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WD 2004/ 050851 PCT/ US2003/038343 5 10 PRI ON PROTEI N
LI GANDS AND METHODS OF USE CROSS- REFERENCE TO RELATED
WARRLIEET1 ONS Thi s application clains benefit BET/USEN3/038343
Provi sional Patent Application Serial No. 60/430, 423
filed Decenber 3, 2002. 15 FIELD OF THE | NVENTI ON Thi s

invention relates to the field of protein-I|igand
interactions and nore particularly relates to the
identification of |ligands that bind to prion proteins
and nmethods of using the |ligands to detect or renove
prions from biol ogi cal sanples. 20 BACKGROUND OF THE

I NVENTI ON Native or cellular prion protein "PrPc" is
wi dely distributed throughout the manmalia and has a
particularly well-conserved am no acid sequence and
protein structure. Infectious prions are thought to
be conposed of a nodified formof the normal cellular
(PrPc) prion 25 protein and are called "PrPsc". Prions
have sone properties in common with other infectious
pat hogens, but do not appear to contain nucleic acid.
Instead, it is proposed that a post- translationa

conf or mat PRGN RIQTEEN LEGANDS ABD METHEDS @VEREI on of
non-infectious PrPc into infectious PrPsc during
which a-helices are transforned into f3-sheets. PrPc

CRQYREFFERENCETQ REIATERSABRBIGATIONS | e 0- sheet

tryucture: | trast . P s rich.in n-sheet.. The.

corh B pBkatifh Gt Bpis SRRE PrPuisErl Biell Apfiation Sgrial
No. 60a30@28|MedeRtefber3,20801 ssi bl e spongi f orm

encep’hal opat hi es (TSEs) during which PrPsc accunul ates

in the central nervous system (CNS) and is

[ r opat hol ogi ¢ changes and
FIE@%W&@%{@%C“ on. PrPsc, often referred to as
t hehisSveéion relok 1o eHe fidlg of gtd@élnnfﬁﬁﬁ& irlerattfors QARG mAlRE Prticularly
necessary and 1 WD 2004/ 050851 PCT/ US2003/ 038343

relatpptosthe| igendiffoption ehligausls thatebind 4o orps Projpingmgd methods of using the
L R Y ATt

TSEs include scrapie, which affects sheep and goats;
BN BRI cpaLhy (88, vhich af fects

P RLE AR LA AN Rt
and basea pantiduleflk welllacdmsersied a3 abid samescenay poeiesttucture. Infectious
priortlshaergstﬁcl)l}/g%? &% composed of a modified form of the normal cellular (PrP¢) prion
protein and are called “PrPsc”. Prions have some properties in common with other infectious
pathogens, but do not appear to contain nucleic acid. Instead, it is proposed that a post-
translational conformational change is involved in the conversion of non-infectious PrPc into
infectious PrPsc during which a-helices are transformed into B-sheets. PrPc contains three a-
helices and has little $-sheet structure; in contrast, PrPsc is rich in B-sheet. The conversion of
PrPc to PrPsc is believed to lead to the development of transmissible spongiform
encephalopathies (TSEs) during which PrPsc accumulates in the central nervous system
(CNS) and is accompanied by neuropathologic changes and neurological dysfunction. PrPsc,

often referred to as the “scrapie” form of the prion protein, is considered necessary and
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kuru, Creutzfeldt-Jakob di sease (CJD),
Cer st mann- StraUi ssl er- Schei nker Syndrone (GSS), fatal
w0 p@asisal and vari ant Creut zf el dt - Jakob di seaseCT/uS2Dy/038343

vCID recently energed in humans as a result of the
BSE epidemic in Britain and is nost probably caused by
the 10 consunption of food products derived from
cattle infected with BSE or "mad cow di sease". An

possibik newdicieathbfr dhe premngisdion t ied Upathogpmssied of otltbse  transmissible

tentiallae/i contam nated with nervous tissue from

neurpdeaeherative Qiseaseh gt aniogls &S d 1980s to early
198 iﬁ@@ﬁaﬁgﬁes bhaSHsnaskas isepRewWhth Af@ctd BRepraald! goats; bovine

contracted disease may be nore than 20 years in
spongifpmn sncephalopathy éBSR) ivduele affedts oattle trangmassible sdelrencephalopathy,

o8y DG S Bk PERPSP e e

tailed ldeedblachaxitededeer @88 @k, TAVRINDAS ITSH RedstE thaly prédatfdRmselves as,
France, Hong Kong, Ireland, Italy, and the US. The
kurug Cgptiekit-Jalohn dispase ACIR) n SorstreantSuaiisslseyehainiter owindrrme (GSS),

1 dwide, i ndi ; [ g Fr8S 0 .
R R e
humanisese aabsdtr vhthcooBSE spidéhie iithﬁ'taﬁri @.rid as nﬁSEﬁrdSbahilt}Sbaused by the

Eur qpean .countries, Jap and | srael. Consequently, . .
consyRgHaR Pf faod pradydis teri el rom gatle otpeteq ﬁ’Y@bBﬁgL@Qﬁﬁdcﬁ?W disease™.

n S teri ; L _ .

s BASURRTAEHEE  YERNELN A UR!SELALE 0 A Stlppt it
nervolisatissos ifono BSESEf ctwascalities daringnthe reidot80s te kady $990s. Because the
. linical ~signs of, the disease and.could pe confirned
ineuiiop rfion St oy oRFeste B e ot e RO GF e i pumans, the
true trckfdBe of VCIR RS R beédnfe Sipadnk forFany Peard)eTH Adte, B¥era30 people

measur abl e host "i mmune response to the 25 agent. Thus,
are lnovanto bygi eontragted pheodisesse, primanly inothe dHKi bemi¢ver, cases have been

ol ogj. C e n u t identify i.nfec
ool P Ehch TS et R b LI HEE B, e oor of
cont@hidbeidnbiving Heedbpidactt aom i thp UK edotliwidabindidatest © poEsilsle global
a disease diagnosis. In addition to_ ingestion of

presqnee of xF prberce dhe pradabilife obi 4P n Cassistrat pitrbesgsobsprvations is
the d%o&gtelo% ?EB§Etiﬁ ﬂ(b%?t&l%@%ﬂ %B%Q ﬁﬁgx{] A%cg‘ﬂga{eheboﬁ&iﬂﬁée}hty?{he ability

r
transm ssion o ano unans.
to détedtedrndhmacbvef infactiossnpeen Iprdteinyfram & @dfety nofrmaerialshiyicluding food
bl oodtlr%nsf sion is currently unknown, but based on
prodycts 15 9ty OBQ%E?PW@HF%I ani mal nodel s i ncl udi ng

t 1 ARSaricaRy Othe i ROSIE AT STRRRES BREA 8h e boduBch&doLEIRi¢a signs of
with BSE and sheep naturally 2 WO 2004/050851

the dgasUsRDOB/0 I8 30Blirmed enlydy pastimastermpistwlogipg) exnrmirtation of brain
. be a.very li.kel ibility. Unlike other human TSEs
tissugy oS elPicleretid B FIRER S e i, o Bt iraln S st e Koyse to the
agenRalThed) i, artibBaRD Yrd protigcd did AdEonveARiAPkérblogidfest B8 be used to
i nfectious agent being in blood and its transm ssion

