; Hl JKe3e”4\ pl 6T~vvavvy k 3 0 APR 2003 WO 00726251 PCT/ US99/ 25593 .,

COVPLEX OF A CHAPERONE W TH (err) - AW THODS EMPLOYI NG 378 APR"ZU(B
COVWPLEX Background of the Invention WW’HMWEWI ol ogi c robl ens, such
as a | ossWh00R63Y| e nass, a failure system HEEE’@?%@?% n the
maxi mal synt hesi s and rel ease of hor nrone$ (€’ g. insulin or growth hornone),
| oss of renal fupcCOMPLEXIOHeX OHWSBPERONE Hipr-aM¥XLIOID ANBUr with agi ng.
These problens lead to I i ' capacity. Several
nodel s have been advanMﬁlﬂM@Tw#a@Mf@lo physi ol ogi cal
probl ens. Such nodel s include, for exanple, increased progranmred cell

death, i.e. apoptosis; accunul ation of oxidant danmage; failure of the cell
to maintain the tel omeres at Backgeeund efthednventioonosones: and defects in

respondicng to st e i to

stress r?‘ay [ nvolrgl‘grﬁgrﬁgggﬁyone %&@gd%%ﬁs fg&?’% %ﬁhgs %gﬂsaearﬂa eveﬂﬂﬁhdggrmst

i npor t ant  she Amupe syseinsleereases irethe megpamalsystheGh apkretrassofiioamones i npor t ant

role in cellular function., They hel orealign prpteins i.nto their native

Cate t horey oubhPrE PRl homhehos® of SmnERaPh, R deeetRes iR cOgbte o

protein folsiiRdbcir \ditn egihg NThédeWrobl&is idae t eevepdiPdeRling in fbheridoari r final,
es al.so h Ip stabiljze the final protein

opti mal structure. n
product, sU@RAGY- VF‘H-E 8°1f bBaveeheen A Yﬂm?%‘i"reéplaé{h@e"}erﬂgér‘fﬁﬂt%gul ar disulfide
bonds. ﬁct Ex'&lcﬁﬂl[)gbbﬁm§ RRRR IR 1h§u!fé‘?8%x§§1? hinRlealldPr6hramttieaul f i de

oxi dore t udi es of the stress teins and chaperones
support t heceBalestdpie tanaptommycmulah@n afyexidant dmege; telure ofithe celbtol i nes are

associ at ed ﬁl!\dm},fl,mﬁﬁ,% &aﬁﬁ}%ﬁzs aPthre Qﬁd?ﬁf‘t’hé’ thobndborhS a&h@ﬁ?&? i e?o%hgiézta 25

creased level's an aperones can’res I ncre
formati on csftressrp’ﬂmpcd:sbxyred egededataddefemsoh ushendimswagessimay mvelvas. | nsol ubl e
nmasses, q%\? ues f the (3-anyloid protein, a 38 to 43 amno acid
peptlde der B OP?Brrﬂ?ﬁse anyl oid precursor protein, formin the brain of

ol der pe&rsons suAf melcenjulfur1eve1&Lezmestrrmpoﬁaxdls&e@mtemeahdctmpeﬂmﬁor protein
is an intrinsic rrenb aneﬁrotelntha ed i.n the_endopl a smc

nt h
reticul um erRyes play AR dmBastant Iolg in ﬁ%@%r tlpﬁts Eﬁw Ip fo,eeatienes

(err)-anyl o theirnhfRyaste Othérew?enatminglddmag&ppfb&ﬁrs aRd afdhe ﬁaﬁldsteiﬁwet ed
into the intercellular space. 1n _physjo 8| cal solutions (err)-anyloid

readily aggwegm folding by Girgetingnendy sxaﬁm Prateips itethe fingbioptinrl di sease.
However, hH?rCE e&{&%%o h@&p&ﬁﬁﬂk?&??ggal'#ﬁ% Sl sfict tﬁ@r €

overexpre55|on 5 neur opat ogy of
Al zhei ra® ' sfodngtienef inrat mtﬂmplez@lar dysulé‘»dp@nsdwé)mcbmxlsc@ﬂ | 1 *@00002*
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seni | e pl aque Fary tang I'nt cor
Al t hough snthelstressiiveteimns@ahd chapsmines suppottahptangem shat mmb'@[ﬁtﬁeragehelatcﬂ mal

brain wth .| nb f ound cal | |
Al zhei mefigtinset el Hakocled Vi BrAEHESuth a RS s s BaRe Tl G 1s
added to (%ﬁmsalmbcréa’ﬁecanyﬂ@mﬂ mmwrwthmwmgedn&csxﬂumg@a‘emg t hat

cerebrospin fluid_.jncludes one t hat ibits (err)-anyloid
aggr egafﬁo on%“'FﬁP%n pFmpraperly foldsel 2B s lgnassss qr}hpa?taméf subjects that are

free of Al zhei nensglubleRades, GPplagiss) BPRe B—ERYR/GOteit, AR BUSUEHRAS fOrmation
of senile plaques. This corrponent coul d be a chaperone Thus, it 10 is

desirabl e tacideeptide denardfromrthe amylnid prcersaf proteay &roriaghé brapmfméésl ng of
anyl o d P eRUESA A BAE b A0RILAPSRLL: ARl BL AR B30 ATgat zhel e o

di sease. or ‘processing o ecur rotein or
(err)-anyl oxrnlmmg/nhmhrmccﬂrmﬂl thatt i$ hﬁnth&smtl mgme@ﬁddidlaﬂnac miculintli BaAsg.

Al ternajfjvel atj.ent W|th di s ase rotein that 1
S ennanibs Sl Rgrigiingy b plemRaesugus o aened e hryeCeB it s t hat
apol i opr ot ehﬂylmd precursor protein and secreted into the intercellular space.
In physiological solutions B—amyloid readily aggregates to form plaques
characteristic of Alzheimer's disease. However, Alzheimer’s disease is complex and

involves more than mere overexpression of the f—~amyloid peptide. The

35 neuropathology of Alzheimer's disease is characterized by extensive neuronal cell
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E may, play a role in Al zheiner's disease. Apolipoprotein E exists in at ‘
| east ¥3 allelic forns known as apoE2, apoE3, and apoE4. Evidence §r{iARR €803
that a person who has at | east one allele of apolipoprotein E4 é)‘%pom) is
nore suscWO0BEBIto Al zhei ner's di sease, suggesting that tPRel/NEVSFR
product of apoE4 may play a role in Al zheinmer's 20 disease. Mir et al.,

Bi ocheni st ilgss af® depbaRivn46admérond S&hile plaueearminmeueofitaidiafAtanples aother i buTe t o

the nucleatio r for ion of (err)-anyl.oid plagues by,contr.ihuting to the
agor egat | ofaPTal Sorh i eSEFgh Blrehers Sheisivts fruhé igpladEinindies have
focused onngMRAlMFAH WG 428, Iafge nafbkrsaiTihelshueb are folfid ARERL eXBRNvIIRRPr at ori es
have investig}at, ed the role of proteases 25 involved in cleaving the

precursor p¥ e@F'PF'StR?ﬁﬁméduce (err)-anyloid. Yet a nunber of studies have
shown that, wt i i ray onset
A 2hei rir" & di sQEEARATEERLd 8 Phers RE b A AR BT R <
syndromne, paiyicdtdsesmot hggibgdis isoggestinglihatesebrospingd fluid inalnded awer
concentrations of errrﬁh? | oi d i.a t heir, ceé. br.ospinal fluid tharl
age- mat che8omppRGH fhat nhiitsi=pmyloid ageregation,, ngdfl iggfes thahesgebfosPiRzlce havi ng
an anyloid j Bg&g@ L0g;: ' Laki bi tor
domai n sho&ggf%%tﬁﬁt&ﬁgﬁ#tﬁ?r%ase (%ﬂ@g}n??lgﬁ}gn fh%lggégggt?@ﬁ%%ng%agnnot be
expl ai ned Ipyevantsifermation @f pendle plagues f Thisrpompanept emild boa chapsraien Thuditch

(SPamyT0: o s AGHRYE 1 Bie? Bt e Ind e of BBRGaRke 1 piGhlR PR BVl L c s
Thus, it i pretafsof ploftein,tformding framyBid plafiits 28{03A MRkig'2 ARedse PPTopebO9! 25593

better characterize the role of chaperones and processing of anyloid

precur sor [eldingiar precessingohthe payloid pregureprdroteinoerds-amydpid max behei mer ' s )
di sease. Proper f.ol di or. pragessing.of the anyloid precursor protein or
[err]-anyl 6‘?‘8)?“6&}“6]@6 ?Q%’\l/?ﬁy\fg&q%he‘?‘ﬁ%ggltsfagf'ogy of Al zheiner's disease. 5
Furthernore, at Altegsativelyl fpativnt witheAlbltdimers disdae€ ina@ hpveop prfeih Yhdtor

formation of [err]- Aol | aque, qr Al zhei ner's di seage or .t he pr.esence of
such p:l gq u &gh%wcml%@%en :Oﬂ g?ﬂﬂgg‘dﬁg@ﬁéf Bﬂlﬁ g%f’rfﬂlglgg?%ﬁﬁt 6?°II?BPEQI2?‘P ?\ g of
brain cell %%3( b%g aFdfif AllzheRHER di&‘ééé'xﬁolﬁg&%lﬁ i fr at WasF P UNSR:

undesi rabl e st subjects. This Is par ularly so, since as outlined
above, everfomislmovauastapds epeltsi and apoEsp Evidencesingicates thatia getsan svhodws uncl ear

Toi s domondt 188 Rl g eRChRuei R AIBEN s PP UBen T o AlpBin sy 07

presence ofdigehstq mezestingdhatahes protein prddustiof gpoEthay plag ahpledh AlSheimery of the

| nvent on The present j.nvention_ge a I tes to a.co sition and
ot hod 281 dBets Mg ehps Biessaises 38 P lorti 5i4le Fruetuuie o ey above.
The pr esentcohfiibat to@Re mitidatio 6r fotmatien &t BAanHasiEpaqued by cedifBaimg® and
[err]-anyloid protein. Preferably the conplex includes the chaperone @ and

[ err] - any| dhelaggregationepPeamylaid. be natural or produced by bi ot echnol ogi cal

met hods and can Jpe .purified. 20 The present invention also |ncludes a

Tothod 1 or det cGtPHE AlZbine®s desRaBRBTbaie ot SR e Ve Podiinb B eay, &
net hod of qhemiyiel. d®remstdnee ménytabdradried haveinvestatetetheabledT préteadebe | i ke.
Preferably the nethod enpl oys an i munoassay. The nmethod for detecting the

Q@ | ev@bs dnyolyed immi¢ayingdhe prequrserpretein torpredusk iPrramaloidr Yeta numbér of

| aboratory,  a met hod for determ ni the propensity.of a_biological 25
systemto fs&ﬁ?sg}agaaggw%;haf,gpﬁtﬁgmegﬁ% %1?5 raEeeﬁeé‘F“%lfﬂrﬂ’ﬁ qfﬁ??lbf’gsf nce or
| i kel i hood AlzhdhieRetieise andliieRaaP AdEhehieridNBasESEA HithDewil kndibmbei Mer ' s
di sease. brief Des rlﬁgl_on of, the Dr ngs Figure 1 illustrates rat weights
as a funct iRAHeRs vaﬁbA eimey s, diseaso actupllichavs dewer concentiatipnsy,el Bramylaid o
function of, i i € t i tein per
gram of |i \}Ielggegrsc%é@g#gﬁ}y do‘?ﬁ%égé f@%ﬂl}rﬁgéﬁwpl Es régltagfse(ag&rs’%éd\ﬁ é/fgl rate of
rats asla ftransgermamide lmymg dni amyleidpredulsos progdie gere lacking the Kunigde of rats as

a function of age.,... . . . .
protea Sinhibitor domain showed that the increased concentration of p—amyloid

-

cannot be explained by a rise in expression of amyloid precursor protein, which

appeared to remain unchanged with age. These studies indicate that f—amyloid
levels alone are not enough to explain Alzheimer's disease. Thus, it is desirable to
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., 3 Q APR 2003 WD 00/ 26251 PCT/ US99/ 25593 Figure 6 illustrates rat p
hepatic, nmicrosomal QS levels as a function of age. "' Fi gure 71 QJSA rRallz[lua3
rat stress-responsive |levels of b as a function of age.

