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rel ates generally to nmethods for identifying |igands
havi ng bi ndi ng s ecificity for a grotein I sof orm

BACKGHOINOD FOR YINGAdGANIS SBROTRICHOR SrIRdICTTURAL
sol ubl e proteins int ly altered,
i nsol ubl e aggregatesqisg;%?ﬁgﬁgt@F obggﬁggcausatlve

process in a variety of diseases. Exanples of sone

i nsol ubl e proteins and their associ ated di seases

i nclude, but are not limted to, the (3-peptide in

Al zhei nmer' s di sease and cerebral anyl oi d angi opat hy;
a-synnucl ein deposits in the Lewy bodi es of

Par ki nson's di sease; tau in neurofibrillary tangles
| pIEL PRORTHENPRERTIGENMENt i @ and Pick's di sease; 15
superoxi de di snutase in anyotrophic |ateral sclerosis;

and huntingtin in Huntington's disease. Abnor mal

sel f - as@enisivgntistn Felafah genealdy Hy rraetheds froidgpidyang ligands having
fibri.l s causes human di sease, nanely

sé’ﬁl?(ilnég %Iilecﬁscﬁ?'goraan%rloge?%géf gltnand famlial anyloid

pol yneur opat hy. A conformati onal change in prion
PrRAEKGROUNDL ure appears to be involved in the

neur odegenerati ve process of transm ssible spongiform

20 ence]ﬂi&a|&@@ﬁm5/esanﬁTSES)sssme ast Gietially elsdlublakoteins  into
di sease. Oten, these i nsol ubl e _proteins form
aggPEg ﬁ*é@la@éfﬁ%@édné‘ﬂu‘?l? @ggqegatw‘ isphough EWal?%‘t’aé‘F?té‘iel pgocess in a

1 ?(/aplamégé@ eﬁxg@gfe romrhngﬁrsolluﬂl é{ﬂ@teﬁﬁ hé ?ﬁennﬁF(Y&éféd diseases

Id can res In cerebral and
men¢lode dut o adt \hﬂﬁ&fll ®, (tloe ﬁqi&pndmstc Wlzeimeiep ®1$sea$) and cerebral

DI SRR & PB e O B s DG phEasor S discase;
r ghatih ORSkb Rorffarf9gh88atie FOKIREERFLAD dbRentd SAASPIck’s disease;

assocl at ed neur odegenerative processes are |argel
u rslupmmde Nésmiuggseon anylongpfac laserabsrlgypns; eind hunippgpr in Hgntington’s

Ot b B DE i TR R s conses

prt@ib%ﬂns StHuMEIUTi Easd, Rh@EH sehite Hisicfis a@@rblddﬁﬁl&htfarhﬂlal amyloid
be conposed of a nodi fi ed f or m of the 30 nor mal

ceﬂoﬂyne’afop@@B’Pcé‘x cmfcermas@mleihﬁn%ml PEYE PHYER shapeEg agpears to be

P&Y%ﬁ% Hl_é é&m%le}{pezo 13£Q31543 transmlFs1ble _spongiform

he scrapre form of 't he

aSenc&ihBIdpdfhle(sl("llTSE@ashbliﬂ@s Chatzfel@1-fakobrdizéasthe pr ot ei n)
and as "PrPres" (indicating the E{otelnase K
(PI'S) - ridens hese hlrgabmnéqlul?lﬁ @195?18% T ageragRics AempaiFd of fibrils with

O{%a%c%}f‘sﬁ% B?ﬁ’lgét@d SRR B Rt N b RERE R (ﬁ:‘fous system (CNS),

ogens, 0 not appear to contain a nu

a(zlmyloﬁnsanehﬂ Jprésenthas ctebral pnd posdgaahlood vessels (cerebrovascular
e&ooércrs Qr? ﬁllt llorgﬂlagarenchyma (plaques). A precise mechanism by which neuritic
plaques are formed and the relationship of aggregate formation to the disease-

associated neurodegenerative processes are largely unknown.
Native or cellular prion protein, “PrPc”, is widely distributed throughout the
Mammalia and has a particularly well-conserved amino acid sequence and protein
structure. Infectious prions are thought to be composed of a modified form of the

normal cellular (PrPc) prion protein and have been referred to as “PrPsc” (indicating
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contains three a-helices and has little (3-sheet
structure; in contrast, PrPsc is rich in (3-sheet. _
Thbe swapie rﬁsﬁrroaf &F protPie)tas “Prirgd” (indipatingdbe €TPdotme ad thegprotein);

ettt oA o PO RR & ZPRBRSLEAT oAt protei

| rPrifs thage 6@AE HedpeRRk VA lé%nﬁﬁkﬁlt ®ith ks liSfettest@ RAMYgeEL, BYit do not
neur opat hol ogi ¢ changes and neurol ogical d sfuncti on.

AFPPRAT e ePiais FmictalvRcid hinsieil.dhhisy beee prerosediBAls? prest-tignslational
n%gﬁ %%ﬁ%or?aﬁ] dchﬁlgi ; Erﬁromfdf ;tl Cjth%n&koglrsbqtnh &t LWHA! QEfélzt?cﬁJsoﬁrPc into
an

ogenesi ransm
n&ﬂfe@ﬁ@gﬂh@ﬁ@@uﬂﬁg chihsebos-hsliceb atnirarsfodmad thtb Brshests. PHREcontains
Pr usi ne 1991 flS]é E e 2?2 1515-1522). 15 Exanpl es, of

Téb_feaios elices and fag m%gﬁé petePuCtiyes iy gRnigsh Pise 1%18?11 in B-sheet.

| it ggrlnte?smlhs&f ESE) th nPl;'i’Q@ ZLQ  bdlRYEd) %31%8&‘ gﬂof %emdevelopment of

enceph opat cow diI sease
t rtmnsnm&rbilebdp@ngnfmrm erwplpﬂi@adpeﬂ P EsTdiE)ng \a]mdh iPhlPsmmccumulates in
i.n. deer and Ik The

L
ortRt el 2E 0t SR arficisLereemoRtIed 1B AoopAhTioRy hgnees and

kq{eHrol@@ilt@}fsﬁin@ﬁm]akﬁﬁ At 888 fdrfa) BY the prion protein is considered
Ger st mann- St’r aussl er - Schei nker (GSS) di sease 20 and

falead:ssaranand abssuhiz mnuﬁﬁcaentm etheltyansmwsw@nami pathogenesis of these

veI 0 t hat ansm wi de range

o BB Pl Rgr et AR e sin i Qi JBRF Ppiner 1991
tmcgeng&gsezaagmqsm;ferred to as variant CID (vClD).
Met hodol ogi es that can readily separate or that can

d, st i ndixasplaseafnbelh disgases raffeange aginfajseinglnde, but are not limited to,

Bl B 420 bolfle BaftitAnP R Bidlpg by (beRD oSl discase” in

c matt&; shipmissiisle honlkt emapbilopethy(TME), had cBﬂDﬁE:I Wwastiap |d}Sease (CWD)

interact with_the di sease assom ated for

mé’fl ﬁswnégqﬂés ii% presiipay oft hysppnglSE é}sg%ﬁeﬁw ?tht is not limited to,

t%féﬁcgrmoﬂ dedaed ?Cﬂ) f h@fsﬁﬂéﬂr@étr%ﬂggbll Eéﬁélﬂl&r gGSS) disease
aotrop

ydcrylam de gels in't presence o
sumli falufeailiapantdnmib.ar [Recenthyansviderse basealeyelapiderthat BSE is

TUG els:; differenti ensitivjty to. protease

{ BT o WGl & BBl ieGnEHBbEEE o Th bppman form
Ofoftﬂ'ﬁ@ dREseh eRitS ANt aslvAesk C@DQQ@PE of PrPsc referred
to as PrPres; differential preC|p|tat|on by

Na- phod\dh@pdﬂig@@ath@t cafi fehdibeseppiate ardhgierandistigguish between two or

sta at i I ubi n no

Sl difittent ot Sog] Rt 864 ol BFG APPUR apd Rypag, are nocded
t Qo RinAEtstafi@ EHerbees 6L ivkefionSdhdho Fnd @ ards ekht %ﬁ&lﬂcally interact
isoflavin S. There remains a need to identify

afwithi thy disgasadssosiatade dgent s ((Hiarenk retpdalp glie% f%r sqpgeating or

C%t%g%h E%g%ﬂ%e a1|s61% gimnc,%u&eégﬁéfgﬁ%g{ %aﬁ?%lfl%m polyacrylamide gels

adsahbé Ppieends bflad:lhﬁcﬂm swichs hisgapatsicolarly eageseise airén gradient
useful for % vari ety of uses, includin

b
TRl difeaial SRS & Blotsath HEHBSH UEh pUDK treatment, and

the detection of the PK-resistant digest product of PrPsc referred to as PrPres;
differential precipitation by Na-phosphotungstate; differential temperature stability;
relative solubility in non-ionic detergents; and the ability for fibrillar structures to bind
certain chemicals, such as Congo red and isoflavin S. There remains a need to identify

high affinity ligands or reagents that are specific for the conformationally altered
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separation and purification of the different forns of
protein; renoval of infectious fornms of the disease
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and 5 foodstuffs, and for therapy. SUMVARY Met hods
for the identification of %ands t hat are speci f
f gwotging esneeially forms asspcpted 8’\“ Aissag opyeh ligands %Eégqnéﬁare useful
t S
o gmgellc‘ Xﬁlét;?_ﬁg EgeesI %181%1%1&% gérlteﬂoﬁ gférgtr H‘Tj% %Zilgﬁ.%% gggs‘ijble diagnostic kits;
Sesplaaraincm, and lpuﬂﬁtatmneof the différestr fortais adfeprbeinyaemotfl of infectious
uct ur ofor roteins and qther targets in
H’Blilse o e e drom %9 ol Sgrsy Jrelosicn Riickepegnes and
Qi TRN bnd fRendaRt ein is a prion protein and the
structural Isofonn is an infectious prion isoform In
accordance with an enbodi nent of the nethod according
t SIWIMARY aspects of the present invention, one or
nore imobilized |igands are contacted with a sanple
15 contMBthbd@ for ther 'gbntima@mmf ligawile rthattuardespeciﬁc for a structural

gggoglmfn!? ggﬁ 55q %%Jf i en%é&;&tg&s a %q%er%%’fra ote}ﬁlfe(grrer{)?g)wged herein.
| iTtREeltip 50k QFd g Rl @Xarhle, torsepdihte] @&féelﬂfht@ for |d[ffe%ent1ate between
first support. In another enmbodi ment, prior to
| wiroeiral Asafpors of prosing prdsethetifsgats in a spipleasglution or a complex
g h
15(’0.11% ﬁﬁ]g ré%rrfam%o%hﬁ%gg tl%‘pr%Be%@ 1§ % gﬁ ﬁz’?"tﬁ‘%ﬁ’g tﬁ(‘% structural
alwfbmhais dnyinfotibeasfoniesfoinng di fferent ligands, with

mJItlpIe copies of a single, unlguetest i gand

pr esentn gcqrfince rifhERerbodimentnishe mpHvdacerdig ta certain aspects
t R S%%gglt )hv'e]mf Iog% ﬁ dﬁo&qnﬁ’ﬁo 1frilzee?tl{g'yaﬁ§§ are E&Flﬁ’cgcéé%w tH a sample
t lenfaiisg asaygpioproteirAisbfrmatndee byndifidres suffsdiert) gasiltsviag,eo cause

BN 3 ek o e B ort b Tgand orgf isaadipp@mppomplex is

|I1&mlﬁiegroﬂro\flﬁ§ﬁ&- okl zed on a fi rst support,
such as a two-di nensional array, where each species of

t est | ilgandther srnbd)cam@dt atloatanrhqqztélim@htdndhe firsthsippdrh ex library

t b t d
oo e g SRR TR o <y e Vet R i Pigefjo, otymerte
WHestalﬁﬁﬁﬁig 1hCa ﬁlﬁﬁht}l d)ﬂl%ags béa'rﬁ@@ffér&@tﬁ@aﬁﬂ@?ﬂm RUBPle copies
are detecte | ow ng i nmobi | ization of the

c ol Ergls, @mqw éeSf leand Brapsnb o thoswdecei drihe ;bead These beads are

a t igan conpl ex

s%‘éﬁ&ﬂa&ﬁﬂ' Hm%‘é&thaé{ e%t 1?10% ﬁ%’{ glpﬁéﬁr ecn}hls lanihet g%e lalgand is

Caﬁdlwcely@fnn&)bﬂizla&ﬁhlthmﬁmeﬁ@pm signal on an x-ray

film 3 WD 2004/091523 PCT/ US2004/ 011402 The isofo

ar e t heWigrpaishe thetest beands arcowemalifiput by dhert coupling fo the first
mim [ S t a

0% Irg nsg.@l? % tg%?:or 4 g‘g%pgyn% Ecizloh[ack e&gﬁéle b & Qﬁ@flﬁl%y {s"immobilized
on a first support, such as a two-dimensional array, where each species of test ligand

is placed at a unique position within the array. A protein isoform is thereby captured
at a unique position in the array based on its interaction with a specific test ligand.
Ligand-isoform complexes are detected following immobilization of the
complexes on the first support. Detection is associated directly with a ligand-isoform
complex, such as an on-bead detection, or indirectly, such as a capture of a

chemiluminescent signal on an x-ray film.