identifyripfegiedisnbnals. Reeandlyuidentification of abaarms} prien prodgin igythe brain has
i ERRERL ARl Skl hphIoT o5 on, P AT v,
penph®ligorpasgedtionBSEnfeortd| preduces ofbovine origin, blood transfusion and
organ transplantation represent another potential mode of transmission of vCJD among
humans. The likelihood of transmissibility of vCJD in humans by blood transfusion is
currently unknown, but based on data from experimental animal models including
transmission from sheep experimentally infected orally with BSE and sheep naturally
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preclinical diagnostic test for vCID. Moreover, the
virul ence of vCID appears to be enhanced follow ng
w@p@eisssadapt ati on in primates and mce, suggRSIL/USIP03/038343

that human to human transni ssion may be nore

efficient than cow to human. Thus, there is an urgent

need for nethods to prevent the transm ssion of vCID

by bl ood transfusion. Such neasures may. 10 include

infectedr With isdepiel, fappars onbefa very dikeld pdssilility. abidlikéethrer human TSEs,

deferral ,. renoyval .and. inactivation SE agents in .
PP, BhSShre i (R P SRo GHTR B SG0R RaLee FRRY freasing the
probablityRbf @he HYEBIbUSC w&tﬂgom YlogkPRhdl G @AsmistiBiBErough blood

and bovi ne derived Dbl ood-derived products, and organ

transfustoms pOther Sactorsfadevating tcehgern Rbegicthe giskeofulranshlission by transfusion

. Lesi stant t hem ca nd physi cal . net hods f

inchofi Heti bbbt o e R D ORR {ehasdlto BE,ppd lack ofa

precliica® disghygic td 6} vOID. oY vdr, the vaicé BEvCIB pphdafs to be enhanced
interaction with Iigands appears nore prom Sing.

A
followyingpspecdss pdapi@ipn Hapsingtese 889  misee sugghsiing ftheid hpmgn to human
A t i r L. i nat.orj al pt.i de .
wansfifont el o 3o 8| B AL gl ER Bk, TAE I iy g ned for
methbde to piewpatpthe deans s iin SRUCHN S bloBiHEINIIoh SEShdhDmeasures may
. NG 2 O)dzg f,fun,d in.all known manmalian prion protejns . |
incluge, garky 1dsgfifieatiog ot ipigetae) donprs and hediolelpiarl, removaband inggiyation of
TSE 'dgeﬁgﬁlﬁgfaﬂ hinfed Wi ﬁndnﬂéﬁw ?k@ddcﬁcirﬂgﬁegqoﬁ animal or human
variety of polyners, tor exanple, amno
conswoptyoredvhapnlightadies, hnnan Tod dBVinSelerived bloed alesmerk pradastsnand organ

ener al | S . Pat ent . 5,808,011 to Ga | et
transEiants: YRR dy kAR FRShyP ShemSALAebSHEal methods
of in&¥HHRE anda 88EctRRIndth D6 Oin8Q@ivation istlluside., Congo red

10
prolongs the incubation period in scrapie-infected o
halfreareremoval thvoughl tbg pp&9fiG dBerBOB N Wb igpndsiafipeaks mare promising.

deqgx oxor yhi ci Tagliavi ni., .E. . .et. al . . . .
A mff e GRSt TRoh enPiec Byn R Besriom prpisiy o Pombinatoria
peptifé librrids Seasknistreitéd foR ligands! BatShin®es ERCetapeptide repeat sequence

276:1119-1122 (1997%}, amphotericin B, porphyrins and
(PHGHENAP QRN ARsNO20) found in all kpown mampgaliss, prign g¥eteins and a

seﬁegggﬁ%ggé&%g%@g?oig u'j sf:&é%g{ilgﬁdgiﬁ bgy (s 2?/ 12‘?5(5; ln.é’ﬂler materials include
a varigitp ohpolysietsy for eddmple] Bnindliihdyrhdiia@ylate paptToadeBioSeption exchange
resing Boassa B 2ot §) br RAPHAN0 ot SOs Ol a0 8sS o1 ) digaags; that Ineract with
amyl&%vﬁfaaﬁ@?opfexd(}ﬁﬁlen CBhES HA gﬁ@%@é’d}%i Py, %nt%aai%geﬁolongs the

I'n Synthetic sheet breakeér- peptides, Lance
incut@isn pedod 917 s¢rapivainfected dpansters.ah dirdbge 69156645681 (pH2H)R dd-iodo, 4-

| yanj .ons hey, B. ., Bi ndi of..t he . .
oAt GRRBIIRERAIOEH of o et oF BRBsSpins Heginst experimental
prionS\digeRak e th @%faﬁs anhses! YSancanszéomen1 Bed, (1997, ehfEdtericin B,

68; 2135- 3 2004/ 050851 PCT/ US2003/ 038343
porplprips ( audsphthaleesanivesli d¥iolacaScsaket RI.J.Porphyril .and Phthalocyanine

s I ARRE 500l 27005158230 PP BLB8E o prochemir
37, BEINONGLEHB)Y, peptideerthat iMekact @ithaPrP; toBfoméli ddinpdéxes (see U.S. Patent
di sease-associ ated prion_ protein to_ plasm nogen.,

5,750k lutePasipen poakggd Soppdo) ¢ aloReversionyof préen Pigiave caaformational
chan ege%r .Iﬁ,}g]!ﬁﬂéﬁccé‘-@ﬁe%?tb‘?éahcélegeﬁ{deg,ow;?ce},°3§%‘?1 Pl & (0B Heparin and

other polysulphated polyanions (Caughey, B., er al., Binding of the Protease-sensitive form

of prion protein PrP to Sulphated Glycosaminoglycan and Congo Red, J. Virology 68:2135-
3
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5 froma wde variety of nedia, although sone may be

useful in specific circunstances (see U S. Patent No.
wWG2@085B8311 to Gawyl et al.). To date, human TEE/US2003/038343

di seases are 100% fatal. Unfortunately, even though a

nunber of conpounds includi ng anphotericins,

sul phat ed pol yani ons, Congo Red dye and anthracycline

anti biotics have been reported as prespective
2141(&%9@heuntibocti@er(ﬁ(<ascsak,l Ry eerl @l dehomsboditgobsisnlof prion disease,

ent| I n.pro ation, and.none
IR G 250 2R 85 By Pt DB P RBGIOGRY (Fischer,
M.BPE£aIE Bifding Of BisbABSsédcRi Bftidn Yo eiP R Hlashinoddi! %vat&;@%% :479-483
remai ns an urgent need for new therapeutic agents.

