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WO 2006/121656 PCT/US2006/016481 TITLE OF THE INVENTION
PEPTIDE CONJUGATE COMPOSITIONS AND METHODS FOR THE
PREVENTION AND TREATMENT OF ALZHEIMER'S DISEASE 5 FIELD
WORHHEIHWENTION The present invention relates to comppsitioRsand ¢431
methods for the prevention and treatment of amyloidogenic diseases and,
in particular, Alzheimer's disease. BACKGROUND OF THE INVENTION
10 Alzheimer's disease (AD) is characterized by progressive memory
TITLEG a™ cognitive decline. Its hallmark pathological lesions are
PEPTIDIRAAGId @061 (Xe Bl (o s MicUToisriHary Tisn glas aninne roNa
TREATMOSSTIOBRecificrain seaienssyd he amyloid deposits are composed of
amyloid beta peptides (A(3) of 40 to 43 amino acid residues, which are
FELD O the 5%)%oteo féw (groducts of the amyloid precursor protein (APP).
gles are the intracellular filamentous aggregates of 15
hyperéﬁgsﬁhmfquawbﬁmmr(@@k@es Stlended? 15:1630:6811choad).
wreatmentiieipathagenesisatAhasaathesnivbiynderstagd, but it is expected
to be a multi- factored event. Accumulation and aggregation of A(3 in

in.tissue is_believed to play a pivotal role in the disease process, also
BACKG‘E@%%% hmmg%gdeyhygothe&s (Golde, Brain Patrf)oL 15: 84-87,
1995) Akbesiing i ehie i) pohesierd yamersdsiie A(B4Ry isipromentand
cognitivefateiineario iisifasmsohaggraynaiess 26 Egnydpns Ralloligearersidorofibrillary
tangles ad 88 G1ANGRRA REAHIDHIS SHULHY 85 THERGAROLRAAIRS AR SEY B?M%ld beta

a sponsible f; rth napti at olo ssou ated with the
peptides ﬁ’@nﬁ CrI‘?)s%oan %gc%?g"n c%c E‘eﬁlﬁﬁ éf’?ﬁs ChiEe AL M ein

precurso;ara‘eiq\iég?(}%prﬂimgla%tagglgs58’(}*1?29@&%%@@@@?&1%%?%%‘?@%@éeStS

byperphoiphbrdaed oot S o placdran sgemgmdlyleomodel also prevents
intraceliladtapndapesiio MQ@@'&:@& By RraSNeyioR u‘&;” é%écééﬁ% %004 M-

factored ¢ lrﬁ f'ﬂg&&g@é{% %%&S ag%aé;[ euro fﬁ)ﬁﬁ e" ll‘%{l %’55 my. {30 eve Ion m 0¥aPr0Ia in

%{)i\’
causative for su géjent ary tangle formation, W

968%’ ‘?ﬁﬁﬁﬁﬁ?ﬁ%‘éﬁﬁﬁ*B?sAﬁiﬁcfﬁéng@@é!M@ﬁ%e%ﬁ‘? A8
1993). Aggetidien tedrsradatesihe BralrricrBrdepbsitds prvdertritioane disansems of aggregates,
ranging fAMOGIRABRoBisWagdirsorgpontea il h@ﬂ&l@&sa-tﬁ‘%@élﬁﬁré‘éggs W63 doxic
and are rgsggx%lb%qgr%ss)ﬂﬁ 1@ s%&%m%gﬁ?&q Q}{hatﬁ%rxg mor cpsesrag,(fi %E)u dilt%sn decline in
the carl ISQXOJ\{)IF gggs% ans ﬁn ¢ animal 30. models, various active vaccmes

Y S aSSI AL RS RROR R s O b ASLG AT Hrsgtion
suggests (B%Fﬁdéftﬁ’é? REGE r’é Mléa? 812031199 302B0MFAhres et ven! sNeitarel g gan
depositicB (08821 2000icMatgan ¢t-ar,! Bt a@A08:i9 824885, 2000; (e Matios ®tular

amyloig &t (B;[Q&h t)e%%’sq 1&‘3’01*%&95% % 1 ch mav in tuwm
T Naur jcfl}%tz 78737878, 2002%%\;\/{”?&?{5?92%? Jﬁ@gg%s%ﬁﬁ ich may o

fead to neprgna 1, 2003). Consistent with these animal data, three published
evaludHBHE G198 S REFTRERS AP AR RS Sra T b EB ARSI G h Ad dsposits
and mitigetevioushprageisied Activesntmunizatidvmities pretajanegatel (8 (1r42po,

and has dmpc%ﬂl{(ﬁ%ﬁﬁ%?ﬂ 1§§é@$ﬁlﬁ§é§lﬁ QM@& fﬁ%ﬁﬂ?é &8aLap ﬁ%n@ée?ﬁmélﬁmal
Nicoll.et at N ure Med., mc‘)g%j Ferrer et at, Br

e, B P R AR a7 o

(Bard ez ﬂ*h%{?é%‘f‘amﬁ 6: 916-019, 2000; Janus ef ai., Nature, 408 979- 982, 2000, Morgan el al.,
Nature, 408: 982-685, 2000, DeMattos ef al., Proc. Natl. Acad. Sci., 98: 8850-8855, 2001; Bacskai et al.,
. Neurosci., 22: 7873-7878, 2002; Wilcock et al., J. Neurosci., 23: 3745-3751, 2003). Consistent with

these animal data, three published evaluations of postmorten human brain tissues from patients who had

previously received active immunization with a pre-aggregated AR (1-42) immunogen (AN1792,
Betabloc) showed regional clearance of senile plaques (Nicoll ez al., Nature Med., 9: 448452, 2003:
Ferrer et al., Brain Pathol,, 14: 11-20, 2004; Masliah et al., Neurology, 64: 129-131, 2005). This data
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WO 2006/121656 PCTIUS2006/016481 collectively indicates that
vaccines that effectively elicit antibody responses to A(3 antigens are
efficacious against the pathological senile plaques found in AD. However,
Wethad¢péelvamnism of vaccine or antibody efficacy remains to BCdéfiireth/Miaest
most advanced immunotherapy-based AD program in the public domain
had been an 5 active immunization Phase Il vaccine trial using AN1792
. %Betabloc) a vaccine composed of pre- aggregated AD (1-42)
collectively el Sharaer iRt thes Sien it cbyd @1%%@%@%@ NewwrieorkarY).
efficaciopn againti gy 200Rsihid stithplvas témihaté P wHendour patientsshovfedccine or
antibody SYIOIOMSHQNSIsteREWIEN meningoencephalitis (Senior, Lancet Neurol

1:3, Z'Hct):%)mél) QH%%E%Q’&&%& t?hgxaa et% %9 ‘E@tﬁgtsaé%%\{ 0586% had been an

menigoencephalitis (Orgogozo e Neurol
active IRRRNRERG bl ﬁf&ﬁ%%{@%é@ﬁ%ﬁéﬁ%éﬁ%a&m)aﬁﬁw fitaresird ﬂfwa%
aggregaifsetih (leffbteddnit tveclikaly daudativet. Rieehahidmifonihisefetoiasy). In
January ACHYaiOME) F-eelisinabe SRl inmpiiege Pl eUaiiy-th @()ﬂ%.ﬁgmmth
menmgo%@ﬁg?ﬁ}ﬁngmgglﬁ%&?ﬁ&ﬁ&hela%ﬁegﬁmg) nl%o&egg gea%ed atten s

5-427, 2003). 'In suppott of this conclusion, postm
cevelopeg R RS BT TS S ETRSHT T AEERS T GhidAR %eta%fpw no
Comlaﬂ@rhfé‘ﬁmmtg%@@ate@%w&tmmmeﬁ rﬁ@véé;rqﬁﬂtmmd BROBkdycalisdive
mechanipnfophiserfi(Nies lbd by eioalof Mlatirkadiece) Bidd8rd b, 200N andikeRdd and

carboxy-(itik] e, oﬁt@@ﬁﬁ@ﬁzﬁlﬁ&%kﬂrﬁk@ other (kememataly1Brain.422, 2003).
In suppott attlaul 14: 11-20 Qﬂn Curre.nt ewdggce su ests that increases in

sma AL Teved s o?/vmm BALTED AR SRITURTTASh ASHRgf FFigrents that
developﬂﬂﬁﬂa‘t@ﬁl‘é‘ﬁéebté‘tﬁs‘ﬁéﬁt@?ﬂf meir i dphlEeP Sl B IRGUE sl e gt (Nicoll
et al., NahpaiMcADD: THe{5EriphiBhalnginlfefeiBRo lehangesi diz7equitibsiumobther (Ferrer
et al., Briteraend plasma Adhstores resulting in 20 a net efflux of central AD to the
perip ] Cr gt at Ne r 11495-11503,
2005%5%4 @tt%ig%{fcg%&kg e "Acad. 8 aLSJ‘gA 15?1”8‘5@’5 T
m“"“”i‘f)‘ﬂe‘?‘étﬁbﬁ@s“&ﬂ@‘goé’s‘titﬁS?ftﬁi&f‘th tfPé%i‘éé Iﬁeﬁtﬁ'%‘?ﬁé? Attssswgf@f\ﬁéar%ﬂ%w. REin
AB. Thepidprdhsimurbihdrapshiosrdedesemyiibrisnlvsdgie ntdigeseasdssines entrsihg in
a net effifdbiacheadesiradd mibpsat @, Bhehtespatieaal GanferenceLn ADRMS 11503,

2005; De%ﬂ[{gsnépal It@'% 121919 SAUaE% ﬂé‘ﬁ}@%y‘@ﬁ"@@ %6'15} W?l!&rll é(? I%tcs st\zﬁgcst that this

stltut or exda le, such as occurs with the Dutch an
s Lo T S ARt GEat Y e drarsees
in centrabéﬁrtﬁatfﬁﬁ%@m@i @abt@ etabl iNBLToRionAGIng e es S RVEI dotecwn. filaly, 2005).
Thus, wht8 hugusi R0E)wiNhen fieeudxpressing thisnpetarh fowreokARMandiiben and

Towa mu%gﬁ W@%@QnW%ﬁg@MQMsS%&'@%%'@ﬂ%@@@oﬁ?&%‘?&ﬁs (Davis et
al., Neuro% A i) 11? rselsjbsaga %rlﬂ |0\{\l€é‘l£‘l@ of braila(ﬁqi o notced By contrast, tant
P S G BXprRSsig the Wild-type human & enCE RIS fHEEHRa B utan
form of M rstih 3@%15‘6‘?1H@H%%ﬁﬁ%%ﬁﬂfﬁﬁzé‘ﬁ&%%ﬁtﬁ%@ﬁﬂﬁ%ﬁéa‘%‘gw fstershagd no
subsequeADo30randSubsesfient deciedsesincential ARGt ad-tyfhuman AR
sequencel pi@sra@tt?t@ts@qifm‘ﬁtﬁ,aQ@S&t&@tg’tzt@tt%mmttatywﬁf?géh A&%Qtéélnggyasﬁta AB
S expecte al an cine,l nogen c ene
and Subseﬂlﬁeﬁit?r%%c?%aégﬁsolﬁscg %Egt%gfc HESH I rglrgvgg oo t?g@?nn% ‘t?‘ié’ve@&ﬁ g&rrento,
Traly, 200de AP b s StATeRt o UNIZARBIAREYS arsdssanacasatarr s ot gngating an
immune chpractérizedudy Blévatedabvainf Absteva[sieAgphdanisdaeiie fvhay@eatment of
Alzheim&W RIISINON JouRCRabarapligenwhieh aliminated, T & t§é1§p'topes to
R A ey U R S A SN b T e
Ievels -FFIIS rep resents ap entl means an Gthaﬁen SI%. e aﬁl K ecfe
epitopes: Ay VRS Ginat Rﬁf}ﬁ é%tﬁfg‘t?etbtﬁfﬁ%%ﬁ@%ﬂ@r?&ﬁ%t@wa AB lvels. This represents

a potential means to produce a safe and effective A vaccine. Apphcants herein provide such an antigen

anda formulatton for use as an AD vaccine,



and a fornmlation for use as an AD vaccine. 2 SUMMARY In one aspect,
there is provided a pharmaceutical composition comprising an
- immunogenic fragment of A(3 which lacks a T-cell epitope and is capable
of inducing an immune response in the form of antibodies to A(3, said
' genic fragment comprising one or more linear 8 amino acid

SUM)
pept es (anrg)ge fCAI%h and sald nﬂep ore 8- me{s incl

E i;, Ere 1S 51?0 1 armace tica COmFHSq. Og comprlsmg an

?Egph%lg Qv %gl an immune
res H%ﬁﬁ'o@%ﬂ%i%@&@&@ M‘itﬁiﬂﬁn@@é@ﬂm uneseniclragmentef AMRore
;;ndackmg:;a;ﬁcﬁﬁﬂe@@deeqrﬁa@aMe\@fanaluamgnamﬂmmuraanéesmmae;gn%re1 28)
{AHOMG BNENtibodies to A(3. In one embodiment, this composition comprises

linear 8 a%%@&%&ﬁﬂ&%@%& EE‘%T§)/1@éd°%(?phlﬂn$éwélﬁﬁglﬂa%%ﬂgggm%ﬁtrsmg

this com OsSiti n comoﬁ_xr U?s multlval near 8-mers |pterPP%rsed with at
i

Ay mmimoﬁemsc SCETSY & multiva (léirlfgbra §pmﬁﬁ)tlblcapab ntigenic peptide "M

TESPRMEPY, ﬁl@]@@h&fﬁﬁ‘&é@‘@]ﬁ%ﬁl éﬁmbdgiﬁéﬁlwm%tu@éﬂ%@p&%%ﬁwwmmw
8 amhdh zelbtepidmyhoitdiseases insihetheeemivodimentiHii@omposition comprises

maRN@féﬁﬁﬁ%‘a‘P@%&?[ﬁBﬂﬁ@i‘% @1@%&@3{3&%Qﬁc&'@véﬂﬁﬁl@ggﬁttﬁg{&w&&%p}e

an mmurg) enjc freég]ment of Aﬁ I?ckln cell epitope, capable of p
AR § imdne T 8PERESTH A TEIRE Gt Bt &8 Snt3 AR eIV AR
relawtd sma adJikesasts. The pharmaceutical composition can be used as a

vaccine forrARnane-retatadamylaid diseasesueharasiguzadibyselavaliethlasma

epc[@!@ é@%t'@é’xﬁb?mlﬁg%‘i‘:' 'x&%%%@xﬁ@k?&ﬂl‘é%?&‘ A elz{%'lgﬁlrmaic%‘!pg& 0 e, capable of

composijtion Is linked to a carrier moTecueto orm a con !ugate W erein

mdtﬁ@”‘%ﬁ?ri%&?p@%?‘ésﬁdﬂ B Wﬁ%%@‘?@%ﬂ%@e@oﬁ%ﬁ@ Rlftbales s The
phatmes (8 fragenensitinnacpreferred! embodiment fthe\bamidridathe ourdyrd diseases
chamembeang LprateincemylexeNeisseria nzeningitides (OMPC). In a

f“rther emhodup gﬁotehéh%@oh%gﬁ‘&%et%' ﬁat%mc&%?%&i om@o%‘%”l‘q'r;‘s! ;tf%!ecptc\"’a{tpamer

pharmaceutlc accepta e adjuvant napre errea em odlmentt e
mo}f&}ﬂ%&hﬁ%%cawfﬁ?ﬁu R ﬂzﬁﬁ%ﬁf (VAT & it A aRRVAI RRAKT 6PRPrising

ant§adonim bizsad adjpvant (ISCOMMANER GG BIelttdhe ParkvillethAvstealigmbrane

prok@i §¥!H1ﬁ;5]6¥m>$ Ngmgqu;@%%ng’gg@srm@@rovided methods for preventing or
treating a |s S assogQ%ted w% am loid dep?s its of A(3 in the. br%reccl)wath .

I'h er em Fna aceut CoOmpQgItiodn is admi
patient. Such diseases Inclu € Alzheimer's |sease own's syn

PhasaFRtealin BEiFRVETR &Y BYMr oY mErsiuanhTe dmeritie mé‘fﬁ%fﬁ@ aliminum

adjoompnsesiadimi aistesghanAmmunggenicHapmeniaf A lackmg a, TSL Ltd.,

Pa&‘%ﬂl@pAth%t1z°)E|eCted from the group consisting of linear 8 amino acid
peptides (8-mers), a multivalent linear peptides interspersed with at least

one spacerarid'h CHRY 5B ORI JoF it PR ST pEnie Ry e o
irefting preferredsemiodiiniennthiel ihdarasibge it frageient eomprigds guch diseases

indidtixalenhinearspeptidewithsanpriyehvlens 8 leslitR&EG) SRaGE odRsaf senile
detlBR.  The method comprises administering an immunogenic fragment of Af, lacking a T-
cell epitope, selected from the group consisting of linear 8 amino acid peptides (8-mers), a
multivalent linear peptides interspersed with at least one spacer and a multivalent branched
multiple antigenic peptide (MAP). In a preferred embodiment the immunogenic fragment
comprises a multivalent linear peptide with a polyethyiene glycol (PEG) spacer. In a more
preferred embodiment the immunogenic fragment comprises a multivalent branched MAP, AP

(3-10V/(21-28) conjugate, Construct No. 12, Figure 6A, conjugated to OMPC,

o



preferred embodiment the immunogenic fragment comprises a multivalent

branched MAP, AR (3-10)/(21-28) conjugate, ConstructNo. 12, Figure 6A,

conjugated to OMPC. 3 Such methods entail the administration of an

effective dose of an immunogenic fragment of A(3, lacking a T-cell

epitope, to patients in neelcj f such treatment that |Il |n uce n immune

response iR the tBNH b F HROETES 1Y ABIO8 4 aﬁrﬁc VAESS) %é jgunogenic
fragsaqrable’\Gf Bidvating-oplbaiera Joleviedsts in aﬁeﬁtﬁ’émw@wm’@t will induce an
mRMeRdnesin e nyumagenieflagPertio hebadmisisiead dsplinked d@-ating
plafifiNKE %QL?SCL&L? lIoNEL %@E‘E‘%"ﬁ %ﬁ@e&w&‘i‘a{%n‘?W?eo%m%%g&@\%oﬁagnem 1o be

Immunaogenic fragment is administered with an adjuvant. 3
adl%tﬁ@fi%i%@ékﬁ‘b /@é%‘%fﬁ&‘éﬁé‘i é‘h?ﬁ%ﬁﬁ%@éﬁ?ﬁﬁ?l@ﬁ\i@ﬁ‘f?@mm the
imDRAWIN BErigusedinrdpresbnit: syrthetio8-amino acid peptides (8-mers)

(SEQ ID NOS: 2-36) 5 derived from AD (1-42) (SEQ ID NO: 1) from which

peptides were selected to conduct a linear peptide scan to identify the

epitopes of A3. Figure 2 represents the 8-mers selected for conjugation to

KLH (Figure 2A) and OMPC (Figure 2B). Figure 3 represents the

immunogenicity of selected AO conjugates, described in Figure 2, 10 after

the first (PD 1), second (PD2) and third dose (PD3). Figure 4 represents
the cross-reactivity of sera extracted from a guinea pig previously
immunized with an A3 (3-10)-KLH conjugate (SEQ ID NO: 40) on human

AD brain tissue. Figure 4A shows immunoreactivity of the anti-Au

monoclonal antibody 6F3D (which recognizes amino acids 8-17 of AD).

