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TI TLE OF THE | NVENTI ON COMPQOSI TI ON AND METHOD FOR

PRODUCI NG STABLE AMYLO D BETA OLI GOVERS OF HI GH
WOBEGU3AR WEI GHT FI ELD OF THE | NVENTI ON The i POEDNB10061024744

relates to a nethod for the preparation of a stable

anyl oi d beta oligoner and conposition thereof for use

TITLE ©F TRIE IWVENIGONOT SCreening reagent for the generation

compos@iT@NbirD WSy Bk SAButARALIBAE Qfyi@iAdHA8] &.1ebuers oF mIcH
voLEcuDhE hehe®F ' s di sease and other conditions related to

abnor mal anyl oi d beta aggregati on. BACKGROUND COF THE
NVENTI ON Al zhei ner's di sease, for which there is
FIELD QE WV;PNI Nt ed treatnent, constitutes a gl obal

p ubl i ohbaakitihnREISE @@n%hdar}&rtﬂpﬂ'%pﬂét%ﬁ RSk GBSle ahi6id beta oligomer
di sease i s _characterized by progressive denentia t

and conpgsien Hereaf HUIR # HETHAIISSHEPORE TSPeeRciar F gwraﬁlpla?gﬂntlbodles for the

treatmentP Giafifos 08 ABNYiRH §l diBéa881AtRD ek BéhdltRhd RIated@0hHoRhd) gmyloid beta
|l oird beta (Ab), an anphipathic peptide conprising

aggregagg}léls am no acids derived by proteolysis froma
menbrane protein precursor, anyloid precursor protein

APP) (for reviews, see, Lee, V.M, et ah, Annu. Rev.
BACK‘%\B@JN&QE T INVENTHRY (2001), Klein, WL.. Ml ecular
Mechani snms of Neur odegradati ve Di seases. Chessel et,

MF., AEBeime %qgge)se Wlﬁgh thgflé et 1ted|t1'39tmeIto LPMRutes a global
Ry Wi

NewJerse% f-assocl atl o S required
public hegfth pephlgm p W@rralom diyreypians. rihe dispase i Ob@ra@er(zpd hneprogesswe dementia

that is a%t)c@ded whh 8tmita8on %@umﬁﬂﬂl‘laﬁr gaﬂ%lgsl&% %)n’yloktﬂ;lﬁ%éé) the/i‘atter containing

Yankner, B.A., Proc
amy101d1b2§14§13)1 20 alppl(lg_zg@gf))ept% Wn&rtsmg B9#3 amgno aﬁqu derived by proteoly51s from a

membrah@ &ﬂ?}ﬁ@@ﬁsfoatah@fbuﬂpre&ﬁ;sog ?roéel@@ﬁ’)[’) (for falibwalséey Leb,REM., et al.,

ril form be the toxic speC|es
Annu. R NGB 8 RSN ek, Wb dlerute Mocidbims abil
Dlseaseél,\lglthgsléblbﬂllt/ﬁF 3@@ a6y Péggsa &gmiéﬁa %g%gm rioémﬁ%f Ne®Uerddy).

ur on ubseq .
st udi ﬁﬁe@a%%&ﬁ%ﬂWgﬂulf?éff?r&éwyctawar&yglfraw& F%lﬁwétﬂf& (Pike, C.J.,
et al., BEGORAESE3E B DIN3 RIANON Iakdnkd, U by ikn&BIA. Broc. S@il. WA, Sci. U.S.A. 91:

B MR O R —
was belidaBlts pe the soxtedptciesMHBweve dadds, of Bbfiltar M deedeAeakill nS&@rbus in culture
appeare&ﬁlesgévg%geuf 441’8 gg%/'s M@'ﬁ%?y ??PE)!}%{)) gléttsecgllent sgldles have
shown tiBit aéur&hginal d2§fdnct1815 Sriile@ &R fRiof M8 pjtributed tpamblies,sbmble assemblies of
AB, whi(éﬁTeha%grgrleee\rrllgre re}g ogig%ol &fﬂg elnr%%%l;%}sl(ggyl ﬁdcférwe%l %usﬁ)?l ubl gs ADDLs)

(Lambe£Ad 8 <0al. W&mw)ampw (@208, g{dn@ayebm hetve, 1.

h e i 0 I
Neuroscgqyeégﬁrg r%g&?%lg%)hﬁglsﬁ thla/lt aeg%lp J. ﬁg @.Igem 97%5§§ 2%? % 1?992) In
particulas s silesmelmu@ndldp@nmh@l inSuRA/BRY IR dtigemesNMENREONPmonstrated (Kim,
H.-J., et al., Faseb I. 17(1): 118-20 (2003)).

Applicants herein have developed a method for the preparation of soluble oligomers in

high yield and conditions which stabilize said soluble oligomers.

SUMMARY OF THE INVENTION
The present invention is a method for producing a stable and soluble preparation
of an AP oligomer and a composition and formulation thereof. The method uses high

concentrations of A peptide, a pH in excess of 7.5 and multivalent anions, such as a buffer with
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The present invention is a nmethod for producing a

stabl e and sol ubl e preparation of an Ab oligoner and a
W@ opoeidsd on and fornul ation thereof. The net hBAT/USHS6/024744

hi gh concentrations of Ab peptide, a pHin excess of

7. 5 and mul tival ent anions, such as a buffer

i val ent te the f
divalenty qnllo %hté)rprom%e%ﬂé ?C{mu}]aa%n%%lﬁgmers t e rre % egﬁbq%méﬁ the
method Wlsb hititiess aidet dnabatklitived huth ¥e &iflwuedthaa®] and glycerol to enhance the

trlfluoroethanol and gl ycerol to enhance the oligomner
oligomeg sighj lthy I n anot her enbodi nent of the invention, the

produgt, Qfnes BinfodicaP ﬂhﬁ ifventidPl }_;L%@hé’ckblf %afﬁ‘k?nethod is a stable,

ol i goner having a par e sl ze o run to 100 nm as
soluble Afadigondr hyviag & padiciesize afH e &t 1@ imgs neabred) bﬁa dywhnaic light

seatteigg g oMt Helegteh et GF e ToEB 0 8. <labi e,

sol ubje; AN RkthEBBodiSieR® JTERS indentRInS BRsBbIQ RohuBM A oBdomer is a
| east 50%in the formof oligoners havi ng a di ameter

peptide pfepatiambavngat lnmtéﬁ% i thr foammaf odiizomes heping apdispetek g&10 nm to

of the invention, said
Sorunaﬁgﬁﬁﬁﬂ% 6¥8€§¥Q@52n i's ‘used generate a therapeutlc

ant i bpdyet ﬁmfthérhamﬁoﬂﬁﬁ&tﬂblﬂtheﬁﬁvéﬁtlbhesaﬁﬂéperﬁldé ips@Aagsion is used
BRI EF DESCRI PTI ON OF W NGS Figure | A repr esents

generatq y theggppriag M*bOSHf@ﬁh%F%P@t 9§b‘\16h‘?1§’8ﬁ§ diseatemat i on. The
Ab sanpl es were prepared in a sodi um buffer adjusted
various pH val ues between 4.5 and 9.0. Figure IB

BRIEF Q%WPF@MWEH@ AV INGet er (Dj 1) distribution of
Ab ol F@%qASre&Qsteﬂt's ﬁ%céﬂfe&%@};ﬁm@smeu\ %&oﬁ&%ﬁﬁhbﬁ‘ OThe A

anal ysi's wth (0) represen the mass fraction and

samples wrerpéma@éew padgm h@fes ﬁ%itl%t@;fp ﬁglqwa PErYfluPilbth%?@t"l -oad 9.0. Figure 1B
sovs A R SR8 Ry St P 5
scattermg Egaﬁ*%isre\?rg{ OLQSr Jnftlg? {hg ?rfasi%acﬁ?rpgﬂdgé rgﬁgséﬁml%:tﬁé écgfgerﬁ’lg intensity

fraction.r epr esent s t he recovery of sol ubI e Ab ol igoner

gr g}? aﬁigﬁlje quprgs{eﬁgg‘% e ﬁ%%uﬁﬁ%l%qor@ oh&ie faﬂ'ﬂatﬂm @FQI@WAB

_ st’or ag e total Ab peak area was
oligomeisnt egr at ed and pl otted agai nst nom nal concentrati on.

Fi gur Fig tre ReREemy R Ho& o? E%Sﬂtld@fcoﬁc@ﬁ@a@ﬁ)ﬁhﬂ iR f&itfdtion of soluble AP

vari ous exclpients on solu ol i gomer fornmation.
oligomessj gur e 5A shows the effects of the various excipients

at  37figuidhy fo reEénQ;Ut'h@ rgbgve?iﬂ QNBoltitie APl §126ksr fn@%aritnﬁs $3fta HP-SEC
exci pi ent S a represents the effect of

column ey 48t GAMIgH 46f e Y Col THgOEY ARBls IR P P SRS alffed aginst

nominal concentration.

Figure 5 represents the effect of temperature and various excipients on soluble AP
oligomer formation. Figure 5A shows the effects of the various excipients at 37°C, while Figure 5B
shows the effects for the same excipients at 4°C.

Figure 6 represents the effect of glycerol on soluble A oligomer stability in a sodium

phosphate buffer.
Figure 7 represents the cross-linking of AB4o and AB4g monomer peptides done with

glutaraldehyde. Molecular weight markers are shown on the left as an estimate of size distribution.
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phosphate buffer. Figure 7 represents the
cross-linking of Ab42 and Ab4 nononer peptides done
wowaon/ogasse ar al dehyde. Mol ecul ar wei ght mar ker SPEF/8S2006/024744
shown on the left as an estimate of size
di stribution.Lanes 1-5 contains Ab42, 0% 0.01%
05% 10% 0. 0, gl ut aral dehyde, respectivel
Lanes 1 ¢amials 3az, O 1(3?12 &gid 0.F9f ans. 305 slgtapihYds, wopactivly Lane 6-10
. 0.50% gl ut aral deh respecti vel gure 8
containg 440 Wt & %, RH5% ’dp%l ang Oéf)%ghlt@rb%eh}’/ibzrﬁspmtivgbrrer s
formed in 50 mM phosphate, pH 9.0 buffer, at days 1,
4, anHigdred¥ regrespniadie sebilit) of écﬂulﬂ@\ﬁ@ﬁol@emeﬂs forred itb30 mlMephosphate,
DS- PACE anal ysi s of gl utaral dehyde cross-1inked

pH9.0 t%‘éfﬁ‘b piceynhd, #idh. fistosaee pt hkedd-82Orms depuninaddydbe $R$-PAGE analysis of

glutarald/éﬁycﬁar&osglﬁﬁlkeﬂrs Fﬁl@@a@l"h@%ro@@uﬁ{éd @&itf'oﬁml\@ol&fulzﬁ 'w%%ht markers are shown
i st r% butjion. Figure 8A: Lane 1, blank; |anes 4, 1mM

as an es‘érf"‘&%R %7 dFrimiieBhosphat e, 0.5% gl ut ar al dehyde, days 1,
4 an dFléureVSQS B@&‘etll Eﬁhﬁf laneL Q-Qeﬁmlﬁ stock hf@ﬂ ﬁﬂﬂqllésphgt%’o 5%