i mobi lization on the first support. Preferably, the
i soforns are separated fromthe |igands and then

wo pomlopisezed on the second support, |eaving thRCT/@51004/011402
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| i gands bound to 5 the first support. The isoforns
i mobi lized on the second support are then detected.
| n a pridkeispfdmenasodihme riransfsoreh ta aaﬁeg@nd isaerfost andrigingobilized

trol isa differing from t.ar [

Crptn 961 il s Pl @ik Yool Ty A pbitions of
stlﬁmdbuizgtlma oft thé MARRUpPEE dPRIerillp, the GauTelnslfp Q;é}Baraté@ @rom the
the target isoformis nodified prior to the secon

ddigaeds By thgrimmobifaed o HetsesondsupRATHESAVERE the st hwdwound to
Srq% g?sg gﬁ}iﬁﬁﬁgmﬁ 180 8{9& Egrr?]lglglﬁ: frz%f %ﬁ'(l) nﬂeogegorﬁr gu}?g%f taré then detected.
cligapagferred embatiment, Bothf et 1sb$ﬁﬁ@hﬂh@bnﬁrbﬂ&s«ﬁ’aﬂ‘ﬁ differing from

protein as the target isoform In one enbodinen
bdhfh targRt 1pRfAER i &het foldjag rriéen o Ptk deeand ot ‘ieHrafy structure, are
[ h t
SR RAR oL SELG Sfipott e ECHBREA is ER0AIfed prior to the
arselccmdaimmzttlsmj ppott Tae &rgd:tesnfaﬂrm gmgdbeammﬂlﬂégﬁby: empareak known to
Ioc tion o

tof sglg]fet S ﬂta {s Iﬁ)g rh’@él%’o‘ﬁag glaé) B}S B.Fnatlilrﬁ 10m Qr enzymatt}c cleavage

e'f@%hﬁei]tdlff&@l% is@ﬁﬁ*ﬁ”ﬂ 8P thS shildifraleBd abdnd BcBr %%ﬁﬂ'ﬁle In one
a detection sign on the second support "and t

atméwden@ft, botle mm@@ﬁn@tan@et deoferot dnsiihe somgrad lisagorm ar@ detected on
éSt su % ort _or Vi SA ﬁrsa Thus, the first detection
[ é hECPTGPRP ]ttﬁlélll géq gelff g%fnag?ell sof orns or all of the

i sof or MEheadilectibe fp%lﬁ@@@ tbndik efibt A1 sedemd klippst drdethen aligned and
subset 20 of isoforns not detected in the first step

arr@mparsd. \Fdist £ detgrminagiomis siagde ef thedgeation »f theteegat lsolﬁorm on the
r esf ?Jn%nﬁl%8§r? Fiﬁ %‘il 'eﬂiﬂoﬁfﬁ%&{t Mhe qg&{ﬁbﬁ s ﬁuﬂéa%{f)]?f fthe: presence of a
i sof ornms I Ses om zer o
t Qie&icho@fagﬂﬁl&trﬁth& ses@fdogupport Bnd ald @%Bﬂﬁ@ dffecdridspéndamgl detection

second supports and anal yzing, _.or conparing, .the . )

detadat ppAng BEY SHRPOTh Pl VISt ﬁ%fﬁ%ls Thys, %r? d@%@’ﬂ%%@@&ﬁé% either a

s r

Gor3E} BERbrRRLPRTRL S e A Y sRHRHeRRIoRentiics the subset

t hd isorforqueenqalstdetednindhe e spapotndi wica sersaleihe teéred ‘smhset” as used
e .second support,.its. forner position.on.the first .

B 11 (ORENE 1 Proiel Jealpiiy oty A STRUP pf SARIPS ohA Phgein. The
d%ﬁﬁgemceﬁl%nséseﬁginnﬂeﬂ) Got 418 of Pedtbihfike@EhON BPdligning the first and
isolation"of the ligand responsible for its ofigina
c aptandesupPhids aed hoaydagc oi b@upamge ithe déteetion resnitsthe ligands to

Of a?l? ﬁ‘ﬁ Y& gﬁﬁsgl ﬁ%}g E E)lnﬁg)éveg it ISI’I(%)!Q%% mﬁtg%t Izio%cted Mentified

Stahbl%élﬁt@ﬂ TIRefiQrdke tht ufique pobitioh &If rthé”p@otbﬁlslsCldaﬁﬁIeﬁ on the
i gand may be i dentified after their dissociation

BEEePTdHEDPOLHtits TOrmerpqstion| qrythe dirgsEPPAb (YR Edvas @RBued by the
t Hfgaﬁ C@&ngé %ﬁleatfexq{[lmgcﬁ’rfegcilggqg 'tlgé Ft@hﬁﬁ&t)t%h eﬁd&g@létsl%rg g? Bhe ligand
nMatgoutivlk, fofﬂgjd)mﬁillcuﬁtu&m no acids or nol ecul es,

bi oti nyl ati on, WO 2004/ 091523
PCT/ USBZ/PI&{MIPG ilfgf(y{}scrﬁ)ed herel%{ offA'ers a number of advantages over currently

available methods for identifying ligands for the separation of protein structural
isoforms. First, a protein and its cognate ligand may be identified after their
dissociation. Both the protein and its ligand are identified without the necessity for
prior modification of either, such as, but not limited to, by labeling with fluorescent

molecules, radioactive amino acids or molecules, biotinylation, and antibody

4



derivati zation. Thus, when detection follows transfer,
interaction is conpletely avoided between the

weorpomesat s of the detection system and the | iPeruds2004/011402
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supports, or other elenents of the system Second,

because the detection nethods nay be separated in

t i depivaientiopac dhus hefen sletpstion folewe rteangfer, hindeaadtiont ise completely
a | | Eff nt ul,ations

o vpfRR BBy AR Ofpchh & S TLeePlion SHERL pRERL IR Woports, or
desthéruelatienns of thenggdtérvat Secondpbetidis€ T Qeadtion hétBods may be
sanme praqocedure as nethods that maintain biological ]
acePYpied In B¢ ane spags; they do apt inkaiens withiceadh ether, grdheanilie designed
t Lgand: j y ord gi nal ky: ko n .
al o ot i ent Do IAEY LAY, S5 BHOT, THirB” SR hat requir
di dehetueation atr endvéivaenmay bt iepipéoyled imsheofantehg@rogedateasimethods that
can .be.identi.fied.and used to_ 10 separate, purify )

c gt beloeicl S AGnasa the AbuRY of Sopaisisl Krelighe lisand to
t ReniBk QRGN SRr®forighally RNl Sh' MEd Wedhaf iRl  Hinally, ligands that
i sof orns,” of the protein. None of these advantage al’ge

r ehfferentat \betvempamaliipée faoisnofl tyi potgin eseritel identified and used to

avai l abl e. . BRI EF CRI PTI ON OF THE W Figure 1
B BR BIH | T ERBR G CIBIK P BV (P rgi the presence of
CQfEreht $tRRARAISTolNBr idSoRRAGT tRETBRAUIL D Nohe AT tREB 85 Stages are
gel (first support) to a nenbrane (second support).

Firgalized byicempargblededinplosish prdseflyzavadatdeni ng net hod for

PrPsc specific |igands, wherein non-denatured PrPc

i ' upport, denatured

Pr gsc @%g@%@iggﬁﬁgéwglgggm ed on. a second

suppor ty: . L.t r etection .

bt FighRd BHELR R iR FRIRRL PP targ T EbbER isomers from
g&lecadwanpddded th dnogfardsedel (B6st ShpoR$ t HerBbranki(geoed Suppdrt).

a flow chart schematically, representing a nethod of . )

i dent i fRIBVG 2 ipRsehenatigHe¥ingacsranig mehedkfor rPsc specific ligands,

pr, ; € r [
DA uS TR TR RorhfaR P80 Y ARk e, dopred e
spadiFrPc ifoformsaare detectad) ohiandcogl syppoitf anell wheriarthe s&ond support
struct.ural jsoform of otein are described herein.
THeltoh Seruleh Brseraimnayed RS T SHaPoTG GATPSR gl containing fast-red
StefeddWealis | soformto a test ligand to form an

i soformligand conplex, wherein the |igand or conpl ex

i s i nrdbgure Zeton flov chat schepptically wetasetingga botimgl of identifying

I spformon the first suppor ransf.erri t he isof or

+ ST BBl dfptind © PRPEred HRRRFGRLN Yos Bl v ehifen
and detecting the isoformon the second support, thus
alDEMA N DESERIBUIDNact i ve identification techniques

to be used to identify |ligands specific for the

target Métho@d foF ddentifah@lifandsispedifS fok, anBhvingShiaing specificity for,
representative non-limtin ex_arTCPI es 5 WD 2004/ 95523 _
P@Wl@stz@@zwqfqmeﬁa@rotwﬁtaﬁ@g@wﬂb@ hereins fldermethodshgenerally include

i %?ﬁcﬂﬁﬁ tﬁgétvﬁ%&u{‘aﬂ sotikh QFa Y l?gaﬁif ke ?J&nsanalﬂgfohgﬂigand complex,

wherein the ligand or complex is immobilizedon a first support, detecting bound

isoform on the first support, transferring the isoform to a second support by direct
positional transfer, and detecting the isoform on the second support, thus allowing for
subtractive identification techniques to be used to identify ligands specific for the

target structural isoform. Figures 1 and 2 show representative non-limiting examples



subtractive identification techniques. The |igand or
conplex is immobilized on the first support in a

wo a2t ways known to those skilled in t hRCHIB2004/011402
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For exanple, the ligand is immbilized in or on the 5

first support di rectl%/ or indirectly. The term "on"

whErnetBeds for rigpnstsringe thet iseforme AeWEe 4hq PR AR moEe gupports and the
SURBREdive ididARALLAGEN! of the |igand Lo the

exterror or a sur ace of the support as well as

enbeddiTig ligaed lor geungdlewiis mmobihieedsarptherfirst duppamén a variety of ways

he f.irst s ort i olid.or e
S oz e ahudEd e e af Fpraomp e fhe igad isyapehilizein or on the
S qjifstdéui)b&% dHEATY ROhYREtyZ Atk Q&m gt Qhén Fe@‘é}ﬂﬂg e ’attachment of

the first support contains a solid 10 phase d spersed
t eligind to @ smp«m mtieddas aaokineng Oéttheahgmld toFoe eEmwrpdrea, surface of

in.a preferre men t he so hase

b BB el S TRl e Sifhin B ATt il probodiment,
Withé fhaudghpbit dandsolddort Bdri-udd, suBstﬁh@h &licl a9 GEYLS Bat ABrdens or
of ligand can be maintained in a partl cul ar location
orsotifhidics Upo pelymarizatianat lnvhis pmborsnant.dhe dirst supparbednéains a solid
d{/%l%%et !}}é%érgedt tg]greéf JFbg 9{8{021 'the ?{gghcﬁé atﬂ%}%&o Pllgor{gexfarlepg in ié)referred

K o dirferit i &oHE Ipﬂnh@ds larpaitide, auth a§' B @ol}hmﬂ;dbdaa which is coated
contacted with a sanple containing the target isoform
of With bypnddligand %Flewazaraelaghﬂgwa?ﬁm%% Pﬁhge}n&eﬁaa be maintained in
c
i % lazrggéagﬁfltoﬁ%g&ﬁgtgﬁsg%%gr{aic&gl%gt | oggalﬁ 5 ’Scxtt%ched directly to the
coonppat, susbfasrim a snalws cIWIordmbhslmmdadmay orthetrii bgtcoupling means
sypport d he ein, the term"control isofornf
g&@?@i?gxﬁeéfﬁF%FH”ﬁﬁq1ng 20 the sane am no acid
Sequenccafiahd € dafifAfld wRPh Alible QHﬁtaﬁ'ﬁﬁ% fileSarsB ik88rm of interest,
folding pattern or other secohdary or tertiary
sttherebyurcesatilpeant asogem-ligaidocompleke citlgmt bagbrei sofaBemtheodigand is
both .the tar sof orm e _con rol sof orm may . ...
o TspUREaRgRE Frat SFRREs Blisptibe = “SRGeR/bRE RIS} fifobilized on
t ah@ffst kgt Mandd heRfin, IRdeld “cédiRdl @s@n’ér&p’l refesPHof protein having
are transferred to a second support, such as, but not
| ithe sasep amminoACiteserRense as the tarepi lseferm duit diffese in its folding pattern or
po [ f f h I ISt
o?.’ljletr g&?l hog'ntéltég ng;"]‘sc{tj"gg or[?lg ta%g%}ﬁs(éorfg eth %oﬁtrql 1soform, or both

i Sbé m deli 1sofdiﬁ1 A@the odntiod ofirm may bdadtcted én detfﬁsmgpdm
t he second port to allow for al itgnment of the .
first Eﬁﬁu?n dthe hiarest depferns wpgorpligadly, the control isoform, are

dqfaﬁﬁfgh@@tté Qne@dndt H&&BR Calch Q8. Bt ddtGinkitedABd 2 thaln U achieve
to the target 1 sof

on the first support using
s ulrectadsitional ttemstférfafahe isoforme diom theelrst supparto efieesecent support.

e di men the .30 tar soformls di fied befor
© Tl 0 g SR B 161 GBTok ROTEHh o DARTE HERgH on the second

Staimsdrtl i@t a1l | egRl | e d
| S?O S0, rrBt ! 'O%Off&rp ?Pé%i{enl‘i’érﬁ dg\sl’?hg ﬁ%f) rsgﬁ@rg%hg ntﬁe f36dddd8upport and

stdeteeminatipbn p8 Bfedpention oif dati ln@ndtﬂmt bpwid t0| thertarget isagprnaon the first
prion rotelnlsfor i.de isof orm.a

SRR RS Ty s Rttt GlNAfs OB, £BRTed grbpdment, the
angigeiadfomn idmodifisy Beed te @edo%@fd@tfeﬂﬁlorﬁstélﬁu protein 6

The target and control structural isoform proteins described herein include
isoforms of any protein having more than one structural isoform including, but not
limited to, a prion protein isoform; a B-peptide isoform as involved in Alzheimer’s

disease and cerebral amyloid angiopathy; an a-synnuclein isoform; a tau protein

6
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isoform a huntingtin isoform and a human

transthyretin i soformprotein. In one enbodinent, the

stipeferny @a invodsdn mﬁpﬁoagﬁllﬂ'yu tangles inj frﬁnéaitt@rap@fab@ementla and Pick’s

difEase- §aUHENGid. ARl MoRNAL NE AR Bk

stTuctur al > rsororm proteln I's’a pr protein Su

asranbthiretiatisd foirn pﬂ.ﬂielho;[n B’nePEmbcEHlﬁ’Qﬁt ttl{e dﬂmE’mwi 1soform protein is an