(20093)s densreptlsnmp bigandsas ben, fully Cha.naqbtaqu cgdbmtd @ h@rabiaaﬁomsnd to prion

i opal | tereda or s
ﬁo Eoug?cw %a{l&ygg{%e@%uagﬁpu@é S?}P%géaé’s eiﬁse rﬁpS? é:frcmnstances (see
U.S.Qtdiant Nol 5,808 9easeGawiRyal)f whi ch are neur ol ogi cal
di seases. The rel ationship between the onset of the

di J@a%aée élﬁalapﬂésﬁ digeases pisnl 00 fataln Infertamately pevemeghough a number

r
o GIKPRTEL Rl AUSLER IS ORI oo, et e
anthmégiclineoantﬂﬁouwm bavel beénu ﬁ@ortéd% anp‘ﬂoﬂbd&tlv@ﬁbérap@tﬂcnagents all have

anyl oi d pl aques of ei mer's di sease and cerebral
dema% ch"E)ﬁ B%Itnwn(*ézassz)lmpe%e BYFRIBIORRERLIgBpHY} Rapeihgve been shown
to h%vg‘gérh rl?lé? glﬁeype?gdr?g éigﬂrleﬁexg%ﬁgﬁngﬁ) tHlean'g g}fecfted host. Thus, there

remzdmmnlmgantamdd R}rakWhehapaHs@geMSLper oxi de di snutase in
erosi s; ..and ntlntln'

t h' | at |
B el Bl ssenily ot ParimalE SR proviiah b ¢enformationally

alterBdl Gln@i 1ﬁ§olﬁ1§lé NoR@S 88 IMAZLE MR SE LatatiPe Préded &h 'an garlety of other
fibrils wwth the common characteristic of a (3-ple

dlse@ﬁﬁ@éﬂmwmfﬂﬂnnlmﬂemumlmw&lehs@es@s:r dhe relatianship ‘@ywc@rﬂle onset of the

i A s S5, B B o L G0 AR A5 vt s rons

unddstadd) [Exa@PLR oTesuth igwpliesd prdveibs apadditdbs 9 pailbn ShelfdeRS B-amyloid
human and ani pal npdel s _indicate that cells
Pept}ﬁf;dsa oif plaguss of 4lehepearis dswpeand serebpbemyleid pngiopathy (CAA);
. | 4 R
BT GcbUE U 05 FAR SR F IRty s s
frontal m:qn;mr{ilodermmaranﬂd)ltlkfe diseasg Sepasside ididn@dase in amyotrophic lateral

neu enerativ rocesses are |argely unknown. 30
Sder%‘?’rﬁf@& ’t“fg'l“'ﬁg’%mrseﬁti‘?‘l‘sﬁ separate or that can
di @ﬂeﬁQﬁéé%g%vﬁ%uﬁl%rgfelﬂpfoﬁnddgf a8 com rT_F?osed of non-branchmg

conformational "forns of a protein, for exa
fibrilsnwitlerile comaran d@é@té@tlsm@ afnal Grdeated] shdeg copfommeum ofIn the central
nervconvertgl on a dﬁﬁ Fd stru tures %rg \gl | blood 1
Qe T Cal T PHy SMAct® vé?rF%? HE GFregt sand, niggningeal blood vessels

(cereb®AsQBAGRDoEI) AhiB20 BiW B&AchynRSERGuad) e Q\Ieflﬁéﬂﬁ‘tholo%cal studies in

Current net hodol ogies for separating or distinguis
humpye e apinal gresielpsindicate] thélfecelldlpﬂf@@m@htq anyleishilenosifs are disturbed in

. de gels in the presence of a chaotrope
thelrrsh%k%lgl%}{&%):ﬂea i.e., transverse urea gradient (TUG

gefThe pebcisb enevhbmist Bewhich indiitic plaqi¥sQlr Esithetra@dtth@fdlationship of

plaque formation to the disease-associated neurodegenerative processes are largely unknown.

Methodologies that can readily separate or that can distinguish between two or more different

conformational forms of a protein, for example, PrPc and PrPsc, are needed to understand the

process of conversion and to find structures that will specifically interact with the disease
4
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for exanple, proteinase K (PK) and the detection of
the PK resistant digest product of PrPsc 5 referred to
w@2maPswsst differential tenperature stability;PCEUSI0Y/€38343

solubility in non-ionic detergents; and the ability

for fibrillar structures to bind certain chem cals,

for exanple, Congo red and isoflavin S. However,

there remains an unnet need to identify high affinity
associetad doms tChatent metlmypeligidsdof egpatadtmgomndistingaishorgabdtyeen isoforms

] [tered protein.and especially forns, associated wth
inclugps diffrefiig) ot JB pOD AT @ FaB s Pressics & ptigpe such as

ureaPOS Shrlsferdé ARRAOSEAIEnI@TUGY Sels; SBABAHAI AR @Aty to protease treatment,
purification of the different fornms of protéein, for

Jfor exempleaprotsfinase ke K )ousl theé detgstianf of the Pl weistaat fligost product of PrPsc

therapeytic a ts..biological products, .vacci and ..
referfodl A PrLces: STiar Rpdahne TR BecYSES iR Rgon-ionic
deterkéntk] SRNG% hbifity BornHblilRarPsthRfury &F BindScetath th&hicals, for example,

appl i cations are provided. The |igands are peptides. )
Congcheed dpidrispflgvithSs dlaswavensithgre aprgainp a8 iunmet ngeds to igenty high affinity

lLyte l.i r e i.ndi .

e 55 Pk A8 P BRAII L0 By o
assoglfitc@Wwifll Bis€iss. Sulth Pedgentsni@dd ibeuseful ifemdgvelip@ignpossible diagnostic

. (PrPsc¢c), and recaqnbi nant prion protein gPrPr). Prions. .
kits, rsepptiqpaandopryifigatien @ the difiereat Aormeufapreteih foh emevat of infectious
r Y, | S : c [

R A S
and for thesapy. or a nmenbrane are al so provided. The |igands

are useful for detecting or renoving a prion protein

froma sanple, such as a biological fluid or an
SUMMMIR PO RIINGEMeN The |igands are used to detect

or renove all prion protein fromthe sanple or can be

s eLigandsy thay binkddie gnicnoprdteinscandotheir epplieitians aregprevided.nThe ligands

T g YN P ——

capaBlel G biRddE &b NoreNort iBreS fotidk Off oM Fdteie Mcpudid tél@il&dprion protein
with human TSEs and anipmals afflicted with scrapie, .
(PrPegmiggipusnpion greteinyPelscyeand; rgcombipaniduioss protein(RrRy. dfrions from
. ret ' t PL.L QN- ' "
vy 018 5 8 s P B 3505 3, Composions
contiihimgithe pribn protein\bidiing  ginds onr supPoitrseet a1g@resin or a membrane are
pat hol ogi es such as CID, vCQID, GSS, fatal insomi a,
also BEV? _Fle_, BSE and CWD. Such |igands may act by
in : r 3 1
| iy BR PSR o b pehHag ¥ prl R fipm & pample, such
as a biobogicad) fldwlwr anhenvitemabtphweniplo fThe lighhdsrar@nfRsido dstedidr remove all