The staining pattern reveals extensive amyloid pathology in this human

brain. Figure 4B 15 demonstrates a lack of immunoreactivity of this same

brain to the pre-immune sera from the immunized guinea pig prior to
immunization. Figure 4C shows the immunoreactivity of the sera from an
immunized guinea pig following immunization Figure 5 shows
representative multivalent linear 8-mer peptides, which were selected
based on the immunogenicity of the separate 8-mers in guinea pig studies

(Example 3). These conjugates 20 were synthesized as described and

conjugated to OMPC (Example 1.J and I.K). Figure 6 shows

representative multivalent branched MAP conjugates, which were
selected based on the immunogenicity of the separate 8-mers in guinea
pig studies (Example 3). Figure 6A shows representative divalent MAPS
and Figure 6B shows representative bromoacetyl-cysteine MAPs. These
conjugates were synthesized as described and conjugated to OMPC

(Example 2). 25 Figure 7 represents the anti-A(340 titer from sera

collected from rhesus monkeys following | (PD1) or 2 (PD2) injections

with an A(3 (1-18) peptide conjugated to OMPC formulated in Merck alum
alone or Merck alum plus IMX (ISCOMATRIX CSL, Ltd., Parkville,

Australia) as an adjuvant.
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Figure 8 represents the increase in plasma AR levels following
administration of a A(3 30 conjugate. Figure 8A shows a greater than
three-fold elevation following administration of a MAP construct
WERMSHIMECA(3 (3-10)7(21-28) (Construct No. 12, Figure 6 AJCHRt8t&dc481
to OMPC versus the monomeric constructs, A(3 (3-10) (SEQ ID NO: 69)
and A(3 (21-28) (SEQ ID NO: 73) (o, Construct No. 12, Figure 6A; e, A(3
(3-10) (SEQ ID NO 69), A, All (21-28) (SEQ ID NO: 73). Figure 8B shows
that plasma All levels are independent of titer levels (o, Construct No. 12,
Figure 6A; e, A(3 (3-10) (SEQ ID 35 NO 69), A, A(3 (21-28) (SEQ ID NO:
BRIEF DESCRIPNCNOBGHE T856vARNIEUS2006/016481 DEFINITIONS The term
"8- me&gﬂ@ﬁé&@eﬁgmm@%mw@ 98 WRIG LA RSRENEISISs22 36)

derived ff I’%g ﬂt~4 Ij (%Eé ’[8'?\18”9 ?1%{1(1) E\%lri:?t “ﬁg i%gg %rtg c%g x;[g:gg @é%nfe%%h de

ers may be com ast one spacer

~ scanto “??Hfﬂﬁ%?@ﬁ?ﬂﬁéﬁ%ptlde or to form a multivalent branched MAP. The

term "R@edhjegeteittiedhsans8aneat br inmngogen fidgient 24 A8 OMPC
(Figure 1@t is chemically or biologically linked to a carrier, such as keyhole limpet

hemocgyanin,or the ou r membrane cg co ex of N ss
93{ 3 i
men[‘l]élg ees 1‘(8 1'(356%3 e 1e téllrf_}n% }chgpoeptl C &glg con I%/ CSCIAtﬁid 11 Flgl}.l'e 2,

after the G (RRY eRibdd Rttt A driaitd? But not 10 I|m|ted to, linear 8-mers,
multivaientelihsarepaptide srositheativigs b Orrer spaesedfidvmutivateng previously
immunizbianehads patiplekantigenigpaptidas (WARS).oh hedeimbaRiapeseieigulo 44

shows 1(@1&'&8{9&’(%@%‘&@ guttg) M(ﬁl@ﬁg/ 91'%1&)8? Ié%ggsmng] 1%56 n?z.!: el%!uOQ GRids 8-17

£ AP). %% E formed both from contiguous . amino acids or noncontl uous amino
OFAP)- S8R sﬁ*ﬁ%&%ﬁ“&%ﬁl‘%’ﬁa{éﬁ’% 616G 6t %a%‘%?é%mé‘ﬁ}ﬁ(%@%%ﬁﬁ‘e@ﬁ%ﬁ'B
demonstpgitigaeiiel Armyecaridy areftiicamy berhifreiopra Brexmo seAtelitom the immunized
guinea piignatukngisoliarits Wereas~epiiepies fnmadby deramfoldiagaren immunized
guinea pm@d',%umg%ﬁgmgﬁﬂment with denaturing solvents. T- ceII epitopes
consis esot!des Whl&%ﬂ%arbevggp?hvﬁ %1; Prém&%“com gxes Wl£h hgsg lected
MHC m6’f1ecules H.c8 |'epitopes for a uman MHC ¢l4sS T molecules, et
based on i dparECFEEHONIE TIRIAE dcHER Bfge%m&‘@ﬂiﬁéé%%é%%éﬁ@falwnmates
were syntigriprise GctoribddaminomcidabsiQieR( (Mhilegpitdpesd fdthuman MHC

class IF{@Q&e@QL@%&B@&@E@@@@@Q@!&%&%?M@&@&@Qm@@e?\ll ¥Bre
Se Q e amin cid residues (Bjor. t al fu
o S B BRI
64 Sho“ﬁfr@é?ﬁ%twﬁﬂw%%mﬁéﬁgﬁ YR InoFT IBSsTHYEe WALy ANieme
MAPs. Revelponiegatis, U858 T8212:1:096)cibnfikadTcoaits: BloeliBVITE Gapaiple

recog izing: peptidasas.smal g, daniicn askisirdengtbmliisih &aiﬁe@lé
followin H Bel WME%&?&E%%AE%P—Q@%%@&QQ/ c-gn el!lte%qg Q)t ?ormngted in

ek mr%afﬁ%%fét"ﬁv T N S ?%i%%%v&f B

adjuvankefers to an 8-mer or an AD fragment that is capable of inducing an
immunEgaspaase dnihadatmat anfiadiosfa:Adls IWRIChIFGSROMSS: of a AR
conjugatlORHARMRCIMIR 2 T:6.U e3RRnseQ iR RS ANIIED AR JNEIEEFL map

'immunological” or mmun or"i unogenic" response refers to the :
construct compns?ng%ﬁa(?) 10}/821 28)( onstruct vo. 12, q—%crure GA)eonjugated to OMPC versus the

monomeric constructs, AR (3-10) (SEQ ID NO: 69) and A (21-28) (SEQ ID NO: 73) (0, Construct No,
12, Figure 6A; s, AB (3-10) (SEQ ID NO 69), &, AB (21-28) (SEQ ID NO: 73). Figure 8B shows that
plasma AP levels are independent of titer levels (o, Construct No. 1?, Figure 6A; o, AP (3-10) (SEQ 1D
NO 69), &, AP (21-28) (SEQ ID NO: 73).
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30 development of a Immoral (antibody mediated) and/or a cellular
(mediated by antigen-specific T cells or their secretion products)
response directed against an antigen in a vertebrate individual. Such a
WEMg6nEESean be an active response induced by administration/ 6$206/616481
immunogen or a passive response induced by administration of an
antibody. The term "multivalent peptide" refers to peptides having more
than one antigenic 35 determinant. 5 WO 2006/121656
PCT/US2006/016481 The term "pharmaceutical composition” means a
DEFINTIghéinical or biological composition suitable for administration to a

mam n’lﬂg m%@eﬁlefeﬁ !é%%@@ﬁrﬁ‘(ﬁnét '@&%5&%9\@9&“@8&%@&{18 to a fragment
enic, d1%memts f AP and AP conjugates

g-m
of AP, Emd3 2! %%luerelnf% lf?gna%?ﬁln‘?s{)élrg BHShally) RSP Ritatiar be combined
with at leggy J%W@BETWEEB@E@EMWF@N@WWW Pignched MAP.

previonisiyegiasaihedjpreciinical siudies &%ﬂﬁﬁrﬁ&ﬁ’@ﬁ@ﬁﬁﬁﬁeﬁﬂ& wnizatian
chermcalfyew&gﬁli@alm%%ﬁ%’é &91'%9'9&%' a?‘ﬂé&%%’ lﬁ%%]e%eop I‘OVI ar Lﬁ%\%}{\em‘omne

ainst the pathological and g nitive “sympto sassomate

protein C?fﬁﬂ%ﬁé?ﬁr@‘*fﬁ%&’fﬁﬁ?@@ﬁé‘i{é ‘the amyloid precursor protein (Bard et
10 at, Neatigre: Mdidhci8i1991 6:0129u2000h<)aR pepeiiat ddatied, 08, 37082, but not

limited tc?—@@&arMﬁfeﬁ@ﬂxﬁitﬁlalchﬁ{h@%,ﬁ%e%%@ﬁa&%@'SBL@MQ:E@&Lﬁﬂ@a}mP FPfiched
mumpk a}ﬂg ﬁAcad t% (ﬁ?‘%ﬁf 850-8855, 2001; Bacskai et al., J. Neurosci., 22:
§’7c§°$f§ ilcoc, et al., J. Neurosci., 23: 3745-3751, 2003)
TheseTBréeiicai RIS S SiisIBeatgea SghseRrodlonTarWherwend. B-
cell epitopgigregiatécform nfiAl 34 2avagioisethR® andciveiBMLDegemMiB R NaRposed

£1t1 | = lD T ature nea on
o o PRSI SO b e g

csposure R 5o 6H 05 ST bbby i Cb A
treatment @ilkyignaéarale, seenislofyeB 4p{®pes 558136 2eOBS fviehafouipdle kb inging

complexdé@atmest WMiledhesesfindisyspap |reorragindnand anSIStBREMIN which are
t? cllnl al studj e&)g]r e tre tment roved unsafe and was terminated
responsit o idicion o CON Lt e Rty Genecul B SETERIRF 2 prdemiatas bus b=
while epithpe¢riatedhpaM8itsc{Os Jogozouks alhibleueatagyn e 46-5842003)1 Eipisses, :
typically g‘(‘ﬁ{ﬁ'ﬁé( @%;%?@M% @9@4@8%8@@&&%&' NP @&%&%@ﬁs‘%ﬁ%ﬁ% ! § ‘%f’/aﬂladden

el ol B O e e eor Lo . 1095,

rogréss in understan

Madden, @@mﬁﬁ&%mwﬁé?ﬁaé Ié%%‘h Fritke TSellerBl dehestiganars hixeagoising
peptides f€paiesk thenpreseiacenat R4 Radk CRSrprsiinaumeninasal ltAIRS ognized

by Tﬂceli%‘c&%}s'ﬂ% Oeygéﬂaatépga& Njcoll, et al., Nature Med., 9: 448-452, 2003;
Ferrer et al., Brain Pathol., 14: 11-20, 2004) suggestive of a T-cell

resporSé @i ct%‘&%‘f‘ﬂ%@néfeﬁaé‘@ffﬂd’é M a5 immegasdr e dhdBdackiog a
T-cell regkilied i theddrrvioutbrcioog fizetheanedditezavoicha: selfsdiveciethdraad an

immune f&%%&ﬁ is-napintaining 80 pRRESAIRNRIR. GRIR0GY:£eSPARRSIB1CE response

diated), the means to produce an agent having this property is not
to the sel ant V%en,
Is difficulty is compounded by a lack of predictive animal models

or othéhplaanmiwarasciaeivh Bradietive Viaidiyoisniticserautivities. (T the
developribis dndwApRlicanisagraiiusetibe dilfening nabaraaivl anddB-6allific T cells or
their secz%gxl)tog %‘éu&s) response directed against an antigen in a vertehrate individual. Such a response
can be an active response induced by administration of an immunogen or a passive response induced by
administration of an antibody.

The term “multivalent peptide” refers to peptides having more than one antigenic

determinant.
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30 design the peptides used for the invention. The vaccine constructs

were designed, by restricting the -linear peptide size to eight amino acids

and, if necessary, removing any potential C-terminal T-cell epitope

WA AkMG2te¥idues. Accordingly, one aspect of the present invBREBIT AR IES1

identification of A(i fragments that are immunogenic, but lack a T-cell

epitope, for use as an AD vaccine. Prior to the present 35 application, it

was eflnln ely kno n WhICh mino_ acid fragmen t eA 3 tide

Woulg?érgtduce \%m mmuﬁ% C%Hﬁ C régrﬁorﬁlg%nﬁwat Woucl%# als6 b& Hefi cnéa SRR
suitable fgr pdRERigHiGp& Tﬁﬁg@’%ﬁﬂéﬁiimﬁfé -t 8eE B ré@i&fé EhaEPrevies
comprisifg dehing srimthegfigldidighaot pfediehdfal exajnples thatmrBheaen would
admmstéggg)g%aﬁ)yy@h?&%{%%gﬁ%}l{{u82006/016481 an immunogenic

response and did not distinguish the usefulness of fragments from

different regions of the AD peptide. See, for example, U.S. Pat. Nos.

DETALB:808s33@ano 6 @ﬁ?ﬁ'ﬁé‘ﬁqﬁ\@pﬁd@}&ional aspect of the invention herein

includg o cau of A3 e evath ?gents con(}prlsm
e cscn TEC stu suggest {raf actiy
|mmuno§§en|c ra ment 0 Bq |n a§I' gﬁ o eltﬁé “d%%l%n %mm“gm

an anti-AffefiAe P 4 ﬁ%%?@%%ﬁ%ﬁﬁﬁ%*é%% Qﬁh"@ﬁ&‘?@lé‘%‘b’%@gﬁlﬁ%a
symptomaDsheiastd, vBichla iermsseenic becuibetbag apraB thaegiyleidpe fasselatedn (Bard e
al., atuﬁ!MﬂDj@ cﬁs@aw&oﬁ@raﬁt@r &%ﬁ MVM®W@m%d@ngJ iQréltcNalure 408:
982-985, WJ%R&%&VSWI'O&& Wag RQJI(#@QW @Zp %@gg%ggbi?(w %Ch mmu?og urosc1

3 wo |d result in elevated plasma A(3 leve S

o s AR RS R R e A e e
S“PPO“%‘P&%E&?@% G His @d“h%%”é%f%“l ABGE N T AAR PR EETHmogen.
Preliminthe-falmcofrantibodies 16 de-dMthatiracgrdingiathe aenphesaksink: 448-452,
2003; Fem@mzo%@ slaasange; pa@dm qdﬁgﬁ&ﬁqzlsyqt%.%@agm%%&h Ihisags:
Co —"I]![lvel .'ll"JOV%?Il Uerqw ecreea}S(?Sﬁn rlaln %9 nggve 2 § IndIVIdual 8f e

B muno rag Aidybeea %’Fe PrAC(ERIG ER fflRRtine
treatmeﬂ%eéfﬁﬁlﬁéféegiﬁwifﬂ&*t aﬁfa"gﬁ?arﬂawwé|goa%éte@révlahéa69&p1§nbﬁn@se$o&im@rﬂrﬁment
proved wgafruitiv alentonanchicdd MR (BB LOMHRAE 28 iGonstrpletiNOnbaprbighinely 6%

of the tref69 p@@éﬂﬁﬁ@%@g&% CN E@rélml@lﬂx QﬁéﬁtiVﬁJﬂ %@f@éjﬁlﬂs RIBSMRr active
lmmunlzﬁilgn gly %esdure Iz\il %8% K:eag %llltss COHSE&%&]{%}?\%@ rg gl % A \}%Js%tssaféj? issues.

D.sea‘éé%%f?we‘wsﬁ%ﬁ%%wﬁ@%ﬂa%? Lia%ﬁféaﬁ@eawarme%ﬁba@rrémnw clinical
trial has Yseaphydacticvarnd ithestipdotiba 20ntre atpoend dfedisease oh@racteniz €ty positive
meningeAGERIRIa AN @t amylaid depositanAmylow JRRAsItHICE F@pﬂi&@z@gp&j@ﬂ Oerrer of
al., Brauﬁg@ragat@q 12ar2i0spbledNass . The AR Qi e RERILE YRGS R, Ao,

fh erent disease but in most cases, the aggregate has a (3-pleated shee
However ﬁ{ ({

P s S MARRH vt Rea e Iﬁﬁééa%gl%ﬁa?g&g?e%l‘bwl response
while magyyiifibiel deposieiine dbodyzhwieone B didbasdiian) tvotirdateogmoleariy agent
having thorgepetty haibe ldiS@ﬁSG"a’istbﬂﬁaﬁﬁtylEsidodﬁj&@ﬁcﬂ%@@@flzpﬂaﬁ%‘%@Gi@ﬂd@amﬁm&dodelg
or other Iﬁgem@eqxl%@%s( Evg'a&emggmm k%ﬁﬁe@ 1RGgesorain of affected

a1

individua erm "am se" also refers to disease

‘ characte e by BREGIB I B nsﬂddt}%%%n%’é?%%?ﬁ% RO &l epitopes to
design th’ﬁ@}%fb’é&ﬁ@déa@ﬁhssww@e iR prasentiiventisreifitedabsimstinties the
linear pepedpainse kgienmino acids and, if necessary, removing any potential C-terminal T-cell

epitope anchor residues. _

Accordingly, one aspect of the present invention was the identification of AB fragments
that are immunogenic, but lack a T-cell epitope, for use as an AD vaccine. Prior to the present
application, it was not definitively known which amino acid fragments of the AP peptide would produce
an immunogenic response that would also be deficient in a T-cell epitope. Those skilled in the art would

appreciate that previous teachings in the field did not predict, for example, that an 8-mer would produce

-6-
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30 form of antibodies to AD. Induction of an immune response can be
active as when an immunogen is administered to induce antibodies or T
cells reactive with AD in an individual or passive, as when an antibod
VLML that itself binds to AD in the individual. The the?gﬂé‘ﬂﬁ?@‘gﬁ’é?ﬁsl
to be used in preventing or treating amyloid diseases, such as AD,

include peptide fragments of A(3, which can be any of the naturally

an lm@ﬁgyﬁr&q%éggg%%xg glﬁB&%stﬁgﬂé ﬁe%%%%ﬁ%a 04 y%gf% lﬂ%@ sggjons of
the A g g i5 eﬁ&ﬁfxa?%gj%)gé?% %é%&?/%fg@é’/é%wl As used

herein /thadthierap @errc Ry &b iy omien hratir focl whasibulidneyfication of AP plasma
elevatinfnpeninogepisifiagnmentdagidedragh-aeliegjopg;capalis opitogecRgifhce an

lmmunelfgegpwi% iﬁgﬁiﬁ!}ﬁﬁoﬂﬁhﬁﬁém&&&‘%@&% SR 10ieM %mE%'mgneg&@%m can be

used as aﬂ O] gan Pte(p %@Eﬂ an§3 mer, a multivalent linear

onjugate T‘lavmg At feast’d Spacer Srtizra RS aR HraLAB A& PP rior
to APP“)?&@SCWJ%’QEE M RRckapE craryi e rriH o dramin rsstisr Bek nethieofokfhveuld
resull ingphasindceutis AlcehmpBsition. isiangan bthensinbadimenty thastharape utie the

Af plasﬁ;g %m’ ﬁ@h@utp lasma.elavalingag ebcaRahigeld Q@LBSHQQ i Ehg@gﬁﬂ %?antlbodles
to AP eve(imr m t %\;%Egpa}'er ?nlﬁp%dl A”laar}gntcrztat el Vat ?Iast{n everli; Bplasma AP

Sina S can com a na ura ocCu
that lea‘iﬁéﬁﬁﬁéeﬁ%ed‘ﬁﬁjéﬁ’t%?ﬁﬁfaﬁﬁel e MAEDF %a@gf&w&n@eadﬁ.wv@wm
fragmentiedé idnsndrd mayeint lndecigymtistioorepematuchliyadpesmmingdeéitcare
elevate RIS FiRFHICNTSA0 %ﬁ@ﬂﬁﬁb@ﬁiﬁﬂﬁ@ﬁ@r@@r@q dorad Qe @ﬁhﬁé{aﬁfﬂ @I@n;l@

e S ERRUIE AT AR D SRR JShened D X pIes e Whle N

n gf f?ﬁ’ erred embodiment the therapeutic %%Ignts comprise %Eﬁg
ose Ol GRIEHP S RTIOBGER HERE ) Erd ) int ﬁébﬁaég%r%( } (SEQ ID NO:

73). compounds that do not necessarily have a significant amino acid

sequence similarity with AD, but that nevertheless can serve as mimetics
Amﬂm@b@ga@pg induce a S|m|Ia(; m;l]mune response. For exaérr;ple pe%tlldesf and

proteing, formin ed s eets can ened for sylitability for

the inv QR A& o A AP QTS R rpei
“eame%‘&%éﬁﬁﬁfd%hé‘éﬁ‘%@@c‘?ééﬁé@w]gﬂ ithBMPTo fthesitiverayaihdepsitSyetprise a
peptide idgniihied therapelfd: agsnt S tame: ifkiedreptiverahientic#iy-enlintagicatlis most
cases, 19 %g&%ﬁf@fa&%@ﬁlhﬁ@é@ s&%%&ﬁ&&% A1 IMRURACEM SUEh @g%ﬂ@ﬁ&&@&é ude

charactenz %’E%?]'qul{‘ (? ié%)(sh 1(1)1(: ulc{n RFZBJCE‘Helgp S%QSIQ ( "'th'mg? rom E?yutlfl?r:set In both

es ova umin, tetanus toxoid protein, or & toxo
dlseasespé%aa@ﬂié AT éé"?ﬂb‘iﬁﬁ@ﬁé‘i £ BHIGR: Wheh apgrEmlass in the
brain ofgifetrarinditedh sbxin e tivative “ima plaferred’ eimboitimentiehthehinventied by
elevated B2 BAP@Hgsthe outer membrane protein complex of Neisseria
meningitides (OMPC). The invention herein also contemplates the use of
such therapeutic agents in a pharmaceutical composition comprising an