? . 4 and 7, respectively; 8,
glutaralc%kw{ %t peéq)ea%‘f%,elanqs are lngM O%Qutaraldehyde days 1,4 and 7,
respectl'@ily,lﬂaiﬂé aJl MWM@S%?&E&&M&Q%&ZM&@?@IW @%t ﬁifar?lggﬁ’yge lanes 10-12, 850
ra y an respectively. "Figure
M stocf) é’w Pl ‘%ﬂy‘fﬁ %(R? 45%['?‘167 espefivel§s0 Ml stock in 50 mM
phos th@tue 8BOL&%1gblahlgNakoBhy 850 v aysk ﬁhsﬁnﬁr&o%hate 0.5%

s SRR 1oL B s 1 SRR v o

glutarald'éhﬁ% Ighast7artabieiv deck dny% ehtardldetiyte, daysr 18 pRCT,irvsbitively; lanes 10-
Iutaraldehyde days

k 0% )
12,650 ’iﬁ %’Ck @V ?ﬁ‘%df%lg%éé?%y 2 [ ﬁ?ngcé’(‘ie YLane 1, bl ank;
| anesFigurd 8CAbghertiblaiio d‘;:kles 2+4,5130r;‘[M pbukspbatnd] pbsplite, 0.5%

s GG S, Bk 259 oy DESRSEL) Bl s 1.4

7, respectigsipdartei 8y 8TWM, D Abregl@araldigdeOlaidd, MWNBIO% gimhmﬂiehydealﬁﬁes 10-12, 250

W I s 10-12, 250 nmM st ock,
”MStOCIgA) gf ut él?daélegiehygg £ %&H)&q%peéﬁqﬁd 7 respectively.
Fi gur&g8es8Dt hae llblaﬂt MRS 2-f 2R sthek ﬁﬁ@ i phospbite,i 006 %

et B8 AU A SN e g T o

glutaraldshydfwlmes o} %Og 19t 8 alockey e glultaazdé@ydfe, days 114) BodVirespentiiely; lanes 10-

| 44t 3 . v tivel
12,100 R B PSP A ™ BsPa &l dbhyce, - cays

1, 4 Epde 8 repr@SRe e leWedt W AB) HHdcR c@no%ﬁﬂ[ti%ﬁ @8 N1 PBosphate, pI 9.0
effect of Ab42 stock concentration in 50rM phosphat e,

buffer, apHCIorGepuidepy Qn iaindddacvityse Vel 2dals Hlied squarest-+ Dmicromolar test
concentr?t!io‘ﬁa eh \éir&Xs > 901‘9[(?1&%?4’( c?ﬁcell:t}altlof d squares - 5

nmol ar concen open circles -1
m cr onol ar test concentration DETAI LED DESCRI PTI ON OF

DT AL O O s R E S oer (St andar d

Pr ot onelstahddill plocedise BNh pRpatb@it ofisHIGHIB AR BigoRErs (\*Standard
? de at a canc ntra% P to 100 nM.at 4C in
Protocol% utilizes an overnight incubation A% peptide at a concentration up to 100 p,M at4°Cin F12
media (pH 7.4) (Lambert, M.P., et al., Proc.Natl. Acad. Sci. U.S.A. 95:6448-6453 (1998), Chromy B.A.,
et al., Biochemistry 42: 12749-12760 (2003), Stine W.B., et al., J. Biol. Chem. 278: 11612-11622

(2003)). These studies consistently demonstrated that soluble AB oligomer preparations formed under

these conditions appeared to contain a mixture of trimers, tetramers (12 kDa -17 kDa) and some larger

oligomers in the molecular weight (Mw) range of 50 kDa -200 kDa when analyzed by gel electrophoresis
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media (pH 7.4) (Lanbert, MP., et al, Proc.Natl. Acad.
Sci. U S A. 95:6448-6453 (1998), Chrony B. A, etal.

wBr@chessstry 42: 12749-12760 2003 ). Stine VRE&/USENG6/024744
al., J. Biol. Chem 278: 11612-11622 (2003)). These
studi es consistently denonstrated that sol uble Ab

and haveh! 'p%e?% I5izP bEPELA ARG A% Hpcﬂalﬂé}%%heh Be3et ik gt'ofnllc%tsce microscopy

red to contain a mxture of trimers, tetrane
(AFM). (ﬁf@ Siandard ProtRevhyestlisn 8 solblp ABkigorripirpAEtien inHighes high proportion

of the miRh @G44I ré’ﬁﬁt%‘ the (MAdmMEABRE RS sl tfﬁpﬁrepgrgt@on%n%ms an antigen

anal yzed by el ect rophoresi sand have a part|
has a lowprEOpspsity 16 pwéquomﬁ@ﬂ%m@ﬁ%andr@n@ ingirheheit isvppra diffeultyio eegover

antibodiRy spREIGEkEsolBILAB HlidohRacopy (AFM . The Standard
Pr ot ocol results in a soluble Ab oligoner preparation

i n whidd12id ke Honil forsestion i complen @ragess thif way yvelve fhe presence of 2
translenph&ﬁﬂﬁﬁteﬁ&dﬁﬁ%ef@@&gﬁhaﬁb@ﬁ[})leadﬁﬁcoﬁfbﬁﬁatlcﬁlrii §chleved (Walsh.D.M.,, et al.,
E when used as an antigen has a
zpiol. FhaB i dsis 057 6BEE. Prntimendesporue harawsaeeenpatinns ek hlix
inducing $olvedt, Ffludradthbhd] CTIFR) ihdcssCRRN Edrmaitnl 4 Bt 7eS we B6lofitice ctrﬁ?ical

cncers SRR RO AL Do, )l om0 1 s

helical dtfzetiibeedmed dbmmadt, leidigy taBHiGitien &Efbﬁ[ gohdadod (F%Qdul Y and Teplow

. 1 e o B IBNAL aSlB e bR e

Applicasts beliegs thatidashaitkead thatoniz@ﬁ%m&ﬁhd laktiddrSesidued of AB affects the

N EIE TR TN e R -
fibril fommion rstmlablted rand WherAﬁlefadﬂltlbﬂ off mTaHatnbﬁl’ﬂS &fad helix-inducing solvent would

promote, asﬁ&é 1<) fcr;%lt io nr% ljlél?s"c\e/%uenﬁ assoc r?,elgn esnsggélfct:d lgi%a?a {g{g&i& 8rﬁlan8e yield and
stabilityjofi Bnlbble Aﬁ nhg‘.ﬁneﬂs As shoeh ontatiaoples Bazbilbw, Applicanshave produced such

T . Biol. Chem 277: 36948-36954 (2002)).
asmthﬁﬁkgww(%gQ?ghlng to be bound by any theory,

Appl i danted hbusin, the ¢ermliagluble A§ wiligémerd medye theosolubly olggomeric form of an
e of the histidine residues of Ab affects the

at
AP Peptaigsé%ﬁ a%efeestﬁ BREcIRENhe ?%‘f‘%fi %olﬂg?@epﬂtmhgom@np n@AB4z,

il gni z an ul d ndi t re fibri
nowever, BRLERAT S RRRPEY o i e AP LBl nol oo fpnine
alteratloasmldnmmatmﬁs aukhittel exnpllayeldiad wejl. Fok mlﬁtpldj\ﬂidlfﬁinmfoﬂcﬁlfeﬁﬂtmg from the use
C formati.on and. sub equent . as
ofa syn@i%tjécﬁ) it de laying mutatio at1on arélhnlg') acid b ycﬁlgT handsﬂ%) gﬁl albai%lvf fe)ﬁu%lf’é could be
used hersin| Sbd, éV %2/0949@651151 WO (098P tonior examplee ofpeptifhdsdmvinfmbdifications at

. . i . t
i oS8R A8 0L A SEAQSRIGHH | gae
Another glsanejtl¢ gfomnmitdblevpeptide inblodesshansk ef a bibligdatet foon bfﬂlhmA(ﬁfpepIrde
Ab pept hgﬁ heljeﬁ;e otlgltn? f‘s@e[b'iee gol?rﬂ@ gﬁﬁ op&%%eﬁ”zﬁlg% sldelbf% ﬁ%omerlc

omer 1s t | gonerr ¢ OWev er
form of lﬂh@ag Bepsike priodetl By thencgiiod clanuddchereds ddpnifsteblet” fitzis medtih e preparation

having 169 ﬁfdﬁorgér réRiveltHhk %Hg&&rm@?{% g/mcﬁ g p@mék&f&%& formed is

and rnut ations coul be enpl o
substantiaf lepopramedp fuxdier essesiate tegfortnr Bhrils preagersgatesfangd lsslywtpmte |t@dlssoc>1atlon

to form ﬁ@rﬂﬁﬂe@se [ﬁ%‘é‘tﬁk%tﬁﬂﬂaﬁfpr%éol%o%%’e Mrg)r (LR %@Iﬁlé)ill ek ol1gomer

of the native sequence could used herein

Concentretzvne o8 trboutl Q0 weing hpdo grabibityrod ab@kwaésF@b“p%ﬂw @é&hods described
herein, tfﬂ@dligﬁﬂeﬁ@ﬂihigfe@én't fRentRh haTthH@nd&indidR HF d HeAnland R hgr c@fl be stored

he native uence, |ncorporated herei'n as

for a wefig AHC e degrge Al agmg%twerwé&w%a%ﬁ oﬁstghﬂﬂvawénq@élgﬁd hing size
exclusioh BlﬁbMEiB@raﬁHifQSE@ﬁteQﬁu@le@bﬁpbﬁﬁ&a@l& Qekefnfhinl Bfe prddBnoBRr absence of poor

peak posjlotlo%s and poor recovery due to the retention of aggregates on pre-filters.
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As used herein the term"stable, soluble Ab oligoner"
nmeans the soluble, oligoneric formof an Ab peptide

w@e@dues® by the nmet hod cl ai ned herein. By "ste@l/E52006/024744
is meant a preparation having | ess nononmer relative to
the oligonmer and one in which the soluble Ab oligomer

so fofgd fe§e Hllgét{ti%ﬂ%\k)?]lléa}{ts Sy l § ndRsth r«il.tdl'l:%{lditions relative to

assocl at e tO orm f S or agg ates an
the Standard Reotecs! tickiding; inareased qoecemﬁatmnrfmmfbmsloowé\i)n@lewarﬁé pH (pH > 7.5)

and the e Q@5]‘311’:%5%9beIl)dulégngorHatl&hﬁ" sble, Mdb‘PJA Qlléohl%rs A&]J)hcants

i nvention herein, ol I goner concent fati ons up to
improveq srptheg pradupesipredominanily stabje. e¢lublp Bifitoligorecrethpt arwholubw gy to50 nm in

diametef, A@mBRLRAYS dHRHGE Fl%agaﬂé?fn@ dhd SbHR 100 | kng{aS%foé kgfi i Iﬁﬁeculzg weight,

present i nvention vi ng concentrati ons

when m?ﬁsb*ﬁ% by &8t iabt sentarig. frsPrafeeam badirat Am&caatsg?@é thest oligomers

claimed ABGMEE BE i Ohm iV &iBHctBSnd hﬁ@@ﬁ@z{sﬁregfmo?écﬁm Wil MBE about 155,000 Da.
nmeasur ed usi ng _si ze excl usi on chromat ography (SEC