. 2004/.050851 PCT/ US2003/, 038343 ot her aspect of the .
prior, PSR TG P GO BT L REEREROF Y FLSRE 19 R HY CaaumeTonsipele form
of ptibA3RERin RAI tdafi Uthdleldte | bed B toS AREEhiSh fREwddACinfectious and non-
_ conformationally altered forns of proteins, sonme of )
infeafiiire hriem prateindh Wagisample iiony patishntspafdistedowith hyman dSEsrind animals

affli 8P $ith R 8R YR  edwyp! S al so

Also provided is a method of treating or retarding the development of a prion-

associated pathology in a subject. For example, the ligands of the invention may be useful in
treating pathologies such as CID, vCJD, GSS, fatal insomnia, scrapie, BSE and CWD. Such
ligands may act by inhibiting polymerization of PrPsc or through inhibiting the interaction of
PrPsc and PrPc thereby slowing down the development of further PrPsc.
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appropriate for the discovery, evaluation or screening

of large nunbers of potential drug 5 candi dates that
whrevd/oslissect |y to PrPsc. Ot her features and adr@nusype3038343

of the invention will be apparent fromthe follow ng

detail ed description and preferred enbodi nents. BRI EF

DESCRI PTI ON OF THE FI GURES 10 FI GURE 1

Chemi | um nescent signals from beads froma

c oAmiothet em’eaﬂ of the rim;e;atioﬂo prdiidey ahabthBd famidediaPim@scdftionad ligands,

.br.ai.n ho nat and. Pr Psc re detected . through
pardia? NRIROSPENE: o B Slamiianalf e, foasaf HAGIS some of
whichl k@l ink}SlvE@Qﬁpthét&%aoﬁﬁehﬂl gRledases £ TRE dﬁgahb%atm@ﬂaea&é is also

specific for 3F4. Light produced by a chem |um nescen%y
apprepiiage rfor the digenyeryl, cvhlyatien loalstrseniph afplargeawenbeas of potential drug

ora raphy film The |ocations of 15
candgc?a'iesctfxegcq)l %1Fec%1¥ éo ?fl%?n pny ) ;

st gha beads from a conbi natori al

i b)tl@dr)fe@cﬁtés Rydhayadaget e the aaRAGPOWill R apPRRHS YR e following

subsequent|ly sequenced. These beads did not produce a
detaidedydpseripfangindipee Pﬁ%@ﬂb‘? imgplg- denat urati on, but

emtted a strong signal follow ng transfer and

denaturation of bound proteins and |abeling wth
BMEEDEKIM@WI@E&DETHE@I@IRMW FI GURE 2 Bi ndi ng of

EgRE m cts of norrml human brajn to affinity
IGURER | ingeeRtopigarls fepmi bradd inye riaicemingtorial library
blndﬁigglg%ﬁ A (lgigg?&r £6mHn $OH Elti’e[tﬁt Pebd de&delbri’g@cv Ee’ﬁtg)tected through

or C|tratep at e dextros
bindingf HEras spekinfic snonenlphhl ehtitddy S’ifgh) adndomlkalihe phdsihatase conJugated

e e BB g T B AT e
speci{fid¥or digdiRe %hogﬂla{as@fwﬁ cﬂe%c%ar&?huﬁ‘) WIRSLrAIR Alm. 5The locations of

honogenate. = Lane 3-8, PrPc el uted f rom beads.
signgs gesrated Biorubeags @fon‘nm Pombmafqr@hilbm arctrgingffered] Dhe hgands on the

bead]s qgre?g %l?t()j h&eﬁﬁ S rl?en?% aT@@sg tbgfl%?’ %1'd lpﬁoac{ucg R &}%mi for to transfer

and ammnatuﬁ{ Hak leﬂmteall dsBeng higoa HE3WM RhisEM Hd &@Bfudion of bound
with a hom) enat e cont al ni ngEhuPr Psc froma patient

protw& pd lglbeémaawél ypme tRRjupes 454 @atikodiashed f ol | owi ng
SMQFE@@)%E‘@ t]@mﬁfﬁ olf %ﬁ?ﬁfcrfﬂgrﬁ e&&@&§ %@aﬁ‘hﬁrﬂ% bltafnef%t gﬁimty resins

to reve € presence o res of renal
in a golummafoedat. TReayn hamegéiﬁtebmid behds weel bf@hredca‘mtlaﬂqnili’n@ted in either

o B ST B Wl Lt e o o
the Wgﬁeﬁ' BIksR9a ‘fﬁnc'ﬁHﬁ) P @R r(ﬁCPrPQ bﬁr{lﬁng ﬁ%ﬂgﬁ géuﬁ Lane 1 contains

dermonstrated by presence o P specl
molefcu]ar owighy rm:rb@ @@W@a Lhnea%‘rﬂh(pl&laﬁ Mal% mrv@ Rod4 bEMS8Bdmogenate.

3 552 antibody, 3F4. Peptide sequences
Lane #?8 gug?‘fe)% e top of the gel. Sanples digested

W FIGURE 3a!B$nd1ﬁ|§8f hiPrBst 86m(ckiracty BECIO §ﬁi%Qteéﬁuﬁmaﬂ brain to affinity
FI. GURE 4 Bi ndi ng‘13 of huPrPsc from extracts of CID

resing A acdeich fermetn The Aignretis aaWesternt ot that shows the amount of prion eluted

from beads following contact with a homogenate containing huPrPsc from a patient with

sporadic CJD. The beads were washed following contact with the homogenate that were

either treated with PK to reveal the presence of PrPres or remained untreated. They were

boiled in buffer containing SDS to release bound protein, and the samples were resolved by

SDS-PAGE followed by Western blotting. The binding of huPrPsc and PrPc to the resins is

demonstrated by presence of PrP spéciﬁc bands following probing with a monoclonal
6
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resins in a colum format. Peptide sequences are

indicated at the top of the gel. Sanples 5 previously
waele@essmssl with PK are identified as + and undi PEFUSZHOZE38343

-. Controls included 201 of 1 % brain honogenate. PrPc

and PrPsc were specifically detected using nonocl onal

anti body 3F4 and visualized by detection of a

chem | um nescent signal. FIGJRE 5 Di agram of the "bead
antibﬂdm 3F4.r Bqﬁfderse@mnceqmre Baticktedatetha topyiheigal. aSapples digested with

fol n t|on Wi starting materials. Bound
PK a1 6468% ‘?%S ‘{lﬁ geeird gs wom the beads and 10 captured
ONFIGEREENBiANAS bF Bulr®Bt Fba skulab@RFIED 19fec’fé'dflﬁﬁ{an3f§am to affinity

i ndi cated. FI E 6 Renoval of PrPres frominfected
resinRpmescAymy fpireats Beptifle)peqpuencesiang indigated @ thedorcef the gel. Samples

e eS|ke wi.fh _brain nat.e
o RS CRLEh PROFE N B o, TR b 20w
of IS%CBﬁiiS homoféiiaty) g IPrR® hhdﬂl’iPﬂf WeRS bptifidallyd déictedUSsing monoclonal
finity |igands. Resin-bound proteins were analyzed

anthY §& aid Mistaliged by alstestional a chemilusginespsnisignabr n i s

h T. Li s . th .