Therapegiic 83 immunogenic fragment of A(i, which may be linked 25 to a

carrier, fertsecatipripistefech eptichaipswithnaensdiuvant Suitatilecadjuvants the
form ofinglusiReatumnunisalts @limhndipidsrehcas @ Rev-aeylated ; 1mmun0gen is

adrmms'f@x%@%)ﬁ9§m%cuﬁég&Wﬁfs)r%f?\r@%@t%m ﬂ%‘%ﬁd?ﬁﬁﬁ}!ﬁ&t% swe when an
ref rred ‘Eﬁ%b(g‘ me}é the adJ ant is.an aluminum adjuvan (S Merck alum

d““b"dgb“ﬁ\fﬁﬁ%s R R s E %‘Sedai‘u%ﬁft (ISCOMATRIX(r), CSL Ltd,

Parkvnl‘éheAhigm&WﬁC agent to be used in preventing or treating amyloid diseases, such as AD,
include peptide fragments of AB, which can be any of the naturally occurring forms (i.e. AB39, AP40,
AP42, AP42, or AB43). These sequences are known in the art, see, for example, Hardy et al., TINS 20
155-158, 1997.
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30 Treatment Regimes Effective doses of the compositions of the

invention herein for the prophylactic or therapeutic treatment of AD and

other amyloid diseases will vary depending upon many factors including,
WBPHEBIffted to, means of administration, target site, phys®idgitaturatass:

of the patient, other medications administered and whether treatment is a

therapeutic, i.e. after on-set of disease symptoms, or 35 prophylactic ie.

to preva&%ﬁa%&mﬁe%gf%%eé&wRt%%s h B CIREIE ST bogargsggggﬁc

fea tpf"ltlent is_human and the therapéutic a ent IS tO dministere

gmeng ek ig s . Ef%@"ﬁ?ﬁs?ﬁ'ﬂ%’élﬁ@?ﬂﬁé’éﬁ%}fﬁ%%ﬁ“ﬁ’H‘étﬁ?ﬁ@@h?fd’iﬂ“bo‘ims to
Ap. The. HiLEREgRiA Gramerapiettiezageit tis huremplofedtwillrals depdinckoAp conjugate
having atithetloes PRCadjsbeant issiaibalad mmthﬁkﬁﬁ}ﬂg&m|t@ﬁglﬂl&5peutlc agent can

be adm1r§§&9§mlﬂu}fuﬂﬂt9f Q'&%‘x&@%&ﬁ% B&osﬁf@ﬁ’kﬁ{%q égoqugr %m%gc%%l%xg B therapeatic

agent is & (#}% E}nt T e amount of an |£nmuno enort erapeutlc agent to

B i RIStere o Wi RS b P 8 & Ot e Ay PR ensso ot foup il antibodies
to A andbatdpvtietrlasRARpiric e wnidivjdvek iffebtivnntr earcomaidereddorally occurring
peptide frugmamn erseayTihdséeskitedrinthamatwiond thEamonhemide dore) Hl'ﬂt@ay include

synthetm‘?é}mm}ﬁﬁy 8«%&%@ 'M%H&Qﬁ”ﬁ:%@&ﬂﬁ@ gﬁ?ﬁ%@segxbgé‘% ree:ne for

ration reg@en Wolfld consqst 0 a prlmari/r immunization followed

rophylagn oos?éﬁl TReetions At K MERTAISTRE! M S BERAZhe primary
.mmuﬁ’%‘a’ﬁdﬁ LG boBErero fn HRiprsationzre dpremess bratide énhent of

AR, suchbgogteninjdetionddepdhenumizberebhpostas inandunizaitensawill epend
significa@nitifoaiiinedy.tite rﬁrﬁﬁ@t‘}l#\rﬂ&'@ﬂ %ﬁﬁﬁg%&%fé%ﬁ@u%\%l Lrﬁ:‘ﬁ&ms of AB
e ica e.anti respanses

and mdu%\iﬁé&k ?)139;}] oy ;/{ tl%ernsS Breq(ﬂflr{iﬁe%“;/’()) ‘Blevent AD %é){% opment grpg:t%r% fgpets can
be scrcen sl R KO R RS ALY el Kbmcion aer
compourjggan tatceseirnjéftionysatlity Ruthd igvmmdntisrdmother regimen will consist

of initighinjewtigAsdahd 3862 Mantbam dSikIRIINeF JRGHPaN, &Q@&B%ﬁmny o2
cartier td @4@@3&@%{%?@39%%%GD&{@§V§5&S&&H&9M§H% yeaiyyglependin n?e, hiimpet
hemowdmn %%tlters a ﬁg ggkratlons An administration regimen can also be on

Hee

BRI R ARTHEE By RS WoSTESHR &P PG e Yo sapiddsom
other Patfﬁ’&ﬁé%@ﬁﬁ’ rvehtfidiieives ADdjackiere pitdpede20oinordentted toxin
derivativelele apianedieniGdminontidifragnoems (:3ieer sy aftheA(Bpeplisien compie:x

of NeissoMB8esHfficientdnmprgduce an |mmunogen|c response, Applicants
systerri%tlcal%sc ned tpe entire | g of AQ42 1{3 small (8 amino
ate

s0 conte (%I?ngﬂ’rca"ﬂ%f Y i ng

acids) ovenapping Synthetic pepides e?ﬁ]/seedoifr%“
pharmacoutisal cQmnasitca ¢SRRYSEE RIS %ﬁé\%ﬁ?gﬁlﬁ&aﬁé@w@@ IBDhiNIDSy be linked
to a carriPr3F he vyt aricieopieridlp piig wiglitvamirtaadd pdplidesinspanmng:he salts
(alum), AhkueslRAgts (ﬁeé@-ﬁ%dﬂ?f %W}@%%q Fﬂﬁ'ﬁ%\%ﬂ)} Qra"&ﬁoﬁﬁ\& %?sed ad uvant In
o ve solubility, seve ides were m difie
= L i
saponin %ﬁe Harss e (PEEIYS) Viﬂf’*l\f(ﬂ%“a% 51 and 61) residues

or the use of a polyethelyene glycol (PEG) (SEQ ID NOS: 55 and 63)
Treatme@Fag@heEOr this reason, peptides spanning the sequences of AP

corresggg(gfi dos g’il %Jeecsmgml i]t%)ns EHh(ell%vzeo I%)Ilvl raererlg dehlrlangl[{r)] f;(c) 8
forms, the first with a 6-amirohexanoic acid spacer plu Al
therapeuté(i %ﬁfwt of AD and other amylmd diseases will vary dependmg NpOR many factors
including, but not limited to, means of admipistration, target site, physiological state of the patient, other
medications administered and whether treatment is a therapeutic, i.e. after on-set of disease symptoms, or
prophylactic, i.e. to prevent the on-set of disease symptoms. In a preferred embodiment the patient is

humzn and the therapeutic agent is to be administered by injection.
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30 chemical cross-linking at N-terminus and the other form with Aha and

the functional group at C- terminus. As a control, Applicants included a

lon eréoe tide, A(3 (1-18). As used herein, the immunogenic f_ﬁ%ments

VR4V B8 Mer peptides (eight amino acid residues) derived FoHPfzat6/016481
naturally occurring, i.e. wild type, or synthetic A(3 (SEQ ID NO: 1) or any

“mutation or variation thereof. Such mutation or variant can be produced by

synthetig onIeee mbmmg%urefea@ﬁgmw%é&@a%%%,%&%&%m&ﬁ U008 o
e

le of such ant is the EV substrate
et 1 DR N U ERM CATE LR YRS s ine
employ?@@‘ Byacpetice a(*E‘éi’r\‘é‘é‘pondlng to AP (1-42) in which positions | and 2
of wild Typerdrhalenbeemnaried: BViZ0Aei2bERGImInistered will vary, but

amoumPerBﬁ»ésf%Q%iégiﬁﬂ@& pagte@myga@ﬁ}teagsﬁ% &@&ﬂ@ﬁd@%} b% s
-
comprisine ARG R B e SRR RSFFR species W|th a sequence identical to the
humanTAbrdeipinten theidé peplites (Figlise2a)yweneogritigatietdted by
booster Kok SafQEMMARVAR TROjNEAI sélﬁﬂwk‘éﬁftﬁg ﬂﬂzﬁéﬂﬁ%ﬁ&%a@ﬁ WEE B 13SsRr

immuni SIS MRHARGER AR thBRE ARG E MO MAR IRGHIET, LS
i bed I Ex

A4 (? YSIS. GUIn a pIigs were immunize SCri aor(ﬁs Te I:ijTgnlzrﬁqons

W COREBhR dﬁ?éatﬁ?ﬁff%ﬁﬁ%ﬁ8?%6‘?6%‘?BI%H&‘&’%P%JBW Hicigesl H’g“@#so dﬂPﬁﬂﬂkd on the
ﬁmcuoqggm'pf:\t]y gty raspansEapkvithe, IAwbtic ayitedp tders toquistingpistent AD
developimmunegeati¢ dranpadn M RogeNieiAd342 dRAeNeRISed WNERIGS WEK Snitial
set of m!j@tmﬂ@ hchdZttM@% &Qrﬂﬁ@ eér@%ﬁ&%é’%fﬁ%ﬁf%&@& Jm?%\{‘g‘?@c}%&f%‘?r (? E mounths.

Immunization p&@gwere collected and tested

For either re%un&y £ oosier m ecn e e%\f Syery, tsé)i; éngPéhé HBW}H I‘i‘f’él‘:ﬁ‘%”? on the

ters against A

: aﬂtlboﬁ&gtgég)gd&gjg@qnﬁaﬁq)ldgggf%‘@é Qm&aﬁ&(p@ﬂsplﬁ@ises FgEpBYasis as determined

by the mespeotivé iyrfroltonipeptbeifirst injgetion (PD1) some peptide regions
elicited appreciable antibody titers as did the 18-mer control. In particular,
IdentifidAbheonyadeseaprspanding to AD amino acids 1-8, 2-9, 15 3-10, 17-24,
21-28, and 33-40 all produced titers in excess of 1:800. After the second
injectioft PPEZY, deteBRitfevAPIChriBated Elsediahiooey tieftiméxoasse were
sufficiegfid 11Q00: Analysiscgtiiostsfose, 2 fRDI3)fuythaniconfirmpacthdbacamaifength of
AB42 wiegions @fAD GIEINQre TIPHBeJe NG Rlative @ﬂt@iﬁﬂﬁéfﬁwﬁmum z AB

tlte reat tha ed re ions
st SRR R g“amm%ég%f& %%E@N%e? 1 LS e i
aning g veplr, SEMRG D 59 G 96 A O RSB VETOR e ) S here

antigen O Teigrhipyoirn mhﬁpdgﬁmcvemnoiﬂ@@@ytm@ﬂ wainguedidiahsy 1h8 ad&+i2R, o 1438, lysine
(KKK) 83:30ran0295363 Haissdata, @JQQ@I&W@)%@ﬁ@r&Mﬁﬁﬁé%i%qo 51

and 6 I)A%:Q Cﬁlgg (ZPQQ Msmﬂu&qge%pe%e\ﬁ\éhlcgzgtgﬁédf %g@%& S S%ZRdZ f%% opacer :i%r this

2) are non- |mmunog he résu

reson, R HAIL L AIETTHRAR) CORfTEEEaTR e iR b HPet iRy wore made
in multiplg S1QpEptHe spbcificarmitodyrréspohgdiahe-ati fphgr éntsiofiA Bravefer
chemica2 tdadYiRME L TOgeniGu2hinaunareastivitn oirAReRIded Gddah ﬁﬁﬂkyﬂeﬁe S
terminull) ggq%ﬁgocﬁemsﬁ@mt?nmcﬁﬁaezbmgz}%@sﬁsrﬁ@&ﬂ%?ted from the guinea

pigs oIIowmg
As used herein, the immunogenic fragments may be 8-mer peptides (eight amino acid

residues) derived from the naturally occurring, i.e. wild type, or synthetic AR (SEQ ID NO:1) or any
mutation or variation thereof. Such mutation or variant can be produced by synthetic or recombinant
means known to those of ordinary skill in the art. One example of such a variant is the BV substrate
(EVEFRHDSGYEVHHQKLVFFAEDVGSNKGATIGLMVGGVVIA) (SEQ ID NO: 66) a peptide
corresponding to Af (i-42) in which positions I and 2 of wild type Af have been varied. |

-0.
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immunization with the Ap peptide-KLFI conjugates is relevant to human

AD, a study was performed to evaluate the immunoreactivity of polyclonal

sera from a guinea pig immunized with an AD (3-10)-KLH 30 (SEQ ID NO:
WOpeehiugate. The serum sample collected four weeks followiryEkhE06/616481

second injection of AD (3-10)-KLH (SEQ ID NO: 40) conjugate from a

guinea pig was tested for reactivity with human AD brain tissues by

immunohistochemistry (Example 4). As depicted in Figure 4 the

AP conjiedish B §EHTR YSH5 B BI8Mced by the AD (3-10)-KLH (SEQ ID NO: 40)
conjugte & BRI SR AR RIRAL WIS A SIeT AYR IS e

imunoh%glano@%bggin ) tisguet. Eii ure, 4A demonstrates inynunoreactivity of,
& mbhocional ant-AD antoay BE3D- (VECIBPEAEY A0 &) Botprcies with
a sequenggiidpptial deiienEide KOreRsSo eI eriderEiesbblat tocbel tgpiekio KLH to
form an g chuimar AD. Eigdrie dBrdephorSisatesn lack ahimmunoregetiviy afsomia
(SEQ 1D By PrRs ONMBIZEdHEUIRAG;s10 WO 2006/121656 PCT/US2006/016481

D P T e monogens

uinea pig

gull Ing two Injection
* formulaign i USSR R AR Fatelin o) In ordr o

distinguiFh B ERIG (i FS taeH s RIS A Ie itelr i arsighifictnee airibody iresponsbtiree

times at QiR GIEk agans. humanAR fau @Qcmutxlﬂiﬁxﬂﬁt;@ﬁ'%ﬁmz E@ﬁﬁé@%&&%&@&%&m

tested bﬁ@é@%tﬁy@gn’{ﬁ%&gﬂ%ﬁ%%%:fmﬂﬁaq) tiﬁh‘? ?ﬂ%é%@lag EEH@H @199%’1]@@35 post-

imgarted by particular fragments _of (9$3 to further demonstrate that this
dose T LRIy preldise iR A Rorharet EORiSterciitha therapeutic

applicatidnvGe terditid nist OMPL D onjugetesiandiontidlted nigenigble antibody
titers as GENjugERaS-QBdRe. HapisefdaMMegRRiciy 1 BUNeRRIFS AeRIaHVES 1-8, 2.9,
3-10, 17196 atiomof thespentide IR fragment M@g@&P%éb%f‘%ﬁépm@s@(%qd‘iﬂﬁé%s&?gpm, 15

e solu of t 3.1r ents and the feasibjlity of using O as

: bility. e £ agm
o o A R AL VG20 So ek, oo 8 YGr R e

confirmeif G resinesef pepiaE raghiemeseairedpbridastine féllewhg grmino
demonstggid regions:ei Al L802- T h8sd OycTeded dgioddlca2t<phaing 3348 Qmlieacids 1-8, 3-
10, 7-14!nwfﬁgi@agﬁ§9th?%w@'ni@pi%% iﬂ@l&ix&deﬁﬁfRﬁﬂﬁ&g{ég&ga;,egvé%gms were
: . as 1tnose. N Elgures ulgvale r .
vent e SN R b ety MRS g
suggestsglrenpda BaRansid rwierei MMt iR i TRe R Bate MO Pt T oRpies - 512,
25-32, 3{F3gurd 35102 reepreparadnosimir 4 REG: [ITkeh. Theseskilbd irthesartaviiht while
the AR cappEaciaieibaiatREE:lickRg 20N Pparepin cpaveniianaliamipenssidos an

fraguealEAS AL ANAISR REUsEA:erein, offers the advantage of lower
immunogenicity an greater peptide solubility. In a preferred embodiment

_ of the inventjon, the 20 immunogenic fragment is a multivalent MAP
munoﬁ%ﬁﬁfﬁ]‘gt‘é?%P@\%%égﬁ: 03{1‘1%&%5 understood by those skilled in the art
that sughhaGaBIMGAtIRRMR RRE AdihFato Llnentide io6AMe rgﬁﬁ%}ﬁ@s Following
t}flched in a.s;gtlencﬂonglgnner eacla OMPC

. . plurality, of peptides, i v ,
lmmum%%ifégu R _Ip&fl Ui ﬁsi%r appréciated by those Skiffed in‘the drt &t fffgmed to
evaluate {he ipPHRARASIRY HE @k EloRa Gt SIama RivP RigieRrRiFdedH @iy (3-10)-KLH
(SEQ ITrofn ditionjstalsilifhdsemunegeidcitiand ther divdesitilofithalpolyeiahfection of
AP (3-108 0N ESHE T MNUDPESHIGHKL M BECORL Gl MBE SN S ctivity with human AD

brain tissues by immunchistochemistry (Example 4).

As dépicted in Figure 4 the immunogenic regponse produced by the Af (3-10)-KLH
(SEQ ID NO: 40) conjugate produced an antibody response that was directed against human AD brain
tissue. Figure 4A demonstraies immunoreactivity of the monoclonal anti-Ap antibody 6F3D (Vector
Laboratories). As shown, this brain has extensive AR deposits in a manner expected to be typical for

human AD. Figure 4B demonstrates a lack of immunoreactivity of sera from a pre-immunized guinea
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In an effort to evaluate the immunogenicity of an A(3 peptide - OMPC
conjugate and to further evaluate the benefit of an adjuvant with this
vaccine construct, Applicants initiated a study in rhesus monkeys.
WRHWE(I2HT6nkeys were vaccinated with an A(3 (1-18)-OMPEESHzHH816481
(dose based on 30 the AD peptide content), which was formulated either
in Merck alum adjuvant (MAA) or MAA and ISCOMATRIX(r) (CSL, Ltd.,
vie. Fighet g, QUSiRIah ARGl spmpIR MerR callected a@gy;ggnft%gegme

y titers a alnst nterm ana ysis of this ongofg st

injection LAt o GO ) (OB e lsRegs A Bgeas
the immygesipmcfarhhfEldscutisiopianficetectibiéy titepspwhilectho sgainst human AB

found intOREAVINGs3E) gMACERBIN&ERLARY @J@&ﬁdh’@%%é&e@gﬁﬁﬁfﬂ H%@ﬁg’ 'dﬁ‘Hf:renual
Hmnunoépiga Q&@& B?E)W@Qaﬁhﬁag‘h%ﬁt? i E?olfs gg) RIX%)t) P atlon S%’fs

directed ope: ed significant antibody titers. tpost 0se 2
© fﬁ IRBB SoRjl %féltlﬁlgllﬁﬁk‘%?@ﬁ'étlﬁfé’aﬂf%ﬂ’%lmllar titer Ievels Whereas the
cohorts receiving the alum plus ISCOMATRIX(c) developed 10-fold
Ge“era“i’f?d’rﬁwrﬁ6%%ﬁi‘§r§lf’éf§(ﬁ\?@%6‘m@@m‘?ﬁnaléﬁe€cohorts -11 WO
2006/ l 006/0 6481 The res Its fIhI stud nflrmed
ata ur‘f?‘ier &'emons feae th tJtsi?l 3&}“6?‘ JE‘W‘QEEBWH%%&HS‘M“Y of
using OW%QGWWﬁréﬁnﬂyP@mm@tbysa@a@mﬁﬁgw 2] vaD VR ko fisigation.

