding afecdonbistent With v]/&:eahe\tatml lewatbef ABHefEcted i serum

dth nmb | EN- =
somplpS B biaTPABICEn - DRIIOS QA e IR BB R B et

amylcglﬁl Ahei ﬁ;chgl h %@ rtreht@\&;\fglg?ﬁs R asbREH0R vikSCDi1 PB+ bells

gnDuse Coray, T. et al Nature
gud8®, 603-6 (1997) Wss-Coray et al. Nat. N@d 7:612-
8 (2001). In the experiments reported here,

( u%ﬁ@“&ﬁ (r} t %ﬁeﬂﬁhgég&%%s oa W@b éﬁ%}{ e cle( g B.gMA3 plaque)

cleardrRe G0l a hkARted ribioglibe EEWES [FN-9Tho ﬁgpe:myelﬁi Bahctcm: T cells
in thé reduction TG-- b and the percent

f
are affpiabanitllysiciivatehin the pprartery b 1m1@§m@ﬁt1qq with @g(sGoq(k?LP plus CFA and

BT e i S——
micrdg@i4elAsof ccin@é@'en@é’ @hd’épﬁ&o altimﬂq;aMﬁﬁs bR2%iDAR iatamsal by the

was gi ven nasa 02 vs. unt t
damaggato tmyklik end W@%Blgf%@ﬁ%l Ig\\%x@érﬁmtm v B ﬁﬁéq:ég\?& e?p&nphery

e S L 0 RS0 T G TR e

braint (iieﬂgﬁ&!ﬂ HARAS RGN afRRHeP ed;ettate @sCBAtlﬁaudeem greeific T cells
proteins (OWs) and exogenously ad

that accmnpkatqnaah@bnmn @I@ to LhIS)TOSSI\Uéﬂ@WétMOé %mfhleBPd iThe eits e able

to qegg‘@ﬂj‘ﬁ&/gé cﬁﬁ\uf H‘ét c%}ggoreg é’l}‘? abﬁentto%{ ﬁ{etE)Q‘Eﬁoleca-{lgé:@f altered

afﬂnﬁ? ?&%B!P%dtﬂ'ihecdﬂ&ﬁﬁﬁtﬁnt%%i{eﬁén @ﬂﬁ@i—in‘ﬂ@mkr[ﬁﬁ@r@%yfb}tﬁ{ee m
I's possible that such interactions are required, at

| east in part, for the observed act

cast T parL, Lol he cbacryed st i of 1 KO0 in
shourd:lpeaqogatea Qut tz% ?ctro El? ?étﬁﬁg%%%é%%vﬁfﬁ%sg?% fkﬂg nlegnatlge effects
(Moxlﬁsﬁﬁe bp{)m?wfuﬁagg anLG amsmnathesgedtid appraxfcheson-Alzkainger’ sechsease
ML I TG -
aggrg%e(at&oﬁﬁ%e%ﬁﬂaa‘f %eﬁﬁ%@ r8fn tREBIAM 2dd @bdeQfle tdpoith @REmicroglial

Irect injection into the brain, is

actlvdgaﬁrﬁﬂlo@sahg Y pdiginiiettion o strékeemmalead tor APtckearce (see Nicoll, T.A.,
adm ni stration
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 plaque formation in complement-inhibited
Alzheimer's mice., Proc Natl Acad Sci., 99:10837-10842 (2002)). In animal studies, Wyss-

Coray and colleagues demonstrated that there is prominent neurodegeneration and increased
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for delivery of proteosone based formnul ations
descri bed herein. Contrastingly, other reports

w0 pabsoed7e9 t hat al t hough LPS (inflammati on) gi VRCIT/US2005/022922
intraperitonealy may stinulate the activation of

m croglial cells, an ! t ot
plaqug) fegnaiigadp @&ocontni%n?wéﬂ@&@ S5 &R Btk ot R fonliagvere
s1gn1ﬁ&§1tlz@ésrs a&%lrdtéd @b #EGH tA]9 thi6d at3HY s@hSlady, SaHE §Pports the
protéin and Ab peptide ( et al., Neurobiol ogy of

concdit $ted setivitedBRrdglB I(aze)abpneﬁaradi role ﬁredm@émgcamsé@ld%oad without

dth di
i} RS UL BBy bl 5 cEPrectated hat direc

experinments di scussed above, CDI |b+ cells were shown
t dNémal axtmlnnmtadn nf WXQJIOB alope lends tmﬂa@w dfiamyhait as it is able to