“illustrat 0 pM62Hepatic, microsomal Q@ levels as a functi oﬁ) ﬁ/lus%%ﬁw':i gure

9 illustrates rat stress-responsive levels of 2 as a function of age. 5

Fi gure 10 |bell‘tas¢hamcmll¢§terhl@pﬁtch@emﬁeéF@éb@ﬁﬁssagmfmmélpse%oa function of
age. Fi ure I I I function
g OUT Cordikic b/ tiHihE AU RId RRRS lafid i hERERAR 4. 1 Tolehr

of age. ur e epatl c, mcrosonal calnexin veI S as a
function Of pr@%sm%@f ﬁb@ﬂfyﬁnd%rdchﬂsbﬁ;&tbﬁﬂilesr B-aimyieidaniyChe itiveives bk
calreticulin levels as a function of age. Figure 14A illustrates an

i munobl ot QﬁOIQﬁY(ﬂf@?@ﬂwmrsﬁmaég wi th pol yclonal antibodies to 2. Figure

14B il l ystrat 15
ant i Ibodlg;r?oe? - anymg zﬁpgéfe&ﬁhp g?x%gﬁ\@d 'Iol%gggrgﬁm e}’g%g%ﬂn%{nobl ot of
bi ol ogi cal effHahgividplalueot &tzhamk’saluﬂeaimdltbspresen@of suchyplaquedst i | | ustrates

anot her |nnunoblot of biological sanples ycl gnal antibodies to

p- anyl oi d 1digease molugesdipsection 9ﬂtb€1§’taifh?’é“s“1@8F‘%BEbf§m ¢edls of the sybiestacent r at i ons

of 2 conp e S C ts in the

nun st udy géelgcgrlflﬁdeﬁg:ﬁ &A%%??}é op&)&t a%?égjetg%rr %@%@é#é 'ﬂggi}nventl on 25

The pr esentparnadartyi sonsined @ﬂ@glqu ahove epereftaysuch dibsegtiomritprpvionsdyn wi t h

(err) | oI I | oyi ng

Such dcktoer PR PR RS TpkiBhr Y ik 26 U Bendls i T ARAIR offn P

enhanci ng Ia\tﬁieﬁss)mehdanmtmes aneedofoohmenhddlotde&att}mprmeamqnforéf zheiner's

d| sease. rpartl cul.ar & resenh i nvent O“g’df iedl rected to an isol ated
cgnpl ex of presenqy P li’ﬂ“&ﬁﬂ' 1REASE L BV HRe!Est S thods to detect |evels of
in, for exanple, .clinical or autopsy sanples, nmethods to di agnose

Al zhei mer' s di sease based on det ect i ng_a decrease in concentration of Q in

clinical sanples, such as cer ¢ Ielhd net hods of treating

Al zhei sdlsep&ep 1 QLR s ring Q. 4
2 o AP 2003 v b Bakat iy B dcthall} fRAOUS én ﬁ&‘?y@%tﬂbﬂ

PCTI US99/ 25é8e:ting tie rerapositiof thatmect itheenagde desenbedatioya. dhe pesenty| oi d pl aques

N the braifged on%H.ﬁh&gtai Wb LAifoieh 863 ShapcidhE ol gquﬁ]e&g%qléxﬁom

aggr egat es o fom ¢t eavage ol d precursor

protein andP&e@ﬁlﬂy tiRrcohiplex inbladés the tdpetdne Q2andSpaneyloide The compleri d freely
aggregates in solution in |laboratory systens and forns _aggregates simlar
to the pl ageassbernsiuralpriprodscstby hivtecanelpgisalsacthadsand;canbesutifisbr pr ot ei n,

(err)-agyl oi d, apgh V\%{% én? eﬁﬁ&gﬂgd]fnﬂu‘af:s 4 flefhba 3oV it din g%lepgign?gr 0

characterized. Kno es 0 ol d precursor prote
anyl oi d i ncmﬁmdwmmludamgmmommmmqhomeﬁnhenmdbtenmm agngthabafi on

systens 10 cLors h r ot ei ns,
methods of Btk e Bhe Ry PRL o Piter @Y edfebf Shelodh o BRRSRPIRE L o5, anc
pr )gt eases t [Th¢ nethed \fer ddtextingyheoQ?! lqwelscmn be empb;y(a&aaayéa(gent mlhl&lmice]rorarryl oi d
prjecur sor pratei err | oi.d any of the vari ou ts of
Cer v 0- anyl oFdeidatisFaoty, BLF et fOEfiuBRlnie e Trnpaiud b gitidloea

25  system to form plaques of p—amyloid or for determining the presence or likelthood

of Alzheimer’s disease or symptoms associated with Alzheimer's disease.

Brief Description of the Drawings

Figure 1 illustrates rat weights as a function of age.
30 Figure 2 illustrates rat liver weights as a function of age.
Figure 3 illustrates the amount of microsomal protein per gram of liver as a
function of age.
Figure 4 illustrates a survival rate of rats as a function of age.

Figure 5 illustrates a mortality rate of rats as a function of age.
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chaperone.protein. 15 (err)-Anyloid can be made and/or isolated in,a

variefy of forms. The nost prevalent formof (3-anyloid in manmalianl APR 2003
tissues is (err)-anyloid 1-42, where the nunbering represent he n er of _
am no am&@@@&%&'l ng at the amino termnus of conplete ~(erPF)$m}z§ 55?%?

whi ch has from 38-43 am no aci ds dependi ng on sgem es. The second nost

preval ent form Eigl(raﬁalrhtgslraiearatrhenmmmwraspmalé}i: yels gs g duncrionefegs. d 1~ 20 38.
(err)-Anyl oi ds (0) | nmet hods,

25 characteri zeMn Ug{eggé{%ﬁgss ¥ené&% eﬁ@{,ﬁgﬁ@g a@rtf&]iecggggkg%rrpl ete
(err)-anyl oid. Fegureslmrs;a‘atesdatampmdnhesmai Qzareeéls atafvaﬂdtxonbf adee vari ous
forms of (3-any 0|d cl dln cosyl ate cos ated, .forns of
various | engths; I%Wfﬁgtﬂlrfu trIa R &9 s%ﬁé‘pécfsém?évegﬁ‘é% ghéélsfl EHOR 96085 as

chaper oge pr ot eiFfgure 306 lusitatey etit hgp At ARErOHnTE BRHTL Ol at A fltRebn sHOCK
proteins) catalyze folding, formation of tertiary structure, formation of
quaternaryag‘%ructure and/ or other processing to nmake an active protein. 30
As described heggi e 15K t{RNEScrE S 4 t e.age and
can be correl atggg H E.ager-rgfﬁt egég:l se%rses a%i)éé\g(l)ér ﬁxaor?vagtaaptl cul ar,
tissue levels oFxgmelbnllummscﬁthbpmmcmemmésalﬁmp lc\mlls@ta funttiam ofcal nexi n,
Erp72, 2, and & can decrease with age of a mammal, such as a rodent or a
human, and®%n correlate with a di sease. Chaperones include a famly known
as a HIIOOI pr ot Figurelil 3 illdstraies bat hepatiz, Ao ci¥ekttlin Gdls B3G@TELAENRY 25593

oxi dor educt se (TPDO . A TPDO represents a preferred chaperone of the
present ' %h8%ntion. A preferred TPDO is TPDO- @ TPDO @ has al so been

cal l ed ERp57 angigdre I8A Mﬁstﬂa&@,@nhﬁhmnablomfmh%ic%l Ezﬁndﬁleé’wﬁﬁ pblyloaginTON

names for this protein, including TPDO and GRp58 and al | )
naturally gatd ¢Srfg Q/'-’arl ant fornms of th| s protein, including glycosylated
and nongl ycosyl gj cleBrmustxg};@f%ﬁrlﬂﬂ"ru?noﬁl%?%fl%xalog?d%%aﬂﬁ ledGlih m%%U@lbﬁé?i and/ or
characterized proteins. Wl | characteri ze ures nuner ous chaperones

i ncl udé5t hentendies terfceaiylogd dhé2n i n or gani sms ranging from bacteria to

humans, reconbl Si on s ctors, plasm and the
like) for these ﬁ%?i?géﬁ“mqﬁ@ﬂ T‘WM@?‘W&%‘?“ llsgm]gfeatvg s, protein
sequences BFchnal&itibolies te@R! ai n prot ei n substrates, and certain

bi ol ogi cal functi ons. _Chaperones have no revi ously been observed to

decrease with ageews 1aB ﬁﬂ\‘ﬁﬁ’&FcSﬁ&Pthﬁ‘é\i@“ todbiplpgicplisampled Witk Al zhei mer' s
di sease OGCBchIHHal StitRliek & p+ wli-diopl aques. A decline in chaperone
synthesis can result froma decline in chaperone 15 transcription. To

det er nfie whet héiigurhd 6aliustnates @érebfmpiaabfm'd cameehiratiensvaftQR egepared toi ssues
and/or fluids,relevant to rrer s..di sease and/o id plagque

For i on. SPHIS HaheaRpre Preneey ERLRRArhaTERLe Ain St A8PoRiber onas. can

be studi ed Hxyamphos\n net hods, for exanple, standard hybridization

techni ques. 20 A Conpl ex of Chaperone 02 and [err]-Anyloid A though other
chaperones may be present |n cerebrospinal fluid, only @2 has been
identified in cerebrospln etajied Desemption of the Jy ease relative to )
normal ,G2 | evel sreraRATRVEs b refiddqo Wichp Pe%fac]i ra.%ﬁpo&%%h @ |evels”

as used herein includes the nean concentratl on of t hat can typ| cally be
found in Zwaldbmﬁmdmﬁir detenting fevelsniofl QRomietholds ferpmipoying suchudeteetibre cont r ol

popul at i ons | ncl ude kL exanp R el der | £ W thout
Al zhei mer' $° 6‘?@88%“%??&"% slci@sé/ ﬁg'feﬂm%gﬁgémg’lngég‘ﬁ%o%out 27 t 2
ng/m. Q Qﬂ.apér@ﬁe'rpm&@modr@s o¥\pichelt- AaNdiRetls difsHse. ﬁpﬁﬁ}h&ﬂaﬁ i Jia@semsol at ed
from cerebrospinal fluid and created in thS | abor, at or

0

[err]-anyl dP¥FTEOR 1%@!‘?%%'8 apdsolated gemplex of ﬁ!@ﬂpl%%@ﬁteebm@@ Q%or

t Th
conp! ex 0ot TEHBYotstecEiVEIS BE U tr Ekdrhpif, SinftaP6! Ao slbpoldbRER BT T
processi ng tofdiwlpsa)A&hphmadisoaseibassimj daecting atdesrehbeeini cogedntiationd Q2 mer ' s
di . Ad 0.4 heyl | t |
20 ng. ani P SR Smples, ek 4 heebfpspingl At FrlbOed HFRInE AR, 0000
amount s of diseage by stithuRtiiig Q2chrodtiofds byl adithisteing®Q2[ err] - anyl oi d can give

'1_'_




~6 3,0 APR 2003 WD 00/ 26251 PCT/ 11599/ 25593 rise to increased depositions
of anyloid plaques associated with Al zhei mer's disease. The conpl ex308 ABR 2003
and (err) | oid can be isolated fromcerebrospinal fluid and

- char act er?"%%/zl@s lcommon net hods of protein chemstry. For %&%49@5%1%

_conpl ex can be isolated and/or purlfled by affinity chronatography with a
system hawﬂmwmdcﬁmmer of @ or (err)-anyloid. The

conpl ex can thenh«lgl? furt er?spurllq;é?ﬁgl ‘g%%gbrr{‘)‘ﬁg%‘s Fqﬂ%ﬁhgo%tqr%aﬁaphy, such
as separation o %fﬁ‘gaf ng

| at f 1
| solation ad?%@lectwﬁﬂh thgg?gézggc%‘fx@@ gggg%gg ﬁ?gﬁar%?ega&%@s &hy 18R wiYch

enpl oyi ng standard net pp1 ng, sequenC| ng, the PAS
reaction (e 6dirccleniage 6Lthefamylaid piccorspr pratein and secretias &itsthed | aser

desor pt| on.io tion- t| of f. t mass ect qmst.r MALDI TOF). The
| ExSof Tegrtsfiay SpF ioid 6 BRSO By LER 1 ot ey
nggreﬁogt wf@ﬁﬁ?aigga{ 79%59 %Q@ﬁﬁz??a ggﬂgﬁéd il'& z!hgi?x{er% el (err)- :gfll oid
be gl H% J qlgl

appear to 1 conplex Is g ycosyl ated, for
exanpl e, Ngl ycossdhmlo&tipmnura@puotag), ﬂemnnbndi@eévmqus fragmehtsof B-amyloxd

ol i gosacch tectin Leyels T X of and r)-anyloid
andgt he unaﬁt‘iﬁge&f%ﬁﬁ gﬁ%‘ﬁﬂ&ﬁﬂ%@ﬁ&tﬂmﬁggp&%m&ép RIR AR bi/ rren%/hods

known for [ nq“%@ The
conpl ex hagd%aﬁgrrlglugglﬁ ar wel gﬁngé}%% out Q‘E’D@Sﬁﬁgg’ﬁ{‘ %Fgérlggﬁrlatel y
denat urldng (gg! V@ltcus,tpizmpﬂnds,@sd $healrk¢) fas th@@@gutcmedne:tbochmtf phwhicing theseei t her Q2

or (3-anyloid. . Polyclon | od| reco in ither @ or
(3-amyl oid péptgm‘grp 1 3P ﬁ%ﬁ%ceggﬁé] g “ﬁ@b’iﬁ’?oae Céz(‘]l cgi?vgp’e?r?gga@%net hods. 25
Sych anti bage@ssor anfbamyleht| Neither axnylro&t ples@s@pbieine B-dnyleidaneedny of

i rmunoassays. Preferred standard i rmunoassays i ncl ude ELI SA assays,

i munobl ot ghe yaniansifragmestsaf S-amyloidbave rreviansly heanobsenedto interact wathia ke.