These megsupriiegis é(?r%spnﬁﬁ%f‘éubw|utdqun§blaléft0é<rsmlﬁklh@a!tdr?@alps%&@ﬁ Egsulignt

ollgomeﬁsb:féf@lISeP&GEPﬁ@ﬁhcﬁlﬂﬁkelﬁ%sﬂhﬁﬂ REGoR MA@ refofts MYRFXtiHME the size of
n. of aggregates on pre-filters.In the

these ohigplagrg,elwlg ?qt,] %h{lq%@ﬂpn /535 H}I}ilqg%lﬁldge%és ig I$BS(§9]@H°HS as well as the omission of
mobile ﬁ’efgﬁreﬁﬁs aﬂptaypipﬁwuﬂmhé BNthe ERh@hd @b Gp Hﬁ}ﬁlggioﬂﬁ&jﬁ[c@oscopy

measurefyﬁgt ?IE"M exagllp%vgﬁr 614'11 ? ( e S ed C&aﬁg{]4§9;]@t7lﬂg@0éﬁr)r?erp%rts the dlameter of

less thardli Ovieh Bastd anatomR fbroe intbﬁhse@yt(hﬁM’) QhdTRY 4s6dtiibn Sth@dE Rostly trimers and

sol ubl e. ol i n| i cant s' inproved nethod
tetramerﬁ)?%%ﬁ%@@%ﬁ%‘d%@ﬁég H3FME  sol ubl e Ab ol i goners
t hat Eh@staaﬂm lSdSlqué)Aﬂ wliganbds ¢fthd Ibreﬂanﬂlﬁﬁetnﬁbn ard SuitBRIH 186 as an

antigen %%ag YRR % é’l d s§ ﬁéﬁ %alcgﬁgﬂ% gg bo ég tta% llI}(::tgf gr%getnce of low
concentlsnmtoén hﬂgg—mdhmr@ spivefteucteds acivh salutivart TFBp Olthec aﬂgﬁlﬁc solvents such as
methylelgﬁ éﬁﬂ)qidg Hﬁ%ﬁ) hb\%%g[‘ﬁg %d&cllr%rlpqu rtEe% {ag((h: 3 tbe used fl rh?hgew fog?atlon
Promns@b@undut@sel@@latr@aure 'Ehtelseandmdsallyetmdtlw tm&mm woihdturadpkphies in a

circular lrilgfg[g t s %16}{‘[ ?ﬁ%}? grglgfug wg&h %Rg lrrféﬁlé/pg%ftox 3 that do not have helix-

inducing m@nertmsemvmh@uiwd fer mmaélon épinitiabmomuesr otk wmteni he
Si _Ze Moréob%sﬁas%dcg erﬁlg ﬁ’a s%%%ntgg%fl 1{1\?01119 B%ﬁ%egas to ci;]eate an
as the

. triners and tetraners I n utions as we
oligomepiptdas o prusturgrmilirdo pateighepacsrior tqxad diffeyible dégantees and thay is highly
1mmuno§el?1§: iR %ﬁﬁmonﬂeaﬂl ﬁ;ﬁﬁnétbﬁraqyer 'ﬁlgs@c;f%mlﬁarﬂglﬁﬂ Hlstﬁﬁ BY know that antigens
nmeasur ement. For exanple, Chrony et , Blochem stry
that assogite intp Jarer assergicy 20 g«slfraill@ PFe ismunegeicses: for exsmplep ngacsovws-

Bankow§lJ"5M Q. nmopaﬁa@ﬂA@J@l 8di Qﬁ@& 96 Ql@@ﬁ-@ﬂ@(ﬁ%%o P¥he( A5 Mmlﬁ’}ngf
SSOClatlon st of trimers and tetraners

structuray rele e dolPl r?aﬁsb@mﬁx@%lﬂ be pf hrapfitsn thpigancsytipp) selection and

quality c5ttdl BF BeABeudic nBAsEI] Qkibdd&. Qfs%ﬁﬁﬁ thelsR¥RMNMLOR @]5 8ligomers of the
Suitable tor use as an_antigen due to their high el d

present igygation waylfl pyayide an jeproyjed gesRprdonsin dheslevelprmgns of ap @fléﬁlf@" a passive
immunizafion! 4pProRELED eititeatiient SVATS ORICERY: dAbAsed isdlated with abnormal AB

hel i x-i nduci ng sol vent, such as a 5% sol ution of TFE.
aggregaher organi c sol vents such as nethyl ene chloride

m‘ ght OlansbodBhdnKof] tm;tedeﬁtgnmﬁ@emﬂﬁes&rsﬁbﬁamme NB sriigomer that is

Qr ol i rmati on.. Propensit nduce helic
10 mm o]y R Dl PO kB e toL R g he sample. Tn a
preferredmﬁﬂommmnuﬂle dolp)lﬂplé\ﬁ digone oftthe presdlk Biverliof B6:@prEses at least 50% of the
st rune | c_sol vent such i e .
peptice gl Bon. SATE pERER FosS BB Bl AT phoart b hsher, and
in the preseie wé Hivalsntianieds. fldore prefpatrly ttheoutabile) solablé AR loligammd bR nprises at least
st ock sol utions.
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Mor eover, inasnuch as Ab is a self-antigen, it would
be advantageous to create an oligoner that has a

W@ 200000336 simlar to naturally occurring toxiBCT/US2006/024744
di ffusible oligoners and that is highly i munogenic in
order to break inmune tolerance. Those of ordinary

70% of tﬁg ;pl?]gtld'e Anfi g p%ﬁratlthOaWdtlﬂﬁt Hbgﬁfh?} stabR! soﬁﬁﬁa‘)&ﬁ ligomer of the

arge assenbl 1 es are ener nDre I nmunogeni C
instant 11{‘5?@8011 smPrissefisre S0% Y thepertide sntigapiepewstion. M, et al ,

Proc. 1iNabdld béeach th§%e 19 grze fs%glbfegﬁﬁsol(g%%l?’ﬂl}ly dl}_fglefrom that

avallablllty of struct evant, stab
determingg] by |dypriie Hah tmprwao\@heaﬂmb@ﬁwomwufww m@r@s@w@fm rﬁechmque in

which s&Rl B&tet RricRREd g}“@ln’ot)é’tq? AR SR insPhncdsNBE AREIMDE Size determinations may be
nonoc) onal. anti bodi es. such, the stable, soluble Ab

an undergptirgasio, o the Aot @ligress siae dtientv areeyend inghilit ofthe tip irerosipler peptide

ends that :ﬁ‘@ 'ldb‘éﬁsi siRp&fIad AlthOPitidnt RRoABHE WA EMe eﬁiynﬂtﬁlcalfghﬂ éﬂ@tﬂemng
sSlve i munj zation ap roaCh to the treatnent

techniqus oo 1o SHRERIC P SER e ¢ QAP Seripiondn G oLl digfusion

coefficieAf GHdEER toQitreabdiBe ﬁa@ﬁlﬁﬁiglf' IESElmdyﬂefml& flﬁe (@Io@ﬁﬁ[ltr)] P% NV enérh. CFFlys 37:4814-
ol u e ol l.gomer at 1S

ses a st abl 10
1520 (R bR s ireipip Spigp e 1S CepBsFiRateiigat with lack of
structurqrepottedtforahe ﬁg&gm_lﬂlﬁ oﬂthﬂ'ﬁé}ﬂlﬂé llrﬂ f;)blrﬂﬂig&afw @/, Hréc. ?Iat hAcad Sci. USA
) re odi ment the sol uble ol i gormer of the
9916%%?%%%&&B&Q$ention conpri ses at |east 50% of the
pept i Wéthand wigtng forbe paundtbly @ty thedie) mﬁpﬁﬁaﬁ‘ﬁbeﬁéve that the properties of the

tratl . ..
sable, SRR SRR ReoPHE BPs L P aT o B Aty in i
preparatjon eaflé Btaiagty Tlteh@ jEbtd ie corsyokadadf @x/hbgai)ilvblg oh®pe A0IAP bdid BSidues (three

aspartic §c1d {e% }%{;eygthr}te R a@l %slledgesr} (?%B P(Ete%gﬂ% %%)Slétg‘%eafnq%cf acid residues
(one argmh'@ orn:dymﬁreslduﬂemmltel‘muwbmno s@gp and ﬂl&ﬁhisﬂ&ﬂ@/me@fduésb’l €The presence

of three @Eﬁi&lggl%mﬁﬁ]ets e DavR &l ?I%{n%f 1oﬁ Patlokgonspln Igl al? SH%OSI 8/| #eg(? go ionize

arent sl ze goner Piray
(becomefppsiﬁw)haac@ieureimwm@ eHbyhithmmaining nbwthd (cteptatdneued)rny higheH.

Ionizatioﬂ%@f'a% f ﬁlgﬁ) é:regl&feg ?esgig :Hé g%ﬁlgﬁ%atlglégfl\@e %e% %F}?ﬁ 4 %Fargge and

matt er
accelerafieéh gﬁsamw dup ﬁelad@sf@hargfnrgp@we Id@p@ram mwgmwmag/thbmsmhne

residues %Qﬁsr 1“1:1545 'og&till ﬁ’é@ opﬂ‘hrete?%aﬁ% H@J‘pgegvhlgﬁ) el mﬁﬁezagsoq}éﬁ dl& Rore C?electwe

resune i nab regli ster pepti
Asa resuflth mostpidhe w@g@p@p@‘g@@@ fra éhe frmatipipoffdirilg ¢affor theyuse of low pH and low

ionic stréh%ﬂlt E@lﬁﬁtlonm%lﬂsrﬁaﬁgn@e dynathis 1hﬂe&t3£or§0 ﬁlthférv{faggthose of ordinary
tech n%ﬂ@ these | oosel y suspended ends provi
Fesp

skill in the gyE 2z iat Ataalﬂqa@tﬁ usp of axeelayoled aHlin Biefifstpst wpthod to form

stable, sc1@siE Wﬁ%ﬂlgélﬁerﬁﬂ‘i@felts &och ﬁq@tehcﬂlﬁfg@ @?1@10%1 @ne’ﬂﬁﬁy bty ﬁr@;gmng fibrils.
hydr odynam c si ze Che

3 T Sahi e o by Eomeralepiribedberth ate Pt ot anchgtored in
the preseﬁb@ SmhlBYRnt Afiodsh & gfih] GieH¥R! wi!slﬁngfbnﬂb%ﬁrﬁl'By Myttﬁéofyaﬁgplﬁtants

s R O e YA T UE BERLLS

phosphatﬂﬂllmaﬁ%ﬂ an@ﬁﬂy 61219@3)1))1d tNélg E(:Slﬁéiﬁs VPHSRRNAR ghupbanb Qltéﬁ!iience for the
S elle pro rtres
presence g mialepc s maf Pl Pl g1 ok Af b f B iosde