activitg T e Bt b i RO HELGXCIS: SPBponaers Rl gith GA

whichYhtaAgkiof] Bhy Q&Wa@ﬂp delBS N maeddleaicd datiinCh £ Hs8rvas with GA
opposed to an acti vated macr ophage, sanples were

giverepexiphetadlyt Wity CFAer mtweatﬂller vaith 08 an e-frapggeRisanipals. It has

e AT ERER e Bkl aCBE B R LhPbe

AB p?e{go ulLfd ﬁ%ﬁ)@argﬁfajt %u@a[ dlggﬁkfht ik Rl @M &gy R Mibro tgﬂ§ to be further

wn 1n gures obt al ned hi gher stai ning
activhied bCDEX-908slne oira gk isspassitldl thdttks]ﬂghimttlmﬁﬁr@f mlnr@E is associated
ani mal s conpared to sanpl es derived from.ani

with thegspeassiqn of Ly ovsell- ng@recm{a]isggpplhanmﬁ élillC]i.Olgga fordpyther
h d
st R B R AR B 8 A8 e | um

and cortex, fromthe perlphery (subarachn0|d space).
| nThesafindings hives Telsvangs IoRoteusialgnerharisas ﬁ%rrn aqueryemgvalobserved

B SR B 0 3 PSSR R .

JA. §Pﬁc Rat VA 9, awsmdm mRpoRes autafs@eﬁﬂdmgstf@orﬁuﬁ@aspaﬁ@m
he’CDI b+ cells inplicated in the clearance of in

vaccma’&damtmﬂii—ﬁ given patentetally yeithGrSanb RS2 h avhidy nepm&qdyn

it B S e D R S50 888 reducion
of arh 18R dBpBLitsAh ShdhdodBit bt YAREIAE BRONECEEE eﬁ@i‘tbcﬁa giedilas reidtion of
are associated with clearance of Ab wi thout evidence

senilofplagjuesinta ¢opbi¢ad iarep. affpeted byﬂn@mpém pehemiarin g case of AD and

f d .
sugegsl FUBReTE ArReeasbioo B Pt OB e lcs b B FaREE jqphagocytosi
of arﬁﬂbi%}shl?ﬁﬁy Bfdtivie MniErdgli¥ifr S0htibbept gndént tiinhent lﬁdthermore by

ani mal’s (data not shown). Moregver, the_ activated

using FUNI) steinfng (aonarkef fonanopsetnogllores AeHN impupestaig Emarker
for Véa%yuﬁntgi of _neﬁr%gé)%se\){\&%{:g of & 1chty VRS oBEErASLH A PilsAR 32508 or IVX-

908 alone immunization compared to untreated mice.

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

demonstrated that reduction of AP plaque is associated with cognitive improvement, nasal
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W al so found increased |levels of Ain the serum of

ani mal s adm ni stered GA+rVX-908 as conpared to
wanioceet7ed ani mal s, suggesting that GA+F/ X- 908PCHEMDO0$/G22922

cl earance of Ab fromthe brain regions and that this

v S Q3PS kRl B R UL A0

Alzhellg¥r H@isdhE, Which, as described above, may relate to
t e source of activated CD Ib+ cells. In addition,

he nunber of CDQ8+, actlv t.ed cr.oph .
Tablql nEHgcust a}lhﬂﬂa’mqwsamn&n%bont% oficmng Bpriftar 38 T, the brains
of 120 APPLxansgenis misEnal s adni ni stered GA-1VX-908 conpar ed
5 to untreated animals (Figure 9). These findings are
consistent with the elevated | evels of Ab detected in

serum sarmices obABIse@E TARIABA- | VX- 9081 bralaABd % Area of

ani mal s, a concom t anjph@igsease in amdsald thioflavin positive
angi opat n Gﬁ IC\I:;IX I928 trlelat e<(3IFan| mal Z)I n AP plaques
associ at Fon vvlt + cells i gure -
Unexpectedly, it appears the final gcommn pat h\/\éhlppocampus)
Hm/l oid (Q fal M nJ_a_q_u_e)__g_l_e_a_r_a!\lce raa o1V,
Control*4ct i vated nbcroglia. Pn EAE, 1 ERg Thf25r@5,l5:9\m| in 26+04
AB reactive T 8ells are 8pparent Dy5acti vgy. geql ign & he 0.83+03"