2ok o ETANER FESEETLON) B s
follod\eﬂ;g mcbhaildnemﬂl startihg enat¢rigda NBouRl profpiisatansierPé Blondhs beads and

des fhat _bind with cificity and
capt%rﬁ?‘ PH ?@%ﬂ? &k capi %@@fwf%pf fex asringicdted.t he

[ f

A 0 g

Bloqal GtHi Goncentratea (RBLCs) ugreaspiked iithabrair haﬁidg’ahate from hamsters
deri v%d bi ol ogi cal fluid or an environnental sanple,

infecied @i SERADIfoRNbARSSESin SHEGE§HEBI h@uahopodur@a% Phagesss with various

oy 338 RSP s 43060 by F UGN, 18 cnaig
patteed B} shodOn Tob%e 1f.atal i nsomi a, scrapie, 25 BSE and
CWD and ot her TSEs using whol e bl ood, bl ood

conponent s, cells, serum plasna, plasma derivatives,

DET9§ ﬁﬁiﬁ]w urine, tears tonsils, appendix

|gands may al so be useful for the
r ehrgwmdls th‘at brndou@ fricat proteids and ﬂleﬁ'adppheatlo‘isml(ﬁi’e asscibed hereln The

) | ood sa | ood conponents, .cell serum pl as
ligarh 38 ErOBR PAPIQFE O PR PERIsE pratind Pibispou AL and SRRGY to prion
protéu?snf»féf@mb@p@l%n % Qslnﬁé&uar%%ﬂt'o% GHss used to

detect or “reno prlon protein from 30 the sanple

or Tealighels et eﬁulvml wypethbdssfon detectieg eobn eroteiarn\acsample, such as a

hm%(glgde{ﬁlgglgxﬁergqtvga& rlég%c% ﬁ%g}naﬂ} ?#]vg@%g@ ner %f Oarsewetileas methods for
dia MEebh A6 AeNcO el '%xbrﬁ let AR BEARL &f the \{\Q/entlon may be
200 / 050851 / US2003/ 038343 he nmet hods descri bed

usefidy tisating dipgheding pathelogies spdi gnEdB, vgm; G88; fatal insomnia, scrapie,

B R B o bR e p et IO Bl GOREE el rsergn, plasn,
plasri?)eia ??F\Zaglf}gir ;ésrebﬂﬁﬁinhf fhif Gurdiss] itdakr dRAkild, 'aﬁﬁé’iﬂﬁa and others. The ligands
may also be useful for the removal of prion protein from a sample, such as a blood sample,
blood components, cells, serum, plasma, plasma derivatives, cerebrospinal fluid, urine, tears
tonsils, appendix and others. The ligands are used to detect or remove all prion protein from
the sample or can be selectively chosen to detect or remove a single form of prion protein and

can therefore be used to distinguish between infectious and non-infectious prion protein in

the sample.
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| i gands specific for the conformationally altered
fornms of proteins, sone of which are 5 involved in
wao be4dsosel opment of di seases. Al so provided i SPEI/US2003/038343
nmet hodol ogy that is appropriate for the discovery,
eval uation or screening of |arge nunbers of potentia
drug candi dates. Definitions The terns "a," "an" and
"the" as used herein are defined to nean "one or nore"
anthe hfthods|dese@ibiellempy bealsedi lﬁd)lemednhfg palyirexs, systhetic compounds

i,na priate. Thet ers to the nonocl onal
and 1&%{%‘1’%&3@/& glis ¢qmaPQUg: ﬁfﬁ aa@tlpa%l STDBHONS. hut not

najighenvidRs Rireill r§smetﬂ_&? f&nﬁdelﬂﬁgbing‘ 33dRaLl flgaﬁid%)/gartlculaﬂy
for denat ured forns of hanster human Pr Pc

ligands dspBeific for ths cosfeamptionsilly, altenesl tfesmss of Ipratobsdeome ad which are
m@ﬁtl 0 r][ gl 00d conpositions are 15 used
invo Vﬁ gg%p@n hES55Smeant to i ncl ude whol e bl ood,
r eflsel pedideslid a%ﬁ&iﬂé@i at isPAppEoPHates RIrUule dicav&y Sdvaluation or
rich and platel et poor fractions, platelet
screeningcafilange nambenstaf peteptiglskiug eandidatesbl ood pl asm
Deﬁ}grem pitates, blood plasma fractionation precipitates
LHam supernatants, immunogl obulin preparations
| NTheltbirig “h,0Aan’t aifkd “thgCagiigdd IhgMin prer deffined t« aan Fadd &more” and
factor concentrates, fibrinogen concentrate, or
lncludaﬁhecnlgrabwﬁéﬁis tb@ﬁwﬁgxttw BEBPIRPTIER: are derived from 20
I b>
de?ﬁge prsgﬂtae %%ptr ep %%%go%i Mﬁ)?) 4y %gé{lfgﬁgo ?r%g% dfgmls of PrPe,
but oo mative PrPst loe PaPies.i "ﬂtd anilbngy hwspmﬂwlyger dafabired forms of hamster

|on d/ or hydrophobi ¢ chromat ogr aphy or
andl%?“%’ipgei)gf@ ?%FPd%?é%sr pitation. The term "conbi natori al
|'i RE akad hér@ﬁle e t‘éﬁn@“lﬂ%& @9&\96‘3%09{‘?0%%%’0ﬂdsbltoeéucoﬁiﬁyﬁtlons are

been synthesized by soli d-phase nbi nat ori al
usedchmlsingqabbe ahahiage) exseant tho sncdw.’rea wholeobloedc mdpblogé ell AHncentrate,

ot P SR RS ] GRS v

cellsbeblG@& ipiReE precipitgbs) dosteplafifsl fiskfiowHtioh §stecififles and supernatants,
il ding bl ocks may be natural am no acids, synthetic

lmmnmgé@bnh@spre@amﬂ;lsaecludlaadgég &E, deanmimdelgMaiaridigd coagulation factor
concgﬁtka%gg @'%rmgé[e%scqn%&gjcrattg l\}aﬁgm @11%% L&é sﬂ?cgﬁs\%ﬁéﬁ‘ta}e ?erlved from
CONSEPVAtLIvVe vari ations

humﬁ& m%maw ailt sledurtladesr girified Blood ietivedd ptodein® prepafedrby any of
.closely related, structures, that have sugstanti al
variqus gnftheds commemin g arHgeliAinerer exchanas. Atapiy, gel permeation, and/or

hydrglgga%gdr EHS&P%?EMQH eheby afria 3 git&nﬁl whi ch al ter,

Singl e am no a smal
peThe trmg&oatbimatonmd ldrargs ré&rsatn a Bol‘l.wtlﬂﬂ@ﬁ/dh&ﬁﬁﬁlls that have been

SynileSiEEA PR GO GPIRE CORLTHEIAL Ry (5 REN Gl s GpAptps ncompasses

using RespleBablelrtddnin® fmdho@ MaR (geﬁgﬂafés%ﬂﬁoﬁas ehemdet! lp¥ptides of a
Ssimlar amno acid. Conservative substitution

defined length or may be designed to include defined structures. The building blocks may be

natural amino acids, synthetic molecules, amino acid analogs, branched analogs, triazine
dyes, and the like.