(GM1). Ité§kﬂotwn tha Gdar issenﬁlﬂ@rﬁltb hcells€in @ﬁuebﬁd fhitiesd 4 flsung&h dMgodaBeharide
arati tora e. e

surface t &a(g ﬁ%‘g gneéfitlve C arﬁee G o iR QRS g)@) cg”? r%og)glata ions woyldbe the

multlvale(nt ieeoxdpie.t Howaer, dud ®©shedtesn adikdlehhlflﬁcﬁngbﬂﬁhaﬁph@te adtis Go

aluminuh gi&ra%ﬁé—lon apu(ljing’ 53( u\pagtts eSI;].IEl'Il z%ll\l/Ié/rclpa(l.‘il“j’rlmtnu1)1lle:<1dﬁ11r\11 ?Kﬁem et al., J. Pharm. Sci.
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(one arginine, one lysine residue, one term nal am no
group and three histidine residues). The presence of
wa booemodssst i di ne residues that have a nom nal PCT/US2006/024744
i oni zation constant pKi at pH 6.5, will tend to ionize
(becone positive) at acidic and neutral pH while
3118 béthng L& tan ) -
59: 311520 el Bl Rl R AR an dh i hronide coptining
adJuvanﬂétqheaWdzaama@nf e atltlf@ﬂn@l)alp@ptl de charge and
accel gpat :,0%10 Qo dpard O it LRI partition int
repul si o#ﬂlﬁ&? ?édl f pFo !F]Igl?tll%g)n lof tﬁg hpa ”°3|m°
membrapes $PEBEE phesphatidy linpsiel oovaétv &M1 mieqllepf Despite mcigagieg qopeentrations of
the peptRBah gl%%b%ﬁéé:ch TWE It 2 tl?a% 51%% fdol 1 cgﬁ%ﬁraﬁgﬁ @Fﬁlé ﬁ(éf:)tld&%mams in
a result, st of t publ i shed protocols
the monpraeripefping rﬁt@h ar plﬁﬁmagorbla consistept wifesug@eanlike @Wpﬂﬁe%rﬁﬂorted for the
peptide (FQW,Ji SHAIT%e M./ E10&Heth. BEPAA, Rb@@%m nlﬂﬁ‘t3 1‘6(2*)'39?13’)@(‘504?)(3&nd as such, this

electrostatlc I nt eract1 ons. Ehi' s ma% hose
propertydyag pesa pgeddwiApplicants;tp achigve hs&hmeédswé Hs i Leesomﬁ A Ohgomers by

increasif¥ARé bdnB&HuGtionts 0@ [vAdd BlAvale Qon@lékﬂ Ifhotr E@erﬂlﬂﬂ%% ohgomers by
met hod, t o, form st.abl e, sol ubl e gtorrers di f
¢

using lopgep Fragtion times Filang <t 6110%%\%11%?%’88 §nfb apm%ﬁ?gl% BH (7.4) resulted
only in thé Rthaton oifmee@&s@l@b@natmlowmeeibﬁﬁ S WBY 5. HEEBol. loBem. 278:11612-
sé)gl n are preferably forned and stored in the
11622 (%) ence of nultival ent anions. Again, w thout w shing
t O beApgiitagts bave alRy fodna ﬂfa}z’theémphlbﬁﬁhﬂﬁ)&pbﬁﬂ' bEARaidiBsurfactant-like
behav1or’&5 ﬁ%@ rn?(%l?é ngiﬁ 816.1%3'1?%}? gﬂ@g a%ﬁ gllléogg}'spcg t]?lffanlg%tlgn lflplog the¥r dilution
with a sqitveas thhitab diglettrio sorsednt signifiegay iowet that tvateg eathlab plycbréln dhis aspect of

contains a hate r.oup.. The preference for the ..
the m"elbt%"é‘é%aﬁ &v ef‘Hrﬁl‘Eﬂ *’g mV‘ﬁY‘B%Qg H’gflcr%ﬁng’& V@sn }haogglggl qligomer
sample rtelads tabé appihécyunﬁbr chmﬂltlbmsr ofﬂmmsm&leﬂmgﬂ alldslllsslabie(ti@\/bﬁ the pirticles is
to be m1n1 126? ome Spr?sen oGr}A ygzgr% oulcg geg%lg %rﬁlgrep r? %nccge}" ?%cgr?egy rsemaining in
original ohgqirr&rlzimom eig@taituedilhon geid:hmsavdmbkgrbsumaghywpm higher avidity in binding

phosphate ions would be the nultival ent

assays Op—g)@%&g&{‘tychm ce. However, due to the known coval ent

bi ndi "ﬁlga tohpgyitorspised ia thegmepatatiomb{the stalpte, soluble AP oligomers is also

behevedtw gé ﬂg;' H&(t,lag @fe%t@d &E}ﬁ@lgﬁlpe\é %E&tl&owﬁ %Cﬁcéég%%g%%gagéﬁ(gtﬂg 0 al,].

arrn. Sci
1_01@@2027@) 1612 Hxé62@§%00éb) s@wpbmtsehavecfnsnd thatserafeeatiresiinWieerAnggref 2°C to
8°C are Rl 4T p}é J%%%Hﬁn%%%ﬁhﬂ&&%ﬁﬁam is to be used
as part-of the antigen preparation. The anphi pathic
pr opelntone smbgdimgnt o Ee Apygaticanthe preparptiansof i stabjey AB gligomers employs

the use df zﬂEﬁ}l kR cﬁ‘ aﬁﬂhc@%ﬁz@ﬁ@ BEF°C @J‘a{c@él&‘a{é%hgomer format10n and stablhze the
phosphat i nositol or into GM micelles.

oligomess i pteragq bygn@@ﬁéléa fipd} foppagiops Inseh gegmbodianent; H’etm?@wd uses TFE to
promoteIRSRAFEsi oleFeEfﬁoﬂotmeﬁg Bﬁﬁfd@ itk sAINY bligdbRrd WU to stabilize the soluble

concentration of th e remains in the nononeric
oligomeygs 6‘ his mstheg ogfq)nagg)élro@ gl{el E’ﬁler solyble Al ligomers ip prgferred when the toxicity

of TFE 1§ Hétfrél@\taﬁmr'lﬂ dak 8e EHnQﬁed tror@Rarh§ie) Qﬁ/ta%gttlg-@éRcahf@%O &Idftéﬁbmdmg to an
es

. chem
alummm@féwa)m @ége 47’56(“26 eﬁwﬁ aﬁtablhagg @@%ﬁt thepise ol lawémfrmg (2°Cto
8°C), in B@RionUSs Edatiyly ARl pICadicendeatrabh) ieNeded ghchibe! spamelfstabliRy

.. Stable, soluble Ab oligoners by increasing the
(mlmmul?‘o?%gﬁt ration to 200 mM and higher. In contrast, prior

at t enRirthet, habmuichnas liti agpoay that e sudilingof thegdible AR6lidodidrs herein are

0 d at
depende TP e At B 75y PREB PELOBH §° PRSP grviiteddipm
of an excess population of the fibrils (Stine, WB.,

et. al, J.Biol. Chem 278:11612- 11622 (2003)).
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Appl i cants have al so found that the anphi pathic

property of Ab and its surfactant-|ike behavior is
wab®o/oesspnstrated in the stable, soluble Ab oPCUR®NG024744

of the invention upon their dilution with a sol vent

that has dielectric constant significantly |ower than

decompe@moﬁrresuﬁﬂg?r ﬁﬁlfllgiléﬁc efh% iin dfy embBaife of@l{e 1B%tlbl{]é,/l§tg¥a'lcgﬂyde is used

be us or experinents involving Iigand
to protec @}e@élﬁ@mgs {ipa deqorpogtiony prigstedivity SRE freafBigit e needs to
be applied under conditions of |ower concentrations
and di ssociation of the particles is to be mnimzed.
The presence of glycerolEX84PEES esult in higher
Exmmﬂ@foportlon of oligoners remaining in original
goneri zation state after dilution and thus would

Eﬂb“O%W%gﬁﬁﬁﬁﬂwnﬁé%ﬂﬂvgSNP@E@@C&@Wﬂ@?y i n binding assays or

exper s TRAdnficals'44a réREMEWak bRink® FerIS'IgIﬁdlﬁldHEEEBirI%uiSOMO) unless
of the stable, soluble Ab oligomers 1s also believed

otherwise§oisg | nportant, as el evated tenperatures are known to

275 TIoABeaatGIR el Barorkite S imy S G gy ved in
100% hé){gﬁ%%lgfgw Grtol '(I@Fﬁ’;' Qistritifeg nﬁf) 2 %‘& atllﬂucﬁgnﬁf 137 h@ F&g[;roli)ylene tubes and

0 as toomnimze the Tormation
subjecteg o @n@ﬁa%@wnd@rmacw adow fppwanaiusn(Centid ap F@p@pﬁa@% halsfonco,

Kansas él%ﬁ M aktifihe ivet W&W&at%rﬁﬂﬂ Wre YiRecBld from moisture and stored

.~nelix-i nduci ng organi ¢ sol vents at to accel erate
at -70°Cepiilgserelihe Poish ST Ensohiign Seaprpaedby wéméﬂ% Bhaphydioys dimethyl

sulfoxid® (W@Gﬁto%@@lrﬂ ifilth Efté}Q:g 1lﬂ§’trai1$n ih %d@ieh@@raﬁr@é&ﬁl?geﬁﬂf mixed by
nbodi nent e net ho uses rom)te t he

repetitive aiaias Wi BhPEiRe Stoph WPP%W% ﬁiofed‘ét TP oA fogipgo 2 weeks.
ol i goTRy P sHAthlek @1 dLAD) wdra@eﬂ;da&l 560 w1 @OCQlIlIh PRE¥BEaSe buFRk &djusted to

od. of fo 0 e Ab
various Rrﬁ V%WF@VCF%‘{ mdr 5 ?‘“é’dn?/ﬂl?%tﬁg ftile C?%a dé‘ﬁ yT fwfsanrrﬁ@ Vere pgptrifuged at
7,000 rpfnefbeV@aiute® bn b tableash RaAtITeFTY €6l radigd) 1AW Brge BYgrégates or fibrils and

sejtle-d nt approa afte i ndi to an al um
then GG it 57 e Elsp ot Belotl MAT il s i e toolae

for the sﬁé)-le?(/cﬂmiqn coluemu Fen aff of @adhdiltrite WREin i1l @nth 2ize-beliidn, chioiatography
ddi t | hi gh d concentr tion, i
(SEC) oty 1Rl LAY ot Bk Ry SERRGR o7 Byl te peak
:mrﬂwnﬁmmhhﬁmnaimamnmammm$9nm,appears that the stability of
the soluble Ab oligoners herein are dependent gon
concebizg acluginn clopaatpgraphycyas pecformet using wradrllignest LG Pistem
ol i goners so produced frondec osition resulting from
(Waters Gbtpatation MﬂlfbndsMAi) amploging atyéekrsre Rtotad PAK 26 MBaBA0 rom column. The
| ut araldeh de is used to protect the oligomers from
running dlua@h?@@@técpmﬁ elitedps b ain: M minEyEm s of

injected Eé%ﬁﬂp{)v@s s ugEfoh@ ‘15110‘(9—&109&'—%192[3/ 0 4BRLthORasBBFoSHet&tiO between 210 and
le Ab oners. chem cal s and reagents were

350 nm %1% %x? ﬁ@desro}%lﬁal sTlgﬁfae%aa@f PWHFS@H TRYGIST paoksy Wers ogagsionally
examme@td“&hﬁln&&e b of the BeahB. 'DI@anth%te(IlV‘}ga)doﬁtM Zhnsferred into a

g rican Pepti de unnyval_e, (P was dissolved in
spreadsheet format (Excel, Microsoft Corporation, Redmond, WA) where UV absorbance at 230 nm was

extracted and plotted against elution volume. In some instances the area under the peaks was integrated
using build-in functions and the oligomer fraction (i.e., the fraction of total material eluted between 5 ml
and 7.5 ml), as well as total recovery, was estimated.