peri phery by inmmunization with MOG or PLP plus CFA and

MOG these T celips migratggto the brain whegg thep rel eas%22+01
IFN-g (a Thl cytokine) and activate m cqug?q

uence, encgphahgnyelitis and paraly
MOGBﬁ%ﬁcﬁm s is gausegghbyb?'he damage to rryé?14+bc\§ 0'27i0'04
under | yi ng axons. ni zation W th BSA/CFA iq the d
GA  periphery ddes not I d to Ab cl'ear ardel £d3-88SA 026+0.1

specific Thl type cells do not accurulate—inthe
brain. Peripheral inmmunization with glatiraner acetate

g nge%@s a?ed%rgge te%sﬁ@@e@ %bf) E;,Etﬁéjdfsl §d'(‘)q Ccurrul ate in
:l 0 $11 e ea eg t¥ea 1H1aMBf ‘there
e o 8 Sa%l} ol H%at’%‘&— %3 €195,
v B diifsrenceli 56?‘3’5 %532\ % T ELS
TR 5 B Y AR R M ) i i
O, By CFATA Pt or y  cy't ok nes V\é have denonstrat ed
<0qj5e@r§(ﬁﬁl%lof Ab in association with mcroglia
activation. It should be pointed out that mcroglial
iva oth positive and negative effects
p<08®t&n‘éo%den?%l Cp%,dgand éi ner, H. L., I mrunot herapeutic
roache to Al zheimer's di sease Sci ence 302: 834- 838
P<Oa(§0‘f§3§‘3n O croglia represent a natural mechani sm by
whi ch protein a re ates and debris can be renoved
15 P<P10dnve BentplapTh- re are reports that microgli al
activation foll ovv| ng Ab i nmuni zati on or stroke may
lead to Ab clearance (see Nicoll, J. A, et al.,

Neur opat hol ogy of human Al zhei ner di sease after
i mruni zation with anyl oi d- bet a
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peptide: a case report, Nat Med., 9:448-452 (2003);
Aki yama, H., and McCeer, P.L., Specificity of

wore@bani7ens for plaque renoval after A beta  PCT/US2005/022922
i mmunot herapy for Al zhei mer Di sease, Nat Med.,

vadd, i A B i AR AT g ez
APP gransgepe 836@d pl aque formation in conpl enent -i nhi bited
Al zheiner's mice., Proc Natl Acad ScL, 99:10837-10842

5 m nentTaidlroadfoner Afah
and i ncr €a@&dpl aque for matinghodyf t he (ng/ml) thioflavin positive
conpl enent -i nhi bi ted AD nouse nodel, in which Applaques

mcroglia were significantly | ess activated tharthippocampus)
wldtype AD mce at the sane age. This supports the

Control concept thatg activateg m crogli g have a3lgmnefy cral 2.67+0.4
rof e T deTTEasT g, @@y o1 0 oad v tout_ 18] ora N )
PLP neur ot oxji ci ts\e/ in 1?7he[0}}2D mouse rmdtljmel 4\7&1%@1&4 0.68 +0.2

adm nistration of 1VX-908 al one | eads to reducti on of

anyloid as it js able i.vat e m ia, though
5 *The n%’ultggreetgxﬁ%}t@netsﬂgv%gf b@)@%t %r?ég]sﬂoﬁg s formul at ed
P<OWZis. QRIGh (Wkeated MieRli ti on, may activate T cells. No
<0908 vsctontrohct i vati on was observed with GA gi ven
peripherally with CFA or intranasally with 1VX-908 in
non-transgeni c animals. It has been reported that Ab
deposition leads to slight activation of mcroglia
10  Table 3l Bt o fad imhmGiatidnctn 4 todsiead fbitillat ABm she brains of J20
Appqgﬁﬁségﬁicqgichs required in order for mcroglia to be
further activated by 1VX-908 plus GA. It is possible
that slight activation of mcroglia is associated with
the expredficon of | EME antitAp| - | i keToteldepinok® Whidcdn of
prime mcrogtia forsdous t hexntiboliyvati on ( Sagakl), thioflatin S
al ., Vi rc%@up Arch., 441(4):358-67 (2002)). Thegpegsitive AP plaques
findings have rel evance to potential mechanisms &@focampus)
pl ague renoval observed in humans fol |l ow ng