Addi ti onal t hods f . detecting the conplex or its unbound conponents

i ncl ude fl Lfg‘gg?@é%%r@ %l ari zati on assay, standard protein purification by
col um 18nd af f i rf-tAmeloidean gnadeiund/o3 Gsobated mal ydriety afl feanadihefmbsdtovned by
Edman degradati on anal ysis, MALDI -TOF, and tine-of-fljght mass

spect r omet rBrevalant ferars o %r%?@df‘ﬂ?@“@‘@é‘ﬁé‘l‘% is Graneiddidal Whetgthes can be
enpl oyed i si ng,

scr eeni ng ]E}BJ?nEE%E ??;F{Iaé%hs‘lgé gg:ﬁsatéés}%f F\ﬂﬁ&%ﬁ?&ﬂt&}ﬁng gmmg Mg{r&nﬁ%f’

suscept i bi | dampitte pARmigknidrewhich basseas éS—%aﬂﬁm acils mhependpamt speciks.t Thd o

Al zhei ner' s di sease" as_used herein includes the presence 7 3 0 APR 2003
W O 001 2625comndmres grovatant foym of fiswmylord in mapywpaliap tissueg isfiagyloigs 15y npt ons
of thi s, di se, of factors leading to ' or associated with this disease,

of likelihood of developing this disease in a subject or patient, and the
i ke. As used he[BﬂMnquidmhayebed:reprddmgdtbg ahema:akmd/mlmtewhmidal tietlodej sease

anyl 01 0 5 pHBEISITIER GOV (X RYe DY Ot L0 PrRReriGuel SoBIRAH PERaY O B
|
Sl €5 1 nchiifoibholo aflin FBLRR) Bt pPIHER S ArobhS5HE-any it indluclgl o S2TP! €

froman anim uman I n nee el ng screened r sus d of being
suscept i bl eglycosylated) hosglyegylatednotmp of varias ledgtlispand thafike.oi d pl aques,
d| sordeyrs in processing of anyloid pr ecursor pr otein, Al zheiner's disease,

0 1li i hgod of devel opi ng Al zhei ner' s di sease, and the |Iike. Biological
sarrpl es canC €Rcl ude | aboratory sanpl es froman experinental animal,
cell, or cultur ecﬁfﬁe?&leﬁ{agamwﬁgrchh Pé&ohe Poffify) ahd mcmlﬁg%%tgg@%r gtmél ol d

i

pl aques or aggregates or to I nproperl y%process anyl oi d precu
The bi ol ogi mcestanxhe@t Shﬂf;kmtnlgs) qagalyzg alding | forma@emeétemancmosures uch as
liver, plat ani mal
or pat i ent ﬁ&rﬁx‘aﬁ &E%Jrg%&ggjﬁ%@%dw%ﬁghé@&%egﬁggunc JMG%VL ?ﬁ‘%‘%ﬂ
scrapi ni) | Asdammstheneun’se\telrd chapegories can dtdmemdewldaigesmdmhnbé ncl udes

bi ol | | m of
ot A pPararel it o] R et e B e T DB o1
cer ebr ospi nat mbkdibftthé eliapamsBimgalrétmuhu,smmhbﬁpmqaparﬂ Qheamer' s di sease

in living animals qr patients. rebro |naI fluid can be recovered by
spi nal tap, QG‘EIF‘PSHQV‘Q\FF |Qfélmmé'e ar8 76 9T & Hymag, af‘aéa‘!/%ﬁrfeéi‘tﬁ“ﬁﬁ‘ met hods

known to t hgygseade. Ttiabbronss fnbRidk famiERESWA bya I G didulfide Q2 | evel s
relative to normal 2 correlates to the susceptibility to Al zheimer's
di sease. The level of @ or Q2 level ina&ludes the level of free @ in the
bi ol ogi cal sanple, the level of @ bound in conplex with [err] 25 anyloid,
the levels of free @ plus bound @@, and preferably total . A decline in



the Q2 level correlates to an increased susceptibility to Al zheiner's N
di sease. An increased susceptibility, as used herein, refers to it3 i§eipPR 2003
nore probable than not that Al zheiner's disease, at |east one s t om of

the di sead¥000262§least one factor |eading to or associ ated Wﬂ’%fqﬁ?%

di sease, likelihood of developing this disease, or the like is 30 present
in a pati emxidaredugtgse (TPDOYr AchPINP represents arpzeferrebchiaperone af thegireseat | Q2

| evel of at. 59 trd 0 I orrelates, wpth, a 100%
i kel i hood ‘8*’%‘2’@@%&@%"?@&?@ }ri?‘eolfl?ps@apgggg gb‘l‘?@ﬁoﬁ Oe?"%é salled %ﬂ% t he
Garer mni ng tho ot oL L L b B oL oGl ch Sa e el L O

e ! . A .

| evel s rel g‘f‘?'\‘;‘&‘“ﬁ?ﬁ&ﬁég%ﬁ}e?ﬁg%ﬁ ?‘g‘iéf %@W@Sﬁ%ag VAL APTS an

i ncr easead W@?}ét@inl inlclading @ycosilated ARE nbhgly osMEdToendggr egation. 8 3 0
APR 2003 WD 001 26251 PCTI US99/ 25593 By detecti ng the aggregati on_ of

p-anyl oi d, the f&hapgranssatss ingenerpl, vl sprdied and/qr chayagteriged proteins. Wek

the tovel oeieclsfizf) FARKRI tnfli A hapdtites Mctihcife fElcE ekl Benfll [ 01 &1 1 10
(err) anyl cirgatisms rangingdrom bacstréatariunmins, recoenbinanRxpressidrs systemast (eyge t 0

Tor 6 pr of er e A0 Beke) 1o Pk Rt mihdds OE BroPLRBe a0 o
increasi@d sprews] protdin bequencedlaiid Stridbires; ceiftsif fcteinisobsticMdXerfaln f act ors
(orr) - syl dElOBIAL R ST eBFONHF DRP Breseiiserved i &shcenms 10
associ at ed Witk BgbZd \@iafi®Hal ﬁoma’s/ew;be&@nﬂﬂv&te@nh PO HNiABE BREass ofli Sease; or

the like. The decline in @ levels relative to nornal Q2 |evels can be )
correl at ed {RFmtionoffi-myldRlagler i stic of Al zhei mer's disease by conparing

I | ith chi - E ts. Ne y oo
Fonctt on measur CRePRYL g SHRCHS o ARAP G by MteggE™ o1 ¢
neur opshfc hi wdnseriptéonal Traddtermineawhethiy thé amainthif shapeyones declinep Mythi agalin

£ or el SISO AT R ARG s Freats ABicr o RIS PlSAHE vi dual s who
have Q2 | evglga@in, ¥Pitnc faﬂ%ﬂ of?lcﬁicmsff#;ﬁ?i%%g %@g}‘c@xeﬁ‘k@@é mer’s

di sease. For exanple, 1ndividuals having no ut an apoE4

al | el e havestudied hy knewn thetheds.dor example,standard hybhadizatiorstedinigasse. 20 There
may be other risk factors for Al zheiner's disease that result in an

i ncrea S Loty to | KTES | sease in the presence of nornal
Q Iev?(sj. 7 ﬂ”?“ 3‘%"‘3‘@27-@@% 10% an be enhanced by admi nistering a
drug suitabl e foOAlthbegtEathértfiagéforea niyBeqi8icatinQereBYospiial Nl BRIy 2.
Adm ni stering @ includes adm ni _sterl_ngcg ina formor precursor of this
protein, i nhas begmidentifigdin Gerrbrespinak luid. | Q4 levels £an decease relatiiedo nopmal

cer ebr ospi n@b (dJeld il afg Lithayel .‘?[%ﬁ .a‘,[gqg of conpl ex
of Q2 with ?err)‘_ﬁ- alnyr?m ,Hiﬁntgb?léase _tgg f%k%gm apgggp}%@%e y g‘?ocessed
(err)- anyl héreinanclndes thepican consentrationef Q2rthataian typicallydre fdend mase t he anount )
of (errjga i i i . akd. ike. .n

adm o ooy oo sptia g m doohBl ByRBlion 2 SHbtIE pore T ppRtefER sBRude. o i na
fluid by nmefdiesamplecyowag peoplecdldaly, peopleanithaut Adaheimdrisalissase, and titerlikeunp, and

the Iike. At hyel 1 ni St d
vect or - encoth P EH L IEL RN T1F GRRBH or i ho-contr al nervous system
and 9 3 0 APR 20Q3n tembRtakpiel with Wa@&é?ﬁ%%&gfp@éﬁc%&ﬁm%&% and

i ncreased |l evels of 2. Vectors that can encode and that ' w Il express
protein in esrebrospihalrfysd ald areated &l the laboeatényo Q2 dnd f-fangdoidfaresbelieved to t he

art. Preferably of a drug suitable for enhancjhg 2. expressiqQn is
adni ni sﬁe_r egor{“na %}"‘&Eﬁbb‘?&“déf’f"@ b 3‘2" Wﬁ%r”é‘&&’@"@gﬁ‘é’mﬂc? weryligte exanpl e,
cer ebr ospi ngjssdciation of'the éd}ﬁﬁllg:?:s'ﬁllé SnpiEPHNO2 hd ORRY i ﬁfbeﬁgve?' th'be an

(3-anyloid, to increase the | evel of "appropriately processed (3-any
and/ or anyl itemediate irsmormal prvegssing af dingloid predesordasabjette natsuffering

(3-anyloid plag in a,subject, .or the like. F her, such adjipatration
Can attect TRE Alneladt st 1 a8 eishin s e b Qairaatets nhallRPect e
anmount” of (HeRfinan@dpitg ahithdl 2bh Rall & daREREE AN oLk CBMPleXAntdS an 10
anount sufficient to prevent, treat, reduce, and/or aneliorate the synptons
and/ or hdeincyeased amaurts obfrezaraylaidy Incraased ams mts Of foampyloidean give| of @,
the | evel of appropriately processed [elr]-anyloid and/or anyloid precursor
protein, and/or the amount of (3-anyloid plaque in a subject, or the I|ike.
In sonme instances, an "effective amount” is sufficient to elimnate the
synptons of the disease and, 15 perhaps, overcone the disease itself. In
the context of the present invention, the terns "treat" and "therapy" and
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~to putting off, delaying, slowng, inhibiting, or otherw se stopgi Eg
reduci ng, or aneliorating the onset of such brain diseases or di %0 dAE%_ZU%
The present invention may be better understood with refere
* fol | owi ngVX8MLYs. These exanples are intended to be repr@?@ﬂisg?/iw\;% of
speci fic enbodi nents of the invention, and are not intended as limting the
scope of t hasetaveaseasethdeppsitionegfandoigdplagyesassociated wyithy Alzheimes st i on of t he
Ef f ect of A&%&geon Chaperone Concentration in Animl Hepatic M crosones 30
The effect Of agi ng on chaperone concentrati on was deternmined to
denonstrate a detheaseplexnofd@amhpramyloid cahbt isodatedfromi aekabdodpinahfeids el at ed
di sorders such_as pl ague deposition or Al éhei nmer' s di sease, Materials and

Met hods 35 Ruriednandegharagtepged by eammon methpd§ et profsin ghenaisiy; Fprexsmplogen
free, Spra SolRaChasE dudd fhitda wihgalaboratories
(Medi son, 3&‘5@.°9?‘§‘F?i“8"9*_3°o TR 1“%@??‘%%%%52@% t he

remai nder ofystemehaving affisity fayope aeeithenofQ2 @r Priarayleid: dBw complexeantthen | ed
environment, rstate-of -the-art. " barrier facility.with a constant

t enper at ur ebeof‘m%ﬁr @rﬂ{egtbyé’mfr gdrflf 028@19"8?10%??&1}'1 RESSRFIMA cycle. The
hum dity waSephaéryl eolmaf and/ob8 HondQYolumid Followihsisvlation Aed/eepurificatiagh cage
and the aninmals had free access ' .S to, food an t&rP. Each cage, contai ni ng
test ani mal @ewa@pgq&abgéahmﬁ@ﬂ by ieFPiqyiRgeTt e eﬁs‘gfira@mnéﬁ the
cages djgd NRbyRAY QeflentithSthe PAS RiER (Seriodid Led-CRUAP redbhiDUind hiigr S ver e
mai nt ai ned as’ “sentinels” to determ ne whether there was any break in the
steril e conafisistedriaser d¢somtionionigationyiame of Bight masy speeipometey ( Imew bat ches
of young am’r s. They did not show an increase in nortality, indicating
the 10 col ony Was pathogen free. Al animals were renoved fromtheir cage
once a week whenThheompigeef Q2 rnd franyled cande elmoyylatedin hatusil syseks when

the animal s re wei ghed. These .prqcedures were rformed under cl ean
condi ti ons. UM f;rrb%%tswrw}t@cewafﬂaaaiewemg XpRfitie %P@awﬁqﬁ PRPEGT Wyes,

gowns, d J I %Fa‘ijn he Al N76A
recorrrreﬁjgat %ﬁlﬁﬁw@%ﬂé‘i@f ﬁpﬁi%‘rﬁm{lﬁgﬁ %%ﬁggﬂ%%g’oﬁg ratﬁelg’vxﬁlas supplied as
40% st ar ch glydosyiedsercasparaginBiresBbiey with Eomplaxt ddigosackBrideThe car bohydr at e
conposition was changed to accommbdate a preference for the diet to consi st
of pellets E nﬁtgadgaf; a¥90\/\der and to reduce the incidence of the obesity
which is as SV hi gh sucrose diets. Potassiumcitrate (6.5% was

added to 20 prev®hé coraplexibfQ2ahd eaaﬁyloiﬂmddhehﬂbqund%diﬁbham Q2&ind BRC
nutritional standards for the adult rat. (NRC 1978). The animals reached
and nai #! ai peyloithcanche detegtaddnimeshodsdaawndondeteqting preteiny, sugatesnd/or after t he
age of 750 J r [ i : i cline in

t he averageg&é;ésa’%g%#{o%eﬁ'}e@gﬁ? %g*@lo%%a?ﬁﬁ%ﬁu\%&%@nﬁéﬂ%ﬁpo@ ?ﬁe study was
25 t he sanegerslytdranedesstely denasiipg gebelectnephowsid anddprdcagnised byl aatibedies age
adult liver i _ i . hel ni.lr e .adul t
lives (Fi guF%maB?Pb%\r@%m%%Vﬁgd}'gﬁrgﬁélgm 8?%%8%%&%%@%?%’&6&0%? %{hé g’fﬂ?ﬁql ver
showed no siQirf-aantoid hrNGewnih theagitandia Be protiucedbiestandi@d nivthods gni f i cant
mortality until the age of about 500 days (Figure 4). After 500 days, the
nmort al i 2y r Sueh entibadigs sarchmiabeled oxgthermisesimmMoyed3o stapdardiimgnunpesspy®6. 1 days
(Figure 5). I [ j t.al | I de. For
the first 15% %@@?&xﬁa@]%a%%yﬁggakﬁé%gggé’ilgﬂvl\g’ékﬁ:{%t%?d&g?g For the
remai ni ng 13assaps)tehkanced chearilumihsscemecandi the bke.aAdditioral methods font er val s.