Static and dynamic light scattering analysis were performed to determine oligomer size
using a Malvern 4700 system (Malvern Instruments, Southborough, MA) equipped with 1W 488 nm

Argon laser, following centrifugation at 40,000 r.p.m. in a rotor of approximately 4.5 cm radius for 15
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100% hexaf | uor oi sopropanol (HFIP), distributed into 2

mg aliquots into 1.7 m pol ypropyl ene tubes and
wGaaiyeesd to centrifugati on under vacuum and POINUS2006/024744

tenperature (Centri Vap Concentrator, Labconco, Kansas

Cty, M) until the solvent was evaporated. Dry filns

1n1nutes\QBé&m;|ﬁ_iri] obhemk @R’ra&fn@i{ﬁlg@ 'toslteh'l()€e 2O IS, $Hadion of % egﬁgé fhat were

pepti de stock solution was prepar ed
about 20(kypn mdlﬁ?mvd?ma@llm restthifpm diyp messurenepiDIBE) dane fo thyge am;utes were
averaged.i Dith §/bt Saly@ehhdin Y fhliRAr Jefst EARMs %ﬂﬁ%?&%&ifr@(m%m Instruments)

entl m xed bﬁ repetitive aspirationwth a pip

St oc k beTestiised lgh@reéstﬁ% %%eeeérclaﬁlom é@%@tezwéwé{flﬁxs@@ @malw of
soluble bl@goﬁle s plcpBred\Bt RANR! pEBletelOfe SYwnE F%uﬁrlﬁp ahe gre'arﬁmder the
sodi um phos hat e buffer adjus to vari ous
peaks o) s ISGUHERH PH L SHAPEOS (heliss LA ANEN A blossqt Seriiatmateia
occurred] i saﬁﬂSlS 1@@5@&&5@ p}%r\@as Qfﬁ:ﬂ{li tufBi&l@ﬁii rﬁ&st &t tQQ%nf PRIWds @6méved upon
centrif cm radi us

to
eentle ofiaion g, Bioaion Besubba 537 niaren (308 e e e Frpldhayated at it

4.5 appdah:ﬂ Qlegh bk suBstaial fibhil/hgdrd g@te Fornddtiba !l)cféﬁxrr&l ?1w?éﬁﬁ1@orlw the mass was
arge.1or

to v art cles tha re too
st in ;ST RS AR GRS G S PR P GF TBRYHe f1chbaiese g above 7.0
showed bclﬂmﬂé:té edoany shdshajerit@ xLCihel ﬁiaﬁsrpré‘shﬁtﬁﬂﬁfe @@hﬁﬁ"b}&g(ﬁﬁ@n preferred

embodlm?nts ognl}edg{]eﬁagrté% ;g—l ig n}zﬂnlfla? | Agle?/%:]ll %v?}‘go Pfﬂyl E%netllo&I o? ‘r%e rate of
oligomerigationeVseadfatp®7.4t50 i rsmiimmph@byata bififer af 29C tSiI8ABto form and store

h d ysi .
s SELSL R  ECAL OGO, 1530 B TR 50 30 gy e
associatédrgnd dirrlod ylutedican mﬁﬁﬂsoﬁmt(mtmhﬁﬁﬁed)% 7.8x300 nm

(p:)lo-|| g ngll odgéélgo &oﬁtﬂ QI)ebsligefo?%}ﬁ %omrerr%/lqscg ?ﬂgrlll}%cip A%?l?csagtg as%bej beted the
samples jtq§ Sopwil lt@pichtﬂng/ales& lmnon'-ﬂhnar[ih‘{st muahen@ﬁ:lﬁb m&%rsid\lndlcated that
the maj ogi%I ﬁcﬂgquas\é@élstégg c(l_)eg %E" { ﬁpmg) t%&%erz 19 A a sm agporlrllnt (less

n1reso I € SpecC goner
than 5 ‘Vq}sw@tné ps malagewelrtleleefﬁbag%%almnydlemam)n émcet the mmﬁltyrtvlﬁ scattered light
is prop01tti|8§al It(gﬁlg 'iﬂoﬁe)éulglf Wélgﬁ oP#a %%’ttﬁr-[lgep o nha?ltd?lgxqgr Frep%ﬂféié‘s, WRigh were

transferred 1 nto rea
estimateg/fochage Mivt inGaeqso ek ndiion [Rd@noeeatribukyl abdve 6@ Offotal light scattering

1ntens1tyaJQ§[§lch1ﬁ§‘ﬁ§‘ed %tcelgtf}ﬁgﬁmn‘éﬁﬁ t@f&h{o@&fa{f‘g‘ér I%Rl%l&l %Ltﬁ?;g@&?{q%%,ooo rpm

tion volunme. In _sone instances t area und _
for 15 mﬁ@?ﬁ@ yebor o t-8 grgadivs wasisndicisat toderhayemesicafitherarge pagtielne(about 200
nm). Tot@l h#8 MBS infthi@6drt@Redtion Step wabSooht 3'% bi ,gl@géafbytlﬁt’ Msorbance at 275 nm
terial eluted between 5 mM and ; as well as
(datano{;g?‘éilll recovery, was estimted. St atl c and dynani c

| i ght TigG84ullte bi the i avisdisy T §is PEthé Qénﬂﬁggetd%[ﬁcﬁ{ggrﬁ@ dafple
mer size using.a,Mlvern 4700 E%stem( | vern

preparedlaﬁgﬁ gﬁﬂ‘é megsuregaﬁilw mﬁentﬁ;mn Fé%q: e Ghegngkysis pfthgHugtpations of
the scatté6@)Rght hidS@Ithe deddrin@idtiftfoftRNifidibiDeefREnBland Qo@s@&heﬁtlﬁ the

s RS e T R e Sin Ry mpettsmg
18.9 nm 54.%'3' nn( rﬁel%ofnrlﬁg# 1885 %pTrgggtEleé %It %ee%tu%l Iyehtle i gesﬁﬁ)s olﬁ)h = 9 1.4 nm

om V

+/-0.7 nﬁ%@ﬁ%ﬁﬁlg@btﬁﬂéarfo%%@mfa@ Forkldfl 8EndWhd gfaﬁ@ard Pfotdtol (data not shown).

aver aged ta was anal yzed using a nonli near
| east-squares fitting procedure (Malvern Instrunents).

Example 2

Effect of divalent anions on the formation of soluble AB oligomers.
This example shows the effect of buffering component valency on the formation of AB
oligomers. The buffers were prepared at 50 mM concentration and the pH was adjusted to 9.0 using 1M
-9.
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The results of high-pressure size exclusion
chr omat ography (HP-SEC) anal ysis of sol ubl e oligoner
W@ 200ploesspr epared at various pH | evel s are shoRel/U82006/024744
Figure I AL The area under the peaks for sanples
i ncubated at pH 4.5 and pH 6 indicates that a
hydrochﬁﬁ'i@?a&a R biund Qﬁﬁox@ée t25§ éLM]éaHpEE tlﬁcfubﬁL:%Q\%ﬁH%lg Gdiec -mfanalyzed

| e i ncubat'ed at VI Si y tur
by HP- S@F t]f’ﬁ%<S biisPRo kS mém?@ eyl baseengernd DS neibviey were gmgrmﬁi to yield
peak ared§16k thd bligomiet 412 1153?16191@19 Esﬁec@va; §Bd‘ﬁfn‘?@a4 e asne["aatlt)ﬁ in afllcases.

The saHpI e incubated at pH 4 peared cl ear,

subst ARt festltsof BieHEr g tSe?fﬁ 83 |P6?Pa@€@®?ﬁ'séhlblesﬁﬁfd’60mers

that werb BRuBWRIAQE 1ICYovefnidhb&re @H&ﬁn WaSek OBt Tﬂerbr%ﬁﬁtlon that contalned multlvalent
entrlfugatl og and filtration ste

anions (paqsphate o siliiey shoved 2 signifisenly eyeater gwew@an ebopi Pl A3 oligomers than
those préfREAEtHY pRsdchcdBf Mbhdvile@iodNErifBR S oRAHSENt i n the form

of oligomer. In preferred enbodi ments of the

invention, the pHis maintained at a | evel above 8 to
Examplp3 ovi de control of the rate of oligonerization. Use of

odi um buffer at 2C to 80C
Effect of‘%ﬁ’ ?%’F?ﬁ%ﬂ H%AF orgpY “ﬁg EIP 2&?& Lig@8T5n | ower st or age
st abl Thit yxangple hudged effyctlof gp @bndpfitetion bh M fermatibiof soluble AP

oizone T Bl L ADEE B5RISLELSE S UL oo

various plepaetiorisaad inkebagid peerafght td°AbA (BIPi-SBIImfaE/sﬁ @vak pérfoRfled and the total
area of tﬁ@@o{l gef‘% céh S(’)um% e G f( %1V1‘£§H ﬁx ﬁia 'Tgtﬁ élbeSsP Enw?l%rlger%ﬂi& P_]§omer

peaks. ler_edoycsnsatlmdaxnpibsewlere hib tdsted afiajan raddmonaf 3 #dye ofrmsubation at 4°C.

te)l’(l laf’t %Qm%% Fglwg t'hgt n?csr'eﬁ(s)mg Oc}lgl)}lce% at%n og )%Bge%agg{%;zlglriwcge?aged proportion
of solubleafpdigpaers. Ed)résgf(cabmtram&ammes the @roaesebéfoﬁnatféinns:ﬂose Icompletion

S
after an !)\Q‘f‘fﬂ%lz Jac%{ba\%]én ﬁlﬁ{hteﬁﬁoqgfeﬂés%%h Aﬁnoﬁgagé%loc iﬁ&e%ﬁ‘atlon ag%e&rs%% saturate
when abplaﬁg‘érofﬁemepfa,deescommedho Vh?roégfssﬂrlcma@m Tbis lveggestdvhatithere is a
solub111tf ﬁl‘ﬁﬁ%? hgg?#tldg] Jnhfleg'@o kcglprﬂﬁe 9&9@51{05%%%1?9 gc%?git suﬁg 58n95f
scattering Intensity, S use

cent r| fugation step to renove larger particles.

ExampleQ?nt rifugation at 40,000 rpmfor 15 minutes in a rotor
5 cmradius was sufficient to renove nost of the

Stablhtyloﬁﬁcé‘é’l‘béﬁ pliggmess- (about 200 nn). Total mass loss in

t h' S "Plﬁ?&)fainfplé@ﬁ&lvﬂﬂe SR ryBSsoRBRULB ﬁ%ﬁ%ﬂs%wx}_?@\{olumn after
sor bance a nm (data not shown The results of

1 day anil ﬁéasfswé Fprage %tt‘lt %r iThe toi] AR peplsares wasyateaiated and plgéad agpinst nominal
concentr®idgngoner sanpl e prepared at pH 9 and neasured at 450

mMis presepted. in Figure |IB. The analysis_ of

{1 uct THeerBeEIes daspiibed dnbxasniss Pyt uged fmﬁ%ethe Stabiliy of

preparatﬁﬁd Qo imdabation af°Ct Bigufhl £ Sheh fal pOkTatdaGl @Moss @Mbentrations after

overmgh S ¥ u ent 1&1\3{1 ¢ q‘Sﬁ ﬁﬁé—?’ﬂ%ﬂ Ctﬁﬁ%l%%&/%{s I@rﬁ%l?r,el }\%gél ((I) golumn as

judged b UUWtﬂbtdcﬁmb«ﬁd 18t Bapibetweed) 1 dayand Usdaihy) ind@atingd A& dKese preparations are
stableml east-squares fitting. Essentially the sane results

6‘)8]% =21.4 nm+/- 0.7 nmwere previously obtained
for oligoners forned using the Standard Protocol (data
ot shown). Exanple 2 Effect of divalent anions on the
formati on of soluble Ab oligoners.
Effect of temperature and excipients on the formation and stability of soluble AP oligomers.