Control?, e 28t rong b2 = T P e arey! 2.6+ 0.4
GA  reported autbpsy findithgs from ah AD pdfPent>-> 2.06+0.8
IVX-90%acci nated with Abl -420 gi ven par@nt er ag3.y+wi1h 1.5+0.2

dovant QS2d which resulted in g desp b c
GA+N%:yr9i§ngnpnrpp%al itis, ie(r?;fi Ltrati nw of ti‘i’?%r6a§_g by 0.48 + 0.09

macr ophages, and a reduction of anyloid deposits in

Foottnrd? neocortex. Akiyama and McGeer reported a simlar
reduction of senile pl aques in a cortical area

15  * Resiilfsent prbséited aclovgllof 0D 45 hitereofl INSGIgtase of AD and

, Suggest that their findings and those reported by

p<ONZTw. kontedl, p0.0@ys. laAr el at ed t o phagocytosis of
anyloid by highly reactive microglia in an anti body

b <ePERd 8Bt dTRAAEIA, pROIARE! X O8bY Usi ng TUNEL st ai ni ng
(a marker for apoptotic cells) or NeUN i nmunost ai ni ng

€<tk 1R E&ftrol, p<0.002 vs. GA, p<0.002 vs. IVX-908.
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for viability of neurons) no evidence of toxicity was
observed in GA plus IVX-908 or |IVX- 908 al one

WO paveid4z7ad | on conpared to untreated mce. A nOREI/US2005/022922

i mmune therapeutic approach for the treatnent of

Al zhei mer' s disease is .provided .herein that i

Table  EpMpopRtRshemiy oChBRpeaas iiminizcl ppiplats
m croglia. By conbining a drug used to treat nultiple
sclerosis with a nasal adjuvant (1VX-908); nicroglia

appear to be acNumheref eelfs peehippouanmiabicelons| aques and

reduce t qig 11ghyl oi d Bps 8en usi ngiogFRcONposi tieNsy { GA TGF-8
and proteosone based adjuvants) that previously have
hoaon 1o ad o o oo £ L : L s )
COlltl‘Ol :zs:lp,uf\c,u Zélﬂznunaf T ;:: I\;:_—Egl : ;-,I”;:,“ “:"g”;a:‘?ﬂel I I;y.)i3 73i12
SubcutagedWsnstrat ed that reduction of Ab plaque is associated
(CFA/P.E)t h cognitive inprovenent, nasalvaccination with
AB | VX-908 f ap629t ed wi t h10GA2i s an e34 edfli ve t her &y 2f or 41 %5
patients with Al zheiner's disease. Table 1. Effect of
MoG Subcut . uni zati on, on total ;and ifibril.l,gr, AYS Lt
in the%gggﬁu'idséof JZOﬁZﬁP ransgenlzg%%ce. M cllgaéﬁﬁv 2045
score Anti-A bylotal brainivAb % Area ofi per ti poty* ii
zichielz;g ng/ m) 4&ibBavin pb®iti%e group Z\ﬁi&f aquesﬁgipé)d 22+8
hi ppocanpus) Control** 8 G 0 125.6 .9 2.6 + 0.4 Ab
GA 80 0.75280.86116 a 0683 10.3 a s 5 G5 bl 4 317
2.1 b 0.22 0.1 b MG B-deficient 6 2.7 0.4 0 11.4
NASALZ2-7 b 0.27 0.04 b GA50039.1 12.8 0.26 0.1d
Resuttsar rgsemnted gver_of @l titer 1500 77+ 10
GA lgG ** Cc}‘é?r%o comnbi ngg—ul?treat ed nfrg) and B A -
treated (n=3) aninmals as there was no difference iy 40 + 11
IVX-908et ween 40fesd6groups. Bdc-% otal bBAinlb: 92 +4 =
untreated=126.7 19.5; BSA.CFA 123.7 33.2. For %grea v
GA+  of thi of hsvirgpositi vesAb 9Pl aquebl9 uB6r eat ed:812t 80 14+2

0.5; BSA/CFA =2.2 0.9. p<0.05 vs. control. br<0.001
vx-90¢/®. control; r<0.05 vs. A S

10

Table 4 footnote:

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

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

A 1=-0.7 CD11b vs. % Area of AB fibril.

b r=-0.65 CD3 vs. % Area of AP fibril; r=0.74 CD3 vs. CD11b.

®t=-0.7 M-CSFR vs. % Area of AP fibril; r= 0.92 M-CSFR vs. CD11b.
d

®r=091 TGF-B vs. % Area of AP fibril; r= - 0.77 TGF-p vs. CD11b; r=- 0.6 TGF-f vs.