DEFI NI.TI ONS_ The terps " e

hép@cﬁ%@ Gemrreaisng indlarm: A @neﬁher %b%d‘lmswdthp ﬁ&rlll%}@l isoform
t The

ofd dﬁ% fA gtri‘glﬂ gf&cém gga% i&sgﬂﬁtexﬁ)tt hinflltgg @? @gﬁ& @&P% & Prfds,
"ol i gopepti de" are used |nterchangeably and are

def | in as a chain of am no acids in which
i%]gﬁ\ﬂrfg(s]gg I i nked t hrough peptide bonds fornmed by a
condenspld RAnt eaetd,an REtYReN L NRIGRIER Y deSERUR Rlean “one or
one anmino acid and the anmino group of another am no

aghore” Theinchidmttieryl et unlessehe contexd inmeprepmyte.on prot ei n

| | h.i e w, del.y.. d
ot i n e Ry Bifteine R BSPORLid) By EBpEIRE are used

hiigfakdhan T%éaﬁﬁiein\ﬁﬂe aéfhcdSheR@h a8 sR4h aF &lind dchisdn H18E82&Ebons are
st ate. e term"PrPsc" refers to a confornmationally

allinked dirpughpeptide hendsrpanedby a comdensatign reastipe bplakeed ﬂtgﬁarboxyl
W L R I S

a human

I seases su mted to,
TSE/ pr iThe tdis €ages refemtlowdhﬁtg/e\qﬁbﬁi prﬁlbih m3kcklgl which is naturally
fatal insomia, GSS, .scrapie, CWD, and ot her TSEs

fanéaﬁtqeb’e e?é\I?TSSSe@W&W bRy aq{, ﬁlilﬁﬂglammabgc Ks, strigfure s highly
%&Véd%dqghgt &%‘eﬁ&?@{cﬁ% dﬁ’s%aggesltﬁ | cel lular PrPc,

as converted sonme o X to (3-pleat ed
sheet anet tesmaSRibse atreferswict b aanfmaasaélysahered form of the PrPc

Accor di_ ngl term"PrP s. the for

tHBOlﬁ?‘il%%la)(bsrlb?q rC PEFosF aitled ThderREio- By pleG oSy is Bssociated
" R i eask® s, aszgutTﬁk% &R toP'TBE%onrcﬁie%Ee% iR luding vCJID, CID,

protei nase resistant derivatives of the PrPsc pr o% ein

ofku2,- Bl kibsoruiat GSSpwtrapiep B i G@/Ihafmd atheoh%t plopaptive and

of PrPsc PrPr" refers
e&“?%rﬁlﬁe%%fp?"é@égd %@S“’r b%soﬂ)]& B 10) S @ﬁ%ﬂioﬁe%?}me ?ﬁé’-"f“&?lrnceuular
FFrPc Htﬁh@sf Sonlvertet slb‘iﬂeocif thE eirelin td B—g%féﬁrsﬁéet g isT&¥6ociated with a
term "specific for" or "having binding specificity

f sHiscas\pliaten Aaperdiaglis dbe term SPPRanereaBIPgssek e formist @ff the prion
t&’g?tréﬁlltlﬁgig‘re O(?Qs gﬁﬁﬁftéen%n QP&CAQEH%O means a |igand

arget prote sufficient
af fi ni tSheatsmaiP®idsy iefers as L}irbteltﬂsé hesist@pitodetbiatioss of the PrPsc
| i gand-target protein corrrf
protein of 27-30 kDa that remain fi lowmg partlal digestion of PrPsc with PK.
The term “PrPr” refers to a prion protein expressed by recombinant
technology.
The term “PrP” refers to a prion protein in general.
The term “specific for” or “having binding specificity for”, which can be used
interchangeably with the term “cognate”, when referring to a ligand, means a ligand
that binds to a target protein with sufficient affinity and avidity to result in the

production of a ligand-target protein complex.
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tertiary structure, but have the same primary am no
aci d sequence. The teen "3F4" refers to the npnocl ona
ant i bod f‘st?éla fsfructigpl Asaforps” rrters topforms ofppeicing at fhifer only in
n%b‘f 182 cP f {

R 28y Pl PR B SBA Bre rimar
armnlﬁplacmeqmdnﬁ?éNDS The term"ligand" refers to a

I le t bi n inglu but not
i i ted eot%nﬁh : ﬁ% fe |t% liﬂnlélon q%%tap%oddyaﬁpﬁfléﬁ dp patiye forms of
p@r?é aﬁﬁ hat hﬁf"veqfrPﬁ SUEPRISC THO G ddiy HRE %e%fﬂc‘?t? ﬁneéénatured forms

i gands are Ee ptides, particularly peptides o
atefihensBr and homamBiRe, PAst dudBrPrézept i de | i gands can be
pr by techni ques that are used to make a

]%ggﬁggorial library such as "split, couple,

r econbi Tie'tefR t QAR 26feiab la nidsledtile R WEICh aﬁ‘;@&éﬁ&%ﬁ’(ﬁs 1nclud1ng, but
described in the literature. See, for exanple, Furka

etnoh|limifeds to, 3 snpdlomplesulery pertide, Rasoteing 2, padgcahedde or a nucleic

b Pl et R g g B R T bt 15 amin

5,abBBre8idbes. PeptidPaibamis o be prdifli@ed Bp techhlqles tHad £8tisdioto make a
5 49 538. pression of peptide Ilbrarles i's
fukderiad ey |speh 8t “sphk courle; teperbing’ qethnga 28 gell as by other
t
iR OB 0 A8 W, o
a Betdire enf 3CoARTH4Bg(102 B I. Gnd.ai etedt, INzruren3 1, 82@8((1991) PCT

S bbrRero STt TS RG-SR St S TS antena 10,175

aty 8¢ pg@nt Rol 5298 535t FepleiSorSHPRMHe 1iBFarRY «ﬁ]&%&lﬂ;&i%y Devlin et
directly onto the first solid support. Typically, the

| idhaddsnes; 648yﬁQ4ﬂé@6 Q@&Oanbmgdgethq@sﬂmdvat to omd of §i¢ﬂé in the art,

and nt hesi
ot Tefie Sy lHF oph OF b e ) ¢ LY B ycgions directy
t heatto & bead thgamep bobiterifndibilaebod al st idRegsbrelor kiftBdsized on a
solid support by coval ent attachnent, dlrectly or

t theadigheaneq pad henrgipehed|te theziérsewilﬂi@%@rt,/@ sgnthesized directly onto
atlﬂé’ Birstt %%d%g&qs ?Jl g 5 g n%sn %‘y‘htﬂ%&%e% d %% such that

posi t1 onal nsf er’o |so
orn‘uliﬁpb copiepof b Sirigte ladand ore @hﬂﬁklfzédétble edchdead. d@h@ 6f k9 in the art
i sof orm gn each support and subseque

" el st Gt B liggakmap be atadgd fo Hfmtnfgd or first solid support
S n

o oA ) S TG first
support and a second support are enpl oyed. The term

%ﬂ I% refers to any material in or on which the

| iYgar ?S|soform|s i mmobi lized. The isoformnmay be

att aChQ@s k@ted Ab@Nehe MRS Id685ibed HeRn SHARGE b difdet positional

the isoform
transfer of a target isoform between two or more supports to allow for differential

detection of the isoform on each support and subsequent identification of a ligand
having binding specificity for an isoform using subtractive identification techniques.
In one embodiment, a first support and a second support are employed. The term
“support” refers to any material in or on which the ligand or isoform is immobilized.
The isoform may be attached to a ligand immobilized on the support, or the isoform

itself may be immobilized on the support. For example, it is preferable that the ligand
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and the isoformis bound to the innobilized Iigand,

but that onIy t he |soforn1(not the |igand
t rigrigmeetikiged on Siedfirsinsupnart. 28¢ tha isafpren de gmd s thpoimemobilized

T r [ar an
Tt AT 388 818 Bl BT i
patlhb lseadndrsupmt t The teom ‘Gmsnidildet” reftre 16 bb#od tifora¥end a semi-

ari Ily | mobi | | zed on _a support until their
%@?ﬂt Slapernh e 2 Jpplpoile In 4 gartigwlar pgsitie” ofy & support. The

pr ‘§(§i%ﬁﬁ§’|a¥ %&IEB 1YY I b
so  that tr ansfoé@ﬁg %lllés/egf %H?Iraﬁ %]Jggaﬁdun%] it q’%@?ﬂ& fo another
t reuppérérandfthe liganids gmmefeﬁbimmng#peanmeaﬂg nmmd>bﬂ1zle6 bn a support so

s PRt apatet of ol Brororft 80es 30 AP G P ast e The® °
f i rst SARRRIch aP¥feRts Birdt @ﬁﬁﬁdﬂeis arsél, s&& ﬁ%ec{g'aﬁise %Qlt, ontaining a

which the ligands are directly coupled to forma
arsolig phigecsubgianne; suchay polysenis ddadse thei fivst supplerh ma@r agso include any

S ' nt.‘ h as,.an.arra

ok B AIETER teB Tt R DRI o Gy, The tom
di‘aeagt @maéedalﬁerraﬁgw Nbte @ shbRl abthi@MSMONACh as an arrangement of
arrangenent, a _three dinensional arrangenment, a

cﬂfl%]GP‘H?S ap raaw@n@mom anch e ludsdiaf meadmsmalvmmpmm a two
f
R B Bl ot o et B T R {35 Bpggemcn o

t ca,nysmsmﬁeatloﬂ op vhyiakgSthe®uf hA agirietyadfpaedy lnadtiiceSare useful as first
gel ati ns, ggpol sacch rides, and silicates. The

7 uporL Lﬂaﬁféﬁ udé‘h%o We DebrliyBietl tof synikgic polymers, such as

V\ﬁfdl}%&%‘lﬁtﬁ des egelaf‘tl'ng' ﬁ'&?}ml}%ﬁcoﬂgﬁd | oy ShibAduor rdle ﬂ?é‘[l S%Bport may
en a bead, ‘of particle,” Is used as a conponent

t raésofber@mwa@bfofrglass;merocdlmgma,obm@nammﬂymymﬁlmhee hﬂaﬂ.

in any nner rovi ded above. The bead ma any

20 mat e IoPePEH o fiiRg & pAPmIPOPEt g oﬁlﬁtg upport, the

bufgan@is zlttaBlhédecg thObeadGh ¥hi frankQ éﬁf@&ﬁﬂéﬁ B8 The bead may be of any

pol'ynmet hacryl ate, pol ystyrene, dextran, agarose,

c enatglig)s eapablep of yionotizanei ﬁ@@clehmuﬂmg | bat wphylimited to, acrylic,

derivatives

PRSSER e AR RERPERES T P BoRe (B mb e “Betnutoses

prpﬁl}&acf@dn@&adhy@lbplﬁlhm vily3 PoB@harsly Cifeﬁ?é)(' aélﬂﬂlose polymerized
met hacryl ate pol yner, and nore preferablﬁw )
TopEp@Res mr@oarziscqwlamtms itheseof. (ArpadisuBily sesfemedbead material

thef. netha N
TSR S e e —
erNill ayfieh | Rsia (‘Do fBibS&leﬂde IMoh%oﬁﬁr}blﬁ'l‘P@r #igod ¥RAbus other

the ]igand-bearing beads may be i mobilized on or in
t Feethaci datepobpes: tosies ae eommerqislly, aveilabie ped cmmpakytemployed ina

o 08 ST B e

3@nadrt iacthe cﬁlntOSupbert Sefirey during, be aftby catad: veisi ﬂﬁdlsmrm protein-
ort or direct|ly enbedded, w thin

the su
s&aﬁf&wﬁ’ § ﬁfm}sd 5 $q pg dumthsr Hpdgistoed b the lsgae%alay be directly
attached to the support, dlrectly synthesized on the support, and/or directly embedded

—

within the support instead of first being attached to a bead.
In accordance with the methods described herein, the isoforms are transferred

from the first support to a second support. The target isoform, and optionally the



I'n accordance with the nethods described herein, the
isoforns are transferred fromthe first support to a

wa@ewangisguipport. The target isoform and opti oPel/Ug20041@11402

10

15

20

25

30

9 WD 2004/ 091523 PCT/ US2004/ 011402 control isoform

are tr f db t
AR (00T S TRIGR e S DTS Uit GRS bR to those
N silifi Mt g e{rp’mglﬁ?ﬂn?l By n@tcfﬂn@t@d tREBIRIBRNRtbY.© Representative

reagents or t'rans rlngt e isoformto the secon
Stepgantd for rm:ahsfelmngttm isafoemriotthd $aspndsippors inchiades but asg pet limited

. GiaieR: S L G ap Rt O pRiHe' 2enG 3Rk & BWfdinium
C 9 &%det h@gaiSip sl dne! doynm@ttﬁatwsd}iémﬂoany dnfdigvith the

at | east one isoforns to and ot her
sbladnilgr of mbdepshtose fiseformefipvthadigen t@%@tker owngerd graggnts for

d d
0G5 SRS SRR DRt Uil SAhaled RTREND chESRL o ca
L &g 16 il Pom itle BEMEMRL heplitingeppleds the tﬁngfawe sthematically
The term "second support” refers to any materia

cderitr o fFigge| lamidisi o1 i "mpond éul’%’?"orre?ﬁfb (O PRY ﬁnateﬂal capable of
f O| l §1¥VI11991 tﬁ??s\é form eérofé}uf'fdll%@nﬁ R dvatord élﬁt?&nl SHRRAE First support.