Example

This example shows the effect of temperature and excipients on soluble AB oligomer

formation. The samples were prepared at 100 pM concentration and tested by HP-SEC followed by peak
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Thi s exanpl e shows the effect of buffering conponent
val ency on the formation of Ab oligoners. The buffers
waowrgg/opsepar ed at 50 nmM concentration and t he PET/vsE06/024744
adjusted to 9.0 using I Mydrochloric acid or sodi um
hydr oxi de. 220 nmM sanpl es were i ncubated overni ght at
tegrat CTRB ShnAIWFEL alit h*Efa%Eé? REUNEET e I TRe buffer was 50
integra m nut es 1and bet Wt%ene ﬁﬁ?@g@ut es V\g?gél ?%beg?lgtuderwas
mM sodfu phogiphatejislers %F@Q(W@P’fedhe ol i gomer and nononer,
r espeak saed Y Figm@ @Au&&%o%@a%sév&ﬁh'tﬂ‘sal ?IeQ b cu‘tgtercrl“e}lt 37°C,

cases. The results of the anal ysis o
except fpy;thesampls oRtaiines 9P By et oo Exarminaineos the IEapowisneof soluble A oligomers

from thd dafredpRh AR £C sﬂﬁﬁ cOMighe '59515110%@ tlﬁm@@rebéﬁcg bigéﬂ;c%rog inhHYEd the

paratlon that contai ned nul tival ent ani ons
fonna‘ﬂoelﬁﬁ PHefd obgmess (cpapay tateaiirly Withow Aishingn be housd by pwt theory,

this inhiPkiOR ﬁlﬁ& fRR 1R basio rarMhestapli ol BRPEILSerdddtheh BRS&G PN RRBIL D frer
esence.  of nopnoval ent ions (Tris and borate

r
Ohgome%ﬁi%p egtf i additim, 1R esseice AT diktlend Avigs (Phesphasy ‘%f’étSP%*ﬁe): as well
as propy®ine g@bcblpip@ea‘?@i t@'pk@&ﬂ@io‘iuble_mﬁ SligFRARIrRatidhO WSis hid® aypbdre flat

t the f t f | ubl
gy TRttt e
with the\WRbRitytb 155 0¢dia thel ﬁﬂev@s lePdrisReis @B&aﬂ{p%spﬁﬂm& BilirthéA in6e4% was noted

rtions and incubated o ht at 40C, A HP- SEC

that solub A Slieomgis oAl §jrsagiite Ao SR g <P RRPISAN by Supfpgiant properties, an
inert excgibri hﬂaehaébmmh gyeraiclepeialotitant @ackediyd th RetablRh &k efdcedn M stability of
sotuble A GRIEHTR e B SCHBES ot ety BORO R ok Plpitips et a 37 dog .

addi tional 3 days of incubation at 40C. Figure 3 shows
Exam 1et§13t i ncreasing the concentration of Ab | eads to an
Pi'her eased proportion of soluble Ab oligomers. For high
Effect otglyrearibn amlsmhlllgmfpbhblemmommxsdmﬁe dobutiomd i on i s

cl ose erni gh ubati.on.

Furs nepigFRioR b O Heilon S RBL oHC BB YR roparea a
440 pM agryertragion endstituted o folf émio Shoiv s@iss gHospHhae fuéfpt, pHE, inghe presence

of 40% @%&}Io? '{Iﬁg\g BP Mﬁerﬁ{chlgsglﬁ ?{ tﬁft %}%ﬁiaﬁ:ﬁ ?Elaﬁt% efc?xgg %g'r(lgd as a control.

1S a SO
Samplesgyens inebated oegriightaaft° Cjefwt irmctln@tbemmmoatlﬂ]bﬁEC @nlmyrmoﬂ higher

proport1§tf’r§ffoﬁ§$rﬁ‘é}§ Were %&mld‘?nfﬁ §L~ﬁ1§é Ldntt % %lg&lréim e Ab

ol 1goners. This exanple overy of sol uble

Ab ol igoners froma HP-SEC col urm after 1 day and 4
Examplddys of storage at 40C. The total Ab peak area was

integrated and plotted agai nst nom nal concentration.
Stablhza‘li%‘)fg%@ Biblei Abelizomess by ichrsgical srosxcipt®e 3 was al so used to

eSt i 'T’Pﬁlﬁ eﬁaﬁm%lessh&bé dhb Eé‘nc@xftraﬂfn@ Qﬁglﬁtﬁﬂaﬁlgﬁyd'é RO sdaRctd RAK-Bk soluble

C. gure shows t ot al ea area at varl ous
AB Ohg%ﬁc é?wsthie @ﬂ@ntaaﬁ proplegyy éfsﬁ?lg‘ﬁil with QligpueeasAormescugetaptiral conditions

is that thg_ﬁ@issto@ita@up&mmt)n 0Hn FRtoRlek Bdnd! BEQNURE Bbnfic0 fﬁoﬁﬂi@aﬂdﬁn&@y leads to
ed by UV detect)on did not _ chang

the loss iggieeyion 14& Refpje Shoga e Oprlwa* ORESPHBIGTR 4f (¢ RSglinking agent for
cross-linRif g ﬂﬁfoﬁkd)rﬁéi&‘or&ih@lyﬁéaﬁib&rﬁodefl(rélht@sfe@gﬁgh concentration of glutardehyde with

loss of bioactivity) and for preparation of the material to be used in biological experiments (relatively
low concentration of glutaraldehyde with preservation of bioactivity)

The soluble AB oligomers were cross-linked with glutaraldehyde, incubated for 10
minutes at room temperature and then quenched with 1M glycine, 1M Tris-HC1 pH 7.5. Cross-linked
samples were then diluted to a final concentration of 0.02pg/uL in Tris-glycine SDS sample buffer. For

analysis, 0.28ug AP (nominal concentration) in either monomeric or oligomeric form was separated by
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Exanple 5 Effect of tenperature and excipients on the
formation and stability of soluble Ab oligonmers. This
wezampbdssshows the effect of tenperature and eRCT/pPHmNe/624744
on sol uble Ab oligomer formation. The sanples were
prepared at 100 nM concentration and tested by HP-SEC
ctro fl&jeilQ d '
electrop LS SVX‘orQl@@th 16(‘5 ?n%guﬁéﬁ ggﬂ%\g 1080 56 1@@% ffel Sltrogleﬁ Carlsbad,

eval uat ed at and 40C g
CA). Gelg et 1%a%1vec;tapﬁ9rié%ﬁﬁ%hiﬁdh@gmﬁstebwn@ the é@lh‘ép WiBoéigomers. For

As seen i.n, Fi 5A, oor re

storel S & ot gl Sisi i L T bing e onlr el Aﬁ@w spized i
DMSO &'ra Gl JOﬁgﬁgghgég% E(‘]\ﬂnlél%b o%}hXt@ ('Pn}gé Q. tgx ?‘Wﬂ%ﬁﬁée atih o% IP§ mg/mL
(400uM§ legvfb@ﬁqdl a‘n"gC@@@llghmmoecf(eEﬁgmrlghﬁ Byllehingde avhatght ineubation, 36
ng of th@AF ggo@&l? Ag; ch%sé%ﬁn%d?\gnﬂ( %glﬁg% érogg ntct)rlé]tcocgls SF a?c{ﬁf% ral}gmg from 0 to
0.5%. wi shing to be bound by any theory, th|s i nhi bition may :

form

when glni%g’?% tacir\}\é/;;lgelasgug@g %’1? erl;: "7% BQJ 1§I F)I%g&llta‘?@ec’ g{ it Qata obtained
from thié epdBAent] Reddtdliddicafd thak b@‘ycpg'lﬁﬁﬁ%ﬁyd@fis s‘ﬁfﬂ(fi’én@fétcr@@hﬁl@ %luble APar

(phosphate and sulfate), as well "as propyl ene gl ycol
ohgomea;pp@ aa‘@d"omdplunn‘g}t #CaubmightinAlbatidr. gﬂctnsenceﬁmrmi of01 dnti 0.05%
glutaraldeﬁy%o% eﬁpﬂfo%kts ftdt]%er (§ Elr) 1% {71(S)i e%fl lalslg l d% 'ﬂo ef%:,?'lt %gg'n ISO indicate

occurred in a tT ca 11 4br &K
that A4S GRibRrilyGeRNS dh&hdricWhd @oets hst ﬁﬁl@pllléohlteys cﬂhﬁ%ﬁ Y@ﬁodr ﬂlchl!;h‘?ion at 4°C in
previ ous éexperiments (Exanple and si nc
50 mM pHosphate, p10 D Od ThéiBinds et bl the N’kai ﬂa%brf’ep’rSseﬁﬁhé p@lhhcy of the SDS

im0 L AP S i SR SR e ST e

orlgmallgl p&lsﬁlt firthe sanqﬂlsi arvefonaSDS @sd @ided. Thess baliblé AB olig@nead :fp@@ztr to have

hi l.ubl.e. Ab
moleeut @it b8BT R AR P G ool i B nciemed
mobmﬂ@ﬁﬁegtnahe@ﬂgdﬁgO@DaExawple 6 Effect of glycerol on

the SAQ? és Lgf tRlS e}§a mﬂlile A?Hﬁ\cbanp cg&?urgeé]fchbjc %15 %etlbopology would be

solutlons
effectivedp gwoisdroinmtion ﬁndsbteubine sispdigtibgemesi solpiyle Af ol gonadr prepiation.

nmM concentration and diluted four fold into 50 mV

sodi um phosphate buffer, pH 9, in the presence of 40%
Examplef{ ycerol (Figure 6). An identical sanple, but

Stablhtyfo@EMI@kﬁghgﬂnﬁepﬁﬂtSOﬁMdﬁﬁ \}mate %ﬁ pyed as a control.

Sanmpl es were incubate ernight at 40C before

I Nj eCAt @ fdrih@BbRNA Bxa@npi- 1%@&&%'% sobRIABHzomers in 50mM
proportion of oligoners were served in the sanple

phosphateopi 8.0 buffer dytiyg smage atEx@t8°€. HoBtwahithd qﬁﬁnabdibnoéntratlon for

Li nki
rmaiof 51 S LOISAS PSSR RS 1 e v o
determingd céséeambeﬂan Exausﬂ;‘f 1, amietlod iwab ﬂ@/ehbedailnlvgmh&)r % glirmealddhyde is used
t.he potential problenms associated with oligoners
fo cross- ]FIB? %ﬁ%?rwo*ﬁfql%ﬁ?r wahitsal pepeses. Thessarost- h@ly:d species were not

t On the oth h
dirupted I P e BB PP Eafe e g R el e deleimined by

SDS-PABEOBEHh|sekintple, gyé?wﬁﬁ@% L&l ﬁ@@%x&&aﬁgm cﬁ”tlh-{l(/?foOuM 650uM, 450pM,

concentration 0SS I Ng age
250pM and 100uM in 50mM phosphate pH 9.0 buffer as stated above. After 1, 4 and 7 days of

incubation at 4°C, the samples were cross-linked with 0.5% glutaraldehyde or an equivalent amount of

water to serve as a non-cross-linked control and then separated by SDS-PAGE as described in Example
7.
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cross-linking the oligoner for analytical purposes
(relatively high concentration of glutardehyde wth

wo o®3/0ef35hi oactivity) and for preparati on of tPEI/US2006/024744
material to be used in biological experinents
(relatively I ow concentration of glutaral dehyde wth

pr eserv tion Qf bipactivity) The sol uble
ver e 0y 17 REUEF Sat Ay f%g%fa}camaé'ﬁya 1mMn§§l§§a%fgolra9wm (at about