Ti ssue sanpl.es were obtaj ned.from approxi nat el ne-third of the animals.
The r enai nddrieaube g domplshen its B P B Baretisintingde fubedsf a8 polgprasBio025 1
PCT/ U§9 9/ ZSMme&m&iﬂ\plirﬁiq@ﬁemay &idubm adld affigrdhr@hatogriiphy f ug;it ion
according to Srivastava e T Iy = ) em, 265.8 - 90)..

M crosoRBl SIpRINUE @ﬁ%va&%%‘éﬁwegﬂ’@rﬁ 4?&%?%‘?91@3&&5’ ﬁ%’“é?fé gtfﬂ’é

det erm nat i indfbofifightAaG pdcdtdhiedy. of chaperones. The fol | owi ng chaperones
were exam ned: Bi P, calreticulin, calnexin @, and (b. Chaperones

! exin 5 ERp72,
wer e prepared by Methedsdor deiestngiQR lenels iy biologiral sampleseandre emploxadingf

chaper ones [#1n ! j 0 ihin B Odi rdi é’@%%fb? et al., Arch.
Bi ochem Bi onavésj(f?&gggf&%m%ﬁ ; %@Q%a%%‘gh le% a"n%’ ?g? ;’u.érnd Chen et

al ., Bi ochenithdrmise a8dessif@d patBRES of dPB}’s suscppiahibity toiAdelsimesks dsseassensi on was
run on ch gel, _angd use ndar,d.,. The, chaperone coptent, of the 10
e osonds. vEE el - wicoubityfh ALRARRES pdel®: AL RRE ARG HORRT helirestay o
were run in the linear range for the individual chaperones. Chaperones were
prepared by nmethods known in the art. Srivastava et al., J . Hol. Chem,

265: 8392-99 ( 1991 ): Chen et al., Biochenistry, 25: 8299-8306 ( 1996). 15
| mmunobl otting was done according to the nethod of Towbin et al., Proc.




Natl. Acad. Sci. USA, 76: 4350-4354 (1979). See also Srivastava et al.

J.J. Biol. Chem, 265 8392-8399 ( 1991 }: Zhou et al., Arch. Bi3o8hARR 2003

i ~hys.. 322: 390394 (1995); Zhou et al., Chem Res. Toxicol.. 9: 1176-1182
(1996); aw@®wonesiet al., Biochemistry, 25: 8299-8306 (I996)’CT"H$89’¥)”|5?& eins
were first separated by SDS 20 PAGE. Laenm i, Nature. 227: 680-685 ( 1970).
The prot ei nsalisaeoe ofexlehdimaris isease doft synfpuinks m&lﬂsrchmese of facniys leadinPto

M I1ipore Co and nbr an re.r hi cken anti - chaperon
ant i bod es of el i ghigarn gt Bstions bf Bveibink thikAshats B bisshpl od t o
al kal i ne pbﬂﬁzﬁﬁﬂi afé thelllle. iAdised hereir] Y1415 Rdding 1@ of a¥béinRE ivath wfs ni trobl ue
tetrazolium and _5-brono-4-chl oro- 3-i ndol yl phosphate 25 (Bi oRad, Ri chnond

CA). The dé’r$§‘iSF9m6‘F o foemationf Bramyleidplagucs Aisniders 11 BROCERSIEQ AMYAId ( UMAX,
Tali wan, ¢ re?ur)sgx%‘rgxﬁ%'nﬂﬁ kéSl ng NIH I mage (version 1.61) on a Power PC

(Appl e Co e dOncentration was det er mi ned by conparison to various
concentrations Arsmseckhemnhm@ogwaltslampdnsendg@ blelogichlymaferiahsieh ashannel s on

S andar ds. HEre Sl Pr AR SARBRIIRS o entpl B FRGR BAe15 BROESTTernd B i 1 oo

prot eins. Ehwsgaﬁarmmﬁg Qisseptible! thdr eHE@RIORGE depositith of aasaeEs were al |
within the |inear range of the inmmunoassays. Polyclonal antibodies to all

chaper ones plagnesegisorders ipiprocesgngolamyoistprecursor ipasteing Alaheimerss dissase.i bed by

o1 ocnelf st FBHitged of Bbopibg Areick etad ot AL, Billpdal@BbS ol ) ppr

2003 WO OObBSM%MWWMmh@dpmm ahfiteal, oed), of twiere Beipg evi ous
studi es. Srivastava 65: 8392- 8399 1991) Zhou et
o on el RREI e Biobtnstty s SOTTB MY ey or a8gscEaR® 1o | Chern Res. )

'{gg%;:ol Ant | bgﬂ, #&’% (a]-n%éf&);lpr bt ai nggm?}r]o%hgb%?&g@%ﬁk‘lf\ﬁﬁg%ﬁé%r 5

Canada) . Admmpb,rtlsﬂsllqs Ortchkls aweh dsdivienplatelepsaseram; ar skitl, can be tdcovered so vver e

i oni y homgBollting hiHis R pREGE b7 ety sUlF e ALRY, Ragbincliit ' ¢
1996) ; Cal akiatscraping( Ih Bﬁéihspedl(bf Hesmivestioh) dedisibgidalsamplecindiudes he resul ts

reported i in Figqures 1-13. cul ar, Figur shows a
ool | ne. i nBIQSEIEH el toi s B4R mprvigs vl B3 bt ad il o Pe”ih O
concentr at IpﬁHTerf‘@FblﬁlorgﬁﬁS sangsi@inehides Bﬁﬁ@gxaﬁ niatérRl frogPerebrbspiiat MiBidleews a
decline in entratio at Figure 9 shows a decline in Q
15 concent P ?%‘?‘S PU%P%E'B‘Yr‘es"géﬁfé gg@%ﬂsagn Lvipg animals.or patigtse 10 shows a
declinggi ”C%%b?&pﬁﬁ[‘ﬂﬁfﬁéaﬁtﬁe‘?&o%rea Hy%xrﬁgﬁﬁ duringy 1éa1 pPOLBRred, iyl i ne in

Bi P concentration as a rat ages are hows -a decline in cal néxin
concent r at @By ofithe yarigly oefg&hmfkaowngaﬂpsqe f shilbimsthg@rtsi gni fi cant decline in

calreticulin Ieggl ?ﬁt‘ﬁee&% iné l]:'é% 1oL to n ol%tggﬁﬁ&gﬁeﬁ%?rt p]q_ Stress on

t he Concentrat i ons 0 ari ou a er ons. ncen
Constituti \SESCSptnhahB' tocklzheimers discas® %ﬂledalyqf(Dam Qh&ﬁvShmdlﬁbsﬁlsée\Bécl i ne

Ch . % 0.48. 5 39 )
(oaggrsg;] Yes @Eﬁaéaf'#ée%‘w ﬁgaﬂﬁlé%é16%13@38%?0\1{}8)1&3??3{3}3@#} 7.6 4.8 8 No
ERp72 241 'amﬂlﬁd&ﬁe (e@e&&ff@ﬂes'@ ﬁmsﬂ;&uﬂl@Z 4nd PrdfbraBly tbtal RS Aldecdiie - 8 13.1
51 (0.8989) 55 73 TOtS@}FS% 2 215.1 Discyssion 25 The effect of aging on

the m crosdh S o lg?rfaﬁ?ﬁéBWB%@Qtys‘H&l@éF‘WEF ‘ké’ﬂ?%ﬁed Apf er ent

patterns (F t W th
QS (Fig. 6;hé%?gr&és%s%?ﬁﬁiyea%&dgzﬁ?a@&gfstH'i\Lb%H%'Jn&%ér appe ‘ﬁo 1g. 11;

Table | ). Mﬁhelmgwsdmascm teang| symptoraef Mrdesehseghﬁsastuone tfmor;lcam

e, Fi g oyt Sfflaf Whor bikGhschl yRRuR Gk Hloat BRCARES E*é@&*‘%%?? e

woul d B@ prmehemtlﬂd ﬁaubneorcsnhpttl tRoe ekarhple; iniohe embbdmadnt adecignedw@2 and

proliferatlon e re g mat uri toc enter.into a
phase, thedg (!8??{5] ?Fégg“rf&ﬁ% Eos MISY ’i’r?ef%ﬁhgﬂmg Hence,
It woul d beofelspeeping Aldinbeadivase. Inadiothr exlaa&ﬁfxeﬂt kiRAgY&gatibn oAb ane
synt hesis woul d show 5 significant decreases. After the age of 200 days the

QS cont ent andoiddn an shised or hymen earcbridetectiedtby datermiming|tholeyelonfddR in thar ked

seasonal v anﬂq%l ﬂm

m dsumnmrer . a‘%‘@gk% &g?@?ﬁggn%l% iaﬁgkg&c ﬁéMg? p/z% Q(Erﬁélatg%ﬁst itutive
| evel s 34r e andhindieateseah morkasddesuseeptibiliteto areipbretdedd PC-Ringloid hggrégaionhyt hm
coincides with the nost stressful seasogs of the year. Thus,




- 10 cyclic.variation indicates "stress responsi veness" of the resgcﬁl\m
chaperone. This stress arose fromhumdity changes, which range t 3@“3
and 70% during the year. The initial peak in the first win i kedl y

- blunted cWﬁ’d‘&géﬁ‘to the follow ng sumer, resulting fromt (g{/yé?%{fg?ﬁggh
constitutive levels observed until the age of 200 days (Fig. 6). Hence, the
cel | s wer eBaldetsgting ﬁlw:@egr@gﬁg)rmfr&ywylm%itg@fonpstl@maﬂﬁatm eidpfaqupkisr espect i ve
chaperon. The ,co sé(i tutive levels declined in | ater ages, but the animals
still shomé'ﬁoge‘ﬁé# ed stress response (Fig. 7). As has been suggested by
ot her studies, Thesscémibilityas pdreimeBatiwasadayhlish badeterminedbyng a 73%

Sgﬁ'si 't :ye«%?ﬁet?x%ytié ) QHjFReR. by pRkbram s Sau o B (AP ve. | evel s as
of 84 dhys YRR HFESGL hpote Y aLIR 7 RIEMERER ATRORAFRIRIREC e B0eS

response. chnries hdecbesf abeltti3bo, ipeafedablyabeutsifit, mactequeforably dbost 658v.el s have

a circum sem.annyal .hm These. peaks al so _corr.espond,.t0.n ¢gw nter and
o Gsurmr - Shel reiGant QR kol SR 1R e Rl Rutien SRR TR Du s o1
age. The cHrBgesfor Bxdniisle rtatfactodfliedditsy 16 @R adsotiatedweith Albkinedts digeased S

| yzes, the configuration of

corresponding to age is ipportapt. (S cat .

nascent anaﬂ%éhl&’illu éé‘“}ﬂk‘&{g}iﬂﬂ%" F%t“?rﬁé‘? f\?@ﬁ’c“i‘e(fé $R%5 1 YIRIPMEt ure and t he

formatiQn J sul f.1.d \ iti0 | . cahs.

t r ansf y?as géso%géglvg%h &ZR%E%EFP {eégg#:b{ro ({Eﬁgoﬁf%g&%ﬁé}g‘%&/ Idgatste %%h&gbe grlé%br ane and

secretory pr ot eiThe deddmeanQ2devels rdativado narnead Q2HavelRan ke damrelztedeslith n t he

i nsertion of | ycosyl at ed ei ns_iknto the nmenbrapne., The peak demand for

tho. 1 nser t FEAPSTSKAERUSE: ok AEPEPST s HRESr R SoPREPErB ke Y8 at an early

age when t heurapsychiagicfufcticpindasyrapientd. INeurdysy eliatriccfuhdtiomeasdrementsi t S

mature weight, th el | woul d have ch | ess need.under .const%%

envi r onmen®ah beBRgs BY SAIUPURE. SOLCNBIE: B A6 WOBSYSTIAIG A HUORFAGORIFS v ¢ h

i nsertijgn pagsHismdidishyshl skaniifation an@eodiatig thisdnRrmERforided MMeA26251