I ncl for exanple
nSfc{oﬂlﬁ.&dubpbwsthMi yncihwade] fati éxlampﬂe dﬂtxoceﬂylos@ Imﬂmfmyl dlﬂuonde
C RoD et RiRte TBORPRETS: ELST Gt B queeth aaph o1 In? Blget and

f Qéﬂtfb%%ﬂrmpﬂété&éﬁ 0P8 iliBosiREAiRE oﬁlﬂ]%)%bnd épport.

non-Irmting exanple of such transfer is schemati cal IFy
depi ct édnomhﬁntgw@cample asudih gransdenis seheowtigallugapénted in Figure 1.

r ﬁ,ger S %ﬁ‘?%%eg %Capabléﬁ%%arl cgpa Zci %1‘; oncﬁ*lfl:ﬂﬁ }}16 isoform

gfcﬁém SHRRPIE reRE ¢ '@)@' cRBR Fom Rt Bk @lpport] Seebbid euppod materials
anmpl e, nitrocellul ose, polyvinyl difluoride, nylon

athote) | fof os@mpie nhitwedbilos) agéy‘amd difluogige,, nl?i?é‘ gpd cellulose

bot h .of the target..and t f r

f BIFRRHG glr?f‘ﬁ)%'%f R o‘rﬂ??n% n(grt Oetlsogctg% gﬁ %%p%g rt gﬂt’g)gt!&%ms e
MaBke £tk £AT dWing Iimabidizgicer dretle estoad sumpoit, t he isof orm

is nodified between the first detection step and the

second detectlon step in order to change a detection
cgﬁﬁ K€. Such nodification may occur before,
durlng, or after transfer of the isoformfromone 25

suppor n a@rﬁmwaﬁbodﬁmeﬁtemmqunn rremodidiied bcmeﬁm thedfirsgdetection
isoformallows for fhe use

L SERN U FSOBOARE 18 45 Gorcido B dOTED DR Lp. Sueh
Wol d &t Siioh ! mayP ro@%%éf&red afififg oMt aftdr! ®dnsPRbs@E Afsform from one

detection sets anenabl e’ to subtractive identification

t Gmimvrqw%loﬂﬁet Brtférobly ctha meastifeation jof gn pgeforpealiayes for i use of a

déﬁg%agfzt%{:tlﬁglg?gp&t ngq%% Irbnl%gwtd{]eheﬁgs%oal Z%Ec?t{dThet é/t10|£1 stepsbwhﬂe still

MpAddukindy dfferent first and second detection sets amenable to subtrao‘uve
identification techniques.

Detection characteristics may be modified by denaturing or cleaving the
isoform, by derivatizing the isoform with a label or a linker, by modifying or
inactivating the enzymatic activity of the isoform, or by any other means known to
those of skill in the art. In a preferred embodiment, the target isoform is a PrPsc that
is denatured using a denaturing agent. Representative denaturing agents include

guanidinium hydrochloride; urea; beta-mercaptoethanol; detergents; thiol reagents
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a PrPsc that is denatured using a denaturing agent.
Represent ati ve denaturi gg agent s _i ncl ude  guani di ni
1

hyaflaélﬁgépﬁlw thigsaHate gad dithatteeinl SRR xrodiuny dedscy lewl@te (SDS),
o BSS  00 F ET PAA wto
s amhi ﬁhmsdtmlhdcsgdbptﬂ’tl b§ at(kate(cﬁﬁismarke'f\mdnas the dcosandeciay available 3F4

Denat u of t PrPsc allo r. ction, of

aBeitah Rty Clim L cuBh by Pinsewilk sest e both native
SUfmR Rfatg HRAVEE Sl dnd @Vcﬁ:hﬁtﬁﬁeldefoﬁﬁéf of PRRRCHL@Mes not bind to
anti body. This particular antibody binds with

SpPBEVE,| mm@embH@bPsznatAneSCﬁOmtigmgtmplem ifprolpelizefl on the first

E rsﬁﬁp% dw § Biﬁ{jea%ﬁ a?}‘a rtﬁea 3% 4%@he§ﬁ1tlaldg§%oay, however, the

| SAbrisd isbﬂﬂﬂldw@ﬂm% étebiRBBRithd ZRMoEN whie ithinodilized on the second
support woul d not be detected by the 3F4 nonocl onal

arfubputly A Aefartinar sighah @bserieil o1 die sosed pynpatiubet #hsent on the first
d t t n
SSHBRGE ulgE P YOS P 28BR e omesponaing

selccm@nmabe fitst sbpiiorabOaatowdad cbﬂitﬂudd thet tht Qigatip pombbilized at that
woul d indjcate the presence of the PrPsc i soform at

t HOTIEROPELIBIPLRAY on{ s RS BHRPOR LIS v¥ify specifigihy iy the Perrs isoform.
could c t Ig

corres pjg‘% %d{nlgg?'oitglggt 118%%8 E tgﬁ Bgﬁ%@@&g@%ﬁ?@g énggin v% ¥ ﬁmﬁc for
s pestivciucaltiyofoom ofie Iﬁot@fncls iaglofoxdrby practicinig tigl fpllowingacontacting a

referred, enbodi identi.ficatian

PRIl Egmngp BEeR drafPa Willof Sioh Bpeuiios cBndyipes suffcient to
achRih QY E6tnhYioRr 8Ctl GbA-fbRrhobdBWERd imfRBIIBSH @193 %gaﬂ(ﬁlsoform
sanpl e cont ai ni n? atarget isoformwith a test |igand

u regeplexomdi eptimellyd ¢angiobispfors. aperiBest supporelt ddectiof the isoform on

B REr 8P R ROt R e Seegot gt gmobilising the

| S8Sfefin @Bredpdi;r GéteSriHgp @lid isod@ieCdnl Mgk tsB€oridS @i, ORherein the
the first ?pr ort; transferring the isoformto a

sé@éﬂ%ﬁbéﬁb e ai@forFTS unpthlmh gvrxor] do qefestioppligning the first and
t p t eat

LT T -
i suppdt, fwleteip m]nwrocﬁtﬁ)rdeﬁlﬁhﬁat@hby ﬂielpjéneﬁm d:ﬁwdétedt&h sididl on the

second supports and determ.ning a | ogation of th
téFb‘g{d PEBPENFRd e ARSeReBhd cutRspoRding WrieFiEoh sizal on the first

% gﬂﬁc?rpndét lﬁﬂhgéu%éad%yl sﬁ%hao%ﬁgapﬁ &@S@ndﬁk ef?&ia Qpport; and

on the Second support an ence
codmﬁpngdledggadétae&mtlonatmngnal on the first support;

determ.nin cat nof he t ar sof orm on t he
et daBoEroaE cbacipah FRYRHET delstfiog by ean ot and the
| QeedrdOfippbits wa@h&\%n@t h¥ifg %@&eﬁtnw&ouoﬁl hb@b&NEdrathe various
detecti on betvveen the first and second supports

i sscz;”@mlSemderﬁwnugaChgsuap‘ﬂt erderibe d%ﬂee(tft semmmmcrho@ﬁsalpbfr-l protease
t I]Ehl\éﬁ Ay Bo%ﬁ)fagtl l(ei eg }so gt.sm%ges its acEVl?y when it
er le a pr o

case o ns suc edse
“flips” its structure. nga:nds that are specific for one of the isoforms may be

identified by incubating them with the starting materials containing API. The ligands
are then immobilized in a gel and incubated with an enzyme against which API has
activity, such as porcine elastase. Ligands complexed with active API isoforms are

identified via a colorimetric assay. The protein isoforms are subsequently transferred
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i soforms may be identified by incubating themwth
the starting materials containing API. The | i gands

afremtthe hgarmsnmdcr noaclanatusing epndifens 19 AEenEkalid PR such as a
enz i h
T

l &ﬁ%ﬁy&haﬁ rdetecﬂs darfbinid @ADI. aIt s pmblblra thatesoriedigansdampay bind both

The protein isoforps_are subse 1l nsf e 1

V@tz@@mﬂdngfs“mf/ Rebownrodsnos rshoddies tﬁg‘ biid only the
d[e;,r t?ﬁﬁ] ﬁaﬂr%irpﬂe 9(%@15@&1 OO‘@he} @m@o&ﬁfeﬁﬁdlrﬁaﬁidhﬁk identification

suc rane. The nenbrane is then
i Bﬂli@eﬁide cﬂhambhtd cmlyi etrtait fomsrerakeioid pedieing may 2lsera eségmplated
that _detects mﬁof APl . It is possible that

%ﬁ Smemﬂ’ both active and |atent forms of
API h PEYIE Bthei’"la&ﬁo&ﬁieﬁts metrfeeditial ddentids betvadenhhe firspahy second
the5act|veformo protein are identjfied. O her
e siyairtven behievied ovhedi qm@' pnreﬂf thﬁut@rgt:ﬁ @reonel iSpigERE S ?ﬁl&fﬁmd to

BIQQ@ ggt{é(lé %ﬁ[tltéegse% fc? Ryppo fgﬁs ¥ og e?ﬁ Sf Q&h?ﬁ%cﬁ{tﬁ)‘? and target

Stdofd iyt A theeiBO8lipFBAL SEordelxﬁlﬁlpIeﬁ PKi @dn ‘tdaGilsEedtto (ningest control prion
bet ween the first and second ports is. achi

wisssforon @Pmd@aeam e et IspiovENiiP ST Si5HDH FaSets, known as

sterrg e SRARAL o8 BRP FiPres to the
f%afg%%lgt gis(t)s ron” o%g‘ @ ﬁtﬁ}eﬁgreglgﬁstlgo and tgrﬁ Fres o
i sedcpEnmpeatt.t Reddiddtish msarkeosdch d8ar comxmenolatly aPiilabdm 3k antibody
used to digest control prian Rr Pc n
c|(availeblerfrere Signehéaboratorigs ns: nb&g%@’%)sf%{me e used to detect
fh Prafy, 08¢ thB @rdt lah® becdHdd 1t indicates the
St%%‘régr%ég enéééraigﬁms@éws A|‘ang%tﬁlr(1ﬁe1 tr ans%er ofe onl 5@ Pres
t Qodahiien of enomdnstepeb tiganda spetife fr die Prkskispiorguch as a
commercially avail able 3F4 anti body 15 (avail able from
Si gnet Laboratories, Inc., Dedham M\, can then be

Uﬁ?E!TE@ figect PrPres on the second support.
Al'i'gnnment of the first and second support indicate

the | doateiveonl of tl@rd;_et@ﬁmm@h(y@s@espm@gn@@vg,p% gptp?tgblpc}}gand or
th r P DETECT t y
depgg L, gsﬁu%qé?%gggmggg 1 Il:ggsgﬁlc%gioa ﬁf&te?f?}/sgf’(ﬂn OJlfhee tBns “detectable

ove, a detectab

| 1 gaRd” R deBBidiShicthod” efedo Emititeloe ntings it \plnieh ﬁwqaresence of
of a protein isoform_ The terrrs " det ect abl

ora priweincundr dateradepd. r Yfhep qppleying 1y dedecisd ??r@i‘nﬁ%ﬂs the particular
e].?@?l ey &e&ec&@ﬁ %{O%ﬁ»pg]ﬁg& 19 detddt H{eofsgfo?mclérho@%ntmal as long as it is

ing a detectable marker, the
pagdnipatibRr withahelreqrireiehecofieeaggapupl hsvséqjeqt@lcj dahkegtcan be any
the isoformis not C{eltlca| as I%gg as it

2
conpisiipbhaying ayleterib }ahysy:@]nﬁlh cle ltH{8P%{§’3 a§u(§1rﬁetectable labels
de a%%tb%g{l %V(Jl atﬁ‘:f‘/’elo aRE 1ﬁr§éneﬂéﬁtaﬁ§/'lﬁﬁel RigyfuNEh Such methods can be

detectab yS| c or chem cal property. Such
dedpplivdttb ethk airedent nivdlval. bedwisiel labeiewearkyp@@nmﬁeﬁmq detectable by

gesnp%Et?clascoplc p{lg[ cehemlczﬁ,f ltj)lochemlc X nrﬁlel}nlggﬁlémgﬁp eﬁe%trlcal, optical or

chemical means. Useful labels include fluorescent dyes (such as fluorescein
isothiocyanate, Texas red, thodamine, and the like), radiolabels (such as *H, 7, 338,
Yo, or 32p), enzymes (such as LacZ, CAT, horseradish peroxidase, alkaline
phosphatase and others, commonly used as detectable enzymes, either in an enzyme

immunoassay (EIA) or in an enzyme-linked immunosorbent assay (ELISA), and

12



applied to the present nethod. Thus, a l|label is any
conposition detectable by spectroscopic,

w@b@toetsesri cal , bi ochenical, imunochem cal, PCT/US2004/011402
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el ectrical, optical or 30 chem cal neans. Useful

| abel s inclyude fluprescent dyes. (such as f|uorescein

i s ‘i’ﬁ‘%‘&%n%@? SHER oF P%@}daﬂ h&Rld ntn eolorgdq glapse or j destic (such as.
r aghj £ I : P .
TR b PG ER, B, pEN 02, T Bl By B8 chugled direcly or
al lndir¢aily tophodediat asmpemuit of therassaycaroondingytousetbodsswell known in

det ect.abl e. enz either in an zyme | nmunoassa )
(RO AT e A Tk L S Tl Binbe Bag it the choice of
( HabdAdoperidifly oh2h¥Rer@ditOfbhnged, Féaté WBRBAMLMIAOR the compound,
colorimetric | abels such as col |'oidal gold or col ored

gl habslityr regnisemends, (aad#bla dnstrupsinatiopr eprgopriateness to the assay, and
podiy %%%L%Ql% | atex, etc.) beads. The | abel may be

couﬂ#@ P?y or

Irec indirectly to the desired

conponeNsn-eddiddetivasshals aecsiteli Mthched BRtinGESt Wabdns KNG¥brally, a
in the art. As indjcated above, a wi de variety of

| asetlapniiopd moksgulensueh anbiogingiic eovslently) bavatl to the first ligand.
g . . S e -

I T T -
awalitiaid ethenstherentintietectable oappvadqitiyeioand $sa si@nilhgstem, such as a

as nd di sposal provisions. Non-radioactive
o B s Bty AP hASO2ELYS, compound. A
CapgiiRt by secBnd&§aRA %ﬁéi'ylliﬁgﬁ&dcaMCeL%H&e el s%%ndaﬂs ligand has

biotin) is covalently bound to the tirst |igand.
Theenadeisbtettaary ligagdridr exeenplyyi moksn, ttbyraxiney o @tisdlj igamebe used in
(such as str ayi. dj n) | ecul e which.is either )

| shaefiten Bt ad il wialy arSuting i@t dianda. Mtgmatively, any
syepRAlc cHaalgdtc omptiing ¢habt 8@ ¥OBbindtidd wﬁﬁ%ﬁﬁgﬁﬁod
compound, or a chem | um nescent conpound. A nunber g’f

secondakhy seeendasy digards ¢angalsal be canjuigeted sbgctlyVhe signal generating