150 kDalﬁj %ﬂ%} i “zil Woﬁkélﬁgp %p&%l%ntg ?%qnext‘s a‘ﬁ& hl%tnlergg rmpﬁ L’rtE'er one day

of lncubam’ﬂeat ﬂK‘eén: obtidrvedaniFigore$Af lanap. AGerceand 7atay oof stn{rage at 4 C, the amount

of this specg% @é&ﬂce%ﬁfé{%{gﬁ Xgh{ﬁ%@nﬁ ﬁ%ﬁt r%%é@ﬂllﬁs g#&fvg CFl%? o4 8Af lanes 3 and 4).

anal ysiI s concentr
A s1m11amg¢t@nre1|s obseored dbrithpoFHOniM arfdaiSthuva4 Ba etoels comeahtrations (Flgure 8B lanes 2,

3,4,7, ipéﬁﬁbelcég g{k eﬁftﬁle%latgx%%\éoﬁ o Q':S'(?O s ﬁ@l%éfiﬁgﬁe@ﬁms during

a 4%to rls gl yci ne ge nV| roge

the stordeé\beridde HowWeR Swit N i [sMBK coib@itfaBsh §ra1sY bt dlel afRubt® the 150 kDa
size distribution of the soluble Ab oligoners. For

species @naina caisdehtdeing savere diys af stangeogy ¢ iGranddittleon no hifghetmisléaaithr species
Ab42 or HFEP-dried Ab4o was solubilized in DVBO (20
are obseﬁgﬂ rigura 8Gniges 2atiendd!)+ BinglbniPpheetstraneentrgiang o501l and 100pM
nal co entrat on of ,0 and |n ubated .
result lnéPeczfe@abe}%rﬁld@m St%?&aaé%"f?eramn?%mrﬁegwo PRAICSHi aﬂflﬁa@ with
little of the @50kIPdpediexithatiomied (BGurd @Dplﬁndshﬁ’an&\b) pWah @dd'ltldhalsstorage time at

e

e ST A S A

degradlngroggr age oqn&%e%%/o %g%zﬁmql %ﬁﬁé 1@%@%@% Ia?e sgctfch,éancentratlon of
450 uM %Hn% Qgeléﬂvéglgta%}é%ﬁ Jng ‘c s #gﬁﬁé %ﬂ/[ pli%'sph%fe fﬁ %fbﬂ%ﬂeﬁﬂ?‘t can be

1 and 0. 05% anount
stored foa BoveR doys ak43s) Tiis daﬁasm@ﬁ@twrntomaMETzssaﬁ datapreaeatvéévelew in Example 9,

supports %l?sg gg%}q%él{[\g g Q?ﬁt (g)#(::illg @ﬁa%l':%tgg)% éhuf aé? are arglger{}? gtlable

. 40C in 50 nM phosphate, pH 9.0. The
bloacuv%%ﬁg)geaéﬁegﬁrfmg{er't he 17 kDa range represent the product

of the SDS treatnent that was not present before SDS
Exampleaéjd't' on; they would have been cross-linked if they
were originally present in the sanple, i.e. before SDS
Assessmgp{f tpipéinl of Shubde AR oligolers Ab ol i goners appear to have
nmol ecul ar, wei ght in _the range of

cont r%8%s begh pRECRHRDErE @am °f he) ésf %Etﬁfrgtth@tr&m@ arsoluble A
oligome%?A ftﬁiﬂ\/{ Bos\gﬁat? é)tH é 0 blfé] 11901 %g oiégcgrh e15 Werp als Q15§ ssnown to be

i can s conc
bioactivmttﬂrﬂiilbﬂbWTv(étﬂﬂ a dbeeﬂesﬂﬂethrtazcxbd)—t O-dipthenyl-GH- tétmzmm;rn bromide)
and detepnine size distribution of soluble Ab oligoner

reduc"“"pﬁsé%(ﬁé%mﬁﬁ 10)E>Xahﬁhp erﬂscasmmquia‘tlvl A Pyp kafiorme thagp species and/or the

critical co?]ce%}'('agﬁﬁ %balg pri)w m%ﬁa\érg]cgiuﬁaé‘ b%aftazbtp/ gv/a\s tPYVfﬁ g{l}ée[rgfa ore, a study was
conducte@%%t%&qun@&ﬁlc IQ;Hnge QatH)?{f tfﬁ{e ?ﬁ% %t@%ﬁtﬁ?&? %mgs%c&%ltlons

wever e op conc or ma
bi ol ogi-¢RbelRGlete/ildtyd #130,060 S1BBRN1ShERIdwel Yo 8bwloh&8RAt at 37°C/5%
COs. So%b J oﬁlrglofnerss%? geh?c e Qvgrre Iadc?edgcct) c?erllg%? coﬂ?e%trgnotns of luM and S5uM. Aftera
four hour incubatjon at 37°C/5% CO,, the MTT reduction assay was performed (Lambert ef al., 2001, J.
Neurochem. 79, 595-605). Briefly, MTT (10uL, 5 mg/mL) was added to each well and allowed to

incubate for four hours. A solubilization buffer (100pL, 10% SDS in 0.01 N HCI) was added and the
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determ ned. As described in Exanple 7, a nethod was
devel oped in which 0.1% gl utaral dehyde is used to
W@ e@3med3snk Ab42 ol i goneric species for anal yt PCHIS2006/024744
pur poses. These cross-Ilinked species were not
di srupted in the presence of SDS, and therefore, the

plate wRRMuBAREd AB ?"C?’S 9% eodbwkis U"Fh@zﬁseféﬂw %eﬁ%u%ifﬁ& 2] ﬂ@ggm BY a Tecan
this exanp was prepar ed

Specﬁaff%ggﬁp %ﬁrﬁ%siﬁ%(TSfalllsa‘ﬁrﬁms%mse@@nM 450mv 250nM and
hat H 9.0 b ff
A tor TSRO AR G R AP ARG b ASTARE G30M

450uM, Sz@mﬁh%ﬁd YRS B {aﬁo@#ﬁﬁ \AAW[ 5, Bb{?ff 22 Qés%lgerd% HEhXH60195. Afier 7

qui v nt anoun serve
days of Wé\*ha@?lb"éﬁ G.ispikieles wontesiod brthd MTﬂ‘aass&etp detatreive bigactivity. Results for

these sa§9§s gﬁ@a‘c}%\%mﬂﬁ?@oﬁlbéfﬁ%léﬂg ogﬁﬂ\g‘@ (F%M Q)Wn R@ug@g WeSults indicate

42 concentrati 0 ubI e
that AB;@ it BIgH® bﬁ»a&tﬁ’% aBdiétiticodceRtrdidRRin tALRIRUS @M 850 A0 Al PRest
speci es", equivalent to 35-ners and higher) are forned
concenteafioreot Spive thetag/stadk comeuipaiohoshoatd 4G ﬁé/o Mdﬁénemeﬁom nin contrast, stock
LG 50! f or
concen EB%# b?ﬁg&g%%%do?apm’{%hég IS\’/fl\érgrln ghowngt hay 1ttle ltnoacgggy Zcahsplaymg 80-
105% MﬂTgh@ctiminé’@uli?aaellwelﬁagm onftm:se résalts, |A$>pbctase rcvmlhd(eEtlguA&u at stock

o 8P 208 B S 1B SROBIIETT 8 o

remalnf(quacgmfer%Olsweéasfé,ofgprage, at2-8°€. and 9, respectively),
but the relative anount of the 1500 kDa species
gradual | y declines during the storage period. However,

ExamplgfG h an Ab42 stock concentration of 450 mM the anount

preparatgg‘notfgtgblgigglug@g &h&s remai ns consistent during seven
days of storage at 40C and little to no higher

ol ecThaAp pEpeiaé @422 (AP QheanstReh PdptigelSanBale] @PSaslissdived in
and 4). Finally, Ab42 stock concentrations of 250 mM

100% hexpaiiudrdpidpred GHEIP), |d1sg*Fbgt_ed ago ¢ et alighdteintoll.d e pafpropylene tubes and
storage at 40C remains primarily nmononerig (at about

subjected mytrwﬁoq yrden gy %qjéo‘l (RPRBETS g?aeetré@p befangenfraiopdgbeonco,
2 7
a5, 955 RSP P D e n s

at -70°Cruotil useidihe aspnde wihik ehttioe wappapaeat byaadding 1 0O AL AEHyOrRE dimethy]

e_gdecreasi  Fi e 8D, | anes 4
sulfomdgi ﬁ%\%@?ﬂ%% lfj“ g% élg%r eqltuﬁgrtag(gwé r%%l}l%m'gerﬁﬁre an ggnt%f mixéd §y
repetitivel e@rraf@hnrvgﬂmmpeﬁm Reck Baseds weretstoesiat roesubmpgrature for up to 2 weeks.

Appl i gan k neent atl
o asiAf SRTGhUES it (06 A0S 36 T RABET DGR pre o
while VortnXlE@athanUmph@lteeto Obﬂainsi,ﬁlﬁl ltﬂpfltﬂeeqon_tdma‘atlm_tvk@n éOQ)amele 00 pM.
Sample is %ns?é?l\éﬁ% ﬁjggfisanﬁtstofle%gtl g 'oﬁ &ia%tb%foréEl%eadd' tion to the
T assay data presente I'n anpl e 9, supports
the use of a 450 nM Ab42 st ock in 50" phosphate, pH
Exampledt10 buffer as a relatively stable, bioactive soluble
Ab ol igoner. Exanple 9 Assessnment of toxicity of
Preparatigg of gitle, Apjublp Afokigemerpptiges been previ ously shown
( Exangphis sg-lugi)a &%%/IHHP pl%p'ge& slacfes&éd?mfﬂa le%qg #ﬁgﬁecﬁl@xcept 50 mM

ol i goners hat e,
sodium sy b vée%st?ﬂd@ At Dhgsplics S@eﬂ g%mﬁ of @omalsmd)atif@r @€ 10mM

Tris) is ddﬂedttb %aﬁﬁnﬂ-&{ MIobe 8.0. After overmgilt 1ncubat10n at 2 8 C oli |_{F_omerlc sample is added

45d|methKI-2th|azoI tetrazol
to Merclﬁ III‘WIBWB mijaxéa)nt A 1na1 buffer 1s mtroduced by centrifuging the

sample to pellet alum, exchange of the supernatant and resuspension of antigen-alum complexes on

ile mixing on vortéx
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reducti on assay (Exanple 10). Yet the critical

concentration of Ab42 to formthese species and/or the
w@eoovioesss9 concentrati on that provides naxi num PEI/U81086/024744

bi oactivity was unknown. Therefore, a study was

conducted to determne the critical concentration of

vortex. Obﬁonﬁsh)ﬂ Aofila®eKady Lh/ﬁﬁts fn'ail BlsdBd ilﬂtr&fuc&h @?ﬁoﬂiﬁ? Qﬂldrﬁlﬁm phosphate or

di 16% cells ated at
Sodium BP‘PSB edp‘teaataf?f\@wmaefé R Rt Sedawh%lﬁ@@%t@ézlm ls& l?f’dnléllmléed
ol igonmers or vehicle were added to cells at
B ICE centrations of I nmMand 5nM After a four hour
XaMPIE ntubation at 37C/ 5% CO2, the MIT reduction assay was
Use of qoebitef, ﬁi’hlilﬂd A@bﬁg&ﬁfﬂan@en @fé ara@cgﬂto gé’nelaté\ﬁlﬂb&ﬁ&em 79,
595-605).. Brleflr?g /i) %sbaddedto
each lgerhﬂﬂmﬁ? %lﬁﬁia a’iednJFﬁE‘h‘B’é’taél 5(5% PregAb Ly frgpetifive manner. The

animalssied sabvificed ahd ieeh uélfs@re rhik€OWth my&1%nSEBs bid ﬁbﬁlte&\'tdﬁlbn These
Le as | ncybat ed

ded.,and .t hepl d>5

fused h%‘@féf?ﬁfsgaﬁ? Bt Bn bg sFeiat St Farmthire 3bgang sergened for
the presdiee aflanfipaligomaf dntibsdidil Ptk aloges spanlglipkicigoiagto S GbeMBmonoclonal
mﬁ%oﬁé?n Jose, CA). In this experinent, Ab42 was prepared

at concentrations of ImM 850mM 650mM 450mM 250mMM

and | GeMativelys Afidlipdros piratiremptilifdOn l96l-fvxfeﬁ IblaBess aflé plgage bB@ries are
e e LSO RUATDL S e B AT e R B mtcpied
wwdﬁﬂ@mwadVPvnhwmeesults for these sanples tested at

nom nal concentrations of I mMand 5 M are shown in

Figure 9. Results indicate that Ab42 is highly

bi oactive at stock concentrations in the range of 450

mMto 650 MM At a test concentration of 5nmM these

stock concentrations showed about 55% MIT reducti on.