PCT/ US99/ 25593  growi ng or _ proliferating. Thus, is not the primry

chaperon i gefi ferresapple, DIMHI-Roand NinCRsy M-mal s. Unlike @ and @b,

ERp72 showed no b s 1o t ung
Iﬁ I@(Srﬁco Bilan¥éy, irdiviGhls HHWEX\? (g% 2&\/\\%15 cg'rag%l&) n%:g?li cﬁ.@ aég

animal s had the est conéentrations an ) wi th age.
(Fig. 10; elshseptible torAlzhoimgr'stdissasex For example.iindivefualsRayidgmasmaldd2 been

clearly defi.n it i g . ' f nost highly
conserved ?ngsce{?uﬁgnﬁﬂéﬁ“@l%am tr}'glaR%c%&a%%%ﬁ%&%ﬂﬂ%%%&ggﬁ%ﬁdg%%f “is

i denti @al tThetdmanberathekdsk faanofon Allzlieima’'seliegsnthat résult muantindregghd y
conserved protejin..like serves. a critical role in | ar met abolism

Pr esumabl y,su§°ﬁP{§b’pb'l tﬁt‘%’éh?g’eﬁ é’s ’ﬁgb’éfhg R "'f6“°§c°?i’\9r‘%‘§.eé%reﬂg‘§-s a nenber of
the HSP 70 fam ly believed to serve primarily as a scavenger of inproperly
edi ted protBihaficin®0R Ishelwed a pattern simlar to @ and b (Fig. 11),

having a 37% decline with age and, sone seasonal variatjon., Unlike all of
t He above-descr iQlevels spbe frhanced by W‘WFWg(“éirE%é‘ﬂé‘ﬁ’lﬁfgr YSTEAFIpg f<al f or

cel | fuactiQBlesshRYERy Mniittidd GRNAdARSL AR WRLRCIASR adidihiSterid@d2 inet 1S
menbr ane bound honol og, cal nexin, showed a marked decline but no seasonal
vari ati on (afogm ot pyrecursor efhisrmsptein, in xmauper thalingsaasas Q3develpincioncent rat i ons
in young anj : , J o by the
age of 874ng g@‘ ? .&,’ ﬁ%}%{e@?&ép&?tﬁﬂflﬂé %’ﬁ%‘%&%ﬁéil%‘%%?c oa%ltelﬁ‘%e%g E‘%%Zélls& Egs been
ext ensi vel ycosiplel efQ2mithifs-agyleid; intrsase the levelofapprdpeigiely procdssedB-menbr ane

and secretor r.oteins. ncl usi on Since e ,above data are.reported per
11 or am (AYBHRor nstadl prechisor ol apc Br 4RCreRee i Srpmih Pt i ERIPK
except i@n s etd i d marked, statistically 2 25 significant
decl | ned iﬁ‘;lg‘ﬁ%éf‘ isgﬁjglé%%"edn?lg\?\nm?h age (30-50 /0) (R 0.9586 to 0.8414).
(i.e. these prot@2ran headmihstéred imaphammactutipalpanceptable tvehicledo tteher pr ot ei ns
in the hepatig ER). - Eurihernpr this.decline occurred, i n_an _qrgan, the
ver . whoderuametial AL ot st o fvgftot B &F Fttener s Baier ved w
age. Unli kepihg, aabiithe likeTuAlteranivietyQ2dul deradmenistepdrss a peecukdodl peesor t he | i ver
nei t her | oses wei ght. nqr 38& veri’l X‘Fl 0S §¥cé)1; function. For exanple, the
serum | eve| ¥ectgr ep ‘{.‘#ﬁ%ﬂ?’ cg‘é@P £ ?tﬁ‘f Gepia SFySteRent| ver

al bum n, does not decline with age, in spite of a clear |oss of protein
synthetic capacity. Exanple 2 - - Identification of a Chaperone in Hunman
Cer ebrospinal Fluid 35 Chaperones form 8ol ubl e conplexes with a w de

variety of secretory proteins. Since the aninmal study of chaperones in the
hepatic m crosomes showed a 15 3 0 APR 2003



WO 00/ 26251 PCTNS99/ 25593 decline in |evel of some chaperones asétﬁeAPR 2003

aninmals aged, it is inportant to determne ' whether any of thes

chaperones are associ at ed wi th human cerebrospinal fluid and whether they
play a rolWOi0p268s hei ner' s di sease. 5 Materials aad Met hods"@EV¥BRETFi nal
fluid sanples were clinical waste provided by the Anesthesia Service of the
VAMC and thmo&ah@xmmqnwmmedﬂe‘@lmﬁ)%ﬁc@eﬂs tlra;nmecncoSe Q%end|that\N f r om

normal , heal t atie ts -Who f.or, spj nal
anest hesi a gflp%{’fi’o?sé?fo Fl&ln%w{mqefgpallﬁégﬁ 8]“& o&ﬁa@%lgge ‘ospi nal
fluid 10 sanpl espuerably Qeer d cmg uﬁi%leﬁfot eﬁlﬁntmg QI,Z exPru’gion e adminRiged!

el derly patients. The cer ebr ospi nal uid was exam ned for the presence of

si x chaper ofeas anpaygy off e‘i’f’é’l"—rﬁ‘éiﬂ"ﬁ“%@?r‘"e"@l Bl far gxample, cergbrosnipal il 1o pr ot e n
di sul f o] OEN t n, cal nexin
Q, dcbeQS We%ggﬂg@gparggt?wm %m%y] ‘g%tcre% rlf\galtés‘t%g\t/’g et al., J.
Bi ol . Chem appeégiriatdd@ proc@ssed PIHarhyloid tndidreamyddid PrecursS proltein] anidrot to 25:

8299- 8306 (1996). The chaperone content was determ ned by inmunobl otting
the prepar ati%meﬁts@amnhg Boamyleid plagus dz a sehiegt; erdbe like. nesugh The
concentrati r VAri ous
concentrati %&r%[sl%fsg% pﬁ'g%%?‘?fgg‘& gﬁltsslg 0%&? &P€¥g§fﬁg%eﬁéﬁgse§%e e‘gr(’:h gel

cont ai ni ng %effeefiee mnomtgaﬁﬂamrafdmgambbfm eldnb.ndngQﬁ expiessi@®iscnr ebr ospi nal
fluid standards were.calib daal e .concentratjons t he

St andar b ceRBRRTS BRI Bredentt deer AT PORUSGHE BRSBPISER #/orn ¢ he

cer ebr ospi nﬁhdeilgiﬂgcba\&ﬁs%f@llhhdiméﬂ% disdabeintluiRalthé RREIGIT2, iREleleTgnoassays.
Pol ycl onal anti Ies to all chaperones mere devel oped or obtai ned

accor di ng t 8PRIPRIAEY mERFSSHA ﬂEﬁﬁ’ﬁgﬁ“ea‘l d/ormsay 10idrRrerBIon Prateis. andéer thevcubat ed

W t h anti bogmaxrt 0?&2 V\g giag%lel?{l Sdl%? C{ Ame?h%('e %nglg D§P h\ grg‘n Franci Sco,

Resnits n hurran cere id. The

Ievel s of ot‘mcucbaﬁeﬁlﬁneﬁsufﬁ&exﬂrtesﬁmnate/\ﬁé eyrﬁﬁn@ﬂis%uﬁatmeeas%cﬁ howed a
di ffuse, band correspondi ng 30 to, a_ml ecul ar ht of approxi rrately 62 kDa

wej
(Fig. 14 parhers. gvercome thy disppse itseHa An thecoptextef t gapreﬁmnayemgn db#pared to
rat hepatic o RSE " .

cor respondi Flégntgoﬁiﬁnol eéﬁ%@iﬁsﬁfﬁﬁﬁgﬁgwgfeﬁﬁmpEEQ&?Fl g. 14A, lane
2). Simlar pspphbhaxiﬁ jttegugiions hbvw,ra ofex iseasad "&’mce%‘pamdﬂgercm, wferpl ecul ar

wei ght of 5 confl r med
wi th rabbi tzonélr%@ncé onh "'lgaﬁ@’ %,qu%b@%%@g%{,vﬁ%ts?oggs %ﬁ' touver B.C)
(not shown) amg&boratifig ﬂxeﬂﬁbtﬂf@&ch@aﬁ(ﬂ@ﬁ%br H’@EF:‘dd&QQ/ 25593 The antibodies to
p-anyloid 1-42 reacted th rat m | ane 2), but
Phey” di € not  ead BE RESHRL ItV PR e el IndEaioa Ut isletense dethes o
Because t he fd]Rahg exundpled. | TIRRY bRintblés £¢ uﬁéﬁdeb%%@fe Y!s&rﬁat’ivé’é of §RRaEld C
m crosones and the reaction of antibodies to tp rat hepatic m crosones
shovved si ainbedimentscf the mvgmcmmmammpgme@dcdw@ahmnmgéhq)mepﬁﬂabout 57

this suggests (~-amyloid and Q2 forma conplex in the liver. Mreover,
because ~i Eﬂ@ | -42 antibodies did not react with purified @, the
results do not arl se from 10 cross reactivity. Al though the inmunobl ot
i ncubat with Q@ antibodies and thgxANfP ot incubated with ~i-amyloid
1-42 antg?ibodi es showed different patﬁt er ns,nﬁtslhe patterns ) were still
simlar. This wixampdedgesChanacteridationwd the Bffpetad dging on €aperaepi nal f | ui d
as a tight conplex. 15 Concentration

in Animal Hepatic Microsomes

30 The effect of aging on chaperone concentration was determined to
demonstrate a decrease in concentration that can be linked to age—related disorders

such as plaque deposition or Alzheimer's disease.

Materials and Methods
35 The animals used in this study were male, specific pathogen free, Sprague—
Dawley rats purchased at age 21 days from Harlan Laboratories (Madison, WI). For

10

)

)



« COnCI nSI On The chaperone @ is present in human cerebrospinal fl yid.
Exanple 3 - - Isolation of a Conplex of Q2 wth ~i-anmytoid 20 fr3nﬂ|—]q|mrggn3
Cerebrospinal Fluid A complex of @ and (3-anyloid was di scoverggqggg

- isol ated fWORYH3FaN cerebrospinal fluid, |eading to a bett&CTH ndi ng
of the role of Q in hunman cerebrospinal fluid and Al zheiner's disease. 25
Mat eri al s athd revhaindat of their livesrtb) wereigusedrie p avindpvelessoeeitrafledo Exanple 1 to
exam ne the . ed. i : r LAl ' o

i mrunobl ot ?/\rg’s?,r oﬁggﬁ%%gb@f{hﬁ %’pg yg%ﬁgﬁgﬁ?ia%%%ﬁ?tger&é%ﬁﬁe gp‘g"econd

i mmunobl ot @a2°iandabatiRdr vh kid IDhaE loffiight aydle. bDKE Bemidity Wasanaih@indd at 42
(AMY-33 from Zyned, South San Francisco, CA). 30 A diffuse band was

i dentified ¥Yaitr20&. SwoRmmalpweredousnddn gachaage and the aminealp hadifremaccesse
nmononeric for f {i-anylojd 1-42 carresponded to a nol ecular weight of 5.5
Do 05~ g and B 8h age AruiRie BRPRYAE e <y PRrd SO usi ng
chi cken- ant éoves- Pétypedteit anthe Ragky did¥Wdt havefiitere! The hfitablih @ Qigef finity 35
chronat ography was acconplished with anti-Q. The conplex was identified by
17 3 0 APwitbgndiligrs were meuniaineday \seps %%@tﬁmﬁ&@g@@wﬁ@\wﬂ%cribed in
Example | . : AT jafdl ; AR on a
Sephacryl ctggﬁgan?g%{g%\gﬁ%;/%g{ njt?%ge(?ﬁgfga&n\ﬁ& © I%%)ﬁlt?gﬁgﬁal éﬁ? ftggg‘iwes to a
purified sabgs¢hes of yamganimalgeTheyodid ot shomagn ingrepseris mortalis drdieatingithe Exanpl e
1. Syntheti - i anti bodies also were < 5 prepared in chickens
by the is]grregorlrérﬁ'h‘gg%&&géﬁég'pi nal fluid sanples eluted fromaffinity
chromat ogr aphy wiltlfanivials Were-rambvedoframmther chgaonce aveek when thelcagesf wermn
affinity chromatography with anti re exam ned hy. i nobl ot. The

cZi cken ant?lﬁ'ﬂ}fflé’gd F@%{O‘gﬁa Slﬁiwﬁﬁ%F%ﬁ\fﬁ%ﬂﬁ%ﬁ’ﬁff ‘P’S‘ékﬁgﬂjﬁ’é?i vat ed

Sephar ose. prlagedueésobére paiforaiediundercticanrhditions ARy péraGewhe enfefed the! urm in
NaCl ( 1 M. The columm was washed and the protein eluted Wthéﬁéjyd ne (.1