These pelSGOMAEREX (epdXAMR S wimX AMRLd:d riieRasalignof Al33.10, 7.14, 17-

24, 21.2800kQates 10 This example describes the preparation of AJ3 peptide
fragm%ﬂgsmsvubgg E:eyt ]%ed for AP cor%?gates to induce an immune
response in the form- of Sntbodiss Po‘?&’f)‘“lﬂv BER6 B RS Birharghose

shown inFaiaeS Pee 13- NM@“‘@F—%W@@W@%@’W@ eptideydintEimded §drand 68)
were genguiidigationgte inake imiclesdefiafizheaamian PIRtR e e R bayatbesizad

(Figure M&@WM%@%W@%@? @f&@%ﬁfﬁmq}@g Q%ﬁa%&%fm@‘&%t a PF G linker,

compared S AMNANEXANIG ACI) WA | cpr rated between th e§rlmary pept
P sequence and the car on(@[reS n}ﬁn% Sy eihe e KRy gt 5f‘8lzédr¥fé‘r‘ﬁglso?“°wef

tmnunogerioiniond eretin esRtite st ole amTefepre rrbelinee ebhigatriv, the
immunogagidl fiiegnadiy.is solwbilziey }sRivesueprbssdiet by ERmIdK KnosrR &G yerese

skilled mjﬂﬂ@duﬁﬂdlﬂhmﬁ}gu@fﬁﬂﬁﬂﬁoi{hﬂeg%@Qﬁéeﬂéﬁé%—b rier. Rather a plurahty of

peptides L Gl 1%91 ?;%&%e@%%@éz %b%%l\/lp%gl)% < y] unée%];%; 1%11: ?Pé)}:? ylcateld by

those skil n&Iﬁmoc 2:20 amlnoet%]g 2-car
VRN EHBEEEREI5 i‘@aﬁﬁw&?fz@mﬁ@%w}wmm
formulatigti ke, ARIIECRIBFIX radihee ARy piided wierel prapased by
solid-phase synthesis on an automated peptide synthesizer using Fmoc
ImmunogehwimisirPRsiocolszas supplied by the manufacturer (Applied
Biosystems, Foster Clt% CA). Following assembly the resin bound peptide

was 25 BBBYSILIGEY AL tIe SURITRETRTHR Feai sy ide c SOMBH sriumeend to
further epifjie tbabenréibefidn 21596, 2dtbthanadithiclpismtrispplopyisitanesandtady in

rhesus mehbe H2Q@s s allomingva ivadiaiadieatment the IeaeanWas,; I:'étﬁt’i?ﬁiose based on
the B pRRCEBMEAC AR 2 feshiRe RTINS S AR SR o
ISCOMAWI%&L@ (\%%S Itée Parkville, Australia). Blood samples were collected and used to determine
the antibody titers against AB4q. Interim analysis of this ongoing study demonstrated that at post-dose 1 -
(PD1) the monkeys receiving 5 ug vaccine in alum failed to develop any detectable titers, while those
receiving 30 pg vaccine in alum developed low AB4g specific titers. All monkeys that received the alum
plus ISCOMATRIX® formulation developed significant antibody titers. At post-dose 2 (PD2) both |
doses of the AB conjugate in alom alone produced similar titer levels, whereas the cohorts receiving the
alum plus ISCOMATRIX® developed 10-fold higher antibody titers relative to the alum alone cohorts.
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dissolved in 50% acetic acid/H20 and freeze-dried. Purification of the
semi-pure product was achieved by RPHPLC using a 0.1%
TFA/H20/acetonitrile gradient on a C-18 support. Fractions were
WA by analytical HPLC. Pure fractions (>98%) Wergcg&%@]%{mfwl
freeze-dried. Identity was confirmed by amino acid analysis and mass
spectral analysis. B. Preparation of AJ3 peptide-KLH conjugates (SEQ ID
The I’E’.SUM thézf@(%ﬁ &%@é&'ﬁgﬁw&m grﬁs(%%&lrﬂg%t&sm EQ %(S%\-F})}uman

) peptides (8-mers), 2 mg, containing a C erminal cySteine was,
pimate A T Yoo EB U AT L EbATIGAGR BERGr (33 Hikicsny
enhanced Gy FAPPHBBRIA RS DR IVRERT B UPYIMIREEP. 0.02% sodium azide, pH

7.2 (Pierce Biotechnology, Rockford, IL). A 2 mg sample of commercial

maleimide-activated KLH (Pierce Biotechnology, Rockford, IL) was 12

WO 20061121656 PCT/US2006{0:6#48#sadded to the peptide and

allowed to react at 25 C for four hours. The conjugate was separated from

unreacted peptide and reagents by exhaustive dialysis versus PBS buffer

using 100,000 Da dialysis tub#ig#Mi&-Erhount of peptide incorporated
Preparatict@ el conmjugate was estimated by amino acid analysis following a 70

hour acid hydrolysis. Peptide concentrations were determined to be

betwedrt® P23ple SIS Rigapatiay piERsrifp fensrowtetyhatadently used for
the AP cpeiptides (SEQBINOBnGP:FRsEiguhe 2B) Bfamibatetybatgd peptides

were prepared by standard t-Boc solid-phase synthesis, using a double
A. Prepo@uphing Apqtacekoeihe-inaduninonf aminoracids an the Applied

Biosystems model 430A 10 automated synthesizer. Starting with _

p-methy/IBERBHFA i teriiA doresi werticn ip sxletavdsidal wiveibcamier proteins were
synthesiBdoviys (Frrbe) r@lduwastintrobuced:fottowethbypther suhsequanbiixingc acid)
was incoRSigadM 1R/ SAAHENGR:A DpWRS IRAGUERTIAS B 1RRACSHIQ. LTINS, structural
e}emetn.t i%%%e%%%?gt%% (a?:%e%#&?%}él E:%Sg[:?gé%erg)e(r:a%%xg gu%'ﬂg ;%le Ecéa?ilcgn.l nA%%ytieo(r)iléjl?y,
Soiubihz@g(f\ﬁrgsglagg 2§WH¥/E‘%‘ _Ifﬁla @?@&yﬁ?@a‘ﬁﬁﬂ%ﬂﬁw the C-terminus in sequences
14,15,1%3@1@@@@@@@;@%,2’7,2&2& The PE( onit was introduced as, O-(N-Fmoc-2-
aminoetiBPONHENRGHAN GHZGHRQIRCHAFIHANHEREI20GH G PR, The
CHECEIQWZ%%@@.'nUS_ was capped by the coupling of ac_etlc acid. After

assempbly of tI}1e prl_r11a‘|ir£/ﬁ$8ea uence the Fmoc protecting group on the

epsilor S0 gFb0B’s TR AR ERTESR A6 Bl ysolid-phase
synthesiyraiptmaiieriied pipalidimeiSatseguermyche Nstarninoglo spswatiathethe
manufacwitty BypplieaBetigsaniydside Tiumethyleognchlosidans the selyestdiobdRide was
deprotecBNUIESIRERMOLEGHOR AR qsﬁﬁgloé&k&fiﬂ%@%l%i9%1&%‘%@8%%% é@% MSYPRIrt

.were achieved by treatment with liquid hydrofluoric acid and 10% anisole
ethaned S BB el S HHEA B BEp AT g vas
filtered, poperaEtsige e 18 lieaCEdmHS LS &Y. 406 T i ackdomidiles was filtered,
dissolvediadiht:deleniity/Hiel nomogendiy. dfdhscpeptidas vere noafiesacel ks achieved
by ReE@Nalvdcah kG AN DRSS RRERIAhABAINRIS D e SYRINE SIS Rlions were evaluated
b analy%gg{%&qf@t%aitg agtq{)%lse[{/%g%% P’el(;eon% It‘éicatnl\l e 8, F igure 6/ 25 The firmed

Y A syhthesis of bromoacetyla & BrRnRPRE S it dfepiptigagontiomed by
amino aqigh AP yisaud M Ry EaEEEbed in Example 1.C. Following coupling of

the carboxyterminal Fmoc-Lys(ivDde)- OH [ivDde = 1, (4,4-Dimethyl-2,

B. Prep@adioxof &\ftiohtdey/RdéhenBaret TR INOSM BHA; @sineths)a-amino

" Fmoc protecting group was remaoved using piperidine and the synthesis
contind &4 Ri H%tmzt 8ﬂ@ﬁgates, the A peptides (8-mers), 2 mg, containing a C-

terminal cysteine was saspended in 1 ml of commercial maleimide conjugation buffer (83 mM sodinm
phosphate, 0.1 M EDTA, 0.9 M Na(l, 0.02% sodium azide, pH 7.2 (Pierce Biotechnology, Rockford,

IL}. A 2 mg sample of commercial maleimide-activated KLY (Pierce Biotechnology, Rockford, TL) was

-12 -
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of t-Boc-Lys(Fmoc)-OH. After deprotection of the t-Boc group the

sequence was extended with the 30 following t-Boc protected amino

acids: Aha, Y, G, S, D, H, R, F, E and the amino terminous capped by
WEbIBAifd &%tic acid on the ABI synthesizer. The side chain BSkeSpifiee 6481

protecting group was removed with piperidine and the N™ arm of lysine

extended on the ABI synthesizer with the introduction of the following

added tRIQIECed amino acids: Aha Y G, S..D and the amino '
e S o b it SPBE psgpoved rom

unreacted RS AG TGSV EE BY TR it s TR R basitrertingE00,000 Da dialysis
tubing. FhrentopioefrantideiforBominlites hrovidingttheas ablekeidNaatatne igretysis
followin@n thesarhexyyieoninalplysne whishwas weherelabuate g With cen 0.24 and
0.03 mg};lgpmoacetic anhydride as described in Example | .C. Cleavage -13 WO
2006/121656 PCT[US2006i016481 of the peptide from the resin, its

subsequent purification and ch terization are as described in Example
c. s R R B R i 12 ana 10
FIgure%w&%ﬁﬁﬁug%gﬁ?%éﬂhéa@ﬂﬁ%ﬁgﬁﬁg Qﬁﬂ@%‘ﬁ@(@ﬁ%%ﬁgf%ﬁg using a
ouble col for 'exnt?'lsogs%lg%su'g'nl it ?QSI’UC 9:
R SR Gt e e R
automated syper SEERRB MU O inthe AR ARG et e fegninal amino acid t
Boc-Lys| (5iriob) watiatydugd $ilowhé 1R 1 sEbfotiowe dniyccaihlingheithuaceticiha was
introducadid A kpeed G amitmbseegRiotecting Broup@ilysipeivas samoyed 806 heecous
ohubitisPYRIDBSIS cRARHRLEH Miththedntiadicsion of the foloning 1-Bag protecte
; hlbtlhtgmin atiigas: A gl}lj Mig/I %E\d N‘g&é@%ﬁvﬁ\%ﬁcﬂ% &gg Iinq)(il/v?tﬁ aceeﬁcyl)
exa_e %%?8%%“?1% esin boun . e[gﬁ e Was't B%&E‘é“ﬁ&ﬁ}%&éﬂﬁ ctEFARRmEs
termnoih WESeRRSib by Crengpteling sfeserie rados nisekeratd v Eiapniplert s@juantehe Fmoc
protectinptuecoft-epegol aprthigasesof the wasysethns: B ESRQRISHBWING lbiment
with pip@%ﬂ@ggb&u%ﬁlm Mﬁ‘%\?’w %@Mﬁ%&?&%&%@aﬂl f—i :!r;(i)n I:Iﬁéthylene

hlorid anci 14,}Fi ure 6A Divalent M , Construct Nos. 10, 13 an , Figure
chlorite g L RN e ORBREPERAITIIG P ‘P PG T Vs sopor

Wwerep
were achipiestivlckerts o syih Baddhpdmilvathyond NOgGigiyicoly ko aminogthyThe3@ptides
were pulibditpytenegiyat(CBo e MNiss)fE2 CHR QG AdO)bng a 0.1% TFA/acetonitrile

adient CldGf 2NHAN ; = .e o gn mass
grad t(ipnu{tivgllent I\/%Agg%%?ﬁ&é%?\lggdhlgw F%ggég%%ﬁgégg%ﬁg%g%%gmgte

sy?]f/ﬁlessizer Fmoc-Lys (t-Boc)-Ol-1 was coupled to MBHA resin. Following
removal of the t-Boc protecting group on the N amino group of lysine the
D. Sym@%*&u@r%%‘%%‘é‘@(@mM/lgt?%ﬁ%@?%aﬁbtﬁnﬁl&‘ﬁﬂw@following t-Boc
protectegl YRIRQ;AGIdRoANR Ry BreDerkh ,E%m@@an@g”e%%%%ﬁ?&e%%w o

similar tg eal eacrll e pn xz?‘mF e ?%pgoigﬁingc%@é{? O e eahoaa e e '¥é’ i

* “Mmanual treatmerit with pipendiie. Fhe &R GRKt el it aglivide)-
OH v ABr<yRimedivk?) Siite dehoalidtreir bbrfdcbay8 (o BEEObtin the c-amino
Fmoc priotioive driypthes fellowin g3 oo piotecied tkminohagidsinAhadHs iy inEede tfon
of +-B oc@ys%FrQJ@D@}Qoﬂﬁgpgaﬁ%ﬁz@ﬁ&@cﬁ_cdg'tm@ éY%QhE@%ﬁem% MDA RIRIETHNG.
foﬂowingrtglji'l cwx%fegio . %‘i‘daSA@Ee Oﬁ:& ]glelicigb{g and fhe synthesis db

" continde Xih T ST of Finbe. vE(BoEE BETSREWEYIpTsarped by
coupling 18¢fie pristar b Affine hesas: Avg sde s, lping Ao pratenid caetie wioickmoved
with pipeddiplingd tHdie® NanlMacnprotectinigoo thiysitiesyias fem avadhanshiaction of the
followinYNLRIS SentnuRd WITh e RredyCchoR IMAGhe amino terminous capped by

coupling acetic acid. Removal of the ivDde protecting group was by treatment with 5% hydrazine in

spectral

dimethyiformamide for 5 minutes providing the unblocked Na'amino group on the carboxy terminal

lysine which was further elaborated with bromoacetic anhydride as described in Example 1.C. Cleavage
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Lys(t-Boc)-OH followed by the following t-Boc protected amino acids: Aha,
V,V, G, G,V,M,L, Gand acetic acid coupling. Following removal of the
Na Fmoc protecting group of lysine the resin bound 35 peptide was
r@&g?éﬂz\}(/%’? bromoacetic anhydride as in Example I.C. Isolafibi/ERtf06/016481
characterization of the final product was as in Example I.C. 1. Synthesis

of multivalent MAPs, Construct Nos. 15 and 17, Figure 6B -14 WO

of the p%%qg %M@@e? &: ﬁé%l]r& %ﬁ(g&%&%ﬂ?ﬁ%@ﬂ&%‘%&?{# DA

conjugates, Construct Nos. 15 and 17, Figure 6B, are as arci:easscrcf‘)crg)ed n Example
Example 1.F and I.H. J. Synthesis of bromoacetylated multivalent linear
peptide, Construct No. 1, Figure 5 5 Starting with MBHA resin the primary

E. SyniBegUensenassyntaesimadwsingiBos. @k\@ﬂaﬁstiy&gﬁ}ethBl automated

synthegizes as,descrivgd in 5&%@9&%@9&!@3& B,

were manually introduced as the Fmoc-l-amino-4, prb% trioxa

13-tridecanarnine succinic acid [Fmoc- NHCH2CHZCH20O(CH2 CH20)2

CH2CH2CH2 NHCOCH2CH2CO2llj using BOP reagent as the coupllng
F. Syntagianil Sipeiridinaivaismsetkiardepaietionrgiiee £moc group.

Bfomoé%ﬁ%l u% HHng, r@s‘ﬁ'ﬂg E@ﬁWﬁ gbg\iﬂgtéﬁeg eREHPed! %%%aarsgen%led on
the ABT5 utmlg}g %’[I %l rr&a@c% r|z f# (gesw%d lgroduct was as |

Example Synthdsis’d eht Tnearn e%f?&lé’g"e&%g‘i’fﬁﬂ‘g with
acetic acrkPosT‘-? 1§ enaﬁﬂl‘mqr@nsrﬁ@:wa@wﬁm@@g whsmemivaibad iheam&esis continued
with thepigpbities o aNaH BaloNDg. ik, ot thd R Asidd @lﬁmﬁtﬁd\ﬂnﬂﬁfam @61) followed
by couplidy IR B, GREMIGA,GRRIPGREIRN.Qf A Né@&% % Q'C\ﬂp R4 as in

sents the chemjcal conjugation of pepti erived from
gl R R R b e AR Gt MR ol BB OBy Fel
was usef i SSEHEPEE I AIE AyPB®. The chemical nature of the coupling is
© reaction between haloacetyl-derivatized peptide and thiol-derivatized
G. Synihpsitetf abtehie faiatrbidd séivmpioxct Alrsy [8ld1geplidésiweretsynthesized as

descrlblﬁd e}bo a btrom cetgl %un alit the N-terminus for
divalen ilnear\(eﬂe'p%)pe BEbHAES D on TH %Cﬁp ﬁﬁ“ug PRIt Rr o gHioed
Exampl?@e&?o‘?ﬁ&&ﬂmfowgﬁdw&%%.ﬁéwe%?aﬁeafemm@maﬁr&ﬁqigﬂemlﬁrmaminoethyi)

hexaethijranghed WBE-SHAEL TROITBIACOY AlihCrasBeparatedHiamthe mature
peptide by a spacer consisting of 6-aminohexanoic acid (Aha). Refer to

H. Synsequencesmorssinetmabove-rConugasamy e dessrikagkior the
representative peptide, All (3-10). All manipulation of OMPC-containing
solutionS Wl pAHOFHEERIF A BYHIF P FBvcdnvitoreaert folle wingjsstamd@idA

iesin. FaBeplig technituege 30 . pihialationoh OMRQPirifie draieoieyOMBE scquence

was ext&mﬁlR@M%U%ﬁ&ﬁ%ﬁ%%%@'ﬂ&fb@ﬁlm&%&@%ﬁ AEY Hae- Rt Y'\!?s D, H, R,
9§f 808 us ed f?rt fﬁ cgnlfedvam UB?J‘)Pand eumococca

4
HE, fol?dwe acett oc ctim un anf 1S WAL é:ﬂgr@d by

KCOU
conjugat nes, WaS ate ona IOI’]

manual %@%g}% gg»fﬁg}pp@ tﬁ‘gerggﬁgﬁp Ma%ﬁlé@ggﬁ @lﬁb@%é%@ﬁ&a@ﬁ@q@eﬂ with the
introducfidA BT nAddiliph (1Stoais fAI@ROMBC W ovate i Hdk g cwaspebateds: Aha, 1,

H, V,E, Y, G, S, D and coupling of acétic acid. The lysine Fmoc N* amino protecting group was
removed as previously described and the synthesis continued with the introduction of Fmoc-Lys(t-Boc)-
OH followed by the t-Boc protected amino acids: Aha, K, N, §, G, V, D, E, A and acetic acid coupling.
The N Pmoc protecting on lysine was removed and the synthesis continued with the introduction Fmoc~
Lys(t-Boc)-OH followed by the following t-Boc protected amino acids: Aha, V, V, G, G, V, M, L, G and-
acetic acid coupling. Following removal of the NaFmoc protecting group of lysine the resin bound
peptide was reacted with bromoacetic anhydride as in Example 1.C. Isolation and characterization of the

fmal product was as in Example 1.C.