The term “conservative variations” or “conservative modified variations” of a
particular sequence refers to amino acids or other closely related structures that have
substantial chemical similarity. Furthermore, individual substitutions, deletions or additions
which alter, add or delete a single amino acid or a small percentage of amino acids in an

8
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tabl es providing functionally simlar amno acids are
well known in the art. The following six groups each
w@ooasessnat ural am no aci ds that are conser vap@TmEs2003/038343
substitutions for one 5 another: 1) Serine (S),
Threonine (T); 2) Aspartic acid (D), GQutamc acid
(E); 3) Asparagine (N), Gutanmine (Q; 4) Arginine
(R), Lysine (K); 10 5) Isoleucine (1), Leucine (L),
encokted lsécpmhcueax(al‘@onséﬂdtiwegf difiedl \anmiatiens( where@Ghe alterations result in the

AL L B i WAL e o

tabl&%ﬁﬂﬂ@tﬁlﬂ&uﬁlﬂﬂﬁ fshﬁﬂ’elr'a%ﬁﬁo Qkids ARt %Hhﬁn&wﬁ% Whd b9 The following
am no acids. Two pol ypeptides are said t

six gnoelpmea@abontam naturab egpiam gsidsothatiaien oorsscrwatwessubhmstmns for one
he two sequences is the sane when aligned for maxi mum
b correspondence. Optinmal alignnent of sequences for

compgéﬂ B), Tedd@nec@)duct ed by the [ocal honol ogy
gorltrﬁ%%f Smth and Waternman, Adv. Appi. Math. 2:

) Asgtig aCl%WLIﬁﬂutahmr%ﬂlé@),al i gnment  al gori t hm of

Bi ol . 48:443 (1970 b
thgﬁégﬁ%@@l)vﬁﬁd niarlj( mat hlog of Pearsog and) 4

Li gyArginine OR), Lk (KAcad. Sci. (U. S.A) 85 2444
(1988) by conputerized inplenentations of these

al gblsplensige (sdreucine §fpk Methmgine AXDAV aling VIFAETIE (4t he

G ou%@gwe@g‘j@réqﬁé (‘@égr}&’ﬁ(%hﬁs\?“{)@net i cs Conput er

i nBperrousnunnftvealt @nimo " dcidsaad"alsce texsidetal aom;efvatiué gubstitutions of

ich a protein, de or po. eptide  bj.nds, Th
natufqly e Aes BRES IO PAVBFILSH R b leRisgl” I the sequence
of aﬁﬁﬁ‘cp %Eﬁt tQMRes RA %@It%c a&%@ﬁdeg &8 the Fb‘é]frbép@/ﬁéﬁ ‘%ﬁénecﬁ%ln thaximum

acids, nucleic acids ohydrates, sugars,
correcspg@dwc:e nBptimeal elignmers o stqueness, fon ndmmnqoutmay be conducted by the

localtg ABEV igorlu &g&ﬂﬁ’d%ﬁ& g/re%érhlgﬁﬂ Bzéé)tp‘fdgs z‘ha?eg%gélg%l) by the

hombl’d)g? raﬁ@ﬁﬁaﬁail)ﬁdhmdofalﬂ@ed@@ﬁdmm n&m@m Jad o2 Bidai4y.f3 (1970), by
amno acids in which carbons are |inked t hr ough

the sgarsh ifefesipiiatty methad @f Bpatiow ardibingean, droq ¥k IA@ﬁd Sci. (U.S.4.) 85:
h |
244433]1%%‘3”198 Sorgﬁ\ltgl%t\‘lhn%lowcmno%‘g» BE" BB A6 AP CBESTFIT,

FASAaI, dmdtTEm&TAnd the Wiscbinin chametics( Bofwaret Peekags, r@enetics Computer
nmng group, while the term nal

t h f
Grmgﬁ%ﬂigge %Sétﬁ?ﬂréggt r OTdngRECtieR chai n (| .e., the
CaTH@)féhrf el'i%&}nﬂ’alr%feﬁa@ & rﬁ(ﬂ%&%i?d' QRxeH a %h?c B R]éztlc@u&hpolypepude

the term no term nus’ revi at ed
binds.eTbe Sigaralstdfi¢he presenamventign carpbomtitiody peepd@tions, proteins, peptldes

050851 P /US Q03/ 0383 no acid at. the amn
pOIYP“eq%F% 18P RS PROEF S Fa‘gSth‘ﬁ%teSarﬁ“ﬁ%fsg Bidy Preris anIeCUIeS
poly ey BndibYStative therapeutic agents, and the like.

Eh [13 29 113

peptide,” “polypeptide” and “oligopeptide” are used

.-'-U

subs

anot,

Y

-

The terms “protein
interchangeably and are defined herein as a chain of amino acids in which carbons are linked
through peptide bonds formed by a condensation reaction between the carboxyl group of one
amino acid and the amino group of another amino acid. The terminal amino acid at one end
of the chain (i.e., the amino terminal) has a free amino group, while the terminal amino acid
at the other end of the chain (i.e., the carboxy terminal) has a free carboxyl group. As such,
the term “amino terminus™ (abbreviated N-terminus) refers to the free amino group on the

9
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participating in a peptide bond) of an am no acid at
any other location within the peptide. Simlarly, the
WO 200a0588r boxy term nus" (abbreviated C-term nR&)/US2003/038343
refers to the free carboxyl group on the am no acid
at the carboxy termnus of a peptide,. or to the
carboxyl group of an 5 am no acid at any ot her
| ocation within the peptide. Wen synthesized on resi n
ammb)aclds atr nhfa iagdinlo tegwiviah @f itlse pdpid€;: dretontha amina ghmmy(hmgmogrpup when

i.s coupled to, the i n usual | throu
partif/BRiTE B AAePIATOBIC) FEAnARHD R RS ¥iin the peptide.
SimiBRlyN heBGhA ScABELN &R R ARe@ "G’itePrH{H%?)’ Rferk o ﬂ{edﬁée carboxyl

starting at the amno termnal and Increasing in
groupliondhe ammogicid #che ambaxoy termins dla peptidd or pe el craeboxyl group of an

aming 3578 a0 ofeF g SAETHUIEE SRt Ve Oiegiee of Bsiny Merifield
syntHeRisay \C-te@fifial @hrbekyll frou Qthbﬁ&ﬁe& héfhd RRin' RERAGHhAGSh a peptide

amno acid. The term"Pr refers to the native priron
bondﬁp@nemmqbﬂlzédmnmwmum is nat urally and wi deI y

ex t hin ' .
St PR AR b S ke G2 B B Bt prdg. tpring t he
aminol téﬂmlﬁal%ﬂﬁﬁ&ea@igﬁirﬁhe Hirediivd dfethdcaBoidp eermii Of thetgeptide. Thus,
the conformationally altered formof the PrPc nolecule
when pag amgio aeid isj sgid wolfg%@vvt anqfher, tha amjingacid fpgsitioned closer to the
I uding vCGlD,
cob BRI ISR GRS R L0 10,
ot The tarmr @rPSEscfat to ald nalﬂave paich eropein imalodudé ‘whihis! maturally and