M pH 9.0) HHMREROPM VaiaoNE Bloxes\EpWnh aRd Birks Theraaimalpyereded a

transbl pf ti pe@Bh the AN MA retERREARRRNS With RSGRYGionthatth® barbbhfiThe 2C6: _
20337- 20344 (19912.; Chen et al., Biochemstry, 25: 8299-8306 %1296); Towbi n
et alL, ProcWwapsuppliehaud0% starch and &3% sucrse (BioServssFrenditown, Nhe Thanpl es wer e

heated to 5%@%;%?% tfoh \'»55 éhaﬁggg&rtsaeebgﬁg%%f%gﬁés PR diethd T ey

wer e heat ed ie conpl ex aggregate . wer e observed. The
bands were casist efipalletsinsteast cfnosysier andetogeditce dhret incidemesrafgheobhdsity ant i body

it robi et ARt AR B TR E el el PSSl a8 P OB 5 o g

ni trobl ue t‘e"h
Ri chnmon2) Chgeventhasdubardliseadee rithetdyetarg conditions rhettNRChatritionalistasidasdsafoni ng and

apal ysis (N,H I e ' .60). Results Blots incubated wth anti bodi es
to Q shomweﬁdﬁg‘é‘e\lﬁﬁd@gﬁrrespondi ng to 25 a nol ecul ar wei ght of
approxi mat el y 62 Tk&anitdalsreache®and maliesinell @rvdiutt)wei Sitroflabsut 530 eFigheo wer e

detected when bl ots were incubated with antibodies to (i-anyloid 1-42 (Fig.
15B, |anes 3)-gevayer ai&ameia@ﬁa?f’% dayisethei pyerage. weaghtsidgclned 20 fA3g-shBfin not

to be react h¥gink Gn R avB¥apé Sveight HORE GimAld thatdiii BP0 ke Bl of the SakiPiws 1- 42
al so reveal ed a band 30 corresponding to a nol ecul ar wei ght of

appr oxi At efhe sameiapthe pigragp weight of tefietal popistienyThe avmragandult 186 kDa. | n
was 1 dent | St NEs 173g 8 erkfiRt inbic 30t s bRGe WITIOR, Bidike BTt ™) e 3).
This 2? kDaniiHigiame$ néﬁg@rmdsp_eqwie@ev\gr@m of\livehshowed(® sighificagt chang® 2003 WO
0025000 ISR TR ek oSnl AR o B RS0,
days (Figure 4). After 500 days, the mortality rate showed a Gompertz effect with a
30  doubling every 96.1 days (Figure 5). Humans show a similar doubling in mortality
every decade.
For the first 18 months, six animals were killed at six week intervals. For the
remaining 12 months, the animals were killed at three month intervals. Tissue
samples were obtained from approximately one-third of the animals. The remainder
35  died from natural causes.
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Monocl| onal (3-amyl oid anti body (AMY-33) is highly specific for (i gr’% ﬂikj
and is known to bind only to bind to fibrinogen outside of (3-anyl 2003
Stern et al., FEBS Let., 245: 43-47 (1990). Hut the nol ecul ar wei ght bands
observed WA 0pR6251st udy were different fromthose observed BfFYS ??”%F%nogen.
Moreover, antifibrinogen antibodies did not react with any protein in

cer ebr ospi nal f Mcxdsor&.‘csamre peepated tyl differentialicentrifapatioatac@éingfto t he

| mrunor eact,i.ve ~i - S a 6 band, whereas 5%
Was associ {E?f“%ateﬁa HQL&V@“A%Z&C@@%?W& R’ﬁé"’é‘m‘gas?ﬁ?eé‘s@wresponds to
a hi gh bi ngicpofredehiafd aintdined & +703 @ fos thrdeferfitittion B2 thd dbnt&raaddiori onal
cerebrospinal fluid sarrgl es. The sanme pattern of immnoreactive bands to 2

and ~i - any theiparones.eThsbiodewing dheperancs weae examisedsBiP] Galitisulis calnexivbst  gr oups

i o chnoBRPT s AR Gifhnofis e RFRL 0 ABEIPER, bTVie RE,IBE D0 T,

assays, bumidrosomal anﬁtcmarffchapsmmes 'was rdetekminedtbgrdmmmbhbttmg:dccom toed

e kedly O ER, A ik e o St by eact ve
present st ogyn sMRVVBihchEmist§ 8. %b99¢s?,osgm%%a@aﬁédw@nééoml Qushensidr?

corresponded to a nolecul ar wei ght of and only 5% with the | ower

mol ecul ar  ¥es g on eash gekandrused avptangspd Ehe ?Rﬁpﬂ@@ﬁcﬁ’éﬁﬁ@ Qfltb?ﬂ y denat uring
dit t hi
condi t§@nS i cf}f; N&%fl@gat&nm&glnﬁlteﬂlﬂffedﬁ:ggﬂ s, hegéx% g ese I'S

study, presuna di ssocl a tudy t he
conpl ex wasumintthellissso tinge ot thOintdividual ghiapesoneay have observed different

| mrunor eacti ve nds because the y._have ffere
Speci 11 ity 1roureraens et rbres Mgt oMo W BuvSleilel Sod. 65
(1993); d BlixﬂkCBém@I%S 8302+9E(11991); Chen &O4l., 1&%&4@995)82999830& udy of the

I nteraction 5\% ~-anyloid with high densi ty | i poproteins, an 30
i mmunor eacki¥8band at 62 kDa was observed (Koudi nov et al, Biochem

Bi ophvss yes. CoRufobloRi3: wa@%n@lcdo?cﬁﬂ@)o theth&Ro 61 ’Pdwbm%t acimse J.. 293
27-30 (1993)), but soluble ~i- omthe fraction that roauced a 62
kDa band Ml J6aﬂ%|50c—ﬁé54 ﬂé?c??) oveeraken Sthrastaye ealt, . kDa band
was not id fi c 26851
PeT/ Usool 25sis- 785: RIontBIIRIoRN). Jaftn ot 1, At pACRLE B DD,
be i ndi cat 394(19965); athmplaéx_hmRﬂnT_Gmamﬂ dlla6+118211%9ﬁd @ad CBesause this

R Y At DN e e TR

was fogod Pmcmnnabmnabatﬁ@izmlssmsw(wm) bmwbraauiscthérﬁwawmbﬁnbd 42, Q@

k ~i - | el t d
o 61 pi t at IRV memrprslmmonySarabAlpon o) @l the FERPEIES Bl a Conpl ex
of Q@ wit hreactearmhatmaenﬂaanlmpsmﬁso&és PhigBdds foltowad| by gbavasti—

characterlzed to hetter understand the role of this conplex in preventing

formation &hickemlgy antibody ﬁﬁ‘é@%d torpikaline ghosphatags. Tiledli‘@ﬁ?égiedyeluse M erials
and Met hod%oﬁbﬁﬁﬁatsfnm%bfa% t¥k phcar %Lﬁfd?ndﬂﬂt&cﬂl'dfdi?-%%o?ﬂr@% aeoed in )

Exanple 3. 20 25 The presence o o hydrate noieties on 1 npl ex was

det er m2hed (BioRadt Rm&mondﬁm The dénsity of thes kands was detesmined Onlanﬂqizhcdl cul ar,
the conpl e I
t hrough a )éo%%% e co um1 ilggsaéﬁ )s% ﬁﬁéggﬁ%ﬁiex ?{eg%@ﬁ l?‘ﬁ’?h PAS, a

band cor r exRuwtr P (Apple ﬁmhpmlef)a Theeontentrafioro¥ak Beternsined by tomparesdn to

Moreover, tvggo&AcSo_nrcee %ra%n%gs gorr”e%pondmg to the average density of three channels on

each gel containing a suspension of reference microsomes. The microsomal
30 standards were calibrated against several concentrations of the purified proteins. The
determinations of the chaperones in the microsomes were all within the linear range
of the immunoassays.
Polyclonal antibodies to all chaperones, except for BiP, were developed in
laying hens as described by Damiani et al., J. Biol. Chem.,263:340-343 (1988) and
35 Chen et al.,, Biochemistry, 25: 82998306 (1996). The specificity of these
12



* bound, to a boronate col umm, which suggests the presence of a car lgpluy?ER}D&y
noi ety ) Discussion The results fromthe reaction of the conplex w

are consi st ent vvlth t he observation of the diffuse band co;,&eﬁ)g%)gysghg to a
- nol ecul ar RIS of 62 kDa described in Exanple 3. These results are als

consi stent with other studj es t hat . 30 have i.ndi cated t hat as -

| ectin- i kenyipegies hasdeenyrnfieddn P@’%§t“gle|§d f‘BaS;S?"@teéP'rd-&!ﬁ?&z;—gi‘:ﬂer bei ng
N-gl ycosyl aie%ds@—'swgg |Zhou$.?hle%%h ﬁ%@her@ﬁsl 1%92)39093840“ et al.
J. Biol. Chem I on may be |rrportant
in the post(—19953)n§lhau|ebaia.QQEQBas§ng_b,f9 ridﬁg' t(é?%é hen etizle synt hesi zed

hgoggelggg% (555&?? @06&?%002&5{@5?@ ﬂe&?e‘gﬁlﬁ'f‘. 8)@1‘@%@ égicosyl at ed

i s al so5sumedst@Geh (B)SantdsmleQMrGMhda)nAﬂﬁaionalﬂbe tl@a)dmﬂbedxe fepardadi vel y stabl e
under the rrtgg_era severe .20 R 2003 gO( 2625 PCTNS 9/ 25593
denat uri ng ‘Yﬂ%\f’se\ﬁéf’@r‘l@éﬁr‘i BrsAYSE the NaLPYHER % or t he
SDS- Page a’ﬂlnexlﬂﬁﬂf%hw mmﬁagéaéssﬁalreﬁemﬂ UBhdtlet A, t(twg*t:ﬁ& and (r99@ny! oi d
have not been shown to be glycosyiated when not in conplex, these fesults
suggest t hatalagtalg1883k oi d is gl ycosylated as a conpl ex. Example 5 - -
Detection of (3-Anyloid Plaques and Correlation of Plag_ ue 10 Presence to
Q Levqlos aﬁgy“ws apoE Genotype As 2 levels decline relative to normal @
| evel s, "a person can have an increased susceptibility to, for exanple,

~i - arryl oi d aggr €Dase studlehmldeg thid mkldisrrepdrezddn Jeblsd ankianiFleresyhﬂBodn

associ ated wi i..hood of evel,opi ng

h S
Al zhei mer" spaE{"‘s"e%fs lgaetr??hé’waésq%e@ g(ﬁ)c F%‘Pgﬁﬁafﬂla&%f M8F At i on.

Mgt hods  andshifis @rdedline iR€ySedonostaliah fdristtesh regponbioenedngh Hfatlafess RigUre€s ver e
t aken from aut opsé,‘y speci nens. The speci nens gere obt ai ned from 21 nuns who

parti ci pat ethowg agechne %qnﬁemﬂehaﬁ hE AEERe 2 shawssa dsrding 49 QRonot or

abi liti@s Wepe mba%&qeer}ésﬂmw&&@@& éJm héest hi%hfe HEdobR 2 JRRANEIRN, 3AVA,
277: 813-17 (1997). The cerebral spinal fluid sanples were frozen at the
time of col ERR12 enmcentration 8% @ fatages. 70C The cerebrospinal fluid sanples
wer e exam r r g@gﬁ nple 1 with
some modi fiCal feglr}s&lgﬁ%grﬁiﬁaog{ggﬁs?% were tf;g)elhr gﬁﬁte%gé?y %&}ggggﬁf’ﬁ%ﬁ and
transblotti d@lmmmamepc'nmmbemntavge asrera rgese and Figoreni3i shomsmorsegnifigant 680- 85

(1970); To t d. Sci. USA, 76: 4350-54(1979). The
sanpl es vve\rl\ée)écgggg e%rctlc@'ggg*%ir\?%rﬁ%%ﬁe es in the presence of SDS and

mer capt2®et hanol . If they were heated to 90C, the conpl exes aggregated and
no bands weTABLESErEffect of Ageafid Bgéss oh iy Condeatrintoimd of v Cai@a@Rd Wi th 30
ant i bodi es & ecific for the nolecule of interest and then with the
appropri ate Sﬁ%ffo’ﬁnti -i munogl obul i n anti bodi es coupl ed to al kal i ne
phosphat as€. The anti DOPEaES S PCntentration OConsti@tiveDl ECUI € OT | NgkeSt  Wer e
pol ycl onal antl bod| e$ohaant:aadnnn@|814rdayscal rmxlm)a HSle SEEq972 u@meqs and
synthetic ] 1 kS 1 &

Sty essGen (Bdhcouver BSQ?,O) Ant |48<5d| es39 (0-958635 aNFBOI d 1 450 wer e
pur chased f€almexipned (AMK433; Sodbld San2¥(G3Bsco, Nen). All other
anti bodi es @elretiqulinpar ed.6 n | ayi g8 hens8as descri bbb in Exan=p+e 1. The 21

3 0 APR 200BRp72 141 100 30 (0.8840) No
Q2 154 8.2 32 (0.8414) Yes 71
Q5 34.8 13.1 51 (0.8989) Yes 73
Total 336.2 215.1
Discussion
25 The effect of aging on the microsomal content of the six chaperones showed

markedly different patterns (Figs. 6—13; Table 1). The most unusual patterns were

seen with Q5 (Fig. 6; Table 1), Q2 (Fig. 8; Table 1), and BiP (appendix Fig. 11;