1. Synthesis of multivalent MAPs, Construct Nos. 15 and 17, Figure 6B
<14 -
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35 by centrifugation at 289,000 x g for 60 minutes at 4C and the
supernatant was discarded. N2-sparged activation buffer (0.11 M sodium
borate, pH 11) was added to the centrifuge tube and the pellet was
RSAMGELWith a glass stir rod. The suspension was transfeFE RS H¢fi4e#81
Dounce homogenizer and resuspended with 30 strokes. The centrifuge
tube was washed and the wash dounced with 30 strokes. -15 WO
20061321656 B TIHBROEIONRAR Ressusnsqdedunglictand.vash iere
combined in a clean vessel to give a OMPC concentration of 10 mg/rnL
descnbe%‘BI%(ﬁ“FﬂIé ARG EDTA were dissolved in N2-sparged activation buffer and
charged to the reaction vessel at a ratio of 0.106 mg DTT/mg OMPC and
1. Synthepigp rh@@@ﬂh%@i@MmleﬂfbéﬁﬁéméienﬁszmngmﬁWm.ésowed in
N2 spaiged.waietanrdharrelio e seaclion at 06 200.019:89 8 e
NAHT b eaction propcemzéléde?or Tthree ana/urs a % ent B
on the A%ﬁm%ﬁﬂé%?s%@aéa TR R ﬁ)fﬂéﬂﬂlfz%o’ah%f%mr&%’%ﬁ O
manvailyyesopetidtediaddesdribedabdvélandrrel Sispentedia Gavigid;ddy HDounce

NHCH,(100Rgruzatono) M2spargestoojtgationdutiarn{ssroM:sodivm fewigiing
agent. P%'iﬁn?e \9 a;l‘ﬁsM %@%&r&gc\ﬁ% Qf Eﬂg %Leéroﬁg r Bng‘nggcgty§£%ﬁnfl E& yf‘rﬁno terminus

C was pelleted as above and re-suspend y Dounce
was as dEsHRed BHSAMBIE ih N 2SR 3HPY éH"é&ﬁﬁEFé%lFSH"Blﬂ#é‘F ﬂ??‘ﬁ?q‘fﬁi?%%&“ as in
Examplergfoved for free 10 thiol determination by Ellman assay and the bulk

product was stored on ice in dark until use. Measured thiol content was

K. Synt@%%ﬁﬁ%l&tqgem dé’s @&QH{Q@NBQ Qfﬁo‘g W'%f@equc

Functlﬂgal BrAc, clgte?tt bep tide as aqs ed to be 1: molar
_ basis. GAGIERTS(E T8 emwansea\frvelgﬁ"’é’(ﬁ1 & AT B R Par e X AR BF 2
describegin@xgpgletbial thiol. The targeted total OMPC protein for each

conjugation was 15 mg. Pepth%a)?{%f# -suspended in N2-sparged
conjugation buffer at 2.6 mg/mL and slowly added to thiolated OMPC

Chemical spuipsatiod fdbrarsides e Blotected from light and incubated at
amb'e%{@éﬂﬂﬁé?etﬂf&J% %%H&ﬁi% QH{ﬁgﬁ%ﬁ'gP@ i ﬁ@s 94}45 d&@?k%‘?ﬂ%&%@

were quenched with a 5-fold molar excess of N-ethylmaleimi

o Pufiﬁ@r?o(awf%mﬁﬁéﬁ?femé%%}@ WW&&?&H%@MW%WOWWWE@ chemical
nature oC@eriedpimpughetiiercenjrgationaprictoivitipdradisldépdnhed mpletiondgfrotein of
the memBHANEHIRELCONgatEBRtienRirokweritransiaractta AANO0RBromoacetyl
funcion} %ﬁq@w@mﬁ%pﬂvqialyma@ngﬁowﬁiaéx%?gn%@w%%%gamaxed

t least five chan%eso conjugation buffer. Upon completion of gﬁSIS

e SR T4 GNGRAPAEPEY 1o M SOTEIEN EER MU 5L g oims. Tre
BrAc gresgntidfuigedad e be gratoreiivationhy teied congyém ob & anipdgtredated
(Aha). Tmitasiatqidiquodssiiia seaveyednfopabalylisanckiive2bhtlcyynsestaied

peptide, q&rﬂ@ 19. &Hﬁ%(élﬁ)ﬁmﬂ Bepiide-OMBG.caniugaies FakRRIe il MaSinar flow

ir ined b the odified Lowry assay and samples of conjugate and
en\uromnant i owm S tec

ntrol'w ana ‘oé%lcquanﬁflaflve amino acid analysis (AAA). Peptide
to OMPC molar ratlos were 30 determined from quantitation of the unique
A. Thiokign g6 84S rhoxymethylhomocysteine which was released upon acid

hydrolysisrh the 2esePE PRREARIOMEG Aand T, ;‘B %%ﬁ’&a%&?b%é'& Fu, US. Pat.

con entr |on was determlned from hydrolysis-st Ie residues which

No.5:450, 05 pe K R 5B e K o PR BRSO R, wos
thmiateqcﬁ@fe@mtm@éﬁﬂﬁgrfxqmmcsmié@ﬁd@erwmwmltmmm Nhe ratio of
acetylhomocysteinethiolactone (NAHT, Aldrich, St. Louis, MO). OMPC in water, 117mg, was pelleted

by centrifugation at 289,000 x g for 60 minutes at 4°C and the supamatant was discarded. N2-sparged

activation buffer (0.11 M sodium borate, pH 11) was added to the centrifuge tube and the pellet was

dislodged with a glass stir rod. The suspension was transferred to a glass Dounce homogenizer zind

resuspended with 30 strokes. The centrifuge tube was washed and the wash dounced with 30 strokes.
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SCMHC/OMPC was thus equivalent to the peptide/OMPC content. The
mass loading of peptide could be 35 calculated from this ratio using the
peptide molecular weight and an average OMPC mass' of 40,000,000 Da.
WO W8 P8061121656 PCT/US200G/016481 The covalent PETNE200K&s481
conjugation was qualitatively confirmed by SDS-PAGE analysis using
4 20% Tris-glycine gels (Invitrogen, Carlsbad, CA) where an upward shift
Re-su Il[e W£S bserved for the Coomassie-stained conjugate bands
°P en 0 con ra(s) W At RS M fSsRiRE R S YRG! SoaprTtlipp Pf 10
mg/ml.. Wﬂ@ﬁ%ﬁ%ﬁm@@twsﬂm@ BNFeipritied wairetiPeptitte OMPC e Raditle
reaction Peyt| e aviuiomd s I AR (B @MBAGA (3212 FIBr AR b e BIAS pentle

mixing, & 344 @a@ﬁésa‘f\l&(?x}n&@ép@é@{%&#%% é@d%' t%Zﬂ%‘E on §{ %e ra’@ gf 0.89 mg

3 BrAc 1 2,139 A- IVIAP BrAc 2,498
AT oA R N AL FAgsst MR o e in o
N2 hoodoAt-pampletion, AMHCaYas pRiges BB P5Y Aop: M PeBiRerded6@ ArgsL by
Dounce BracztimieaioDiFN2;61:5:2BDRjukaGrrb DM 4B B Bidd b6a6, FEXAMPLEBN.C)

to wash the PN LFB?%E!'%WD%&é%&QﬂHWJ Q'ﬁeﬁé@mﬂl GleSGHPRS ngSended at 10
foBfnuIatl n and administration of the AD cony| capable of inducin
mg/ml. by Doimce %a %

nimmune response in the Torm RN ot aTs P RIS R AHBRY it for free
thiol det R 2R 2% améhﬂblﬁé)ﬁ@ra@ww&sws@ edreineyilpspeMeasured
thiol conforpriatetivind SCOMATRINE).(CSL Ltd., Parkville, Australia). All AD
peptide-OMPC conjugate vaccines were formulated in alum, either with or

B. Cc,m%mg[yg Hﬁle%gtbﬁvﬁ@@ such as the saponin-based adjuvant,
CSL Ltd., Parkville, Australia). All the sample

mampuf’éff3 8%Wéféc ﬁ%ﬁ%ﬁﬂ%ﬁ?ﬂﬁﬁe“f@@ﬁ?‘é“&gfﬂjh?&nls ofﬁét“fﬂér &gt Sufficient
peptide Y@privaletidne stsdganebareceiinblroneintesishiveTit tdesig natet20C

protein fpeptitlecpreaniratiorn and repdeck with tvantiersaldmAMearsk Eo?ﬁﬁ’ééﬁu}l&iffer at

2.6 my@%@mﬂwﬂlgﬁue@w%m@éiﬁdm%%g%whﬁé%&&%ﬂm&&%@% eSS ana

rile s d|u oride solution). Thus, tar
incubated a!;meb(%gt(%emj}grgtt ‘em "%r a%cut 910-}{5 esidual fr ee OMPC thio groups were quenched

with a 5-fold molar excess of N-ethylmaleimide for 18 hours at ambient temperature. A thiolated
OMPC-only control was carried through the conjugation protocel in parallel. Upon completion of
quenching, conjugate and control were transferred to 100,000 Da molecular weight cut-off dialysis units
and dialyzed exbaustively apainst at least five changes of conjugation buffer. Upon completion of
dialysis, samples were transferred to 15 ml polypropylene centrifuge tubes and centrifuged at 2,280 x g
for five minutes at 4°C to remove any aggregated material. Aliquots were removed for analysis and the
bulk was stored at 4°C. ' .

C. Analysis of AP peptide-OMPC conjugates _

Total protein was determined by the modified Lowry assay and samples of conjugate and
control were analyzed by quantitative amino acid analysis (AAA). Peptide to OMPC molar ratios were
determined from quantitation of the unique residue S-carboxymethylhomocysteine which was released
upon acid hydrolysis of the nascent peptide-OMPC bond. The OMPC-specific concentration was
determined from hydrolysis-stable residues which were absent from the peptide sequence and thus
unigue to OMPC protein. Assuming 1 mol of peptide for every mol SCMHC, the ratio of
SCMHC/OMPC was thus equivalent to the peptide/OMPC content. The mass loading of peptide could be
calculated from this ratio using the peptide molecular weight and an average OMPC mass of 40,000,000
Da.
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concentration in the vaccine is 450 pg/mL Merck alum or one time Merck
alum Target peptide (antigen) concentrations for animal studies were as
follows: for mice - 12.1 g/mL (Dose 0.1 mL); for monkeys - 10.tg/mL or 60
WO e1IB8se 0.5 mL) and for guinea pigs - 12.5 p.g/mL (DOBE A2} 16481
The 25 mix is incubated for two hours at room temperature. To obtain the
injection dose, the alum-absorbed conjugates are diluted with one time

alum 1o reach the targe tide concentrat n. W ere -1

OGS F A P e BB AR AN Dt et & S AlE
analysis “Feee%ﬁﬁ’vffwwwﬂ%f#rge%e%ﬁﬁ%% %é w@/muwrﬁ Bl aebiliQ was
observed b0 GeIod08sgigmilintdrampunieeybstddieistanh X2bitgimL for guinea pigs. 1.

ISCOMALRIX(ORHERRIBLER, Heind At s RIEMEBREe) & f AN ARk iaaE (R,
D|aIy3|s Cassett,IOK MWCO, Pierce, 5 Rockford, IL), ISCOMATRIXO is

peplides Wc?a[yzed into sterlle sallne solutlon at 2-8 C. Sterlle sallne solution is
che alysis,
ISC R _ .42 pM Millex-GV
sy vvvvvvv it R T - ; sterile,

; eld by RPoHB4.C. ISCOMATRIX(r) is
: until usgad 0 2. A(3 peptiges®©MPC cpnjugate and
greleatdeh-pieparatidn AP péptide-OMPC coBjigfate stocks are diluted
‘%%?l%bg%“éﬁme solution}.-eﬂ% dilted AD pEpfide-OMPC conjugate
Sstg %&é )g} &ddedito 2Xi\ﬁ§éck alym in 1X2s1 gle saling solution and
mixeglfprogadhour onja rotafigg,whee] at room teaperaturg. The mixture
is plawe@depsettle onlthe berpab top for 15 mipges at roomn temperature
an@n&ctimargehtrifuged at 15897fom fof ten 15 Aiid@tes. The supernatant is
deicanted off ently ()% anal¥5|s of supernatant is performeéd to determine
/ '@:5&9@5 SOMPC Eonju Bhound to alunf) d the pellet is
pende rg sterile{IX salg’]@;irhe ixture ig gyigjuoted into sterile 3 mL
ing-glassAnaisaand then SB)fed at 248C until #ial formuldtion - with
ISCOMATRIX(r) 3. Formulation of AP peptide-OMPC/alum and
ISCOMATRIX(r) vaccine 20 Prior to final formulation with
ISCOMATRIX,(r) the particle ¥ AP peptide- OMPC/alum in saline
hnmunoamdé!eﬁﬁ*ﬁe@bwmtlc light scattering to confirm binding and monitor
particignistabihify: dhe-siarie seialyzac BCOMATRIXM) X FalRfuiites capable

of induci %&&Fw@s&%@%ﬂ%FQABJP&HUMJ%'%SO mM NaCl while vortexing.

ials are stoppered, capped and crimped to completely seal. Vaccine is
stored at 2-8C prior to injection. Prior to injection, each vaccine is vortexed
A. Formpigtign®inpseiscomBsBiemmmmogenicity of conjugate vaccines in guinea
. pigs Sixetaterpreeknld demate: guitiass pigs Yearaiettbin e hom FHad&n CsSL..
Led., Parkfiflo, CLRNAROHS) Ay Iﬁggdm@meeghagdw%@9&5@@&@9%&@@&&4@ra%n either

research Laboratories in accordance W|th institutional F?!Kldelme@ All

with or WAHOHEA) BRI ANENIE WEFE HPProUE By M8 Ra¥ehith g8 Roriesh Ld-
Parkville| AgtitiatiohaPA i b @avwew@@w@éﬁﬁrm'{mm viCiic Apniiéms- were

preparegltin phesphatesbufiered saltaeratithied one times saline af a designated

peptide concentration and mixed with two times alum (Merck, Product No. 39943), which corresponds to

900 pg/mL Merck alum prepared in sterile saline (150 mM sterile sodium chloride solution). Thus, Larget
concentration in the vaceine is 450 pg/ml Merck alum or one time Merck alom. Target peptide
(antigen) concentrations for animal studies were as follows: for mice - 12.1 pg/mE {Dose 0.1 mL); for
monkeys - 10 ug/mL, or 60 pg/mL (Dose 0.5 mL) and for guinea pigs - 12.5 gzg]rnL (Dose 0.4 mL). The
mix is incubated for two hours at room temperature. To obtain the injection dose, the alum-absorbed

conjugates arc diluted with one time alum to reach the target peptide concentration. Where a second
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formulated in the designated adjuvant. Two animals per group were

immunized with the AD peptide - KLH conjugates shown in Figure 2A

intramuscularly with 400 | of a conjugate vaccine (8 g by peptide content

WE 206t By%otal conjugate) in the presence of 40 Rg of ISCEMATBRNE/§)481

The immunizations were performed three times 35 in four-week intervals.

Serum samples were collected before first immunization (pre-bleeds) and

three weeks after each inggmnunization and stored at 4C prior to antibody
adjuvangiispegdedrigidSEEN TRES antisodpetitercnaiéon swrifinety By B BAstudies, 0, 100

or 200 1gaeDmingoiadhapiaiesohtisqifetiovws tisieg Af340 as the target antigen. 18
WO 2006430656y gg%g@{plmm The ELISA based analysis is as

follows; Ninety six weII ates e ateawit erwell o a
conce?ll'gratgonyosfszf g/mtin Eﬁ i{ﬁ o Fﬁmfg BifHets B 9, Wﬁ% Pierce,
Rockforgy fpy F&HP%&%w&éwh@ﬁéww1m%%%tmwé?eﬁ Salibter(P B pasndtion is

changeddleschedswitin 39 Bkim ik toRBSicaciithinisg, @saﬁﬂﬁﬁmm@ ZOfiltcr sterilized

using a 4 %ﬁe&ﬁ%ﬂ& 2 @ﬂl@%%@éﬁ“ gél}l goﬁzlﬁgﬁglé er g%m the co centnﬁmn of
sterile, 1a zc&j fg ete Ipeg b(\jrig)an(f % L tl%%gm ﬁ}\erﬂe at 2-8°C

efe incubate at
until uS‘3PEST. Fifty | of HRP conjugated secondary antibodies at 1:5000° dilution
in milk-PE$ Peynak-arded pefwal andthe plate sryperaincubated at 24C for

one hopm &p&epﬂm@w&ﬁ pshedeatines ol h09 Lk aht mﬁémﬁ The

le mine dihydr chlor 0 ra
dituced Mgeg&ﬁ g%%?wéjﬁ %f#t¥ m|nu esa%%gba’\?on af%zf@'t’h 1r§ EE?)SFI EG
solution fYRIBHEATISY) UM FOOHBRINPER Soa et cwRiTEF tHs piies Weitowed to
settle onrgadatcl 96 AimiGsimgen E kISA taplateneadet isTthe: aptibiday-diten $0a$pm for ten
minutesdafigethasdas reeipipcalef thah |Qh@§ﬁefwéi§| Qﬂsﬂﬁ@%ﬂgﬁ\ﬂ%ﬁﬁkg%apm%emﬁne
% AP pe\:/ﬁ He @1&9&%& ggg}g E\QURHI% um?g%gga Hevi%a%flzolpss Oﬁcﬂe C?QA‘IJEQBE saline. The

control wells. The results Of Isanal SI OWﬂ

mixture ig gliapley %I%ﬁ%‘?%ﬂ&ﬁ%%@ﬁ?s?#ﬁfé@%?%ﬂf%ﬁ1€ Biféna! formulation
with I8(F@@'i’iéﬂ?@ﬁcrted appreciable antibody titers as did the 18-mer control. In

15 particiaimd{Speptidefagments Caliespansirope Aas Smingacids

1-8, 2-93 J@ﬁxi'a?fgr‘}nﬁgﬂg§m@t'ﬂq§§)@@ﬁﬁf®wé d:HISISIR BXEESHWptice-

1:800. After the second |nject| PD2 15 of the 8-mer conjugates
OMP R P RSO TR E esedsd P KtaREe B s gyl

stabilityf et G imead R QiR Fegibhd sfiteimdipbiptienmiderAdFaC/alum in
sterile 1HDRMNNNGENIGifelativeity. otheksaElevyen tegiohsdemnonsiales J{b‘iﬁf}ﬁ:t&ly seal,

vaccinddieARANaR Q0RO TiRsEIncded reaions CaresReNdiNg a3 1%1’%*% drinutes.
acids 1-8, 3-10, 7-14, 11-18, 13- 20 20, 15-22, 19-26, 21-28, 23-30, 2

and 29-36. Of these regions, five regions were highly immunogenic
B. Immpspeenighp PiretRete Y rsgRFadMEE gmRED | 21-28, 23-30 and 29-36. The
results tiemonstraieckhain@dmaricenjiigates sreitapRbleidiRhidiingmiknapolis, iA

and maif¥e34Q ﬁnﬁgmﬁn@mw@%gmg réééa?emg&gdymmﬂ ACQRERRE 10REEVEAUS ar

t t all.f ts of AD In fact,
gmdeimt%ac i (?af EH(E):X aénn[g' Esnvevgr% %%Pﬁ%e%er& %e%g mlffﬂ) enlc Q‘iﬁﬁﬁ’é’ml Animal

a suggest that ce rs are ylmmuno nIC

Care ang e GegmiieSH(E (. P nBeyss wgapemrds é@%hﬁﬂg@ii@)eﬁ@hne and
formulai@risithenigriggeniediuens.< 1:300). C. Immunogenicity of conjugate

vaccmqwamgagwgakgwﬁeé sirdviwas aerducked indo @m&ﬂﬂgaws ghownin

Figure i}{l n%ergdslc arri es Bg)ri /S, com%:ﬁabclglé tha one ith %umea b |
o determine B peptide-on con?uéﬁteys SAANGH A v by tota

conj ugate) in the presence of 40 pg of ISCOMATRIX.® The 1mmumzatxons were performed three times
in four-week intervals. Serum samples were collected before first immunization (pre-bleeds) and three

weeks after each immunization and stored at 4°C prior to antibody titer determinations. The antibody
titers were determined by ELISA according to the protocol that follows using AB4¢ as the target antigen.
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30 ISCOMATRIX(r) adjuvant provided an immune response. Rhesus
monkeys (Macaca mulatta) were maintained in accordance with the

institutional animal care protocols of Merck Research Laboratories and
WREWME A Research Center (The University of Louisiana af CAf5yetpa/ 016481

New Iberia, LA). Applicants used AD peptides conjugated to OMPC as the
model antigens, including, the 8-mers shown in Figure 2B: A(3 (1- 8)

(SEQIPNORTL AR (AOLBEG, P NOL.69) 4 Pgé HUES IR s

0: 70), AP iD NO. 7 I
per well ﬂrbq% R R R ﬁ AR i }g&ﬁrhﬂ%ﬁ? SR fromsgriest-
Plates wge ARG POt (Thaspig e bnEmad siioe @BN@@Sbmyt(Q Sb/-itES)?c(Ekunssﬁxﬂmh NBS
containiz) D A T2 2028 QaTstiuatNa; Simpnre whemmultivalent bsanched MARS. one
hundred m%’ﬁﬂﬁt@&'?&%{)@ %QQQ{&L@A@ ggclﬁ)\g T{L':Ju%ztgg %{Q 6@%]& lIEC! rtgdGix ﬁEFfor two

onstruct No, 8 onstruc

14) (C
rours anf g S DRI, 13 MR AU MEIGC R g es at 11500
dilution jipilriBed Wethadledoreneh ol patssinertonmkatddtidd M érckualimr. The

plates waeljunveang (MAA)psd DO yg «fll HEQNATRPI} @Many: Uy MRS dS 81 40 mM
sodium SRARPIRS AR D SAUERIEHIPUR MLeass, [l Qmm&%%n MG&%%QW on was
stopped 58{15%“1%‘3 Iﬁrop‘ﬁ% ﬁ%&'ﬁ'ﬁa@%ﬂo é}g/jl{ﬁg E{ﬁ%s Wereyreati‘ a!§ 0 xgrt]l%r?égln @A

e results from the guinea pig stu conjugates were foun

plate ‘eaﬂﬂnﬂﬁd@%‘i’ﬁél’ ﬁ*ﬁﬁ&?Réﬁ@nmwééw%ﬁwdwh@@%@@e@mm A tAIP490
nm valusihghe imjestionduandofstrtiiard ldodsteds after: thenpighsequestwa)actions.