In contrast, stock concentrations bel ow 450 nM and

above 650 mM were shown to have little bioactivity,

di spl ayi ng 80- 105% MIT reduction in PC 12 cells.

Based on these results, Applicants concluded that Ab42

at stock concentrations of 450 nMMto 650 nmM fopn

sol ubl e Ab oligonmers in 50 phosphate, pH 9.0 buffer

that remain bioactive for up to seven days of storage

at 2-80C. Exanple 10 Preparation of stable, soluble Ab

ol i goners The Ab peptide (1-42) (Ab42) (Anerican

Pepti de, Sunnyvale, CA) was dissolved in 100%

hexaf | uor oi sopropanol (HFIP), distributed into 2 ny

aliquots into 1.7 m pol ypropyl ene tubes and (r)

subjected to centrifugati on under vacuum and | ow

tenperature (Centri Vap Concentrator, Labconco, Kansas

Cty, M) until the solvent was evaporated. Dry filns

were protected from noi sture and stored at -700C until

use. The peptide stock solution was prepared by addi ng

100 nL anhydrous di met hyl sul foxide (DVMSO to 2 ng dry

filmafter equilibration in roomtenperature and

gently m xed by repetitive aspiration with a pipette.

Stock solutions were stored at roomtenperature for up

to 2 weeks. The Ab stock solution is added at various

ratios to 50 nM sodi um phosphate, pH 9,

-15 -
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whil e vortexing at roomtenperature to obtain final
peptide concentration between 400 and 700 nM Sanpl e
w0 g00v06338f erred to 2-80C and stored at | east OPET/US3006/024744

bef ore use. Exanple 11 Preparation of stable, soluble

Ab ol i goner antigen Stable, soluble oligoner prepared

as described in Exanple 8 is prepared, except 50 nM

sodium sul fate is used instead of sodi um phosphate.
WHATIRGLARMBEAAS: of nonoval ent buffer (e.g. 10 nM Tris) is

added to maintain pH above 8.0. After overnight

i ncubation at 2-8 0C, oligoneric sanple is added to

Mer ck lal umArmoethaddpurredvicingtsi stablepsolibhgpnnytoid dete €4B) oigeradr
compnsplgffer is introduced by centrifuging the sanple to

et alum exchange of the supernatant and
resusffénsi ebfaigingaspicgetrated sopk colritneofed pentidsrin @x organic solvent; and
Opt | oﬂﬁl | yadcﬂ%rkaﬂll cHﬁ@eﬁtﬂétQ&’ NicSofiB¥n @ﬂ&ﬁﬁgﬂéﬁﬁdé 3th Qg.{égl?sdsolutlon

%I onal Iy, al'um num ate or
having 4% ﬁﬁﬁaﬂ\éoﬁ% dipalens gnigh argiowfesedécam pH ef aideadt whtarform mepaeiipn mixture

having atﬁ}la %éﬁmié &nEéﬂh@lﬁonﬁh@kc@%szrﬁqOO fyanpl e 12 Use of stable,
sol u omer anti gen prepar ation to gener ate

ant i bylFE ﬂmtq e FrlEle P oberstcs iecfarmed dn thajressti@umixirgof step (b)
upon staAil S Bl BoonpFiSds &f Rk ¥0% Bf &id RRGHoh liMEremaNNer. The

aninmals are sacrificed and spleen cells are m xed with

nmyel oma cells and subjected to fusion. These fused

hybr' o cel Asnelidd drbRin € @lrihef @shpaisidg Irﬂ@oaﬁﬁ@%?@a%@dhtrﬁmture of step
vest e?af romthese cultures are screened for the

(b) atatﬁWB‘%‘H@ fC R $- ol i goner anti bodi es. Positive cl ones

are multiplied for production of nonoclonal

anti bodi es. Ab ol goners ar X X

b | 5ol BT gem FB@F@@% piRgEng {Bp shapticn mire of step
(b) by sisceelsien cliromatbfr@plgtd bﬂoﬂ&cetdhltécﬁﬂiggllﬁbrmfrdcﬁens%d recovering said stable,

nt i ge Posi.t age species are
sotuble £ PR lfim R P HELaiebBr S tTaBtly “pr oduct | on. WHATI S
CLAIMED IS: 1. A nethod for produci ng a stabl e,

obt ai i ng AMCAHRRFPlabd rufst I inE PRROFOAR sk inducine

organic $afveatnto tiregpgnéams miuhtmmf stea(). (b) addi ng sai d
concentrated stock solution of the peptide to an
aqueous solution having at |least 10 mM of a dival ent
ani ond.and bhe hehatbfichin 1 yphesin the stbéastution bastap Apaoneeatration of
200 SEves n m xture having a final peptide concentration
“Mi'EOn ei'h\gss of 100 mM wherein the stable, soluble Ab
oligoner is formed in the reaction m xture of step (b)
upon gt andion, AR GIRA | $ERreft th Y ha$ &
react?on metur e. (g A m%?ihrggf o%%gﬁgp%g{&%uhra?%go”jto11'0'
conprising incubating the reaction m xture of step (b)

at a 4§ enpetd Heikoddr cRfm § (B8R the divalent anions are selected from the group

consisting of phosphate ions and sulphate ions.

8. The method of claim 4 wherein the helix inducing excipient is 2% to 15%

trifluoroethanol.

9. A stable, soluble AB oligomer produced by the method of claim 1.
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3. Anmethod of claim1 further conprising separating
the reaction m xture of step (b) by size exclusion
w@e booonet3eyr aphy to produce el uted ol i gonmeric fPEDUSING 024744
and recovering said stable, soluble Ab oligoner from
the eluted oligoneric fractions. 4. The nethod of
C| ai md. funtRle, &QMAEBP 1ﬁepﬁfcqgﬁil'9tthﬁris Qbred i ¥8E brésence of 5% to
nduci ng organi ¢ sol vent e aqueous sol ution" of
0%g1y§?ré‘p (b). 5. The nmethod of claim1 wherein the stock
solution has an Ab concentration of 200 mMMto 900 nM
6. The method of claim 1 wherein the reaction mxture _
has alpH ofbeoligomgr afplaim 9havimyapartielp sige of 1 0gimionh0q nm in diameter.
wherein the divalent anions are selected fromthe
group_consjisting of phosphate ions and sul phate ions.
8. Th&net ﬁgfao ligomey ofjclaing 9%@9%? moleptanygsight of Hifikdiartg 500 kDa.
excipient is 2%to 15%trifluoroethanol. 9. A stable,
sol ubI Ab ol i omar roduced by the method of claim
1.10. 1A st éBPSé’? t%?*  &olple 4o Zr& PEPaRfigR Whegein saigl ofigomer
preparat&in&bﬁﬂrlsleﬂ pirhifleddfRAERMCIOn OIS 19%6 10D RO GHNYRE20 neashiled by AQIynamic

r.of claim9 having a particle size of 10 nmto
hghtsca%ﬁrﬁ‘%rtﬂn%nqﬁ ‘di ameter. 12. The oligomer of claim9

havi ng a nol ecul ar wei ght of 100 kDa to 500 kDa. 13.

An i t tabl e ol .Ab ol [

ther ot sanhe StebleriseTin 0 its wRoedp el SHR EPe b s00 kDo

of di nensi ons of 10 to 100 nmin di aneter as nmeasur ed

b it

SR MgtV E AR R R A
comprisiipa to 500 kDa. 15. A method for producing a stable,

[ ub

28 t ;i La?ngnébtéé%‘% Q%%r%eétra dSS 0816 gcﬁutl n o?%gﬁ)egﬁcie axbérg%ma%olvent

i n an(bdr gamidmgssaid\cenmentraid) stwﬁdolngonscaf itleb ptideetatan aquedus solution
having aafe s(fITOﬁfRJI H{A(ﬂ%l&fi 81'1 %ﬁ%@e aa?])eﬁ?f aq(ﬂa%gto}@ t 38%# e%hoa mixture

avi ng at ani on an
having arfmabpeptiflegfoneetrhtécagn exee® of $0¢ 0 lM;alad reaction mxture

havi ng)a f § tﬁfﬁpfhé g&l& Qﬂﬁlﬁg EAE%F % . (fhr%? cr\r?t}% rbtichQPxture of

DM and (c ating e st
step (b) with grorsevanior msd in the reaction mxture of step (b)

Wi th aneaditde@Ble; sob& £p D 1€ at ?e%t%l’/eofp‘gd reaction mixture

ol i gomer conpri ses at eas‘(% 50A) f said reaction
of step (B xt ure of step (b).

16. A method of claim 15 further comprising incubating the reaction mixture of step
(b) at a temperature of 2°C to 8°C.

17. A method of claim 15 further comprising separating the reaction mixture of step
(b) by size exclusion chromatography to produce eluted oligomeric fractions and recovering said stable,

soluble AP oligomer from the eluted oligomeric fractions.

18. The method of claim 15 further comprising the addition of a helix inducing

organic solvent to the aqueous solution of step (b).

19. A method of claim 18 wherin the helix inducing excipient is 2% to 15%

trifluoroethanol.
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16. A nethod of claim15 further conprising incubating
the reaction m xture of step (b) at a tenperature of
WQRDWwoBR 17. A nmethod of claim 15 further cop@r/USiong024744

separating the reaction mxture of step (b) by size

excl usi on chromat ography to produce eluted oligoneric

fractions and recovering said stable, soluble Ab

ol i gopgr fr .0l | cti,o 18. The

et hodof | Gl SUREAB H el SOB o B R o Ei So

a helix inducing organic solvent to the aqueous

sol uthpn ofy . f 1 mA8 wherin

t he hgﬂ X | n%%%f)%cgl%%(‘éﬁglll%dr%%eplgltsa%&??éhaiE%Ored]m the présence of 5% to
5 50% glyegrpk i uor oet hanol . 20. A stable, sol uble Ab ol i gomer

produced by the nethod of claim15 . 21. A stable,

soluble Ab oligonmer of claim20 that is stored in the

presehte offhsohgomengudain ye brdhg a PRticlatize of 1P gortet 000fm in diameter.

claim 20 having a particle size of 10 nmto 100 nmin

diameter. 23. The oligoner of claim 20 having a

nol ect-ar s QJigomer of £him RPhaving HGoOOeduidg weight of 100 kDa to 500 kDa.
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