Table 1). The constitutive levels of Q5 were highest in the youngest animals and

showed a 51% decline as the animals reached maturity (Dotted line, Fig. 6). This
13
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@ Concentrati oﬁgb%ggﬁfé gﬁg&cgaégmé%'g?gé gxcegﬁ%} g%r?éﬁit@fvr? qgv%% ‘gsg%ﬂelé{and Age
of the 2t opliwed irereasing eonstigitive leviels asiihe smdl;z reesbml maQgity and then

Q@Pl aqueApo r 7 d

Noundans 1a. g@%&%%g/g%qq%gb%ﬁéeﬁ%%g’éﬁ%}‘%ﬁ aROMAER ded Fhy. 8Y AR

Pl aquel4. 82lﬁvBlé;al&B.‘BhEWEdZasﬁ&sS%ﬁ:ﬁsﬁMh&?ﬁ@@Bﬂmm lseelgsmmmrm age 86. 2
2.3 Nor nal 3, 489and Abundan 1. 33,483%enile Pl
23.820.83,4%‘2&‘ el "&éé‘é’é“‘?‘z‘ﬁ"%%“%‘@fl%‘b&l 'é%sel’éé%sz“.f’z‘t?r@ép 299da83 621 03,
392Aver age aﬁd\wﬁ&r(ﬁndhﬁsnﬁiﬂﬁﬁ’alﬁ@ 91.7THi4 stessI&bansk dhowetia 1% dligd. 93, 383No )
Senil e .10.?‘3 38222. 20. 03, 38625. 40. 02, 39231. 60. 02, 39731. 90. 02, 290Aver age
age 87. Wthage.qescri bed in Exanpl e 3, about 5% of ~i -anmyloid 1-42 is
free in 50' utionthe chihg]EQﬁ\nm& rﬁl&%ﬁﬁé Sonsfifififve Hvell &SQi‘ﬁ)V(ﬁS %&%Xﬁoﬁcﬁﬁé apoka
more readily forns insoluble corrp exes with ~i-a an do ot her

i sof or ns of 1@ 8¢ ispeperanbr Q@S sptalyzgpthe @nﬁamratmrapfmsmtgnd denapged 459S- 4603 (
| [999). The ot ity BRGNS 1ol SurforitiRThe foRiRhioMdF istihal BoRlRY! N0 an

apoE4 genot ype may orm p aques ower concentrations o ~i -amyl oi d
t han do t he Asiditienaljyraithopalsit 1si%ot Alteandferase Db also lsrreﬁuxgcﬁferllﬁb&nd Table 2

Tovel s 1o SRS ARaRC b LB 3ol 5 R R 1RRg RO R 02"
i ncreased ssinegivedin ihe ynsertionofadbglveosylatadpuotking intplthe/nembrahd. The peak

demand for the insertion of N—glycosylated proteins into the membrane is at an early

age when the animals are rapidly growing. After the liver reaches its mature weight,
the cell would have much less need under constant environmental conditions for

35  highlevels of proteins that help with insertion because the cells are no longer
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genot ype. TRMatdda prhebdiis elgsns. 4ABY: py thcﬁnﬁeé‘feérIE?Fé@ likslyseryesus

specifi ¢ anifdaRbRR LRHa HBABOIED Pre@iifhi 2GR EUES 1o OMRHGLn 1 L Should be
tha e m

under st ood many vari ations and nodifications nay e while
remai nilig wctivitpn t he spirit and scope of the invention. All publications

and patent appliggtions in t re indicati.ve of the |evel
of “ordi nary oki [P PRatas of b8 AL faP BeRRv 2B i plRa ™ 20 5%0° arr
2003 WO OO/SQﬁ%Eéer%Tﬂlb&QﬂQE&%ﬁ phbeinsi BiR kledwerlch pstern s'hmllAﬂtolQ:Dhﬁﬁ ed conpl ex

npri si ng 0% The, i sol at ed ex of claiml,
V\ger eint hé-Elg lhlwl)]%waéﬁ%cga%‘"&ﬁ aﬁ%?“dpsoé‘?ﬁﬁeaﬁi‘afv ng’“o%nl mal ~i - anyl oi d
1-38, human ~i -wh&laﬂ ol”‘tlﬁle?abo%—clhldéﬁﬁéd“chaﬁdmﬁé%' @hlrlméiﬁm (?a chéﬁreeoﬂesol at ed
conplex of claiml, wherein the conplex is glycosyl ated A et hod of

det ect ilAg icaitigalfppeedifupeiony ahwad np HepHiran dssehw&hes éFwnl/?)eﬂéFt its
conpri si N9 GhhahdthAthdhoRidid D FamBkin SHEWeE a ﬁ&ﬂe&e&@lue bhit s%ﬂsdnglm noassay or

fl uorescence polarization asSay to recogni ze %Wﬁ ~i-anyloid, or the
conpl ex of v@eatieni(Fig.d3y. BughermoreTlike Rt ¢adaexin h@d opcentrsipns @l)fﬂyng
conducti ng ) g
(i-anyloid, a&;ll-ﬁal Tr%g,gg,gga ex of§4&399%383}§m£l1§é|3d3 @%&%ei%ﬁéo?g %Iaécl# claim 4,
wher ei n theTlh:mleag' tlnalcham:rmimprdnmsyn‘ehssnhhmbcmrex&nswaly shidddgiddsl mat er i al
froma gentr VOUS .S 7. The nmethod of claim 6, wherein the

bi ol ogial it e HCHBHES R b Pt R R b an Ui d. 8 The

met hod of claim4, further corrprisi ng correlating a level of the conplex to

a level of Cdnamio®i d aggregation in the bi ol ogi cal sanple. 9. The nethod

of claim4, wherein he bi o| ogi cal sa npri ses human bi.ol ogi cal
material from ce$lf’?°aq e ke %"ﬁéfme ﬁgg’f?é‘l W&HOW@H@I“‘B’O‘ i ses

corr el ati nG:i&4qhdt GH R tHin, tvhm e @é@ﬁof%f EnlRtiSHBe @%wéa Jnhﬂc\éd ts@at{éhélls» mer’ s
di)jsease. 10. The nethod of claim9, wherein the biological sanple conprises
hunman Hisol oggmﬁhanmeamain gpeo:ﬁcmentenawmagw@@ssem(ﬁrmmss e 0,841 4)0d

furth 25 3 0 APR 2003 6251 PCT] US9912559 | ati
Lhe ever ke e smnising el Arcltne oot Of EBAER 1 Ao b EeRs S e - ¢ o 0

di sease. 11pe Iﬂ@ER?t Fﬁ%ﬁ@ﬁ)o&‘d dhisdéelindloedeted ih b obia| M@ilival, whose! e conpri ses
hunman bi ol ogl caI mat eri al from centr.al nervous syst.em a\kﬂ{lﬁ?h thod

further co iQnsis dhpyebt ‘é’t‘ieﬁ’@mc‘l‘f@tll"%l\‘/é’l'e loronssevedavith age Sor al
change in am*immﬂyéfemmne *a?gasls er‘lk%fé‘?l; zﬁénvér%em 16R6 wefgml norl2: A

nmet hod of detectl aggregation of (3-anyloid, rising
30  overtly loses of function. For example, the serum levels of the prlmary secretory

protein produced by the liver, albumin, does not decline with age, in spite of a clear

loss of protein synthetic capacity.

Example 2 — — Identification of 2 Chaperone in Human Cerebrospinal Fluid
35 Chaperones form soluble complexes with a wide variety of secretory

proteins. Since the animal study of chaperones in the hepatic microsomes showed a
15



obt ai ning.a biol ogi cal sanple; and determning a level of @ in t31q] APR 2003
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COMPL 1 ST SRy b MM Glafclhd e AL OGO ALALSHBLAT oo iy 27/ 01 &
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cer ebr ospi nal fItirébrodSinal Tifd SBigIAtwEE cRhiBhWasto probiREE b BIeARHICR

aggregation of ~i- oi ri'ses detectin ormation” of ~i -amyl oi d
2. 26 Sereicooihe EANE M ol asrgeHETYICE Raghuss dedicel Comter. s Aot of
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claiml 2, fanesthesia mrmest fommersngite nThegpahentsémmegemmequmospM flaidret hod of
screeni gfor | zhei ) ri sing; obtaini . human bi ol ogi cal
sanpl e; radet °ﬁi"ﬁ’§ \‘)E? %ga}@f gn %‘Bﬁgraglggt?’ﬁﬁ?]ﬁ%&&aif el to a
suscelpt It bi l'i ty tThe/Hlei‘élﬁbspral fluid Wﬁ@ﬁm;rﬁa ffﬁﬂhépfﬂgéﬁ&dﬁ@fxﬂia rﬁhé’szd wher ei n
correlatin eve usceptbili ei ner |se se
conpri ses gFeﬁl? 2 %‘P?f@n’af’a&r@ﬁ?‘h BSPn QZ,an QIEP&&F ‘?%E%O’F‘ﬁ@ieé

aggr egat i onpetorm 9W5P'E|R #cal?é@ﬂuﬁi?kﬁ]ﬂ@x@b? |aﬁél @52\2@1«: sz is a )
conponent of a co I'ex” conprisin he rret hod of

cl ai m 24, fmethpdsyknosvpinithe agg Savastayr gt fﬂg_a&_b;&lﬁm‘z@ 85%199)(1&%Hpr| sing &
and ~i - gnyl&e(ill et%f B‘w@e gﬁ[ﬁ% gigg;lggb(gh g)avvherel n the ~3-anyloid in

conpl ex is <i- 27. The nethod of claim 22,
wherein the hurrHl’hebuhabagne admtaawmsdetennmed bganbiunblﬂgt’tmglthﬂp:tepmhabnsf rom

central nervou of c i e human

bi ol ogi cal %% 2 B ’HCE’E’QS F%Pg“'ga‘f@ﬁ‘ ?‘}“B?H 6‘?8@%‘1"5%{1’3 £1 ui d
29. Tlhe W:Et\h?)@fﬁdﬁmﬁﬂxel’ﬁlﬁp Cotnpdridoi Bf‘:‘ﬁaﬁbﬁﬁf&(ijnc/&iét&@ldh@td’ gxbatvgxrage laml e,vfel of @
to a | eve a. Co ex C 1sin (0] n a Ve

(5 Gyt ot 4 ipe bR BIER] OAIing § relengs SOPIRIS Oheerombounal doigh The

PCTNSO 912 55Q2b36spinal Buitbétheiardifweit 8Alibrad agdiest Séverdl Rencedtrafidisifdhd N conpl ex
is human p anyloid |-42 or human ~i-anyloid 1-38 and the ~-amyloid in

cer ebr ospi nynderd gegchrespinatdlid.| Thadatesménationpofthe prateins fothg sprebrogpipalg,
| & f
el e O sk g TR it 15

apoE genotype ere at1ng conpri ses
correl ati ngali ¢theptrones wefe dewelnpedrorpbitaihes dchordingdb tatemethods offExdmpieil mer ' s

di sease. 33. A ho Q t i : SE_

adm ni stering an ThE:lael béaéz’iﬁ%udrl] 8 bégﬁ»ﬁﬁ{arﬁn ﬂg\s;??qﬁ a@gﬁdfﬁ a subj ect )
in needs hegaal—384z ,}I;Q@ g&aﬁhsﬁ, Fhnéiscdi CAy3, wherein the relevant tissue is
a brain. 35. The rret’(md of claim 33, wherein the rel evant tissue is

cerebrospinal fluid. 36. An antibody recognizing a conplex conprising a Q@
and a p- arryR&?‘!! 37. The antibody of claim36, wherein the conplex

compri ses_huren b (ks AR Al ks e 18RISBH i 21 1 o

E. ASOl . Af Y. ¢haphiongs, {f présent, were undetectable. Q2 showed a diffuse band corresponding

E.A3. Ay30A f {toAéSrExo ecx{llar weig %’t ofA %pf)a‘ )ﬁmA?e%y W%?xg’a‘]oﬁ&?’lanes %1add| dD?ng}y

Human cerebrospinal fluid was compared to rat hepatic microsomes. The rat

-

microsomes showed a sharp band corresponding to a molecular weight of

approximately 57 kDa (Fig. 14A, lane 2). Similarly, purified Q2 showed a sharp

band corresponding to a molecular weight of 57 kDa (Fig. 14A, lane 8). The identity
35  of Q2 was confirmed with rabbit monoclonal antibodies to Q2 (GRP58, StressGen,

Vancouver, B.C.) (not shown).
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Q2, were examined by immunoblot. The chicken antibodies to Q2 and f—amyloid

were bound to CNBr-activated Sepharose. The cerebrospinal fluid sampie was

10  placed on the column in NaCl (1M). The column was washed and the protein eluted
with glycine (.1M, pH 9.0) in NaCl.

Immunqblots were performed after SDS-PAGE and transblotting onto )

PVDF membranes. Srivastava, J. Biol. Chem., 266: 20337-20344 (1991); Chen et
al., Biochemistry, 25: 8299-8306 (1996); Towbin et al., Proc. Natl. Acad. Sci. USA,

15  76: 4350-54 (1979). The samples were heated to 55° C for 5 minutes in the
presence of mercaptoethanol. If they were heated to 90° C, the complex aggregated
and no bands were observed. The bands were reacted with the appropriate goat
anti~immunoglobulin antibody coupled to alkaline phosphatase. The indicator dye
was a combination of nitroblue tetrazolium and 5—~bromo—4—chloro—3—indoyl

20  phosphate (BioRad, Richmond, CA). The band intensity was quantitated by

computer scanning and analysis (NIH Image Version 1.60).