Generally 4G @ GARINAGHSS, E%amntb%@@gkd@%m@é@ fRAeRd: [%' 6L e

tion where . | ean t|t
mjecnonS@%glgog{%%ggqa%n%%%% 1eCSlee I’egl:l)fﬁs COﬂ |rm ?(Egl eral ﬁf {[ t g rﬂeigontml In
pasiculi ) poaide RESERRBCPHETRSFITE 6 aHIIB Ry 4 A, SRA0-28. and 25
40 all predhibd Hipresporrse oD Mifjuddint bHfectcon imwrimagBaicity oftoRjngatenjugates
elicited AttiBoH)aRAA HeSSsHONkeYS Amadditionalisiudyswas3eontetadifned that certain
regions Ik balgsrga;h@é'm@é%ee%mmmgénm9&&%&&&% dﬁﬁ%@é@%&%@ éh%{m%md titers

-OMPC, c ate and a saponin-based adjuvarit, suc
et (e D R TR GUEE ATPRTEE A G e AR Antd 15 13-
20, 15-2, 8GR KPS, (213@8)%5(«3%&@@ ?éb?ﬁuéﬁt@é‘sme@w@%rm@nﬁwd@ tegitigen.

immunof2hiesus: Momkeyd (dacagiomulsitay-we re-narnamad 7y- e Ccord aRGRs Wik onstrate

that 8- m&h@okﬁﬁéﬁi&ﬂ QRAlBRHBRE 695&1%@&&9!;% ofMeEckRese A kabarRIgHE SN dua
erl%a&fzsearch nter The @lversn LQU|S|ana at Lafayette,

contray e L UL F ARGy AP BAP RS, Wafe e

suggest %W%mewgﬁti}l&@y mrﬂ@g%ﬁ M@é%é’éhe(&lf&@%@m@gat@ (bAEEG-3n 31-38

and 35-4ppphdercontentizimialiters(2)I3¢Pronjugate in alum + 100 Vg
ISCOMATRIX(r) (3) 5 g conjugate in alum + 50 mg ISCOMATRIX(r), (4),

C. Immu égmcn ate In tlau\md(:l(w% ;};Orklx%g OnAH}g:ate inalum + 100 g
1S T he Immunizations wera carried out by intramuscular

in Ject.d%étwwﬂrﬁ%ﬁw&@ma@w@f@gﬁa Do ey Bk PR that
done wifBastonrds Didkimsor:; Fhawkiinf keI PSermmgsamplésnubre aallected

1scomat mmgﬁkaﬂtﬁfﬂwﬁi&§ﬁ@rﬂﬂ§uﬁ@@s%@( RepLes %@ﬁ@y@ﬂ@a@z@&%ﬁggﬁqﬁa&
maintain@R PR QXI"HB%!;% @Qﬁ'ﬂﬂﬁé@%m er;gt%rp e o?iddrcgti{asearchnL

rece INg exam Interlum ana SIS (0] IS Oongoing s emons fggnes
and Newtﬁﬁspgtptgﬁinih g?ﬂtaﬁ @Vsq%gw(j)f Loulsmna at Lafayf:tte New Iberia, LA).
Applicants used AP peptides conjugated to OMPC as the model antigens, including, the

8-mers shown in Figure 2B: AB (1-8) (SEQ. ID NO: 67}, AB (3-10) (SEQ. ID NO: 69), AB (7-14) (SEQ
1D NG: 70), AP (17-24) (SEQ ID NO. 72), AB (21-28) (SEQ ID NO: 73) and AB (33-40) (SEQ ID NO.
74); the divalent linear peptides shown in Figure 5: AR (3-10) (7-14) (Constract No. 1), AP (3-10) (21~
28} (Construct No. 2), AB (1-8)(21-28) (Construct No. 5); and the multivalent branched MAPs shown in
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5 mcg conjugate vaccine in alum failed to develop any detectable titers,
while those receiving 30 g 30 conjugate vaccine in alum developed low
A(340 specific titers. All monkeys that received the alum plus
WESBONFATRIX (1) formulation developed significant antibody HiterdSAiPpyg481
both doses of immunogen in alum alone produced similar titer levels,
whereas the cohorts receiving the alum plus ISCOMATRIX(r) developed

i 40 e SRS 320 AU A0 Tty T 1

{Consmﬁ‘r%hn@genlc in non-human primates. The data 35 further demonstrate

that thBhefficanysqfisutir3 senjugataizat ciith fsugightfidantinenhainedchbylaed in
Merck aﬁmﬁm%mtwm%@légkngge\%p gggﬁ(%g’@were
collcctcdp fc I we§k qol%\glfsgzgc in eél\élrlx:) elfﬂ detlénn{nn UI& 1{ r I\s,lltécx%t:%m%% Regp os by

f)c lonal sera It order to demonstrate that GRe SaTBogh RaPSpser

ELISA. FFBPﬁ’tF?étg‘ﬂth@é o %‘t}éh‘tﬁ%ﬁﬁ‘t% %Le)%namwﬁtrﬁ Uitz Atiess it
immuno@:mvan Kbkkoondopatedisanlevdntitoswimale &bl sitedyifzivagqoesierme tirther
boosted iﬂf@‘iﬁi@ﬂ[&&:&h&mﬁmﬁﬁEEQ%WI?E&QWQHRE%E%QQJW&QU@Q%@g/erc reached

after the I@M&%ﬁﬁr&"xﬁﬂnﬂﬂmﬁ@r @ﬂ%@ olTrllitqurrTﬁganogt%pﬁ é%%l [ }NO i&% B&)O % 800

econd injectign of this construct blood was _co m a

These fefaﬁrégﬁﬁafkfeﬁaﬂwre% e SRIMEE traTRStFTG et BRNG gy liciting an Af
specific mghediviggrofithe polyclonal sera was evaluated on human AD brain
sections (BioChain Institute, Inc., Hayward, CA). Human brain sections

D. Adju\os%r%ﬂ@renﬂrcqn%gtﬁmtn% @9&} LRy, T AIGR {pllowed by two

five mrﬂg%e é( lene wa hes at}j%‘& rr% 'b‘ﬁp grature. Secttrons ere

subseduenty TMmerdec T E O PO PO it a R onkeys, to
determing oG /P ﬁ@@ﬁ?ﬁtﬁ@@ﬁﬁt@ww dépaonin-Lisefiotiy wetreuthitersed
ISCOMAGREFEecmi putédeim S8Yofahiimacicfeiowe dApplichriehwhsh Af dOH3 Qeptide
conjugat@@% aMive wmé’%ﬂamﬁ{éégn %@%W@Wiﬁ%@ ﬁgjb%w&%ntamed in
accorda eCtI iRS 10113. !ar}}?%a te V\{l(l}to %r erctaiesc r for ten ml C}&%e Ib:

1o owe§ five minute PBSWas £ ’?Bc()ns were p oc edﬂ%m faR g foeria
Researcip{ippiga @%ﬁ&khﬁt&’fﬁ%@&&%&hﬂ&t &MBV&%I@?mnute wash with

PBS. Sectionspnweradhiens.iteebptegiwithvaite ey tinédlpigrsesd G BEOMPC
conjugat@¥QINIGHE iniaEANSNOBALEEID JSMRBAtLES, E,@jlwgngm@ufgye R 100 pg
ISCONLZE %B SSE§ E'&P Wg Eg ML‘FH Q%E?gl qg Vﬂl :gj gﬂr%tponju ate 1n alum,

b|ot|n lated oat an Inea r biotinylated horse anti-mo
(230 “%tﬁﬁatratie(i“ HBtn %‘B’sgég%n s Ao PSR T
intramusPES @itdtisub e b e tlidne bhredwRnSABC 4 okinpwivedio myraiseABEckit-
DickinsoMEBEaikR0 Laboratprssyinea)ninethisty soilaciesa Sectiong were.washad wih week

" 0 (pre-bIRRSafRr Ve Mintdtes  SeEORs Watss: then, siainad Av lﬁ@r@ﬁﬁd as described in the

akngtomatlon) for five minutes and washed with dd H20. Sections
preceding &8RN counterstained in hematoxylin for thirty seconds and

dehydratedrin Geast BT xsish s (o Bt ORf foF P dhniprreys receiving
5 meg c@ffgaket@btiferifiveuminiies; 06%pEiQH fordbkeliniauiesancxylesiendon ug

conjugafiMBcAHOMeRn 28CHGRE wevrggt,)@rpg&ﬁe 'Ert%!z@pﬁﬁ Apgkepaluated RYdightiumn plus
L T T —
in alvm glgagrsednsrdaimio Heailitids U‘é‘eﬁé‘%ﬁ@%ﬂﬁﬂ:ﬁj&t‘éﬂé thiajalHnment SIRMATRIX®
developSeDhitsidtaghexietiside A¢S: depbsitiomdinlannaniaiiiiieal tohthatexpgaiatudy
confirmd@ "tﬂ\t‘{ﬂi@%@&png&@c conjugate is immunogenic in non-human primates, The data
farther demonstrate that the efficacy of such a conjugate vaccine is significantly enhanced by a saponin- .
based adjuvant such as ISCOMATRIX®.
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pre-immunized guinea pig sera demonstrates a lack of immunoreactivity
when exposed to this tissue, positive immunoreactivity of sera from this
same guinea pig is noted following two injections of the 30 A(3

W820052 28456 construct. These data demonstrate that the immGhGgeHiekhys451
found by ELISA, and illustrated in Figure 3, contains a significant antibody
response directed against human A(3 found in this AD tissue. Thus, the
results extend the unexpected fding;gf gifferential immunogenicity by
some A(3. fragments to further demonstrate that this response is directed

mumfﬁag%‘éfrﬂg@f“%ﬁﬁ%@m%’fﬁl fi€rapeutic application. 35 -21 WO
2006/ ]Ig%ﬁféﬁ tE %HMQ@/{Q k@%&&%}% E&Eﬁﬁé&’ﬁ”&f 9%9913%': igs above

enlc ments lacking T- |to es To identify immu o enic
(Examplfenyg%ents Ila%kln S Ie%é‘l[[gogﬁj(fe’rf?gL Iﬁes ﬁ%@ﬁhvé’#t‘f 'REpEIR" {HR 2 study

was Pﬁﬁmfﬁﬁve%ﬂzvrﬁ@ ﬁﬁr@éarwwﬁ o5pdr (At fransag ian e insediagiavith an
AP (3- 1!Binﬁthﬁdrrtmm@emsFBub'v&eusrﬂﬂp@'msE@oanﬁnﬁHﬂwabﬂihﬁtg;ﬁtﬂstlfﬂmgﬁﬁ
collecte(frmﬁ}dg&ﬁ%g&%gé E’%I L&Bl{ﬁﬁ)?% %@f@%ﬁg%&“&i@o@esence ofa

dark s%ot(g rfage white membra en%ach spat.indicates the

presence oi‘w&lpﬁgﬁ pt%ﬁ(fpﬂ%aé ‘secreted r:]n ErerBn gamma (TENEG) fRe (BioChain

Iﬂs“‘““’r%cﬁ@&’i‘@tﬁe"‘érﬁ@’@ﬁ“(’i’%‘ﬁ ARFaROY ek tPagih BR BcuPHise SRS danitey

minutes il @fsbincinediandimimuniologyshee familiarewithdiis. assynseepfabsequently

immerse@Xantiphe EACHS sore Birdlve AlDGe3adbiikHEd 19 A% antMwarneiabn MBS, 0.

SectionsPRRERLER ARG HRARRALOM ISR A G 10 PIHAA %%ew%‘ﬁ%‘h&?ﬁé@ and a
can be found in A.E. Kalyuzhny, Methods Mol Biol. 302: 15-31, 200

five m‘“}&ﬁ BRESRS AR BERBREPIF IO HHEBReSeetshicesabe mg@ﬂgﬂ with a
peroxidasedlagkaetoy e winpes fpResd AichiCe tenT PRSUnie rSitfiofsvouisitnbedby a ten
minute ekxpfayetie [ MNepodbstian Edidresp anseitih & 1 pepiisle8 A (8d40s were then

mcubate(ﬁﬁlﬁ@ﬁ%cf’ MQ%EQ agyw\é@@n\%lﬁ)n(mgﬂg f?oqjga§§ HEAGS erature Following
H G SNKGAII&%TI?MVGGV QID

a five E}l;%-m GYE\C{ LVI?JF,f

mﬂ% A3 5?) Sy AP ED DB E®) H‘%}e&ﬁﬁ"é‘é@ﬂ%@t anti-
guinca PES AR MY IVEAEIARE VIoRY: (SEIDUNERIT0)S TR MR Sesitockonabashed
for five miguseinfB-non kaysdfiNaly tlonathD4ll) QaCNouwEh 25cktGyABCHkit; Vector
LaboratdHi@$ @RNGESH el dhedetherandskwas.dilwes 4 phosphate Rufferad, cre

then stmﬁ@&'Qﬁﬂ(m)(‘kyé%c%t@n%%mﬁ'lﬂpfﬂ@m&%mmﬁl@uﬁgedé%%p %éc)t ¢ were then
Penicillin Streptou\l%:ln Cat. No. 15140-122, Invitrogen,Car é,&

comier AR SUNEIETT ST BT SIS St (0%
EtOH fopfifipwiey 20 BifieriC] M yamdineu beiéd (OFiedter thanctnedrghotwrdafive

ninutes e Rigtesmetevasbedipnd RIQRRM vpaivmde404G1BCO(r) Cat.

o, o S T R B0 U Dl s

ontibody FEGEE T S0 “f%%éﬁ%%ﬁ)ﬂ HOH20ORTRP Y g iR this human
brain seqIIBEO T N 128080108 F)migne1 00N MENLsodichfopyruvated. While

pre-imuBoliiomigEd Bl Q) Labidetd k3007 MmifobeaiaiR R RRIONY &ifhis tissue,
positive SAIHHRREE] ﬁ@@ﬁ&&%xﬁ%@ 0 &u‘h@e&&@s‘ﬁ’&gﬁgﬂ&%pet 5 Lg&tilotr)gtcgr%e

s were centrifuge uspen

ast two h
28 1R %oﬂ%i%ﬁl%ﬁ“&‘iﬂ’%mf&%ﬁﬁﬁ%@f]{é&maﬁ%&ﬁt@ﬂd
illustratadyin s m?tﬁdﬂs%ﬁ“@mHé@@é?rm@dfﬁm%w@@bm@dsemhem%@mARx this
AD tissub:405uA\(Biel Q)P RAnd the unexpected finding of differential immunogenicity by some AR

fragments to further demonstrate that this response is directed in a mannér consistent with therapeutic

application.
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(phytohemagglutinin, Cat No. L-8902, Sigma, St. Louis, MO, positive
control), or diluted DMSO (Sigma, negative control); 400000 PBMCs
were then added to each well. Plates were incubated for 18 30 24 hours at
WA RImid CO2 incubator. Plates were washed in PBSRETHUSA0eRS51
and 0.005% Tween; biotin-conjugated anti-monkey IFN-y polyclonal
antibodies (U-CyTech biosciences, Utrecht, The Netherlands) were
diluted in the same media ang:gdaas tpseach plate; plates were then
Idemiﬁca ncu %%gugg 4C f r%?&éﬁ ursT_%tli?g)tawdln -AP (Cat. N0.13043E, BD
mgen Erankim © ) was difited in the same media and -
adde@md&@ﬁpaﬂyﬁﬂég&x@Eﬁ@ﬁéﬂ@ﬂ@dﬂﬁybm@;wpﬁ%mgn@@mwrﬁvamn

herein, th«L:nf 5“@\3% IEI?%?II‘B rLtl\M%&] ﬂ}ﬁ';ﬁmggfb%[ %SL}Sg;S %4\'51_4% %4 S§AJES§ rl?i&?hgp & &ess T

Rockford, IL,"Cat. No. 34042) was added "anda urther incubation at room

cell resp R SR PTHS YHCHE B P RE O ERS WO B rtenst haREP RIS TR feified by
the presenoo@eg006! 22 1858 RCTYUSAIREI0NB18E: pliteprhiadisaitioWenrteetryof 2 T-
cell that thefere-kemgrmagechinitiIErCE R capoetarang: the Gpals. withimeaoh: Welinent).

Those sm"f‘(@rf & ALIRRAYLR %§M§§$@Mz€8§%§é’%@% Qéi/ﬁfgigv? élgﬁégsét%ggﬁ%

that spat forming cells per million g
Larsson o gl AIDS QT FRLCBEL e e S be
611-618, 3%ive Fessalte B AR MTIEEn Both HabsatondiuhednNel BioledB

result Agpiesns lﬁmqaﬁﬂpherwer@waxcmmt&i(meﬂﬁﬁmamdﬁﬁrﬁmstmqmw

Iberia Re%mf?@é{ﬂ& ARe @n&@)é(%%?ﬁﬁnﬁ@%%{ ﬂg%amtelgle@%fﬁ @ﬁ%)) @&%9@&%6%3

I‘Wlth ono nsIructs Afi (3-10) (SEQ ID NO:
P“'P“de“" ‘%E Etbip %égv “‘HES‘ m"“ S48 C)I(Eac?h
Eﬁﬂ%}%} ELEEROSY G%ﬁ%&l"tﬁé% Yéé%‘ﬁ-@ﬁ%fﬁiaﬁﬁhwd AP1-20
(Synpep, iDtdtiug S Ad (2thireaof fegremeNSIRBIGHEEVSIHRR ISVEr redddBdNay dinst
either ARkARRs AR kddsisaA0-R0hkSISHA0G E’«Bj\dcéatai@n'tﬁpaﬁsly
U—CyTecQ%li%\sA(/nE ge? 3]§t1,: g%/lfgg ﬁ%ﬁé‘rﬁ%ﬁ«ﬁﬁ Wz&%ntu}us QJ}I L l%%ﬁ’ ?ﬁgyg) with

score, pI’OVI Ing sfrong evidencethat the vacc not ell Clt

1% penicignuiauerippy i sutios (RGP indmigdis %trea}r’%’esfeap‘eﬂﬁ%i&{ﬂ}?ﬁ% 6
Tnvitrogefivishon BADIRSTEIdRD RAGSE BT ERyesiropianmtiza DOnaSERSANED) Millipore,

Billerica VYWEAS, HIRLINER Vot Bafig 0hine WA R3¢ OPdds 28)GRrgatal R10 [RPMI
medium § m'ébﬂ@a@%zd:ﬁ%ﬁ% -64%), 0ok FRANQMBH ¢ AAR Sl e CORHORIDa AR [§

) B (21-28).

st S TR T %9%/3 R AR >N%§§ﬁ§é?§d?ﬁ%
15630‘0%%5289%{%51?@@@%@%@n%ﬁ@e@%ﬂf%)ﬁ&k@w%w&%m%
pyruvatecolleciedEHTDaNGly 2éd 10660AEOKS] o houiciltjeacipinjgcomlviinti(GERICD ~ Cat.

No. 15145%%)‘?'&{1 QJé‘éﬁféﬂrthxcl%XQl% YL ?lgz?sﬁ%'l‘l?&gs R '?ﬁ@%ﬁeigm%‘é@&mfuged
ere determin ese immunize S usin

o oSS Do e gl i 0G0 ISR

CA). Exqbrephirfabeaspiinted Breapons GE@BL@ (a0t 8 (Sigrh Il_a"ﬁo?%rles,

(phytoheDegihaniaMA) nd. 20AiminabADLANBm epitipe antitiocy (GRAOPITE

(Sigma, ﬁ‘agﬁfvu%xf&w @@@D@o‘?ﬁméy dehy rﬁyﬁ%asmde)a@%w%@ewaﬁmaﬁa for 18-
nt

24 hours 29 Q§> i ql?ﬁéﬁr BF4Q was coate 3? %%t%%%as 5 0,005%
concen ratlon Of lfg m ute Gasma sam es Were use

Tween; Hoiipefiniariplieaioaonkey-Udstan %@W@r@%mﬁ%@a%&h@m&ma Bpabt, The

Netherlands) were diluted in the same media and added to each plate; plates were then incubated at 4°C

for 18-24 hours. Streptavidin-AP (Cat. No.13043E, BD PharMingen, Franklin Lakes, NJ) was diluted in

the same media and added to washed plates; plates were incubated al room temperature and in the dark

for two hours. Filtered 1-Step NBT/BCIP Substrate (Pierce, Rockford, 1L, Cat, No. 34042) was added

and a further incubation at room temperature in the dark for ten minutes was performed. After washing,
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in 6E10 immuno-depleted rhesus plasma matrix. This assay has a
signal-to-noise ratio of about 5-20. 30 The CDP-star alkaline phosphatase
substrate was obtained from Applied Biosystems, Foster City, CA.

w8 aperBIgek, (r) a pre-formulated blocking buffer, was obtainBa sz figrces:
Biotechnology, Rockford, IL (Cat#37515). Counts from individual
samples, run in triplicate, were converted to actual analyte concentrations

" plates wéi%l %@etcp fc!il'j{ §§0§&5@§ [ Ep\m e S|gn gélgs rtrtllglse Sri)éwvevrt urlu gc% l%ell were

evaluate plate to plate variability o e
automatigally,povnied ICBPRLe analyses demonstrated a greater than 3-fold

increasentiplishiacA040iseD8 foldwindg ieniis pizatidivyiibMds (STAR AP
PBMCs)@3nbOdkc21428) a0nstselc4Q ansiiuss h\é@aliz@ Eigtee B aliisd QQE%%\./@ result;

st EJASTIRARAO MRS ACKORSEIVE M AP IR Iz 23 WO
cither s AP LG 151656 PCT/US2000/016481 With the MonomAre AD ocmated with

| GATEYES W@ft?&@m‘}?e c&‘??é%&@ §$&&tﬁ&fa1ﬂ9 IR BiEHE AL PUERRFd to
OMPC Oém@rb%t:@twye}c(reeglceonm@em@cmmmse@mmm) -28) (SEQ ID
NO: 73) poafiieed @ @ideof, ok Rppcagiahhs Qe d&ﬁ@@ﬂ&&%&ﬂéﬁ;ﬁ%@%ﬁéﬁ% thonthty
mzerva1s\tf&%{?&,lﬁpt@tmﬂ&ﬁﬁﬁ5&9&?&%@&@&&1‘@%&&@Qx%%@ %nstt Q{gﬁg};—e ﬁ—g&s 0‘?‘%‘5 1-201s

ollectiv data demonstrate that s

ony 13 O R P 0L PN oot i
nega“"e\ﬁiit’lflerééfﬁ’é‘@t‘ﬁf%’éﬁr %tﬁtyet@aé léoarsras i D lelidls:e T osenskilied, i such,
did not ithiedart Weould:pipgreciate that this selectivity of immunogenic fragments,

i.e. the ability to elevate plasma A(3 levels, has not been shown prior to

the invention herein and was not predictable from the prior art. As such,

the identification of immunogeps; AliBeR& mers or MAPS, lacking a T-cell
Elovatiof | g%tolgse tt]A elevate 10 plasma AD following immunization, provides a

or Selecting said 8-mess or MAPS for use in a vaccine construct.