t has t nm._no seq e as nornal,, )
widelst eYhpssed BB 6 oy 04 Ao W7 G 16 SHEciIFe Trhiehly ensegved and is

notagg)c{a%ds‘pﬁﬁgdggggeSgdt@ssom ated wth a disease state. 20
he term"PrPres" refers to the proteinase resistant

deThG/mnvdérPsn" > refess Ry ﬂ@ccqwrf@maltmn@iiy alzeTecB GorkDef thearPc molecule

remain follow .partial di.gestion of with PK. . .
that R 3 P B8 Bl g R Be s ieb ST i Petey ineluding
VCJ[D)CJ]FQ@@@'fﬁﬁmnSbﬁﬁﬁn GSSQlécra iENBSECCWD Pirdd othéf 18feSTSBs of captive

priaon protelnlngfnera e term"resi due" is used
and gypeemgnipbanimplsy 1t Basthe sameaming #id ssqyenqge)asmormgl, egHubay PrPc, but

I
has ik Sed 8o TRlS Fubel, & s DERND RIBLERA P Blgpoe state.

m Thd teem “RePrasitiefers toetha proteinas Wsis@iyt degivativiatofitiad PiPsc protein of

curring am nmm d or unl ess _otherwise limted,

27-30kba dhat srppam foliavgna parvial dgsstion qf&’mﬁcsmﬂa%no aci ds
e feHR PR rd s o Wﬁﬁ rSteff fesgé?i an%c&ﬂ&!l‘l{uﬂlté&mology
occurring am no acids |é) oac:|
Mot keotesm “PrPé’rreﬁm’ td@riompdotﬁinrintgenerahcl udes pepti de
ba%bone“rmd jcati s well known to.thos ki ihed 30,
1Y (CSIOPR o 15 P ?Hb‘é’t‘%&’ it N AERIRGR 3914 & & g gpnino acid

miméid Hay A€ RhdHForaRAPhcS 88 AigdBEPHRIRCEY taﬁaémldg asondtor &f%mide bond
66% or npre am no acids in common.” Anot her indication

mimetieat Asobyshehd deinol acid\anay e/ © HEBSllYPOTUHSED 68YiB86d30r, unless

otherwise limited, may encompass known analogs of natural amino acids that function in a

manner similar to the naturally occurring amino acids (i.e., amino acid mimetics). Moreover,
an amide bond mimetic includes peptide backbone modifications well known to those skilled
in the art.
The term “substantial identity” means that a polypeptide comprises a sequence that
has at least 66% or more amino acids in common. Another indication that polypeptide
10
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sequences are substantially identical is if one
peptide is imunologically reactive with antibodies
wo 200808h8agai nst t he di scl osed peptide. Thus, tPEI/US2003/038343
pepti des of the invention include peptides and ot her
chem cal s i nmunol ogically reactive with anti bodi es
rai sed agai nst the disclosed i munogenic peptides. 5
The term "capabl e of binding" as used herein refers to
sequdyicag iargy sobstantmallpridenticat ud &6 ohe peptidenis imorpblegically hreactive with
..each qther, .for exanpl e, bi.ndi of a ligand.to a .
antibgigs ErispdAgainsh st GISU0Sed,RRBEC: . %S REPHKEA OF ity psion include
peptil¥Oaf] offRF @hBRIAEUNSRwMISibARAREHAS Wil MtBdRs raised against the
conpl ex, such as a protein-Iigand conpl ex. Ligands
discloded impiundgenac pepsiles.i cul ar ami no aci d sequence of PrP

i- ?,El-p%ht%ﬁﬁ F‘Ig%{rﬁbgels&q)k&gp% ’r %glpsgg hgrgﬁf{eigegg go %ﬁéi%ig I%é 3&5 gla Irrlolecules to
formhi &inplex et ddB DtheOfoy RRAMHISEBInERIG] dﬁﬁliédlﬁ"fbtaﬂgro&ﬁﬂ 8Ra peptide,

protein, or the entire prion nolecule. As usec
undeheqngiitinnsnwhergin the tve pr metgymklecsles aysl dapablp pf formings eemplex, such

N ti.de. " referably, the Iigands described herein
asalggﬁgkb%ﬁg‘nggﬁzprotein havi ng one or nore of the
Ligahd3 theBind) to3dbiiclar dnsemes s&piendednfR¥PxQ (SEQ | D

NO 221), wherein xis g P_or N XxYYux (SEQ | D NO 222),

whERe iprioR-tirding liganih dleg@ibed herging ares alk gpally mejspwdes, " preferably

or of . i . . : ving.
pepEE " 256l \ind L P DA T B R O, o
entirdpir6Hmokicqlel DANGel)herdiRioRpar(GHEY lehpthias dhpliedOYVQR tdrBE@eptide.”
PrefRI e iR ATEHBDITERGD A BETPS{BGREEE one or mor of the
folloRifVAnHiRH aBRQUGuenE&: 25 useful when used to probe

combi natorial "libraries for ligands that bind to
pri ons. R¥PeQdBERQ N NOt22d), pelmréidesis &, € arddli ol abel | ed

the "cabotyteRhuRNofal SieBif gt Sul BB e ai e R or
for prion ligands. The am no acid sequence of the

|'i gands descri bed herein | ack the am no acid
s eMigen peaferablyc thgskigpnidp bl da /a7 peer prolsine havipg deet ¢ mege of the

[ .sequence of the 30 prion protein.
rolofRERb R 4Rk,

erréd enbodinent, the ligand is a
prRYEGQ (GEQHPNGHE) havi ng an amino acid sequence t hat

{ oPRY VD FRIDNGRY v 2004/ 050851 PCT/ US2003/ 038343

QAYYQR (SEQ ID NO:3)

QVYYRP (SEQ ID NO:4)

Labelled peptides having one or more of the amino acid sequences provided above are
useful when used to probe combinatorial libraries for ligands that bind to prions. Preferably,
the peptides are radiolabelled and acetylated at the amino terminus and amidated at the
carboxy terminus when used to screen libraries for prion ligands.

The amino acid sequence of the ligands described herein lack the amino acid
sequences disclosed in WO 01/77687, which binds to the octapeptide repeat sequence of the
prion protein.