CD3.
f —0.67 IL-10 vs. % Area of AB fibril; =0.4 TL-10 vs. CD11b.

& p=0.0007 CD11b vs. GA; p<0.05 IFN-y vs. GA; p=0.0011 TGF-§ vs. GA.

15 ip<0.05 vs. control.

41

r=- 0.8 IFN- y vs. % Area of AP fibril; r= 0.9 IFN- y vs. CD11b; r= 0.85 IFN- y vs. CD3.



r<0.01 vs. control. dp<0.01 vs. control; r=0.05 vs.
Al 3. Table 2. Effect of PLP inmunization on total and
w0 2@weiod473 A in the brains of Tg2576 APP transpenius2005/022922
mce. Mce per EAE score Anti-A b Total brain Ab %
i Area of group Antibody* (ng/m) thioflavin positive Ab
p<(d2avpiesntfdli ppocanpus) Control 5 0 0 133.1+ 32.7 2.67 +
.. 0.4PLP51.7+0.7047.7 18.4 a 0.68 0.2 b *The
mp<(1@)31U\l'st. Sortfoe, presented as | evel of OD 450 at titer of
) 1: 500 1gG 8p<0.02 vs. control (untreated mce).

Iy 0 . control. Table 3. Effect of nasal
p<¢mf§(§¥ﬁ'n on a total and fibrillar Ab in the brains
of J20 APP transgenic mce. Mce EAE Anti-A b Total

brain Ab % Area of per score Antibody* (ng/m)
thioflavin S group positive Ab plaques (hippocanpus)
Control* 8 0 0 125.6 + 15.9 2.6 0.4 GA4 0 0 97.6 +
15.5 2.06 0.8 1VvX-908 7 0 0 63.5 + 7.7 al1l.5 0.2
GA+rvXx-908 8 0 0 38.7 + 6.8 b 0.48 0.09 Footnote
Results are presented as |level of OD 450 at titer of
1: 50 1gG ap<0.02 vs. control, p<0.02 vs. GA br<0.001
vs. control and GA, r<0.04 vs. |1VX-908. Cp<0.001 vs.
control, p<0.002 vs. GA, p<0.002 vs. |VX-908. Tabl e 4.
| mmunohi st ochem stry of hi ppocanpus in i mmunized

ani mal s Tabl e 4 footnote:
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* Data represents quantification of three sections for
each treatnent and six sections for the control (3
wanioceet7ed + 3 BSA/ CFA treated as table 1). a PCHUS2005/722922

CD Ib vs. %Area of Ab fibril. br = - 0.65 CD3 vs. %
Area of Ab fibril; r=0.74 CD3 vs. CD Ib. r =- 0.7
M CSFR vs. % Area of Ab fibril; r= 0.92 M CSFR vs.

CDlb. dr =- 0.8 IFN g vs. %Area of Ab fibril; r=

MATERIAIRNANGD METHODSI b; r= 0.85 IFN g vs. CD3. r =
0.91 TG-- . % Ar f Ab fibril: = - . TGE-
stieﬂa%ﬁ%lﬁFl (W.e@eggéé@ b v@n't@ia'er. <36r?$slé)lgbxf€f%’fgt HMT)
0 f I i b . - I _ vqe
v PR S By o o iy

at thd Bfigh@n wsd Wetnansdopitalia. accardancelwifixg] gsplicsble guidehnds,
< 01 [ . i o d . t . Rl ALS
Aty K08 Proigslin, e mopzeo¥ ane KRR RENEAET or
menilB9iiey) itk m&RBHné WotGlhs (ptMEdsonRéPhROEPS GroffPSHib&)a fiferi that

transgenic mcer were housed and used in a

has han kafglyriestedian Huamank, ang vegs obteéne@rfrayh Ah Bipaiedigalnylontreal, Canada.