Results
Blots incubated with antibodies to Q2 showed diffuse bands corresponding to )
25  amolecular weight of approximately 62 kDa (Fig. 15A, lanes 3 and 4). Similar
bands also were detected when blots were incubated with antibodies to f—amyloid
1-42 (Fig. 15B, lanes 3 and 4). Additionally, the anti-B—amyloid 1-42 was shown
not to be reactive to Q2.
Blots incubated with antibodies to B—amyloid 1-42 also revealed a band
30  corresponding to a molecular weight of approximately 62 kDa. But B—amyloid has a
molecular of about 5.5 kDa. In addition to the 62 kDa band identified on the
immunoblots, a 27 kDa band was identified when incubated with anti—B—amyloid 1-

42 (Fig. 15B, lane 3). This 27 kDa band was also observed when synthetic f—
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ﬁbnnogcn antibodies did not react wnth any protein in cerebrospinal fluid.
Scanning the blots indicated that 95% of the immunoreactive f—amyloid was
associated with the 62 kDa band, whereas 5% was associated with bands of lower
10  molecular weight. This corresponds to a high binding affinity.
These results were confirmed in 100 additional cerebrospinal fluid samples.
) The same pattern of immunoreactive bands to Q2 and f—amyloid were observed for

all 100 samples.

15 Discussion

Most groups that have examined the effect of Alzheimer's disease on the
cerebrospinal fluid concentrations of f~amyloid have used a variety of ELISAs or
similar assays, but five have performed immunoblot studies and each observed
markedly different results. One study observed only low Mr immunoreactive bands.

20 Idaetal, ). Biol. Chem., 271: 22908-22914 (1996). Yet the present study showed
that 95% of the immunoreactive f—amyloid 1—42 corresponded to a molecular
weight of 62 kDa and only 5% with the lower molecular weight. The other groups
apparently used more highly denaturing conditions in the preparation of their
samples than those used in this study, presumably dissociating the complex. In the

25  present study the complex was not dissociated.

Other studies may have observed different immunoreactive bands because
the antibodies may have differed in specificity from those used here. Seubert et al.,
Nature, 361: 260-63 (1993); Globek et al., Neurosci. Let., 191: 79-82 (1995).

In a study of the interaction of f—amyloid with high density lipoproteins, an

30 immunoreactive band at 62 kDa was observed (Koudinov et al, Biochem. Biophys.

" Res. Commun., 223: 592-97 (1996); Ghiso et al., Biochem. J., 293: 27-30 (1993)),
but soluble p—amyloid from the fraction that produced a 62 kDa band was not
retrieved and the fraction that produced the 62 kDa band was not identified or

characterized.
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10 Example 4 — — Characterization of a Complex of Q2 with §—amyloid 1-42
The complex of Q2 and f—amyloid was characterized to better understand
the role of this complex in preventing formation of B—amyloid plaques and in

Alzheimer’s disease.

15  Materials and Methods
A complex of Q2 with B—amyloid was purified as described in Example 3.
The presence of carbohydrate moieties on the complex was determined by
methods known to those of skill in the art. In particular, the complex was reacted

with PAS. The PAS—reacted complex was eluted through a boronate column.

20
Results
When the complex was reacted with PAS, a band corresponding to a
molecular weight of 62 kDa was identified. Moreover, the PAS—reacted complex
bound to a boronate column, which suggests the presence of a carbohydrate moiety.
25

Discussion
The results from the reaction of the complex with PAS are consistent with

the observation of the diffuse band corresponding to a molecular weight of 62 kDa
described in Example 3. These results are also consistent with other studies that

30 have indicated that Q2 has lectin—like properties and that Q2 may bind to proteins
only after being N—glycosylated. Oliver et al., Science, 275: 86—88 (1997); Elliott et
al,, J. Biol. Chem., 272: 13849-13855 (1997). N—glycosylation may be important in
the post—translational processing of many proteins that are synthesized in the
endoplasmic reticulum. Suzuki et al., J. Biol. Chem., 272: 10083—10086 (1998).

35 The likelihood that the complex is N—glycosylated is also supported by the

observation that the complex was relatively stable under the moderately severe
20
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Example 5 — — Detection of f—Amyloid Plagues and Correlation of Plague
10 Presence to Q2 Levels and/or apoE Genotype '
As Q2 levels decline relative to normal Q2 levels, a person can have an
increased susceptibility to, for example, p—amyloid aggregation, having Alzheimer's
) disease, having symptoms associated with Alzheimer's disease, or likelihood of

15  developing Alzheimer's disease. It is desirable to understand this correlation.

Methods and Materials
Cerebrospinal fluid samples and brain samples were taken from autopsy
specimens. The specimens were obtained from 21 nuns who participated in a study
20  in which their health status and psychomotor abilities were evaluated and monitored
until their deaths. Snowdon, JAMA, 277: 813—17 (1997). The cerebral spinal fluid

samples were frozen at the time of collection and stored at —70°C .

The cerebrospinal fluid samples were examined for the presence of
chaperones as described in Example 1 with some modifications. Immunoblots were
25  performed after SDS—PAGE and transblotting onto nitrocellulose membranes.
Laemmbh, Nature, 227: 680-85 (1970); Towbin et al., Proc. Natl. Acad. Sci. USA,
76: 4350—-54(1979). The samples were heated to 55°C for 5 minutes in the presence

of SDS and mercaptoethanol. If they were heated to 90°C, the complexes
aggregated and no bands were observed. In a first study, the bands were reacted with
30 antibodies specific for the molecule of interest and then with the appropriate goat
anti-immunoglobulin antibodies coupled to alkaline phosphatase. The antibodies
specific for the molecule of interest were polyclonal antibodies to calmodulin,
calnexin, BiP, ERp72, Q2, Q5, and synthetic f—amyloid 1-42. Antibodies to BiP
and Q2 were purchased from StressGen (Vancouver, B.C.). Antibodies to p—
35 amyloid 1—42 were purchased from Zymed (AMY-33; South San Francisco, CA).

All other antibodies were prepared in laying hens as described in Example 1. The
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with NaCl until the eluate had no absorbance at 280nm. The bound proteins were
eluted with glycine (0.1 M, pH 9.0) in NaCl. Q2 and f—amyloid 1-42 were
10  identified according to the immunoblotting procedure described above.

In a third study, the concentration of Q2 was determined from the
immunoblots by enhanced chemiluminescence with a peroxidase reaction (RPN
2106; Amersham Life Science, Piscataway, NJ). The band intensities were
quantitated by computer scanning of the chemiluminescence photographic film and

15  analyzed by NIH Image (Version 1.60).

The brain samples obtained from the nuns were examined to determine the
total number of B—amyloid plaques, including both diffuse and neuritic types of
plaque. The total plaque numbers were determined from the five most severely
affected microscopic fields of Bielschoasky—stained sections of the frontal,

20  temporal, and parietal lobes of the neocortex.

The brain samples obtained from the nuns were also examined to determine
the apoE genotype of the subject. Snowdon et al., J. Am. Med. Assoc., 277: 813—-17
(1997).

25  Results
The chemiluminescence assay was linear with concentrations of Q2 between
about 5 and 45 ng/ml of cerebrospinal fluid.
Figure 16 and Table 2 show a significant correlation between the
concentration of Q2 and the total number of plaques (r = -0.52, p< 0.02, 95% CI -
30  0.25 to —0.79 by the Spearman rank correlation test).

Discussion
The cerebrospinal fluid samples from the nuns showed three distinct groups.
The first had an abundant number of plaques and less than 17 ng/ml of Q2 (6 of 21).

35  The second group had normal levels of Q2 and an abundant number of plaques (8 of
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:l}O(V(XX& () F3109G8 () F verage age 86.2+23
Normal Q2 17.1 213 34 89
and Abundant 17.8 21.3 3,4 83
Senile Plaque 23.8 20.8 34 88
25.3 21.3 4.4 85
26.7 20.8 3,3 91
29.0 21.3 3.4 80
32.1 20.8 3,3 96
33.6 21.0 3,3 92
Average age 88.0+ 1.7
Normal Q2 17.8 4.1 33 81
and Little or 21.0 4.9 33 83
No Senile 22.1 0.0 3,3 82
22.2 0.0 3,3 86
254 0.0 23 92
31.6 0.0 2,3 97
) 31.9 0.0 22 90

Average age 87.3 +2.1

As described in Example 3, about 5% of p—amyloid 1—42 is free in solution

10 in normal subjects. Some studies have shown that apoE4 more readily forms
insoluble complexes with f—amyloid than do other isoforms of the apolipoprotein.
Moir et al., Biochemistry, 38: 4595-4603 (1999). The results shown in Table 2
suggest that individuals having an apoE, genotype may form plaques at lower
concentrations of free f—amyloid than do the other genotypes.

15 The data shown in Figure 16 and Table 2 show that a person who does not
have apoE, genotype and has normal Q2 levels has no or few plaques. Yet a person
with low levels of Q2 has increased susceptibility to an abundant amount of plaques,
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10Gal 10 x/l\g/rffl) (a)nd %he elderly subjects (29.9 + 1.6 ng/ml) were the same as the Q2 levels

observed in the nuns who had little or no senile plaques (24.6 * 1.9 ng/ml).

Conclusion
15 This study demonstrates an increased incidence of Alzheimer's disease in
individuals with at least one apoE, allele and in individuals with Q2 levels less than

17 ng/ml, independent of apoE4 genotype.

This invention has been described with reference to various specific and
20  preferred embodiments and techniques. However, it should be understood that many
variations and modifications may be made while remaining within the spirit and
scope of the invention.
All publications and patent applications in this specification are indicative of

the level of ordinary skill in the art to which this invention pertains.
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3. The isolated complex of claim 1, wherein the complex is glycosylated.

4, A method of detecting in a biological sample a complex of Q2 and B—
amyloid, comprising:

obtaining a biological sample; and

conducting an immunoassay or fluorescence polarization assay to recognize a

Q2, a p—amyloid, or the complex of Q2 and f—amyloid.

5. The method of claim 4, comprising conducting the immunoassay with one or

more antibodies recognizing Q2, f—amyloid, or the complex of Q2 and ~amyloid.

6. The method of claim 4, wherein the biological sample comprises human or

animal biological material from a central nervous system.

7. The method of claim 6, wherein the biological sample comprises human or
animal cerebrospinal fluid.

8. The method of claim 4, further comprising correlating a level of the complex

to a level of p—amyloid aggregation in the biological sample.

9. The method of claim 4, wherein the biological sample comprises human
biological material from central nervous system and the method further comprises

correlating the level of the complex with a susceptibility to Alzheimer's disease.

10.  The method of claim 9, wherein the biological sample comprises human

biological material from central nervous system and the method further comprises
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14. The method of claim 12, wherein the Q2 is a component of a complex

comprising a Q2 and a f—amyloid.

15.  The method of claim 14, further comprising correlating a decline in a level of

Q2 in a complex comprising Q2 and f—amyloid with an increase in aggregation of

p—amyloid.

16.  The method of claim 12, wherein f—amyloid comprises animal f—amyloid

1—42, animal B—amyloid 1-38, human B—amyloid 1-42, or human f—amyloid 1-38.

17.  The method of claim 12, wherein the biological sample comprises human or

animal biological material from central nervous system.

18.  The method of claim 17, wherein the biological sample comprises human or

animal cerebrospinal fluid.

19.  The method of claim 12, wherein detecting aggregation of B—amyloid

comprises detecting formation of a f—amyloid plaque.
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2, further comprising screening for apoE genotype.

22. A method of screening for Alzheimer's disease, comprising:
obtaining a human biological sample;
determining a level of Q2; and

correlating the Q2 level to a susceptibility to Alzheimer's disease.

23.  The method of claim 22, wherein correlating the Q2 level to the
susceptibility to Alzheimer's disease comprises correlating a decline in the Q2 level

with an increase in aggregation of f—amyloid.

24,  The method of claim 22, wherein Q2 is a component of a complex

comprising Q2 and B—amyloid.

25.  The method of claim 24, further comprising determining a level of a complex

comprising Q2 and p—amyloid.

26.  The method of claim 24, wherein the $—amyloid in complex is p—amyloid 1-
42 or B—amyloid 1-38.

27.  The method of claim 22, wherein the human biological sample comprises

biological material from central nervous system.

28.  The method of claim 27, wherein the human biological sample comprises
biological material from cerebrospinal fluid

29.  The method of claim 22, further comprising correlating the level of Q2 to a

level of a complex comprising Q2 and f—amyloid and a level of f—amyloid in

cerebrospinal fluid.
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of Q2 with a hkehhood of developmg Alzheimer's disease.

33. A method for treating Alzheimer's disease comprising administering an

effective amount of Q2 to a relevant tissue of a subject in need thereof.

34, The method of claim 33, wherein the relevant tissue is a brain.

35.  The method of claim 33, wherein the relevant tissue is cerebrospinal fluid.
36.  An antibody recognizing a complex comprising a Q2 and a p—amyloid.

37.  The antibody of claim 36, wherein the complex comprises human B—amyloid
1-42, human $—amyloid 1-38, animal f—amyloid 1-42, or animal p—amyloid 1-38.
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