Asa reﬁmtefmeawemmrsﬂﬁnﬁepa@@ﬂu%ﬁe BLIRGBLL VR RUR Rar ap

310/ ,q haracterize s cql tructs,hoth quantltat ve }
104 m)unooé? n|C| Om' ti}gllﬁatrll\fg ¥ IJSA? AP TR 60?%/%%%%15 ThEsSay P

10) {SE%Q p9) a?&BW’éﬂ?él& OMEf 35ahr eeedgr and formulated in
MAA pieio%ezat%ﬂmﬁm skilletlipeth erime et thie diventionihe reimigauotvecks with

bleeds cdinaited 401 @ranbo facidvA3 L dwagraent suibeids. Imﬁtmggot?ﬁ@wna%tgﬁﬂﬁ 140

levels W&gg@@tgu%fegroducmg a polyclonal antibody response in the host organism
that |slgeact|ve to AP %4 WH T IS CLAIMED:; 1. A pharmaceutical
CompPOSHiaR CORRSIE 355 rﬁ%ﬁgﬁ?cﬁﬁé‘étﬁ’é‘ﬁ’ﬂ?%@%ﬁlﬁﬂn%ﬁ@law G210

ELISA. Thisetsapitespirend iy capebte sfidivigbiRgaA ivmpuniag espokzeiinl thetform

antibodyofB (it b D dieSitmA Paisaichifmuiageic fiagmne ol eamRrisig ae:gidpore
annbod}ttra%bﬁ(%@egn@&tg c%%ﬂ%f%ésiﬂ%ﬁ) Qtﬁgﬂ%” éo%fﬁg 49 0§ QL mare;8:mers

3(21-28 VGSNK harmaceutical com posmon of

phospia LD S ORI Al BN RETHECRG Gloti! Pooms
samples EHRkTEHAG6E & H0ed e driidicise PEptiastEadmayMofoamspacltromi@ialiht 3pM
in 6E10 linganpagtided merapaisa miihalTigastape.spacelpthamuiy aiapbut 5-20.
The CDREAN Qhﬁﬂﬂg‘bﬂg%ﬂa@{gggﬁrﬁg m&gngM&P)from Applied Biosystems, Foster City, CA.
SuperBlock a pre-forrmilated blocking buffer, was obtained from Pierce Biotechnology, Rockford, IL
(Cat#37515), Counts from individual samples, run in triplicate, were converted to actual analyte
concentrations using a third order spline it to the standards. QC samples were run to evaluate plate to
plate variability of the signal.

As depicted in Figure 84, the results of these analyses demonstrated a greater than 3-fold
increase in plasma Af4q at PD3 following immunization with the MAP AP (3-10)/(21-28) construct

(Construct No.12, Figure 6A). This increase in plasma AB4q was not observed in animals immunized
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3. A pharmaceutical composition of claim 2 wherein said immunogenic
fragment is a multivalent branched MAP or a multivalent linear peptide

i Y ethylene 15 glycol) (PEG) spacer. 4. A pharmaceutical
go%@%@o%%o& according to claim 2 wherein said mmunogem%%é%@ﬁiﬂ f&481
a multivalent branched MAP. 20 5. A pharmaceutical composition
according to any previous claim in which a carrier molecule is linked to

with the mm&mmg&ﬁlﬁifﬁgmﬂtvwcﬁﬁé%ﬁsmgﬁ;& Mﬁf%mﬁ%ﬁﬂsmg mther
AP (1) @MOIDS IBYDHAR (PSRN RMRYSAg anihadics o e AR Tagment. .

rsponscs A}]P armacey| tlca composition of claim wherein the carner oec
P eiecied | ﬁo Semiftiro t%%ﬁléﬁéetﬁgeé‘f“@éﬁj‘fﬁ‘ﬁI’Bﬂ?ﬁﬁﬁée%é%’éqélﬁﬁlﬁé%
deP“"edh‘éﬁ%%Rfﬁﬁrn (KLH), immunoglobulin molecules, ovalburnin, tetanus toxoid
proteirCaiatNeligsheia taniagiichisowtarssnembianeprotei ﬁ@*‘?ﬂﬂl&%& relative to

other 1mﬁQMEcg1)c Jon&@ﬂ@%ﬁ?%g&qgmmﬂtng &g%@ nias Wr}ﬁffev%l e[ggger:isgiﬁcd in

the mwo ecullrgmgtﬁr %f ) féarmaceutlcal com osmon 0

B e T TSRS S A BRI ATREE G n b ik Didi g o tevate plasma
AP ie"ﬂFyEﬁ% SP RSP RHHBIIPT $51: Imvpriisisrsautidbconmy osidioride Glaimbs prior art.
As such,irédeitifibeiconfugatercgmprisias Skidrk inkedrtg agpeptide of fepmyaiha clevate

plasma M&Q}/@M‘lm &owﬂg a %é}ﬁfd@y@)fééﬂ%%%% 0% Bp %A%fs foruse ina
vaccine JQJEHH&@ ﬁ& AE:%!BE\{) { e mv har)her e fAﬁgsebH%fllég I;lne trFe @%%%ﬂ%ﬂsab% o

6-amjnohexanoic aci and cre romoace
“hara“te‘b’?%a%%ﬂaé*&i}ﬁ*‘ca%%w&%%%ﬁ“efftéréwyﬂwrréf@wvmewmga@ae@mpr@w .
nature oigg Pdytilskeldntitedaptiveselebigy Gofvad pliha-(PRGHAE [t will be further
appreciaM@GHMEsEREER Eﬁ%ﬁﬁYhNﬁv&tﬁﬁM&&hﬁxiB&@%@tﬁ oMK dino acid AB

fragmentg@f_%égg;@g@gaggﬁﬁ'f?%@{%%aég& }g é zE) 1\3/0 ycl\é\{aKI aanGE!y respons!tza in the host

“’rgam“’éq‘ﬂ ARG AEDVGSNK (PEG)-AEFRHDSG-(PEG)-EFRHDSGY-(P
EG)- RHDS NH2 Ac-BAEFRHGS(Aha)-Lys-Lys(BrAc)- H2 Ac- D K(o0) -1
Ac -EFRHDSGY(Ma)--Lys- (Br - 2 10 Ac-AEBVGSN (Aho) -|
AC-SGYEVH-Aha_HSH .rAc-Lys-Lys-Lys- H2 AcV _(Aho)-- C
k-EFRHDSGY-(Aho)-WH
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and Ac-DSGYEVNN-(MG)-BM N AC-GLWGGW-(Aha)--N H 8rAc--Lys
-Lys-4,.ys-Lys- H2 Ac-AEDWSH -(A.ha)-NtH Ac-EF RHGSGY-(Ma)-- IN
15 11. A pharmaceutical composition of claim 10 wherein the conjugate
comprises OMPC linked to: -26 Ac-- R DSGY(10)-Lys-L. (r)-N 2 Ac K(a)
-1 12. A pharmaceutical composition according to any previous claim
fiuther comprising a pharmaceutically acceptable adjuvant. 5 13. A
pharmaceutical composition of claim 12 wherein the pharmaceutically
acceptable adjuvant is an aluminum hydroxide or a saponin-based

WHAT 1adjevanses#t. A pharmaceutical composition of claim 9 wherein the
pharmaceutically 10 acceptable adjuvant is a saponin-based adjuvant.

15. A ph ti
p afmi‘:%g; o &ﬁ&ﬂ&% Q:ADYPIEVIRNS

[ veﬁtln%o g If e %%&%Sf&n?fof
. ‘%ﬁ i e %%‘i%@ Ll
peptides f\g %ﬁgfﬁ&%%’ﬁ% L%ZI'I é\fv 110> Merck
& Co., Inc. Garsky, Victor Joyce Joseph G. Keller Paul M. .Kinney,
GeneZLlangAth@ﬁPﬁ@e% SPIRMpR of EERIBE 16 AOTRERGEIC
ﬁagmemma@smm@mm%sfm%@mmwwm% er) of AB, 2

multivalepRERINIENTeRATRZNE] WitRatlcpnaima spacer 594 o TadEvalpe praoghgd multiple
antigen BOBEIHEE)-

of AR

3. A pharmaceutical composition of claim 2 wherein said immunogenic
fragment is a multivalent branched MAP or a multivalent linear peptide with a poly(ethylene
glycoly (PEG) spacer.

4. A pharmaceutical composition according to claim 2 wherein said
imrnunogenic fragment is a multivalent branched MAP.

5. A pharmaceutical composition according to any previous claim in which a
carrier molecule is linked to said immunogenic fragment to form a conjugate, wherein the carrier
promotes an immune response comprising antibodies o the AP fragment.

6. A pharmaceutical composition of claim 5 wherein the carrier molecule is
selected from the group consisting of serum albumins, keyhole limpet hemocyanin (K1LH),
immunoglobulin molecules, ovalburnin, tetanus toxoid protein and Neisseria meningitidis outer
membrane protein complex (OMPC).

7. A pharmaceutical composition of claim 6 wherein the carrier molecule is
OMPC.

8. A pharmaceutical composition of claim 7 wherein a muitivalent MAP-
OPMC conjugate is generated using a lysine-based scaffold.

9. A pharmaceutical composition of claim 6 wherein the conjugate comprises
KLH linked to a peptide of formula:
Ac-AEDVGSNK-(Aha)-C-NI;;
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<151> 2005-05-05 <160> 79 <170> FastSEQ for Windows Version 4.0
<210> 1 <211> 42 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Peptide <400> 1 Asp Ala Glu Phe Arg His Asp Ser Sly Tyr Glu
Val His His Gin Lys 15 10 15 Leu Val Phe Phe Ala Glu Asp Val Gly Ser
Asn Lys Gly Ala lle lle 20 25 30 Gly Lou Met Val Gly Sly Val Val lle Ala 35
40 <210> 2 <211> 8 <212> PRT <213> Atrtificial Sequence <220>
<223> Synthetic Peptide <400> 2 Asp Ala Glu Phe Arg His Asp Ser 15
<210> 3 <211> 8 <212> PRT <213> Atrtificial Sequence _| WO

2006/12 thapinkild92906/046848 %, 5449> <223> Synthetic Peptide
Ac-AEDVAGORI.- Mla- Sl BheMgiHis Asp Ser Gly 15 <210> 4

where Aha refers to 6-aminohexanoic acid and BrAc refers to bromoacetyl.

5 10. A phammaceutical composition of claim 7 wherein the conjugate comprises
OMPC linked to a peptide selected from:

Brhc—Aha~{PEG)~AEDVESNK ~(PEG)-EFRHDSGY-NH,
Bric-Ahio—{PEG)~AEDVGSNK—{PEG) ~DAEFRHDS- N,
Brie~Abo-{PEG)~AEDVOSNK~{PEG)~DSGYEVHH-~(PEG)~ EFRHDSGY-NH,
Bric~Aha—{PEG)-AFVGSNK—{PEG) -AEFRHDSG—{PEC)—EFRHDSGY—{PEG) - DAEFRHDS—NH,
Ac~DAEFRHDS(Aha)~Lys~Lys(BrAc)-NH, |
Ac~AEDVGSNK(Aho) —
Ao~ EFRHDSGY(AR)~Lys~Lys{Brac)-NHy
o Ac=AEDVGSNK{Aha) —
Ac-DSGYEVHH- (Ao} -NEH
33?5\8'“"1.}{.‘3“{}'8“1,}?3“?*35‘{2
Ac~AEDVGSNK~{Aha}~NEH
Ac-EFRHDSGY~{Aha)-NeH
. Ac~DSGYEVHH-{Aha)-NEH
Ac-GLMVGGW-(Aho) -NeH
Brkcwt,yswi,gsﬁi;ysw«i,yswﬂﬁz
Ac—-AEDVOSNK = (Aha)~NeH
AC~EFRHDSGY - (Aha)-NEH

15 11. A pharmaceutical composition of claim 10 wherein the conjugate
corupnises OMPC linked to:
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10

15

<211> 8 <212> PRT <213> Atrtificial Sequence <220> <223> Synthetic
Peptide <400> 4 Glu Phe Arg His Asp Ser Gly Tyr 15 <210>5<211>8
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Peptide
<400> 5 Phe Arg His Asp Ser Gly Tyr Glu 15 <210> 6 <211>8 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic Peptide <400> 6
Arg His Asp Ser Gly Tyr Glu Val 15 <210>7 <211> 8 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Peptide <400> 7 His
Asp Ser Gly Tyr Glu Val His 15 -2 WO 2006/121656

Ac~EFRADSY(Aha )~ Lys-Lys{Brac)-Niy

Ac~AEDVGSNK{dha} —

12. A pharmaceutical composition according to any previous claim further
comprising a pharmaceutically acceptable adjuvant.

13. A pharmaceutical composition of claim 12 wherein the pharmaceutically
acceptable adjuvant is an aluminum hydroxide or a saponin-based adjuvant.

14. A pharmaceutical composition of claim 9 wherein the pharmaceutically
acceptable adjuvant is a saponin-based adjuvant.

15. A pharmaceutical composition according to any previous ¢laim for use in
preventing or treating a disease associated with amyloid deposits of AP in the brain of a patient.

16. A pharmaceutical composition of claim 15 wherein said disease is
Alzheimer's disease.

-7 -



<210> 8 <211> 8 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthetic Peptide <400> 8 Asp Ser Gly Tyr Glu Val HisHis 15 <210>9
<22]0%> § <212> PRT <213> Atrtificial Sequence <220> <223>_§ thetic
YBeptide '€400> 9 Ser Gly TyrGlu Val His His GIn 15 <21059 Ulidigesr
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Peptide
<400> 10 Gly Tyr Glu Val His His Gin Lys 15 <210> 11 <211> 8 <212>
PRT <213> Atrtificial Seque%ﬁgggiﬁ%&% Synthetic Peptide <400>
11 Tyr Glu Val His His GIn Lys Leu 15 <218> 12
<110> Merck & Co., Inc.
Garsky, Victor
Joyce, Joseph G.
Keller, Paul M,
Kinney, Gene
Liang, Xiaoping
Shiver, John W,

<120> PEPTIDE CONJUGATE COMPOSITIONS AND
METHODS FOR THE PREVENTION AND TREATMENT OF ALZHEIMER'S
DISEASE '

<130> Z186BY~PCT

<150> 80/677, 886
<151> 2005-05-05

<160> 78
<170> FastSEQ for Windows Version 4.0
<210> 1
<211> 42

<212> PERT
<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 1
Asp Ala Glu Phe Arg Bis Asp Ser Gly Tyr Glu Val His His Gln Lys
1 5 10 15
Leu Val Phe Phe Ala $lu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile
20 25 30
Gly Leu Met Val Gly Gly Val Val Ile Ala
35 40
<210> 2
<211> 8
<212> PRT

<213> Artificial BSequence

<220> _
<223> Synthetic Peptide

<400> 2
Asp Rla Glu Phe Arg His Asp Ser
1 5

<210> 3

<211> 8

<212> PRT

<213> Artificial Sequence



<211> 8 <212> PRT <213> Atrtificial Sequence <220> 3 WO

2006/121656 PCT/US2006/016481 <223> Synthetic Peptide <400> 12

Glu Val His His GIn Lys Leu Val 15 <210> 13 <211>8 <212> PRT

WO 14/ NAffiGial Sequence <220> <223> Synthetic Peptide REBOSYNPAF481

His His GIn Lys Leu Val The 15 <210> 14 <211> 8 <212> PRT <213>

Artificial Sequence <220> <223> Synthetic Peptide <400> 14 His His GlIn
<220> | ys Leu Val The The 15 <210> 15<211> 8 <212> PRT <213> Atrtificial
223> Yahighie "€B505°<223> Synthetic Peptide <400> 15 His Gin Lys Leu Val
<apo> Phe TheAla 15

Ala Glu Phe Aryg His Asp Ser Gly
1 5

<210> 4

<21i> B

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetlc Peptide

<400> 4
Glu Phe Arg His Asp Ser Gly Tyr
1 5

<210> 5

<211> 8

<212> PRT .

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 5
Phe Arg His Asp Ser Gly Tyr Glu
1 5

<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<4D0> 6
Arg His Asp Ser Gly Tyr Gilu Val
1 5

<210> 7

<211l> 8

<212> PRT

<213> Artificial Sequence

<Z220>
<223> Synthetic Peptide

<400> 7
His Asp Ser Gly Tyr Glu Val His
1 5



<210> 16 <211> 8 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthetic Peptide <400> 16 Gin Lys Leu Val Phe She AlaGlu 154 WO
2006/121656 PCT/US2006/016481 <210> 17 <211>8 <212> PRT
WOI%YRIfftial Sequence <220> <223> Synthetic Peptide B4HESAHe{0)681
Leu Val Phe Phe Ala Glu Asp 15 <210> 18 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Peptide <400> 18 Leu Val
<z10> Bhe Phe Ala Glu Asp Val 15 <210> 19 <211>8 <212> PRT <213>
<211> Artificial Sequence <220> <223> Synthetic Peptide <400> 19 Val Phe
<212> PRe Ala Glu Asp Val Gly

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 8
Asp Ser Gly Tyr Glu Val His His
1 5

<210> &

<211> 8

<212> PRT

<213>» Artificial Sequence

<220> _
<223> Synthetic Peptide

<400> 9
Ser Gly Tyr Glu Val His His Gln
1 5

<210> 10

<211> B

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 10
Gly Tyr Glu val His His Glin Lys
1 5

<210> 11

<211> B8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 11 :
Tyr Glu Val His His Gin Lys Leu
1 5

<Z210> 12

<211> 8

<212> PRT

<213> Artificial Seguence

<220>



15 <210> 20 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptide <400> 20 Phe the Ala Glu Asp Val Gly Ser 15
<210> 21 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
VB ML Peptide 5 WO 2006/121656 PCT/US2006/016481F CHE§2195016481
Phe Ala Glu Asp Val Gly Ser Asn 15 <210> 22 <211> 8 <212> PRT
<9235 <21C3>tArtifécia[ Sequence <220> <223> Synthetic Peptide <400> 22 Ala
CRFASp Val@ly Eer Asn Lys 15 <210> 23 <211> 8 <212> PRT <213>

<400> Putificial Sequence <220> <223> Synthetic Peptide <400> 23
Glu Val His His Gln Lys lLeu Val
1 5

<210> 13

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 13
Val His His Gln Lys Leu Val Phe
1 5

<210> 14

<211> 8

<Z12> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peplide

<400> 14
His His Gin Lys Lew Val Phe Phe
1 5

<210> 15

<211> 8

<212> PRY

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 15
His Gln Lys Leu Val Phe Phe RAla
1 5

<210> 16

<Z1li> 8

<212> PRT

<213> Artificial Seguence

<Z20>
<223> sSynthetic Peptide

<400> 18
Gln Lys Leu Val Phe Phe Ala Glu
1 5



Glu Asp Val Gly Ser Asn Lys Gly 15 <210> 24 <211> 8 <212> PRT
<213> Atrtificial Sequence <220> <223> Synthetic Peptide <400> 24 Asp
Val Gly Ser Asn Lys Gly Ala 15 <210> 25 <211>8 <212> PRT <213>
Wﬂﬁméféléféquence <220> <223> Synthetic Peptide <400>P55A§14((p16481
Ser Asn Lys Gly Alalle 15 <210> 26 6 WO 2006/121656
PCT/US2006/016481 <211> 8 <212> PRT <213> Atrtificial Sequence

zgigi 23220> <223> Synthetic Peptide <400> 26 Gly Ser Asn Lys Gly Ala lle lle

12> php <210> 27 <211>8 <212> PRT <213> Artificial Sequence <220>
<213> m223rcHyntheticReptide