Hospital in accordance wwth all a i i del i .
Glath 38 dcflad CoBEKSlse AT o AL G RBG R DS
glutan@E abidahll etosthe tHat B@rapproved edividetiessed Wicafmdil fdi ralgsing

proteins (proteosones) and LPS from Shigellaflexneri
forms oM 484 pias Abigired (fipm thetReigham adnWaBien $idospial pharmacy. MOG

taj i i cal., | o
- PRSI BRI G IV e G20 Do,
Brigh#ih dnd WahameHogditakl ani ne, |ysine, glutani c acid and

tyrosine that is an approved and w dely used trsﬁat nment
fo

Indugtign s slipisangynatian olia BB St Biste {BOPEN t e
(B6)§_j&9%‘§§g?'ilg¥;@gpﬁ-éll 'd@ﬁﬁbﬁﬂLMgﬁgrg Rfite IEnbR39weR) inffthized

wer e synt hesi'ze e Center for
in thBlgindooopads Witk €66 ag MBG(31a6), RLE® NOrE' & 100 $igi 3-ainyloid peptide
| nduction and clinical evaluation of EAE in APP+ nice.

(1-4Q)es 62} F1 ngpeqipishsherpriterapp a2 S douss. laler mickaepelyedhan L.p-

i DB 5T L S BRdif pore or
symptoths off AT eyinningl7 deyt dfthe 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 g was given on days 1, 2, 4 and 5 the

first week followed by a weekly boost for six weeks. IVX-908: 1 pg/mouse was given on

days 1 and 5 the first week followed by a weekly boost for six weeks. BSA+IVX-908: 25

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

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

enzyme-linked immunosorbent assays (ELISA). To measure Af fibrils, the left hemisphere
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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
morphology of cells counted. The staining was performed on two consecutive sections per
animal and four animals per group in a blinded fashion using Imaging Research software
from the NTH in an unbiased stereological approach. Staining per group from the primary

motor cortex (Bregma lateral 1.44 mm) is show in Figure 6.
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Havi ng now fully described this invention, it will be
appreci ated by those skilled in the art that the sane
w@avehet7per f orned within a wi de range of equi vECEDNS2005/022922
paraneters, concentrations, and conditions w thout
arti from the spirit and scope of the invention
WH gat—tndue experinentation. Wiile this
i nvention has been described in connection with
specific enbodi nents thereof, it will be understood
1.t Wamethodiof trsaipaghi ewsplogisak disgasepdiserder ingrgammy], gvhich method
application is intended.to cov rjatd ,
compgpee iiisripi o i FRETTA SRR spaf bt 6 $iDautiafly
effecﬁ%%rﬂéﬂﬂﬁ@fQFﬁﬁe&Bmtefb@séderﬁﬂioisiﬁﬁn.and i ncl udi ng such
departures fromthe present disclosure as cone within
known or customary practice within the art to which
t i ' . ' . . - . .
2. o o HERA bELHREL S ot e TR0 BN IERRLAIGNS effecive
amoufat 6f NERahSr adetatédetildrtin theabmbroeat 4 sepasatefumulatighodth said
di sease or disorder in a manmmal, which nethod
protepgsis hased cERPSHi® eri ng to said mammal in need of such
treatnment a therapeutically effective anount of a
prot eosone based conposition. 2. The nethod of claim1
3. f urlidmeethodopelain hgwhehrinrsasl renialggieal tdisepsepautisordgriopmprises
ef fective anount of glatiraner acetate either in the
deleterigps PERIOINPEregaNAat e formul ation with said prot eosome
based conposition. 3. The nmethod of claim1l1, wherein
sai d neurol ogi cal disease or disorder conprises, .
4. deTlt methodslapndt wherciyspiduemrelogicalidiseprrongiserder is Mltple
1,. wherein said neurol ogi cal disease or disorder is
Scleifift i pl e Sclerosis. 5. The method of claim 3 wherein
sai d neurol ogical disease or disorder is selected from
the group consisting of early onset Alzheiner'f )
5. di Seamethofl af elain Sevheapinisair meprological dissese or disorder is selected from
res tomatic hei . ' , Holl
the PARITERGHED G FOG i SEASE L CERUTAMARLS Bipose
presSPSHRAITE AlSRNh s diseasy Setini Aplydoitye(SArk) aByloidvsisnpidiodisease,
of claim3, wherein treatin sqld neur ol ogi cal di sease
heredjfarylilesdangisr sYPEEOmS, §enlhtY&ﬂﬂé%ﬁ%E FEEH%ol ubl e or
i nsol ubl e anyl oid beta peptide, and wherein said
i nsol ubl e anyl oid beta peptide conprises fibrillar
6. anTheh@thodtod chmt3, dderein trftimgreidmouraddgicd] diseas andisoedes results

ina fc’e%{lgtio%%lsglluglebo%tigsorflﬁﬂé Iargl}ellolldc' belta? %gplt{é%! §tid wherein said insoluble

-

amyloid beta peptide comprises fibrillar amyloid beta peptide.