S Il.gan S..a natural tertiary ljigan f
ocafahds, sl as ol Eop B ViR g, Sl o ppS@Rferg, Enzymes of
usSsttresnasliabel oMl peink 81y BY Hyldrdlhes | pabedudly slbpHaddsks/ esterases and
occurring tertiary ligands. Alternatively, any

h céﬁlid€§el§=r O%lﬁiﬂid@@lq}l@aﬁénﬁfﬁﬂﬁa@éﬁe@éidﬂé@d F].uprescent compounds
C‘?ﬁ@gﬁtﬂ%?es%ihhmﬂp ANyt q%’ﬁ’ ;H?;ggl%ﬁl%n gﬁc‘i Yigd Id%ﬁ?%lﬁvges, dansyl,

can 0 be conjugated dire signal genera
conmpeliifd®neswich aShhyiluahjesgat | @mpoiuhds dncleds M8 f@mh, and 2,3-

fl.uoro re. .Enzymes of interest as |abels wll
pldfﬂ}?@f‘%%mg%m?’ﬁ%%@?’ég 535 Bainale yi ar | y phosphat ases,
est er asgsand e délottt /GRSt SRIGI! InwiP) tﬁ@é'e‘%qtéﬁfrlllgig%ﬁe art. Thus, for

particularly peroxidases. Fluorescent conpou
| wstmple, MWhese dbe dilrel dnda iredioatdive viabély esgans Wod atetetiomnidclude a

its rivatives, dansyl,.. el l.iferong, etc. i
e o snb R or BEfRbabhis HTRcHub TRt ra: Whgreshglabel is a
diffay et el (4va], azhHepd a6eded By eftifss thd ThbRlchroMRaREh 8e appropriate
detecti n% | abel s are wel | Known to those of skill in’

t Reevelepgthafight pad detpefingxthapesultinghBuareschece, sl asi by microscopy,

r Q/fghgla&%ﬁé/c?ioh,apﬁl pho'?@g%ﬁlié %'im,(j§3tf %ﬁet iugeno% gl%lctlflcgnelc Yetectors such as

charge coupled devices (CCDs) or photomultipliers and the like. Similarly, enzymatic

labels are detected by providing appropriate substrates for the enzyme and detecting
the resulting reaction product. Finally, simple colorimetric labels may be detected

simply by observing the color associated with the label.
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scintillation counter or photographic filmas in
aut or adi ogr aphy. Were the label is a fluorescent

wo alwelo91523 nay be detected by exciting the fl upeDURIOONE11402
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with the appropriate wavelength of |ight and
detecting the resultingﬁfluorescence, such as by

ni cr osddpyto be/jadexstoediBigbe cpmhination of gHErenyrdstssiable markers may
fi lectroni ¢ .det e . h

Rty 5, 56 G LR ST P s, o
t histdctdble mSikeid aff thy preseayimediton daalbelady aisledgiragtgolopital entity

p&gvi di ng agpéopr,i ate substrates for the enzyne and
detdcicrty's YHR VRESYR Spiogns énitfesmt sraygudior exjmple) the marker may
Si rd G | : ' t S .

o ERE OB MRS RS IR, R A g S Bl otrms,
W2 Bixddcdd def5i2 8nde il LSRN0 tDdrbAfR Beveraliisofoxmbibrough hybridization, or

under st aod tha conbi natj on i fferent detectable
e PG Rt e feSiasd & et bl SheHGUreREt B Pesoe of one
the @ivbheimbmnd! | Gimdhrly, el SRKEF Ton bENSecHR! ?clﬁ'tQ (Zcrein that is

mar kers of the present i1 nvention can be "any nol ec
orcopipdexed ival otherttielpgicaleatitiehsush as te-faviters oy endymuss. Alternatively,

[ LN differ ys. [For exanpl e,. the. marker
8B 45l S el bR fuoresence
| i yag insolvdulldt WEIEhtObr HIRVEN 3kquei&, Mdbigh FashufdcRbmmetry, or other

aci d sequence which binds to one or several i'soforns
t ARSU&h hybri di zation, or a nolecular entity that

under 9q&g.8iofl &}ehH %Q%o%ncﬁllﬁ?"afs%l d gcﬁ’ﬁédegrbr# ?etg{]ueon % biological,
presence of one or several Tsoforns. Si arry ™ Und
mébidedemical) drectspecalf dctivitprofathpriaifeinn ifsbldt Jtds an advantage of the
conpl exed wi.t h ot her bi ol ogical entities such as )

c SR Seenion dhaly s Protpifio P bey BRSS! fhcangfhi esugport using
' tc%ﬁghifioﬁfsaﬁn(lﬁ@ WRLIE Gt Rfhifl g? %Ldlé(gige}{ ti§€§‘ﬁ0tﬁo?lexérh?ﬁglrone isoform

i ncludi ng fluorescence, y a nolecul ar wei

pmagyeictnin ©r aeqvie, ant fntivity motpsser e et diffvesnt ysofarm, ahd eliis activity
neans, ection of an isoformmay.also be achjeved by
fitietie st B?%‘ie% Higans g fiscRminaset e CRG Gl

activity of the isoformitself. It is an advantage of

the 15 gresent i nvention that the protein can be
t S PeEPed to anot her support using conditions under

whi ch | 3 J its biologigal tjvity, For .exampl e .
one | S(’)I;hS Ipr?ﬁgtglrl}lggoflf)lél sa IPOﬁ.ug? gja{ilg ﬂlﬁ%O%%@Sﬁ%l{)?@??ll%q e ¢ontained
pregemhuineroys diiffbreneRipes 50kahiles attudiig Sndcdinydntl and biological
used to differentiate between |igands that

diS¥EPieHi nAke Lidermrse My sef-Sfiflsin 20PBKiadL BeMFRErepostiai & complex
| SRYR8Rert Hittids fad . P HALE imi
SAORH T g e S50 ARIShRRd G TR B i
| he| watien droemn i somnseesichl asandalty, alcegi, Gieams &ivpt, eguifdh) evell, water
i sof or co-exist ip a purified, sem -pure, or. in .
a?rggﬁqﬁln{g?%ﬁﬁ\ﬂrrrgqﬁ%tmna @ p.n In seme ﬂﬁhog;mgnts of the invention, the
EQ¥hpRNERMLiaL sHAMRHE StatoRE it8mD Lihflagﬁgn thdfd IBEhrAL peptides,
to, vvat_er f_rom a soqrce such as a |l a e, cean, streamp
r iscembinggitisodorm psit¢ins, sandetic nucleic acid isoform species, combinatorial
1soform libraries, organic solvents, extracts from soils, food, air and water supplies,
swabs of environmental surfaces, and the like.
Examples of biological samples that may contain the protein isoforms include,
but are not limited to, whole blood, blood-derived compositions or components, sera,

cerebrospinal fluid, urine, saliva, milk, ductal fluids, tears, semen, or may be organ-

derived, including brain or spleen, compositions from humans or animals, tissue
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treatnment facility or recreational water. In sone
enbodi nents of the invention, the sanple contains

wa@ymiletsex target isoforns, including synthetiBCT/E81004/011402
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pepti des, reconbinant isoformproteins, synthetic
nucl ei c acid i sof orm speci es, conbinatorial isoform
| i goBd'es, ot ahprBogHr enecditioper Faedia.f femengatiqns broths, antibody

el sk iy oty Sl oy o

bl E{leplgxnrcats S@fhpf bwldgial samples mttmaierthbslfeethatr crtrmml collagen or gland
but _are not ed to, whole

i soforns inclu
bl S6ECtSp| d%sd“é‘%‘re hgred cBfpisEns | &1&0%(36“6’8%%%%@0“ ergd “blood

CQ’! RiRheahrel dsdl %teféﬁéﬂh%abl?ae{n'dvaﬁ'e nf¥ahK to Hﬂﬁl&l@lwhole blood, red
fluids, tears, senen, or may be organ- deri

i rdedelcn@ Mamlirams Qlﬂsmen platddetpuish tand nateled mobt feactions; plasma
ani_ma f e 14 WD 2004/ 091523 PCT/ 904/ 011402 .
g T PG a0 B B0 B IR RERPAT UoRs including

f geAe MRTEGINB AV Surifddt écﬁ@ﬂ]&iﬁm@fa@ﬂﬁ”c@ﬁdeﬁﬁ&es REAs, including a-
honogenat es and extracts, and i ncl udi ng

nuk Prateaseanhibsens sntreembin &lh @u abtlldh@glmc aﬂbrlsamﬂ eancentrate, and

B L AT e —

c aimpasl t Thh&imadish indluded pﬁnﬁéﬂrﬁm‘édtdeﬁﬂéd pRit@nd! pRPared by any of
i nt erchangeably and .are neant to include whol e bl ood,

r SATIORS BisHode cPmmeRdB Hag #t dluding imeexchinge cainity, geh permeation,
ar}cﬁjldR)lr g oBholO MroflaftGld ﬂg%r bg ldff?éi@mlapgr%?fgghiflﬁ}. s,
p asna rnatants In venous | Mmmunog ulln

prepar aBuomgs:al Ialhpﬂﬂﬂ; egntaingdy thegifofotrgGofinkt bgMnt invention further
purified. c a]%ul ati on fact.or .conc ntrates serpins,

" RS IGO0 PHARS BB Aplo PEROHCeR 119% (@RIl or human
a%oﬁéﬂlﬁﬁidi‘is Nt exhhPle] RPN Qélcs%ﬁ'l [Py cASntterial denved from
al bumi n; or other various o her conpositions V\% ah
deny\asimaly groludimebupnot hmitedlto, arhevineravisd, $JDI‘GIIIIH;|GQUE]S murine,

u bl ood der., ve epar,ed
Db BES R Gl GaEec P Rh o Bes R AR o animal. The
exemargamadtibiividt MateA 8k PEERERL the Mater@dl§l/d8¢cribed above as well as
hydrophoblc chromat ography or by differentia
pl‘%ﬁfﬂﬁ $ &pn@nlmaawmgur@és sugly g | uscdso roanertiveg tissee and/or organ
%ﬁ%&r nﬁgﬁlﬁ lt(ﬁﬁv&f & %?e? 1sI G gglt fngfélid%rlj%t []ager P%t‘, 15151 tgﬁ g.?, qjone meal,

foo S or nu Ional Ssup

al’mleaﬁlbeﬁfrbmpmmts Cshé@l,l Bideb By-pro@iictE e RIEby-pRucts, pork, pork-by
bi O|d,?HQI cal n‘gle may contain materjal derived from

qusag *T‘IH'%HTE%{ byt fopdreeiatipg el mik, ad prefenifermula.

OV|ne porci ne; equine; nmurine, such as a nouse and a
hanmster; and a Cervi dae, such as deer and el k, ani nal .
TIIEENTéFI@A”ﬁIOMé]F APRPSESIRCIEFIC AIGANIRf ers to t he

rmterl d .apov O materials )
cont ai r%e ‘J;rﬂ}e%“k? r Yo% tg‘a &‘i?n\ggcﬁt??c?éa lgﬁﬂﬁiéﬁ?‘ilf}% for the prion
t lisoTdien RRBCOBnPh&EPPCt issd%b'&lbeﬁ‘rﬂei@ﬁ Vﬂﬁlr e¥&ehdTab qfl%tﬁle% In one

further incl ude, but are not limted to, bone
beamodisesst, Hyompleysemple @h@elpng é:)htbeBrP@yanpirRrﬂsn:tssmcdbdtcd with a

R g T T ——

fehjmhaaography resin beads such that each bead contains millions of copies of a

single, unique ligand, and each bead bears a different ligand. Preferably, the sample is
a brain homogenate from hamsters that have been infected with the scrapie. This brain
homogenate contains both the normal cellular form of the prion protein, PrPc, and the

infectious form, PrPsc. Alternatively, the sample is a brain homogenate from a human
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25 | DENTI FI CATI ON OF A PRPSC SPECI FI C LI GAND A
preferred nethod for the identification of a |igand

wa@p@giopise3 f or the prion isoform PrPsc, and noPCPRUP)4/011402
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is described herein with reference to Figure 3. In one

enbodi ment, a conpl ex sanpl e containi ng both PrPc and
rlp&@tedswqﬂh gmg@m@ &reowtefpldirJakobisliseage @3JD) or a brain homogenate from a
rial ands that have been
@@%%g%ﬂ%ﬁg%ﬁﬂﬁ{@%&%r phy resin beads such that

each beHtt saniplei RSindubdted MathotheC tibia€p odf béads Sfof @l Beriod of time
uni ?ue I|f§and and each bead bears a different |igand.