<220>
<223> Synthetic Peptide

<400> 17
Lys Leu Val Phe Phe ARla Glu Asp
1 5

<210> 18

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 18
Leu Val Phe Phe Ala Glu Asp Val
1 5 -

<210> 19

<211> 8§

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 19
Val Phe Phe Ala Glu Asp Val Gly
1 5

<210> 20

<Z211> B

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 20
Phe Phe Ala Glu Asp Val Gly Ser
1 _ 5

<210> 21

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<Z23> Synthetic Peptide



<400> 27 Ser Asn Lys Gly Ala lle lle Gly 15 <210> 28 <211> 8 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic Peptide <400>

W% §H2LI¥ Gly Alalle lle Gly Len 15 <210> 29 <211>8 <r%'1§§ E?
<§@> Art%cial Sequence <220> <223> Synthetic Peptide <4 3 %/&65481

Gly Ala lle lle Gly Lau Met 15 <210> 30 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Peptide -7 WO 2006/121656
<400> 2PCT/US2006/016481 <400> 30 Sly Ala lle lle Gly Len, Met Val 15

Phe Ala<@bOnl w2lE28s<212m PRT <213> Artificial Sequence <220>
1 5

<210> 22

<211> 8

<212> PRT

<213> Artificial Seqguence

<220>
«223> Synthetic Peptide

<400> 22
Bla Glu Bsp Val Gly Ser Asn Lys
kS 5

<210> 23

<21ll> 8

<212> PRT

<213> Artificial Secuence

<z220>
<223> Synthetic Peptide

<400> 23
Glu Asp Val Gly Ser Asn Lys Gly
1 5

<210> 24

<211>» 8

<212> PRT

<213> Arxrtificial Sequence

<220> .
<223> Synthetic Peptide

<400> 24
Asp Val Gly Ser Asn Lys Gly Ala
1 5

<210> 25

<21i> 8

<212> PRT

<213> Artificial Seguence

<220

<223> Synthetic Peptide

<400> 25

Val Gly Ser &sn Lys Gly Ala Ile
1 5

<210> 26



<223> Synthetic Peptide <400> 31 Ala lle lle Gly Len Met Val Sly 15
<210> 32 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Peptide <400> 32 lle lle Gly Len Met Val Gly Gly 15 <210> 33
VOIPYBIS512> PRT <213> Artificial Sequence <220> <223 BRI 6481
Peptide <400> 33 lle Sly Leu Met Val Gly Gly Val 15 <210> 34 <211> 8
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Peptide

2727 £400> 34 Gly Leu Met Val Gly Gly Val Val 15 <210> 35 -8 WO

<2135 i ;&g@S@@gﬁ@SZOQG/OlM& <211> B <212> PRT <213> Artificial
Sequence ‘

<220>

<223> Synthetic Peptide

<400> 26
Gly Ser Asn Lys Gly Ala Ile Ile
i 5

<210> 27

<Z211> 8

<212> PRT

<213> Artificial Sequence

<220>
<Z23> Synthetic Peptide

<400> 27
Ser Asn Lys Gly Ala Xle Ile Gly
1 5

<210> 28

<Z211i> 8

<Z212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 28
Asn Lys Gly Ala Ile Ile Gly Leu
1 5

<210> 28
<211> 8

<212> PRT
<2l13> Artificial Sequence

<220> :
<223> Synthetic Peptide

<4Q0> 29
Lys Gly Ala Ile ile Gly Leu Met
1 5

<Z10> 30

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide



<220> <223> Synthetic Peptide <400> 35 Leu Met Val Gly Gly Val Val lle
15 <210> 36 <211> 8 <212> PRT <213> Artificial Sequence <220>
Wf)%ggﬂs rs%hetic Peptide <400> 36 Met Val Gly Gly Val Val II,Ie Alaml 5

2710¥'3%2211> 18 <212> PRT <213> Artificial Sequence S2932¢%5436481
Synthetic Peptide <400> 37 Asp Ala Glu Phe Arg His Asp Ser G1ly Tyr
Glu Val His His Gin Lys 15 10 15 Leun Val <210> 38 <211> 8 <212>

<a00> FRT <213> Artificial Sequence <220> <223> Synthetic Peptide <400>

cly nla3@iAsprAlaGinheédrgreis Asp Ser 15 <210> 39 <211> 8 <212> PRT

1 <213> Artificial Sequence '

<210> 31

<211> 8

<212> PRT

<213> Artificial Sequence

<220> .
<223> 8Synthetic Peptide

<400> 31
2la Ile Ile Gly Leu Met Val Gly
1 : 5

<Z210> 32

<21i> 8

<212>» PRT

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 32
Ile Ile Gly Leu Met Val Gly Gly
1 5

<210> 33

<21i> B

<212> PRT

<2313> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 33
Ile Giy Leu Met Val Gly Gly Val
1 5

<210> 34

<211> 8

<212> PBRT

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 34
Gly Leu Met Val Gly Gly Val Val
1 5

<210> 35



<220> 9 WO 2006/121656 PCTIUS2006/016481 <223> Synthetic
Peptide <400> 39 Ala Glu Phe Arg His Asp Ser Gly 15 <210> 40 <211>
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetlc PeEtlde
WQ&&‘B’% A6%1u Phe Arg His Asp Sex Sly Tyr 15 <210> 41 E514187806/016481
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Peptide
<400> 41 Phe Arg His Asp Ser Gly Tyr Glu 15 <210> 42 <211> 8
:‘;Ei 8<212> PRT <213> Artificial Sequence <220> <223> Synthetic Peptide

“213> A§€f ﬁ%%@@&j&gsp SerSly TyrGlu Val 15 <210> 43 <211>8 <212>
' PRT '

<220>

<223> Synthetic Peptide

<400> 35
Leu Met Val Gly Gly Val Val Ile
1 5

<210> 36

<2ii> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 36
- Met Val Gly Gly Val Val Ile Ala
1 5

<210> 37

<Z11> 18

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptlide

<400> 37 .
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Slu Val His His Gln Lys

1 5 10 15
Leu Val

<210> 38

<211> B

<212> PRT

<213> Artificial Sequence

<220>
<223> SBynthetic Peptlde

<400> 38
Asp BRla Glu Phe Arg His Asp Ser
1 5

<210> 39

<Z211> 8

<212> PRT

<213> BAriificial Sequence

<220>



<213> Artificial Sequence <220> <223> Synthetic Peptide <400> 43 His
- Asp Ser Gly Tyr Glu Val His 15 -10 WO 2006/121656
PCT/US2006/016481 <210> 44 <211> 8 <212> PRT <213> Attificial
W8I <220> <223> Synthetic Peptide <400> 44 Asp SEXEFOpgP16481
Glu Val His His 15 <210> 45 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Peptide <400> 45 Ser Gly Tyr Glu Val
<223 PREPE'GIRCEE9€210> 46 <211> 8 <212> PRT <21.3> Aftificial
<400> dequence <220> <223> Synthetic Peptide <400> 46 Gly Tyr Glu Val His

Ala GLHERIGIrhysid Bsx2EQ>AY <211> 8
1 5

<210> 40

<211> B

<212> PRT

<213> Artificial Sequence

<220>
<223> Bynthetic Peptide

<400> 40
Glu Phe Arg His Asp Ser Gly Tyx
1 5

<210> 41

<211> 8

<212» PRT

<213> Artificial Sequence

<220>
<223> S8ynthetic Peptide

<400> 41
Phe Arg His Rsp Ser Gly Tyr Glu
1 5

<210> 42

<2il> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 42
Arg His Asp Ser Gly Tyr Glu Val
1 5

<210> 43

<211> 8

<212> PRT

<213> Artificisl Sequence

<Z220>
«<223> Synthetic Peptide

<400> 43

His Asp Ser Gly Tyr Glu Val His
1 5

w10~



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Peptide
<400> 47 Tyr Glu Val His His GIn Lys Leu 15 <210> 48 <211> 8 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic Peptide -11 WO
VOGS 686 PCT/US2006/016481 <400> 48 Glu Val His Hi§ BHi10gg016481
Leu Val 15 <210>49 <211>8 <212> PRT <213> Artificial Sequence
<2105 <220> <223> Synthetic Peptide <400> 49 His His GIn Lys Len Val. She
<211> é‘he 15 <210>50<211> 11 <212> PRT <213> Atrtificial. Sequence
<z12> fRR20> <223> Synthetic Peptide <400> 50 Glu Val His His GIn Lys Leu
<213> Yl GheGlu Sloedn&10 <210> 51

<220>
<223> Synthetic Peptide

<400> 44
Asp Ser Gly Tyr Gliu Val His His
1 5

<210> 45

<21ll> B

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 45
Ser Gly Tyr Glu Val His His Gln
1 5

<210> 4§

<211> 8

<212> PRT

<213> Artificial Sequence

<zZ20>
<223> Synthetic Peptide

<400> 46 .
Gly Tyr Giu Val His His Gln Lys
1 5

<210> 47

<Z211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 47
Tyr Glu Val His His Gln Lys Leu
i 5

<210> 48

<211> 8

<21Z> PRT

<Z13> Artificial Sequence

<220>
<223> Synthetic Peptide

-11-



<211> 11 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
Peptide <400> 51 His His Gin Lys Leu Val She She Glu Glu Glu 1510
<210>52 <211> 11 <212> PRT <213> Atrtificial Sequence <220> <223>
WOMMMETE Peptide <400> 52 His His GIn Lys Leu Val She SRETAS1)g/016481
Lys 1510 12 WO 2006/121656 PCT/QS2006/016481 <210> 53 <211>
11 <212> PRT <213> Atrtificial Sequence <220> <223> Synthetic
Peptide <400> 53 GIn Lys Leu Val She She Ala Glu Lys Lys Lys 1510
;;100> 43%10> 94 <211> 11 <212> PRT <213> Artificial Sequence <220> <223>

e Val His His - Lys5 Leuw Va 1

1 Synthetic Iggptld% <400> 54 Leu Val She Phe Ala Gin Asp Val Lys Lys
Lys 1510

<210> 49
<211> 8

<212> PRT
<213>» Brtificial Sequence

<220>
<223> Synthetic Pepitide

<400> 49
His #His Gln Lys Leu Val Phe Phe
i 5

<210> 50

<211> 11

<212> PRT

<213> Artificial Sequence

<220> :
<223> Synthetic Peptide

<400> 50
Glu Val His His Gln Lys Leu Val Glu Glu Glu
1 : 5 10

<210> 51

<211> 11

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 51
His His Gln Lys Leu Val Phe Phe Glu Glu Glu
1 5 10

<210> 52

<Zil> 11

<212» PRT

<213> Artificial Sequence

<220>

<223> Synthetic Peptide

<400> 52

His Hiz Gln Lys Leu Val Phe Phe Lys Lys Lys
1 5 10

.12 -



<210> 55 <211> 8 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthetic Peptide <400> 55 Leu Val Phe She Ala Gin Asp Val 15

szng%? %§o<211> 11 <212> PRT <213> Atrtificial Sequence <220> <223>
Vhthetic Peptide <400> 56 She She Ala Glu Asp Val Gly S& 1J§24016481
Lys 1510 <210>57 <211> 8 <212> PAT <213> Atrtificial Sequence
<220> 13 WO 20061121656 PCT/US2006/016481 <223> Synthetic

<211 %%ptide <400> 57 Ala Glu Asp Val Gly Ser Asn Lys 15 <210> 58 <211>
<212> 8rK212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Peptide
<213> 24006 &8 Aspdtah@ly Ser Asn Lys Gly Ala

<220>
<223> Synthetic Peptide

<400> 53
Gln Lys Leu Val Phe Phe Ala Glu Lys Lys Lys
1 5 10

<210> 54

<211> 11

<212> PRT

<213> Brtificial Seguence

<Z220>
<223> Synthetic Peptide

<400> 54
Leu Val Phe Phe Ala Glu Asp Val Lys Lys Lys
1 5 10

<2310> 55

<211> 8

<212> FRT

<213> Artificial Sequence

<220> .
<223>» Synthetic Peptide

<400> 55
Leu Val Phe Phe Ala Glu Asp Val
1 5

<210> 56

<2il> 11

<21i2> PRT

<213> Artificial Sequence

<Z220>
<223> Synthetic Peptide

<400> 56
Phe Phe Rla Glu Asp Val Gly Ser Lys Lys Lys
1. 5 19

<210> 57

<211> 8

<212> PRT

<213> Artificial Seguence

<220%

13-



15 <210> 59 <211> 11 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Peptide <400> 59 Gly Ser Asn Lys Gly Ala lle lle Lys
LysLys 1510 <210>60<211> 11 <212> PRT <213> Artificial
W8 2eHee’0<220> <223> Synthetic Peptide <400> 60 Asn RiS'GRFRE0fies81
lle Gly Leu Lys Lys Lys 1510 <210> 61 <211> 11 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Peptide <400> 61 Gly Ala lle
<223> ediytLerrREEYal Glu Glu Glu 1510 -14 WO 2006/121656
<ap0> PCT/US2006/016481 <210> 62 <211> 11 <212> PRT <213> Artificial

ala cLiSegHenuecsR2r $223mSynthetic Peptide <400> 62
1 5

<210> 58

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 58
Asp Val Gly Ser Asn Lys Gly Ala
1 5 '

<210> 59

<211> 11

<212> PRT

<2313> Artificial Sequence

<Z20>
<223> Synthetic Peptide

<400> 59
Gly Ser Asn Lys Gly Ala Ile Ile Lys Lys Lys
1 5 10

<210> 60

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 60 :
Asn Lys Gly Ala Ile ITle Gly Leu Lys Lys Lys
1 5 0

<210> 61

<211> 11

<212> PRT

<213> Artificial Seguence

. <220> .
<223> Synthetic Peptide

<400> 61
Gly Ala Ile Ile Gly Leu Met Val Glu Glu Glu
1 5 10

S 14-




lle lle Gly Leu Met Val Gly Gly Lys Lys Lys 1510 <210> 63 <211>B
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Peptide
<400> 63 Gly Leu Met Val Gly Gly Val Val 15 <210> 64 <211>11
WOSLIPESF <213> Artificial Sequence <220> <223> Synth&6d BEpgE16481
<400> 64 Gly Leu Met Val Gly Gly Val Val Lys Lys Lys 1510 <210> 65
<211>11 <212> PRT <27.3> Artificial Sequence <220> <223> Synthetic

<§igi f?eptide <400> 65 Met Val Gly Sly Val Val lle Ala Lys Lys Lys 15 10
221?) Eﬁ.,'%10> 66 <211> 42 <212> PRT <213> Artificial Sequence <220> <223>

<213> Synthelic Peptide.d5 WO 2006/121656 PCT/US2006/016481

<220>
<223> Synthetic Peptide

<400> 62 _
Ile Yle Gly Leu Met Val Gly Gly Lys Lys Lys
1 5 10

<210> 63

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<2Z3> Synthetic Peptide

<400>.63
Gly Leu Met Val Gly Gly Val Vval
1 5

<210> 64

<211> 11

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic Peptide

<400> 64
Gly Leu Meb Val Gly Gly Val Val Lys Lys Lys
1 5 10

<210> €5
<21i> 11
<21Z> PRT
<2313> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> €5
Met Val Gly Gly Val Val Ile Ala Lys Lys Lys
1 5 10

<210> 66

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> Bynthetic Peptide

~I5-



<400> 66 Glu Val Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His GIn
Lys 1510 15 Leu Val Phe Phe Ala Glu Asp Val Gly Ser RanLys Gly Ala
lle lle 20 25 30 Gly Leu Met Val Gly G1y Val Val lle Ala 35 40 <210> 67
VO INBI6%1 05 PRT <213> Artificial Sequence <220> <22 REEI5A84R16481
Peptide <400> 67 Asp Ala Glu the Arg His Asp Ser 15 <210> 68 <211>
8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Peptide
<q00> £400> 68 Ala Glu She Arg His Asp Ser Gly 15 <210> 69 <211>B
clu va$2dR? RRT5248> Artificial Segusace 220 152282sSynthglic Peptide

1 <400> 69 Gk She Arg His Asp SeeGly Tyr 15 <210>T20 <211> 8
Leu Valolflms, Pppla Glu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile
20

25
Gly Leu Met Val Gly Gly Val Val Ile Ala
35 40
<210> 67
<Z11> 8 _
<212> PRT

<213> Artificial Sequence

<220> :
<223> Synthetic Peptide

<400> &7
Asp Ala Glu Phe Arg Hls Asp Serx
1 5

<210> €8

<211> 8

<212> PRY

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 68
Ala Glu Phe Arg His Asp Ser Gly
1 5

<210> 69

<Z11> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 69
Glu Phe Arg His Asp Ser Gly Tyr
1 5

<210> 70

<211> 8

<212> PRT

<21i3> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 70
Asp Ser Gly Tyr Glu Val His His

- 16 -
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<213> Artificial Sequence <220> <223> Synthetic Peptide <400> 70 Asp
Ser Gly Tyr Glu Val His His -16 WO 2006/121656 PCT/US2006/016481 1
5<210> 71 <211>8 <212> PRT <213> Atrtificial Sequence <220>
W8 Bhetic Peptide <400> 71 Ser Gly Tyr Glu Val HisHiE €syp04/636481
<210> 72 <211> 8 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthetic Peptide <400> 72 Leu Val Phe Phe AlaGlu Asp Val 15
1 <210> 73 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

' Synthetic Peptide <400> 73 Ala Glu Asp Val Gly Set Asa Lys 15 <210>

<210> 74 <211>8

<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 71
Ser Gly Tyr Glu Val His His Gln
1 5

<210> 72

<211> 8

<212> PRT

<213> Artificial Segquence

<220>
<223> Synthetic Peptide

<400> 72 .
Lew Val Phe Phe ARla Glu Asp Val
1 5

<Z210> 73

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic Peptide

<400> 73

Ala Glu Asp Val Gly Ser Asn Lys
1 5

<210> 74

<211i> 8

<Z212> PRT

<213> Artificial Sequence

<220>
<Z23>» Synthetic Peptide

<400> 74 )

Gly Leu Met Val Gly Gly Val Val
1 : 3

<210> 75

<211> 18

~17-



<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic Peptide

<400> 74 Gly Leu Met Val Gly Gly Val Val 15 <210> 75 <211> 18 -17

WO 2006/121656 PCT/1JS2006/016481 <212> PRT <213> Artificial

VERHIEMERS&220> <223> Synthetic Peptide <400> 75 Glu VAFERSpM9e/016481

Arg His Asp Her Gly Tyr Glu Val His His GIn Lys 15 10 15 Leu Val

<210> 76 <211>10 <212> PRT <213> Artificial Sequence <220> <223>
<212> Byihthetic Peptide <400> 76 Glu Val Glu Phe Arg His Asp Ser Gly Tyr 15
<213> RRREDfge T 7EPPIS°8 <212> PRT <213> Artificial Sequence <220>

<220> <223> Synthetic Peptide <400> 77 Glu Val Glu Phe Arg His Asp Ser 15
<223> Synthetic Peptide

<400> 75

Glu Val Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln Lys

1 5 10 15
Leu Val

<210> 76

<211> 10

<212> PRT

<213> Artificial Sequence

220>
<223> Synthetic Peptide

<400> 76 :
Glu Val Glu Phe Arg His Asp Ser Gly Tyr
1 5 10

<210»> 77

<211> 8

<Z212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide

<400> 77
Glu Val Glu Phe Arg His Asp Ser
1 5

<210> 78

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Peptide-

<400> 78
Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu val His His Gln Lys
1 5 10 15
Len Val Phe Phe Ala Giu Asp Val Gly Ser Asn Lys Gly Ala Ile Ile
20 . 25 30
Gly Leu Met Val Gly Gly Val Val
35 40
<210> 78
<211l> 20
<21Z> PRT

-18 -



<210> 78 <211> 40 <212> PRT <213> Atrtificial Sequence <220> <223>

Synthetic Peptide <400> 78 Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu

Val His His GIn Lys 15 10 15 Len Val Phe Phe Ala Glu Asp Val Gly Ser

WRIANUIIGY Ala lle lle 20 25 30 Gly Leu Met Val Gly Gly VAHORESHUO 16481

<210> 79 <211> 20 <212>PRT -18 WO 2006/121656

PCT/US2006/016481 <213> Artificial Sequence <220> <223> Synthetic
<213> AReptide =400=u78cAsp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His
<3205 His GInLys 1510 15 Leu Val Phe Phe 20 -19

<223> Synthetic Peptide

<400> 79
Asp Rla Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gln DLys

1 5 10 15
Leu Val Phe Phe .
20

-19-