7. The method of claim 6 wherein said amyloid beta peptide is insoluble.

8. The method of claim 1 wherein said neurological disease or disorder is an amyloidal
disease.

9. The method of claim 8 wherein said amyloidal disease is Alzheimer's disease.
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8. The nmethod of claim 1l wherein said neurol ogi ca

di sease or disorder is an anyloidal disease. 9. The
woredohoat7ead cl ai m 8 wherei n said anyl oi dal di seBSBEUSR05/022922

Al zheiner's di sease. 10. The nethod of claim9 wherein

said trea Loid di sease ¢
10, plirantthorobeim & r Rt e oing The SBY R ABERCREPrRE
s ARy IbRAGad, HaiRGFHiEAHE RErrt i @nd 10t ®4d, bOdstreasin
pnwﬁﬁﬂﬁ%ﬁ@hg§%¥n I?% Th% né?hod of claim10 wherein said 8
the amagiplidlodd irstha bramy| oi d. 12. The net hod of claim 10
wherein said anyloid | oad includes total anyloid | oad
and fibrillar load. 13. The nmethod of claim1l, wherein
11. ! MELdHhGhEPSPUBIND 8 QRAMRAS by R is: Seheri®d from the
group consi sting of a proteosone based adj uvant
contalnlng an endogenous I i popol ysaccharide and a

12. @b ?tggggi;’ﬂ% a@%@%ﬂ‘%ﬁ& 8@&@%&‘1321 &8 RENA 0id load and
ﬁmﬂﬁ@@ﬁﬁln sai d proteosone and said Ilpopolysacchéride
are obtained fromthe sane bacterial genus. 15. The
rret hod of claim 13, wherein said proteosone and said
: [
pacranripE SEATL & it BIARRaHE Bpcd oo filbn i selested from
the gﬁ(ﬁipcboﬁmmlfgxﬁ‘@rlﬁoiessdmmhasb& adjsearit @omeimimgpart e;ndlegenoala d

sai d |ipopolysaccharide ig from Shigel.lab exneri. 17.
N TR SR NE R N

4 ically acceptable diluent, excipient,
hp()pgtngg{@lﬁger or carrier. 18. A nethod for treating a

neurologlcal di sease or disorder in a manmal , whi ch

dnj ni st t I i
B Ry LR T R G R T
obtaﬁEd@oﬁﬁhéé&fﬁéb&‘%&ia@ 8mish @ sub-nicron enul sion or
nanoenul si on. 19. e nethod claim 18, wherein said

neur ol ogi cal dlsease or disorder is a cellnediated

s SR NS L5, e LS S LD Pl

obtafhed Hogediflefenivbddidridl gelﬁﬁsbﬁr 0sis. 2 1. A conposition
conprising G atiraner Acetate in a sub-mcron or

nanoemul sion. 22. A conposition conprising datiranmer

16. Ac Fhé }neeth%la%f %la%q%,e%&%ﬁl ﬁﬂ?&%te%gﬁﬁg & bl Weisseria meningitides,

and said lipopolysaccharide is from Shigella flexneri.

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

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

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

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

mediated autoimmune disease or disorder.
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23. A nethod for treating a neurol ogical disease or
di sorder in a nmanmal in need of such treatnent
W@ 09p0deing admi ni stering a therapeutically efPEUUS065/022922
anount of a conposition which elicits an antibody
i ndependent_ response in said _mammal ;. wherein

20.  cEhpBsthadgy clasmgd; W §rew1%gelmédiﬁ@ﬂ|%Wl%ﬁ}mg%%iegse or disorder

is MuRlpPs §Q8RUE. based conposition; a proteosone based
cc?nposntlon in conjunction with or formulated with a

d atiranmer Acetate conposition; a datiramer Acetate
conposi t on _enul si on;

i on fornul ated. with h- ni _
21 o AGCRRASHIRBOREBE BE S BUABEE ACPBIF 1n G HATEEE] Gpoegdision.

nanoemul si on.

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

23. A method for treating a neurological disease or disorder in 2 mammal in need of
such treatment comprising administering a therapeutically effective amount of a
composition which elicits an antibody independent response in said mammal;

wherein said composition comprises any of the following;

a proteosome based composition;

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

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

a Glatiramer Acetate composition formulated with a nanoemulsion.
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