Prevfiagiens| fr thenproteimpitogorms tobing & Hhenvarinye digerds vigraighly speclﬁc
h a [
(AT Syl oty L SELRY s 6 ey vasing
cerl hel,ibcmmdf;moimnsfaret deeqped byna firstdetentioPniéthodangdng heletectlon marker
i nf ect.i qu Ps Alternatively, the sa .
T HEH S B PP PR delitiimarte el ponpdorsgatbody dsignated
PGHAUSZAR4 18 4% es | IEE Be@faM MN)S PPRiRGhfbody can detect PrPe in its
Creut zf el dt - Jakob di'sease ( CJ’D) or a brain honbgenate
f rstive ang slengmedi fafres thowvewer bt uaarqr&hdel(l’vmmyn itTiselenatured.
I e i;S,iLncubate a
bl oL e e o Pl bR e Boyegted with
bl tﬁ@l détectidhemidet. OBSurld @GS Yﬁa@ké?fllé]ﬂét}éctécpﬁﬁh%h‘éeco'i_idary detection
affinity interactions. Non-bound and weakl ound

priBfkph suelt @sr & risiasthblsy anhlsqﬁYn that Teds du rthe piist dietestion marker.

deﬁg%?&bg)ﬁt 1%9 %éor?‘dab%J gdge oa:l‘f{ n, nglt Egpr X er&'&uog%ted to alkaline

dqiheqihame nAPRewhich fdims I’ﬁillnmsbmh&l, caIﬁds(b@iibélpiﬁﬁd gidtseths those
3F4 gnet Laboratories, Inc., Dedham MA). This

B%ﬂﬂ@gﬁh%l sscepdarpapibqdy red apom sgactien 3 aaleﬁﬁtsubsé@te Thus,
RS A E s

prset@idasy atibofly hathomndt ed, are i ncubated with the

O e S L S R TRl 30818558 e strin
dehgetialk ehAnhbhee WHRPROIWIASh pRdbRidl '@ lestiedB6! A removes

marker. Preferably, the Secondary detection marker is
arPrBﬁﬁpbb‘dﬁy beads, lagaitngcbnio Plirksafor trensfphaxbdritction. (Am)is and other
bl e

U RETE 0L S0 B0 B P SRl s s

r g1, UpeRrdb8As h®AgMbidgdN TNR St StppdirCimmbbifizes the eads in a thin
beads i ndicate the presence of ligands to which PrPc

ormendayget det pusnembedimenty the fiest ssipperhdad eadt pisomgulpiesl with a

b%‘ﬁ@l‘aﬂufn g%]s%a §£&?ﬂ1 ?Eﬁ‘cth stéﬂgm 1 o e@cf“énlt Qﬁﬁ%ﬁﬂe f»l?c%éh;ﬂgs% substrate

been 1 ncu
i repd babsduenttyh eXisedvio eddigureites it ta Ibrysd@begzeﬂni \FRIE’@pots in the

This re rPc_fromthe beads, |eaving ]
pripsagien og be @éﬁ@fbeﬁnéﬁa’cd@f@apv B Re RSy AR R @m 1). In this
e%@%tﬁ@@rﬁbodﬁrﬁ@nt% Iﬂ?@%l%@ellllé p&ﬁfdytonﬁél %Q@a@q en transferred off the

i mobilized on a first support suc
prb@ﬁ@r amlyam acrpatpay opengely. diffusion fof rasttansfep |boffer in one direction

| qu%ugh tHe gelt Jt'f1roug‘?1agrijle beartldsaalg hrough a second support, such as a protein-

binding membrane, on which the proteins that have been stripped off the beads are
captured. They are captured-in the same relative position on the second support that
they were immobilized in the first support. In one embodiment, the transfer buffer is a

modifying agent, preferably denaturing, such as 6M Guanidine HC] (GuHCI), which
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nonol ayer. In one enbodi nent, the first support and
beads are incubated with a chem | um nescent substance

wa eoh/ogs2x hem | um nescent al kal i ne phosphat asePCT/US2004/011402
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substrate 25 and subsequently exposed to radi ographic
filmto produce afilmwth spots in the |ocation of

bé&@QV@ﬂwéﬂ 6@wﬁae$pmela%t@aq0p@hn&ﬁhqz@rﬂ0§b@%h@ﬁdy and maintaining
f Eﬁ] t her enbodi nents the
eﬂ%édgﬁ%héaF t Z%%@Qgﬁg then transferred off

t he b eBtSsecsidcduppsit,| tﬁ véhiclahielpréteins BRstvand by rethbiddsir@n the first
of a transfer buffer in one direction thr

ou

geVPPeth AR BipCEsed. HRRS, crabpdim it bRy ded @é@é‘?@dlg@&myérw%c (PrPres
f n

er'igtq}é?ﬁlg : h% E)'Eeléhe %geg‘hﬁgétl)r% p'lerggﬁlﬁ#ﬁﬁe a8 g\é@%bt‘éﬁaﬁrsg% a detection

capaﬂieleshchTise&Fé‘aamhndpt uURderlthe hfmamaﬁmne@ lcathditiens, 3F4 antibody

b 155 AaEHoR 76 1o JEPE GRRGRER PR bR HERAgGrifhey both are

t hnhthAdas fEe %ﬁfnfl B4 a§1t1ﬁod}“RQie€éétcﬂgnﬁg %Qéond%eirﬁﬁé@} ¥uch as an
denaturing, such as 6M Guani di ne (CGu

1 6B B0 0o Ug1ELR 1mmmogerbmﬁamm3)e ri’iiu@snmnb 1S then detected

e

t riafitation rdsiBs HE6 NG WiRRESE indiatiMa] tBE pdiender &Xt IQ[PB SPrPsc/PrPres
are bound, is renoved fromthe first sSupport and

pra@éé&@aﬁbw @ Bnidvaerimpesitiasoaffgms defﬂilét?lﬂﬁé@a'lﬁﬁ peads that have
P
AR B o, b8y RGB! 0 BogR gpony, pree

e Rey/PriPues(s@seridipbsatné spaaslyresddn de filrh Heand ) udehatihanebound only
condltlons 3F4 antibody allows for detection of bat

h

ScARI sy (BRats BFPS?IH@%% fiimed). Adignmept phiilm yth the Fost support
d%ﬁf g{ﬁ@l thd NRABOURGIE AN of & dALRAL ol | Pifh the desired
secon anti body, such as an ti y conjugated t
hamsemadmxh per oxi dase (HRP). This enzyne is then
detected 10 via a chem | um nescent HRP substrate, and
exposed to radiographic film This incubation results
| g DF MoMbs seebs TR AR REMAEE eﬁ*ﬁm@t ISOFORMS
PrPsc/PrPres and 3F4 antibody (film 2).
Super i Mdwsligpusls wenfifi¢daisingatie Meithods céﬁtselsbdﬁe ddesin g antibody

o rpl ﬁaeg)ﬁl? Idgrg)n %FA' gegh &Pn?# ﬁé@nt I%ﬁ%g adl d%ér%ghycﬁates sugars,

( Sipady; Iol’@&@ﬁﬁﬁb%cﬁl@@tlﬁolﬁﬁ@ﬁ Satd/@pfat v therapehtid) agedddand the like.
that have bound ong¥ 15 PrPsc/ PrPres (spots present
oriny Waferied ppppdinpgni, dherdigindsfarg pentidgiligandsy eLigppdst that are specific

s

SYBPAF ORI A8, R D AR s
OrdebdriBAAIDGB0oVEO aRE T AdDa Ry o fSatildIoalRAlrepasiiieRbd 2Bagnostic
The { gands identified using the nethods descri bed
héPBIFFUSP® anti body pr epar ations, proteins, peptides,

am no "’Iﬁ'o‘iié’enﬂ}éﬁln%ﬁ tﬁ@'l Cﬁﬁéﬁﬁmﬂddsﬂ{#e e metHad rov1ded herein
| i pi ds, organic nol €cul e yners, or putat

t ee agpmlufor cletrgang the Imaabnmh ef kirkedural isoforms in a b1010g1ca1 fluid. The

biological fluid, such as a test sample, is contacted with one or more ligands in

accordance with the methods described herein under conditions sufficient to cause
‘formation of a complex between the structural isoform and one or more of the ligands.
The complex is then detected, thereby identifying the presence of the structural
isoform in the biological fluid. The ligands identified by the methods described herein

can also be used to detect isoform targets extracted into solution from a solid material.

17



In a preferred enbodi nent, the |ligands are peptide
i gands. Ligands that are specific for structura

WO sofopsrse3 or fragnments of structural isoformnms PCT/US2004/011402
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identified using the nmethods 25 described above are

useful for a variety of analytlcal preparative, and

di ERgreaample, 2 aplyl saanle easbe exirasted VEHO@HRGREPHS, OrtaReorganic solvent or
li tifie d v e n

| | gandsay e pe@teyﬁeélﬂgﬁ{ @ﬁ?ée}g%t%geé%f bRYESERIC Wi he Tigand.
i Stfanrries 0ﬁscd1dbsan111ﬂ® maludé Ipland produets, bambmlgﬂy dhost|thatchave been
such a test s .S contacted th nor )

| ied‘ﬁﬂﬁf‘gi Fon ogts, & rfa%l.ﬁ@ét RIPTS: tSHER r?éMfPfB’& mels fitsdatrom bovine
hekatdds; UnRBh1- G2 etsS f '

of a csén'p ex beit:l’\%g h&itﬁhtg ﬁ%@%ﬁyﬁ}&?go? g?% %ér?g egﬁééegﬁo agents
nohg winspheplibgmsdsh as Phee owabHexveddsfromeroviket sptresd, Other solid

| COPBIRh oS bl Bbut oA G Techh gl B, Beet by-products,
| dapég, fshesh g\)(pf&lﬁctﬂe&éw dBd dRS @eafd QR MWSLRodikcl) afll Sfher animals
e

be used to tect |soformtargets extracCted into
s gindtangpalfdepived progupty. kigaady il somelembadimeus c@DUSERd to detect the
P 520 le, a solid sanple can be
é%%% %ﬁ&&%ﬁéﬂggﬁﬁﬁégﬁé&gf an organic solvent or a
cr i ticah dnbothee embﬁdinieh@ Hg@ﬁdsl thaibing WRestiRl adforfRMrd @mmobilized
contacted with the |igand. anpl es of solid sanples
i ) @ dePRara stichh pp drepd or pimhr@ltﬂ apdl psechiss bind e apEe structural
q?&onﬁé(]ﬁg%eéjsa&tgp g%@&cﬁ aﬁlﬁ%erﬁl@%ﬂgsr@o} re%dv%p§f co%%ﬁngtﬁs are well
bone nea eriv from bovi ne sour ces;
arknowin- thethieveetl apd delsecibed, foarkimpleaid Patbad ddiatamaoad (1992),
been ex d to agents _that trapsmt prions, such as
O RERT0 Sert 8k \r oo he T8 QupcRtb eptidy ad3fpaical sample is
S ¥RtaBRd! Pith WALrRHRINsd b3S Behdi ?ﬁﬁf actcbﬁﬁ’ll@e to feCRbention under
matter, bone neal, beef by-pro , Sheep, sheep
bwpd@dus;tssfﬁcwae to artse éblknat@ae)f a2 siduaiirial Lspfqyme]mgamﬂs;omposne or

and_ot her nlnal and deri,ved products. )
GRS RS Rl A e & csinoe Conahe Bl spple. thereby
1%@6&@@%@ Buctikdl UssdFR! frdrs ahe Mislo lealsﬂinllplel MAARREEHE] above,
enbodi nent, |igands that bind structural i'soforns are

i reveamples 28 d?loléalcal spiesrinclude iich gs Plandablagrd-desivid aerspositions,
a'})(iiasﬂ‘rc‘egr s%m dA&gﬁl daf 'B?olg%l%lé I Hﬁltdg rﬁ%lud«% Sc%f Bporé}%maf ?luld urine,

C@Bh‘@em éR} suetak fkd, | teark N@WBerhdh. t f’@thaf tb1@16gicﬂeﬁﬁid's begy contain
for exanple, in Baurmbach and Harmmond (1992), 15

pellesrey bra ad Papdsrifrans. 5, 834, 318). In this

enbodi I

St ruct orayo e KBk e 5D 1t heinoBOBLE Aot drfspecifc for
i ravemti¢udar isefdem, hgandsjmhj/ bessaiubf thei selebtﬂzeocametﬁmtlon or removal of

formation of .a structur oform nd conposijte

cSifI x%eﬂﬁ%fogawvs& %@ert i SBBE AU gy igands distinguish
b'b@iv@&hﬁﬁfecﬁ@\ﬁ@nﬁanohhﬁfe@tmﬁs 1§(ﬁ&§’1’{d Bed g & dés[n'dg W ¥e used for the
i soform fromthe biol ogical sanpl é. As indfcated

alsitagmosis indxpropghass of dbﬁztsbs)gn @ahurszmp! esinialdhvaleingsinbdotious or
aséhs%lasoeogausmg 1sofoderl \ﬁ“;(ampf)es oqschseases believed to be caused by a single

isoform of a protein are prion-related diseases that include, but are not limited to,
TSEs such as scrapie, which affects sheep and goats; BSE, which affects cattle;
transmissible mink encephalopathy, feline spongiform encephalopathy and CWD of
mule deer, white-tailed deer, black-tailed deer and elk; kuru, CJD, GSS, fatal insomnia
and (vCJD), which affect humans.
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pl asma or serum Additional biological fluids include
cerebrospinal fluid, urine, saliva, mlk, ductal

wo basgi91seears or senen. Ot her biol ogical fl ui dBCTES2004/011402
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contain collagen, brain and gland extracts. Since the

i gands_i dentified_using the nethods, descri bed herein

are spebisinyertion wilhedeserihed ip exatsr stay by Wey ghsiesifigegramples.
berpsetole didfpia! £ bided b armee i
one of tohegl so’an?ms over agot ggﬁlﬁhlpgﬁ)ﬁgéséﬁﬁo |2%tﬁ?ée,dnelther
t e linvignerdiefide ¢hd ingeritioh in best mesweri nf ect i ous and

non-i nfectious isofonns, and these |igands may be used

for the diagnosis and prognosis of diseases in a

human or ani mal invol ving inf Hus] or di sease

causing isofornms. Exanples of diseases believed to be
caused by a sikighéfi@donebpentidesthatibipd HrRd andafr®sc

prion-rel ated di seases that include but are not
Vimted to,  TURESGeneaatges Bpder Uit ntts sneep
and goats; BSE, which affects cattle; transm ssible

m nk encephal opat hy, feline spongiform encephal opath
and CWS#F usenpdl thegaethodsysedbadahareia igdlee ideplifiedtionanf] legpnds that

d Ha llf)"nci UL el ﬁﬁ)% ]:3 i i 'nagfdnonnal versus
( ) ch affec unmans. 1 <3
Pﬁﬁfebﬁiﬁ&géﬁﬁél?ﬂ(gﬁ pridh @rc';témm& ?mi PyiPkd. Dlﬁ’fdﬂﬁﬂib;i]ddheﬂidahproperties
greater [ way of specific exa es. The . )

? cHtites At é&é%?%@l_eé’n@“&% ?fgﬂné‘_éf’%% 1e}: PHid mosoplipgal antibody (Signet
ey s Pl gl ROAP R R 1 Al sha! it sclctively bind
| deritrPsd. c dttieomondelpmptentiesiyt Biéd bixids dho RieRetuaedd PEsPsmd PrPe. with
from.scrapi.e-infected hanster brajn _honogenate One use
ofoT NS HED e aB S ot Re T dent 1 11 cat i on

of4| pganEstkhyt 10 preferentially bind to and thereby
al | ow detection and separation of normal versus .
i nf ect iMoro-f Gtpsangf tiimer, ppéndide phibtagies WerPc sytlesize®sby Peptides

LRSS 3 POBRL Lo L B A0 Ee i e
asiob&ieice! SidHR&Imer h@ﬂg&f’ﬂisﬁ stadd®d Fm@@‘éﬁ@tﬁistrg@aﬁége&ﬂsmethods

exploited to find ligands that selectively bin o
Prdes@ibet ey ipwatdrosiad!. an®9tbodetrafpeptan chndt eexdmenpeptide libraries

Pr. PrPe with 15 c.onsiderabl i gher aff.init

R 5o S et by, RS RRAEE T bt G “ophE dbop and e
digeneratiéh OF ithe librap@PtRegtidd dbistidseEhiREE vatHesiote e were
Peptides, International (Lexington, 1S) directly on

TayRipdbrinthe woge of @ihdmmady/ srapmdy oreigtgiod ssience,

LSRRI, o 0 AR PR R 1P 35 g s

Tet r a- , Tepepdreent afvtk) hisomacpenatpe pif i aénfeétbd and esrapie-infected hamster
brains were prepared in phosphate buffered saline, pH 7.4 (PBS) and frozen at -80°C
(courtesy of Dr. Robert Rohwer, VA Medical Center, Baltimore). Prior to.use:-the
homogenates were thawed on wet ice and 1.2 ml (uninfected) and 0.5 ml (infected)
homogenates were solubilized with 0.5 % Sarkosyl with gentle agitation for 30
minutes at room temperature. The samples were centrifuged at 14,000 rpm for five
minutes, and the supernatants containing both forms, PrPc (uninfected and infected)

and PrPsc (infected only), were collected.
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i ncl uded an epsilon am no caproic acid spacer between
the am no group and the generation of the library.

weepiiogis2zdlensi ti es achieved with the above schROBEUSENE011402
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typically in the range of 0.1-0.5 mmole/gramdry
wei ght of resin. P. Protocol for Preparation of
Hamst erFies BHHilitgssed brnit erafentab veas mienaradnky pemmbining § mlixef normal

Tqﬂnﬁ?e'i %Ed n{a\féﬁéa)l v&yfﬁ’ﬂp% BAFSe 1eliﬁfe@fe8%trﬁg n%‘géi‘?a% and 3.67 ml of

scrapli e-1 n ected hamster . brarn
p Nrspinefeeed vhlirer EBS)abufifie, piH72, 4co@1t%BS)1ga]% dasainebioelter (Pierce

bﬁg@fﬂgﬁ b 1 gsfocf)fﬁirqi oS, 05 Ptine \é%gib%% (RS Sigma-
t heweeh 08¢, V"eﬂomé: enved Irig Bhal %iont)ﬁ%ﬁﬂﬁl ?d"@cﬁp@lm"ected brain

(infect’ed) 'honogenates were sol ubilized with
Sdokugyhateintas threatd enggilich remlif or a@BosMatsl quvas'a]am amounts of

ature. The sanples were centrifuged at
1%()%]6 ({l‘gﬁ?or five mnutes, and the supernatants
Cant Bi-ddbddd fHR1itO bRy Eﬁzaﬁzgwfyemfn cted and infected)
and PrPsc (infected only), were collected. 19 WO

2004/ oﬂsqslllﬂ!gnwmmg@fmn theg p@tﬁﬁlhbrramvear@ pleed into a Bio-
ot Shnetols PR RERRR: o (AR 1 3optofs, Heroutes, CA), and

S‘Weﬁf@'v@ash&f Qgthez bslald Vah@Es aCVRRE 2896 fefandf in water to remove
Tris-buffered saline (TBS{ buffer, pH 7.2, containing

1%oesblei impuridek and pRARICSe VeBtsotse@hmcabmgiﬁ synghesis. The beads were

Rogkf or 1% i n LA

O i) AP R YA P TR propaca
t GysSy fidd drluﬂitfrﬁ@ﬁ Hlak ‘DB &i(BioSaive daRatatond SCifiatiko, t@A) The flow
one, which results in approximtely equival ent amu

ofwasmtcmpeé fad beads evergsuspersieddn ! migf freshili HEBPiape aﬁlywed to swell
bigdin Qdcﬁg&?al? i\ E DGnfiey THK! ésgcfrglﬁéd Ot eﬁifd hd ggi%am é{fé%‘:reﬁﬁ ed again.

t he pepti rary were placed Iinto a Bio-
dl"Ethfra\ltﬂne mimsmaﬁogb'mydhgg cbl mbmof( Blm—lﬁ&! Casein in TBS (Pierce

tories, es, and . wer ith 20 .
19 ARALPFyreac- &%Li foyd, Egﬁ%%%wh aﬁﬁemwdﬁﬂk r(g%gweAldﬂch)
p%fs' %Jp@ieﬂ THUYhé He&sS, aﬁ@tePES@e?in% 5cth \eBAS of 't'l?eegolhﬂm blocking was
pept i synt hesis. The beads were then washed and

eeifbirhedoestinighi Eﬁié Qounget gﬁntlbﬁgfra@n e bl@k{rgsonB®nweas drained

pr e galn gﬁ' o gﬁ% Lo ?rad' llg)o% c@%ﬁjﬁe rp@r?q ?B)[W %gx';%%g%% 1&S to the resin.

smﬁp@ﬂmaﬁdme@giﬁlyvab@edsatsmn s iafd bld¥kd @h hofiesiallposition and
TBS and allowed to swell for an additional 15

mgshthe agitatmat jaem derapgiaigreoier onnt thee hewtsu rilesain bpmesenate was

<Al oIl BUAToRQEAREELL Sl Bty S 0 it o o
R@ehfamg 0.06% "onéathOC(ﬂ‘ TRS)) folthed b. 19 9b HIBS.

Si gma- Al dr.ich pplied to the beads. After
cd?/ef)f%@c%&ﬂp@?ﬁﬂ@”éfb?lﬁﬁ%@cum bl ocki ng was 20

per f or rido, e i @Rkt o frﬁ ‘al”ﬁ‘ﬁ* o v Mot 6l fsAe BBuse Héhoclonal
bl ocki ng sﬁl?ﬁutll on was dral ne b ° g use thhoclona
antibody 3F4 (Signet, Dedham, MA) diluted 1:8,000 in TBS containing 1% casein.
The monoclonal antibody binds native haPrPc, but has little or no affinity for native

haPrPsc; however, it does bind denatured haPrPsc and haPrPc. One milliliter of

diluted 3F4 antibody was added to previously exposed beads. The column was gently
agitated at room temperature for one hour. Antibody containing solution was drained

out and beads were washed with 10 m! of TBS and 10 ml of T-TBS. The beads were
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and 1 m of the hanster brain honbgenate prepared
above was applied to the resin. The colum was

wo c@htdyp2x] osed at both ends and placed in horP@DOBZN04/011402
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position and gently agitated at roomtenperature for
one to three hours. The brain honbgenate was drained

ouhemirpubaigdsnwend efaalkdine(grosphiatasei labried goair intiemouse secondary

(Paithe Bl pr L FETLE TR 5P B TSR 59 in TS,
Dehegtation vads keted] ol Weth Gehé apidtionClod @he HouPat ffom temperature.
normal _PrPc was perforned using nouse nonocl onal

antheowdiionraf sesprglany antthody ayas durpedprianddberds weowpshed with 10

T inj Y id. And / | i ™
T GBS AVAERSIT ol DRURROR BB ROt
nabr \adkdbiie hplitisPataseh Rieree rBiotdchnsiegy, bRock foein AL ) r wak prepared as

b0ty Whcles et groopsd g Tiokgade dopibtion prigaeded ot room
CQLMPEraMRS fieibold 15 aghitad o udfil AN EER %Lgxﬁ%:éral?grl{lfé gfnk and a few

one hour. Antibody containing solution wa
outarkarefl besdd sppered. wabe eubstvatesohfiom waf diEB8dand th®bedds washed

of .T- TBS. beads re 2 2004/ 0915 ;
porl5Bs ] dBsaghe ol W%ﬁg%ﬁ@ag?fh cRArGop A emight.
s ANt s :
e SRS o DRECOA BORE LAk MRS EnBERRR I dorase | |
0. 5% c Budfly, ChsharBSA hminTiBBrogehateuaibhied beads dmcribeddabove were

out .wi.th, gentl e agi.tation for one. hour at room )
S Lot Hatsh P Beeoly ot niiites S ey Wagovering the
dratedopytscand’ headsisMRhLEv WabBRMs! Beldis, @Al)%ithT §Sn1 of 1%
and 10 ml of T-TBS. One mlliliter of InmunoPure Fast

Regd7ivss (Ingitrager, Clrtabad| €A) diseolpttbspivates sehi¢liPiveas pesviously melted
Bi ot echnqgl ogy, Rockford, | was prepared as . . .
deSapEe] t‘bggﬁrﬁél%ﬂﬁf“gc@u The AGHES B PURIVHo i soldify. Ninety
b : j I, r 0
Eﬁ‘l@fohtérﬁl %E'le:ﬂggt’%aﬁ BREeAGH 13b3 n‘i’%ﬂﬂ v&a%?ﬂﬁé@‘d"gﬁ) P?g%?S % low

about 15 mn or until beads Started turning
pimdditagdoiat hganosed SedPlapsd GEG d'szaapmp® MAdC BibBrogdudts (icxt Bnown as

A SREISH oS JRey it PAOE ARV BE et el Rbgooled to
gfagﬂﬁxﬁﬂﬁéﬁii vC. The fRREOGRL VoRExdBLEEA %d Q}I)ﬁsgé over the entire

I ndi ng beads enbedded |1 n agarose Bri ef
hamgber oftthaibaschloperg eh dte ofhRrFbanednibe atseribd sies iphedd directly into
abpve r.e ,, enbedded in arose.. First, the base |ayer
BBl 48 CHESoTT e iy CgiivR R e e PigTLes. The
49eL Whs bliéWed B Q1idad TMab@RREAL BhdBBumide Jof PrP-bindi
Wl%teh 9S m o(f3 1% 15 agar g(ggg(ﬁ\e/{lt r ogeln, £c%gﬂrﬁ%cé1§ﬁo££§1> binding
dibsads wasduridartelesner , whi ch was previously nelted and

cgoled to roximgtely 40C._ The ag e was al | owed .
C0°) deial Vi Eemiimitsy nelion & Lt visie: ypagbaibedded in
SQlgHidsen at 1.923 ng/nl was added to 800 gl of 0.5%
low nelting point agarose (SeePlaque GIG AgaroseTM

FMC Bi dHiwdestbsddingwiiendrpdsasn Gntgebx aBisvsitiieniceplume of the
ngiérélg%%%r{egge%?’aﬂ{héﬁ)ﬂle dlghso%%a aesgl siugst\f\ﬁé eéDP-@%allrt rbpi?a(nﬂic. (Applied
Biosystems), Bedford, MA,) was added to cover the surface of the gel and incubated
for five minutes at room temperature as recommended by the manufacturer. The gel
was drained of surplus substrate, placed on a clear plastic transparency film, sealed in
a plastic bag, and exposed to autoradiography film for 30 minutes. The film (film 1)
identified only native PrPc, and beads that bound 3F4 and secondary antibody and
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20 approxi mately 40C. The m xture was vortexed briefly
and spread over the entire surface of the base |ayer.

woanopises PrP contai ning material was pl aced PICT/8681004011402
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into the gel at its the corner and served as a
positive control for the next procedures. The gel was
al Jubspsigently s gsedy tatalige By robtairsdhiafiemitipasieeml proteins to a

g‘f‘hﬁgéélﬁmf gb?m{%' ndi ng beads was undertaken. 25 F.

0CcO em [ um nescent Detection of PrP-binding
be@ds Peotoeddfid ProteiaQ@rosir Arémr thenbrbielided BéwrisbeadBirocellulose
in the gel, a sufficient volune of the
R nescent al kal i ne phosphat ase substrate

o o2t THARMOIOAC oIk APBl Gt PR TURICTRL (RO through

MA) was added to cOver th ace of
" i qapillagyt sdioB @nfoomitrbealmlose muP&’i)Fathembmnes e@mmcabﬁ BMMﬁlter paper

or et P Pl BB REbipofy ovisk fifstor BEBpEbMidyCen be any

t rTRp a8 RCidel kmheﬁﬁ%&@ar'ﬂéedsaofﬁh@ 3ﬂe?1njfé% & i3 tank through the
exposed to autoradiography filmfor 30 m nutes. The

f i $einiy hio thy beddd e infiinebilioerd. yAmq“imglyPﬂﬁéMMﬂdame sk was pre-
t hat,, hou 3F4.and, seco nt i body.and WO

 oREloYEE s D bE B he e BOREER  Ta s g the paper
t Oinﬁhdrgdal fni thesoudet adnke dSiafhelar (EMN Yiﬁﬁﬁdﬁﬁmﬁﬂ%‘dﬁédﬁ%ﬂd@ (GuHCI)
a nitrocellul ose nenbrane. G Protocol for Protein

TreEatsved %Srféaﬁntfa&iéfeEﬁal@aa@dmééwss%mmtttpdbéﬂopm%%i denature the
ary ot ?%?ot%ng@ﬂo?}q@%mtb{é%?sg%&ﬁﬁé tﬁé Hjé? e r”ﬁ{e as gn{geg) q?eﬁﬁ side up,

ers capl ary ac
ni dor the eddt GVEd epaper, HMDBgImfdt)ﬂlahthre werpine Gfr h)fbbﬂab’Metween the paper
filter paper . (Schleicher and Schuel |, Keen

t i the grlandt é:}le%upf SREERHRNG (FUE 43 1Be sigRy of %am;% @ﬁ%rstandard
| ShifblGbst @I;ﬁolaﬁd@ﬁ(&héﬂéhﬁﬁ B i’e;nhé’sf c&@ﬁ PRYRA LB was wetted

froma tank t'hrough the I ch s ar¢
| nmibe [tiansfdr buderoad plgbsd 011 hqa 8rhepagier Awpipittaneas poléed over the
wet t ed Wltlh transf on and

S P 1 EHEA €t CBF o TWADEFEeS Rhareaanrh Y peper were
b i%ﬂ)otnatﬁg meAtbBf a4 rol16Mwi U pip et o Bty d aAChl®ldsden stack of

( was used as the transfer solution and was _
sultyirgpemtoveeds af sthe iab$@b%m @aﬁgfn‘d@mrlela@ﬂdeon berreahd weighted with

prg(bbg]l n%r sf%E) o (2066(5) giagor 8‘%11 t ! gr%ot ra gﬁ?{@[‘e%gsgggd g1lessulted in the

metkingfgr sntt éninbBillizAther & p&ﬁteﬁlsftﬁatai/dre Bobi ®sthbekywedhtd AR capture
paper. 15 and the gel. A piece of nenbrane cut to the
sﬂ%‘*én]éﬁan? he gel (ECL-standard nitrocellul ose HybondTM

(om0 WERRIE PSR IRy, ) v et i)
pi pet t eThwanemilahedntowarich the proveitd mretrimf@ieﬂmlasqﬂ:&:ea litf a plastic
buc%gtalerfer Wl}:%o l(fJ m? ‘f (WP )eanSt %a?— 'ee WVlrrJlg%ﬁk \f\glrlspended in T-TBS
(3F4 does not recognize the bovine PrPc present in bovine milk). The membrane was
incubated with gentle agitation for 16 hours at 4°C to prevent non-specific binding of
antibodies to the membrane. After blocking, the membrane was incubated with 10 ml
of a 1:4,000 fold dilution of primary antibody, 3F4 (Signet), in 5% milk in TBS with
gentle agitation for 1.5 hours at room temperature. The primary antibody solution was
discarded and the membrane rinsed twice with T-TBS, washed for 15 minutes in T-

TBS, then twice for five minutes in fresh T-TBS. All washes were performed with

gentle agitation. The membrane was then incubated for 1.5 hours at room temperature
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pl aced on the nenbrane and rolled with a pipette to
renove air bubbles. A stack of 20 dry paper towels or

wordenIEbsor bent paper were placed on top, andP@EUSIWEN1402
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with 300g. Transfer proceeded for 16 hours at room
transfer and

in th
| LB ROt pi T s 000,218 sticriof Boreameadish peroxidase
?gﬁgﬁ?)%e@ecﬁ béut ARISe S%H@iﬁggﬁbloﬁg m%% Jqﬁ{& gF%TBs. The

| um neScence) detection rane on
whieedndahieagitodgisnkitive veis tdimasitd rné dharmsmplaneetiniad @nd washed as
pl %stic container with 10 m of 5% (w v) dried,
f4t-T&e bovine mlk resuspended in T-TBS (3F4 does
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below. Several grams of DVR resin were synthesized.
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WE(ﬁaQ(nSDIEVSAg RVWERED,

(S( %INDOI\II% 8) Wite
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A\ ( SBQiteD NC

D7) PiMkdisihr ong

SS(na)KKDA
(SEQ ID NO:12)

‘White

Medium

R(na)DKEAA
(SEQ ID NO:13)

White

Medium

FQGTREA (SEQ ID NO:14)

White

Strong

TGINRYA
(SEQ ID NO:15)

White

Strong

KWATRYA
(SEQ ID NO:16)

White

Strong

NSTKFDA (SEQ ID NO:17)

Pink

Strong

EHATYRA
(SEQ ID NO:18)

White

Strong
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SVYQLDA (SEQ I D NGO 9) Wiite Medium (na) HEFYGA Wiite
Medi um (SEQ I D NO 10) HE(na) (na) LVA White Medi um

W@ SEQUB2NC 11) SS(na) KKDA Whi te Medium (SEQ POI/NS0BZ)I1402
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R(na) DKEAA Wi te Medium (SEQ I D NO 13) FQGTREA (SEQ
I D NO 14) White Strong . TGINRYA V\hlte Strong (SEQ |
NO 15) Hyarriberaps (2 nsg)r oh VR 65582 1D b)anfhémmeAﬁO-M (as a

L N e

mSarkayyBifer dife oy abfoobMempSiaGire. DTh pidherma df Rrﬁmhmﬁﬂ&e ffie beads
(as a control) ubat ed. w

hdﬁ%?g drgpied ?&P\A%?l;fﬂl% i wﬁva)ufﬁyh s &jl ﬁae begglge were then
N RS A ARREA LU BetediBF oRURSRAF Eué%ErtPﬁEﬁsz?éﬂn\gith GuHCl,

eads efetted with Fast- as previously
deasldrdletmetd:d ofiike fpeanis supppd. (The VR beatshweré whide indathe microscope

ose gel ed on the first. s ort .

RS B b o e i Heph B b Sasatfalc indicating
3 Llﬁﬂé’ bindink & BVR 8@ daning hRaddhikérg puikdeid th@ 8i gﬁhlcdrptﬁé P& support
foll owi ng on-bead detection and the sign on the

f iwast steongpimdicating thee die, Amielt teaini bigds Pifict |E,olbwmg dgnﬁﬁmratlon and
tra(f tsfe qﬁe s1igpgllofr01%e%g %‘S]g’(:% gilbc g{&g %gg?aﬁig ogncﬁee se%rrg}]n& 6‘.lelpport was

firs Was St rong,

I &%ofg. bﬂ‘l’i@| Sighil Peom el dnfinb Beadd enstalioatrony) indichtily that it blnds PrPc,
transfer, the signal fromthe DVR (SEQ |ID NO 3) bead
rﬁnﬂh@lageéléﬂdb@ép@é’rse vdisse desufngindraie dhagnBVR r(§ﬁQ H@ NO:3)

gﬁ%ﬂfp] h
P 5%:1& gfrmy a SPEQ baitr%trj r sc&lqtl'?]%ts &e}{égle(}sdu?& sll(lien QBP %?ands that
t rmtfefa\iﬁalaﬁﬁn ididfasent 3o foqmusedfepreteinsal | y bi nds PrPsc and

confirmthat the nmethod can identify |igands that
preferentially bind different isofornms of proteins. 15

Example 2
Detection of Binders from Trimer-Library Specific for PrPres from Sporadic CID

Brain after Proteinase K. treatment

In this example a trimer library was screened for PrPsc binders from brain
homogenate prepared from a patient with human sporadic CJD, and the beads were
treated with proteinase K (PK) before the immunodetection of PrPsc-specific binders.
The experiment was performed according to the procedures described in the previous
example with the following changes: 1) 10 mg of resin per column was incubated with
1 ml of 1.0 % brain homogenate diluted into CPD buffer (citrate, phosphate, dextrose
(Baxter Healthcare/Fenwal, Deerfield, IL) and containing 0.05 % Sarkosyl (Sigma-
Aldrich) and 0.2 mM of phenylmethanesulfonyl fluoride (PMSF, Sigma-Aldrich); 2)
following detection with ImmunoPure Fast Red™ substrate, the beads were incubated
with 1 ml of PK (100 pg/ml) at 37°C for one hour. The result of the PK treatment was
the digestion of PrPc before transfer, leaving only PrPres on the beads and the
subsequent membrane. This results in film 2 having only the signal generated by 3F4
recognizing PrPres. Alignment of film 2 with the gel containing the beads indicated

those beads that are specific for PrPsc. The sequences obtained from this screening
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Exanpl e 2 Detection of Binders from Triner-Library
Specific for PrPres from Sporadic CJD Brain after

worateirsase K treatnment 20 In this exanpl e a tPCTER2004/011402

10

library was screened for PrPsc binders from brain

honogenat e grg&gred froma patient with human sporadic
cIwere K (BEQLE? MWk ¢1WKr 6@ dDWNOHR 0Dy BIER (SE@ IR NO:21), and
( RK) e +tRe,k Mmunodet ecti on of PrPsc-specific
bf¢?e?§éalﬁﬁgsg%'erinent was performed according to

the procedures described in the previous exanple with

the fol AmMdup8 @MAEE Sind lhatdRal8TiRflar 88 1quivalent 8 YMdke described
was incubated with 25 1 m of 1.0 % brain honpgenate

dilieteie ¢an he vsedrD thapretice(asitestiag of thetmyegshiingentibay suitable methods

(T R TR TR

ofotixieitgd Ebiacsstidftionyd hértiuakd HeofpBMER by reference in their entirety.
Sigma- Al.drich); 2) follow ng detection wth _
| Fupsitione thgsmatEatrvmiatiingdsy and exemples eyrg silligirative only and not

ng%?ﬁ#ﬁgbéﬂ$#hé'n1 of PK (100 g/m) at 37C for one

result”of the PK treatnment was 30 the
di gest iTire firegiie desfription tis gnefided fbredsticribingnvarioks Rt diments
on the beads and the .subsequent nenprane. This .
r SEHRG IQ %eflil‘f‘?ﬁlén-h FHAY IBH‘%CWPQSS% Higns gach delgtiens gy be made
3 L . . . N
o A R S ue s PR, apbis g e Shpl B sprit of
artke yentidri.c for PrPsc. The sequences obtained from
this screening 25 i WO 2004/091523 PCT/ US2004/ 011402
were FPK (SEQ I D NO 19), HWK (SEQ I D NG 20), WEE (SEQ
ID NO 21), and LLR (SEQ ID NG 22). Although nethods
and materials simlar or equivalent to those described
5 herein can be used in the practice or testing of the
present invention, suitable methods and material are
descri bed above. Al publications, patent
applications, patents and other cited references
nmentioned herein are incorporated by reference in
their entirety. |In addition, the materials, nethods,
and exanples are illustrative only and not intended
to be limting. 10 The foregoing description is
provi ded for describing various enbodi nents relating
to the invention. Various nodifications, additions and
del etions may be made to these enbodi nents and/ or
structures w thout departing fromthe scope and spirit
of the invention. 26 WO 2004/ 091523 PCT/ US2004/ 011402
CLAI M5
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1. A nmethod of identifying a |ligand having binding

specificity for a protein isoformin a sanple,
w@oimpndseng: a. contacting one or nore |i gandsP@i/UR2004e11402

sanpl e containing at |east two protein isofornms under

conditions allow ng formatign of one or nore

conpl exes between the one o LgMs | i gands and one or

nore protein isoforms. b. contacting the one or nore

oDl AL g, PR PR 45Ky o v

Sijgfedm AWsadgll€ Chinpeising: pr esence or absence of the
first detectable signal; c. transferring the one or

mor e prot ei KON PRS FrBeReAgeRdssyitl theygpiple gpniaming at least two
second DOE L act. h f | sPTRENS

W th apg(%{glgl nE ° %@gcﬁgg%re%%@g%ﬂrs gll}zr)]‘ggl:és g%%ﬁcﬁ% t Pons romore
al | owi rgmpkmes bétiveen thit oae semoredlighatieandaduiesorangra groteindsoforms.
detecting a pr esencgl or absence of .the secon

det ect ol e SPHRSINE He s FamPIFgCARRICHSs LN &) b fletpgjable marker

the seqRAgd SndfiRhs NORG finbhBoPbLS ERE AeREtabRRSEAC Bndletecting
the first signal and the presence or absence of the

second agirggeate o1 abeericefof 8w firbtaletastablyrsignalie | i gands

havi ng bi ndin ecificity for the .one or re

protei " | soft]@ﬁ#% mgyt e?ﬂs%ﬁ&%%amg?m &:‘f"é?%lslf,‘f'g Wifiist fupport to @
the onge@ndwBpgorBrotein isoforin is an isoform of a

prion protein.” 3. The nmethod of Claim1l, wherein the

first ahd seovhetingtheransiaroduisporss gatheatsecend defp@phle marker
i sof onns .of a in. The t f J .

wher ei iy fl He CP?%{;}% %ng\lglrﬁ;{ﬁoﬁlerﬁelr%leog‘ 8??%%?%;1809&13&5% 131gna1 and
i ndi r ecletagtinna bhegerselor dbseupperthe séond etesrablb eignel
Caim1, wherein the ligand is bound to. a 1sol [ ';c%mlase
that i€ i mPoBIPRTiRg thedirst pgnal b the seqopp sianal, 3vpetgg the presence or

2004/ 094,093, %ﬁﬂyﬁgg%f'%ngg énAi? ﬁlea%rg;_éﬂge BRLDACObr HeAldtbnd signal

1, wherein the one or I gands are |nnDbiI|zedéon
t he fi ridéntiepphs bnpoi arort digendsalidverg bimdingctrendicithdor the one or
| igands with the sfargl e containing the at |east two

pr ot ei MYSHFYFRESOOMSThe et hod of Caim 1, wherein

the one or nore protein isoforns are nodified to form

a different protein isoformbefore, during or after ,

t r2ansf éfhetroethbd of €bdrord wherspothe onaatimptrepraicis spomm is an isoform
p&&t ein isoformis contacted with the second

d

SAOBPLOHRY ker .

3. The method of Claim 1, wherein the first and second detectable markers detect

different isoforms of a same protein.

4. The method of Claim 1, wherein the ligand is immobilized directly or

indirectly on the solid support.

5. The method of Claim 1, wherein the ligand is bound to a solid phase that is

immobilized on the solid support.
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8. The method of Caim7, wherein the one or nore
protein isoforns are nodified by digestion or
walemabersat i on. 9. The nmethod of Caim 1, whereP@I/UR®04/011402
ligand identified as having binding specificity for
the one or nore protein isoforns is a peptide having
arp. am nheanettiod o€ Gllmnmch whereip ttexloda ammbteeligandsipre immobilized on

caopsi.sting of SEQ I D :1-22. 10.. Th t hod of . Cl ai m.

7 105 B abofmidr it S o P e e MR T, i el oniathing te
S R Wdaki t¥iotptoteRI iséBEn@ne or nore protein isoforms is a
peptide having an am no acid sequence SEQ ID NO 3 or

anal ogs thereof. 28

7. The method of Claim 1, wherein the one or more protein isoforms are
modified to form a different protein isoform before, during or after transfer to the
second support, and the different protein isoform is contacted with the second

detectable marker.

8. The method of Claim 7, wherein the one or more protein isoforms are

modified by digestion or denaturation.

9. The method of Claim 1, wherein the ligand identified as having binding
specificity for the one or more protein isoforms is a peptide having an amino acid

sequence selected from the group consisting of SEQ ID NOS:1-22.
10.  The method of Claim 1, wherein the ligand identified as having binding

specificity for the one or more protein isoforms is a peptide having an amino acid

sequence SEQ ID NO:3 or analogs thereof.
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