In a first preferred embodiment, the ligand is a protein or peptide having an amino
acid sequence that binds to SEQ ID NO:1. The amino acid sequences set forth in Table 1

11
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bel ow (SEQ I D NCS. 5-13) are exanples of am no acid
sequences that bind to SEQID NO 1. Therefore,

wo p@ansisshavi ng one or nore of the sequences sePCT/I820031038343
in Table 1 are included in the ligands of the first
preferred enbodi nent. The am no acid sequences set
forth in Table 1 were identified in a 6-ner library
screened for 6-nmers that bind to SEQID NGO 1. 5 The

beloti (BEQ YDWIOSc GREI)r are texdmyplet lof aamiad awnidngeqiiddceashat bind to SEQ ID

er .bet wee he, resin and th conbi natori a )
NO-D DR SRR e N iREsols Sndirs of dbs Gegiees S o in Table 1 are

ol HiFeed it
ka3 | o SETANE Sl U, g Tl s s v

in Taletl wére idangifinddn afrmer brdrynssresned fored-mets thatbiné tb SBQ ID NO:1.

those having, the .ex | ary .se nces set forth i .
The S WA e BN B e JAT R GE shios rebcss: fhgismgin and the
combiatobial pdptitiesd bf thtRrdrl alNPi Eddedd ax ok HGELA in fhe sequences which
. . GIHDFQA 7 KFGSTHA 8 FVNE 9 GLHFKSA 10 GRVLH )
is inghudegknsEiaRle 12 Tt belandestoppontmse skilledeinohg art that the ligands
ferk I .igand _i.s @ protein or .
provRIeS i e FOb BRLTE R ol FayineAR debrip ity R ortyin Table 1.
SEQ I D NO 2. The am no acid sequences set forth in
Table 2 15 bel ow (SEQ I D NOS: 14-22) are exanpl es of
ani no aci d sequences that Bablalto SEg ID NO 2.
Ther ef or e, ISixjaminy aeid seayensae bigdingse SEQ ID N:equences
set forth|BEQMALN® 2 are | BEQUENLCE N the |igands of
t he secondspreferred enbodKI@KREFLAThe ani no acid
sequences[get forth in TapGEFHDFQRr e fdentifiedjin a
6-ner |ibrgry screenmed ol Ry that birnd—to—$EQ | D

NG 2. ThefgtHbrary—was—<o geted—w-th—anr—atanrine (A)
8 1 VNETE s

as a spaceg—between—the—r QIL angd-the-20 conbi-ngt ori al

peptides pf_the library a ﬁ hr esent ed _as th

e
final A inl®he sequences.| FRYLH#no acid Iysingd (K)
is presentlél even tines, pQENIWVAn no acid hi stli di ne
(H is pre$2nt seven ti neEBAYWdtHA whi ch are above an
average d| $3ri1 bution of thnwPKGAWer efore, sSix-ngrs
contai ning the amno acid rysine (K or nistidine (H)
are preferred. It will be understood by those skilled

D5 B B R BB SR g8 B s i
acid Sequehce that bindEab| SEQ ID NO:2. The amino acid sequences set forth in Table 2
below (SEQ ID NOS:14-22) are examples of amino acid sequences that bind to SEQ ID NO:

2. Therefore, ligands having one or more of the sequences set forth in Table 2 are included in

the ligands of the second preferred embodiment. The amino acid sequences set forth in Table
2 were identified in a 6-mer library screened for 6-mers that bind to SEQ ID NO:2. The
library was constructed with an alanine (A) as a spacer between the resin and the
combinatorial peptides of the library and is represented as the final A in the sequences. The
amino acid lysine (K) is present eleven times, and the amino acid histidine (H) is present
seven times, both which are above an average distribution of three. Therefore, six-mers
containing the amino acid lysine (K) or histidine (H) are preferred. It will be understood by
those skilled in the art that the ligands provided herein are not limited to those having the
exemplary sequences set forth in Table 2.
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12 WD 2004/ 050851 PCT/ US2003/ 038343 Table 2 Six-am no
aci d sequences binding to SEQID NO2 SEQ ID NO
WEHQUENBEL 14 RPVWKKAA 15 PKHI WPA 16 HKLWGVA R@T/US2003/038343
GGYKPYA 18 ENVSQNA 19 HTYYNGA 20 KKKSDHA 21
HHLKGTA 22 KKHGVWA 5 In a third preferred enbodi nent,
the ligand is a protein or peptide having an am no
aci d sequence that binds to SEQ ID NG 3. The am no
acid sequences set forth in Table 3 below (SEQ ID
NCS: 23-3 1) are exanples o& qnbno aci d sequences t hat
bind to SEQ lD NO: Thet &' ands haV| ng one
or nore of Ffi: u%‘é:FSP’élﬂ%qgtP% 2are
i ncl uded ﬁEQtIPeNQl gand SEQYUBNEE hi rd pr ef erred
enbodi meni 14 The am no a®&PWEKEduences set forth ijn
Tabl e 3 1D15ere identi {1 PEFHIWPA 6-ner Tibrary sqreened
for 6-mersighat bind t JI-FESW‘GVA\U 3. The tibrarly was
const ruct egrwth—amat = as—a spacer—betveen
theresini‘}g‘.dth 'GYK??A peptides—ef—th
n

. GIIU: E N |J UT S ) \v A L B A
library ap .esee%%%_éhe_r_w_un_wé
sequences I‘? of % anhi guity in
i denti fi ca®? on. or | K&HSAHANO acids are given in
single pogRlion in theHFHHGTAf or exanple, (AN ¢ as
shown in BED) I D NO 29| KHHEGHEWAO acid histiding (H
15 appears 10 tTines I n these sequences, 1s found in
six of the eight peptides, and is well above an
av
R bR bR Ant M pan s ARl 6 pa8 i i amino

acid Fhareatothat biids -tur&Ei) anN@mrJi‘hg dnlneo acidneeqaencds set forth in Table 3

belopySEGRROsYs, A 1) P ERimls ebiind ol seinchnthat &ibd o SBR D NO:
3. THAGSR, Hbddds %ﬁvﬂn? o‘h@ Qr ﬁ{cire bk sediRficds BAfEH iR rﬁﬁle@&e included in

herein are not fimted to those having the exenplary
the ligagdfeoiche thiwt prefermefl enthodinertabiecangino BGid\NERIGEY 9% BT in Table 3

were 1@&&%’%%019 g/ 6Om§r314brary screeneg for 6-mers that bind to SEQ ID NO: 3. The library

was constructed with an alanine (A) as a spacer between the resin and the combinatorial

a

peptides of the library and is represented as the final A in the sequences. In cases of
sequence ambiguity in identification, one or more amino acids are given in a single position
in the Table, for example, (A/G) as shown in SEQ ID NO: 29. The amino acid histidine (H)
appears 10 times in these sequences, is found in six of the eight peptides, and is well above an
average distribution of three. All peptides except SEQ ID NO: 23 have a net positive charge
at pH 7. Therefore, six-mers containing the amino acid histidine (H) and peptides having a
net positive charge at pH 7 are preferred. It will be understood by those skilled in the art that
the ligands provided herein are not limited to those having the exemplary sequences set forth
in Table 3.
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Si x-am no aci d sequences binding to SEQ ID NO 3 SEQ
| D NO SEQUENCE 23 DGTQAHA 24 APHRNNA 25 HHGHNI A 26
WOOWHER’51 27 HVFVTWA 28 THHFYI A 29 KLOGAG A/ Qr@&T/USI03/038343

GSKKKEA 5 In a fourth preferred enbodi nent, the |igand

IS a protein or peptide having an am no acid sequence
that binds to SEQ ID NO 4. The am no aci d sequences

set forth in Table 4 below (SEQ I D NOCS: 31-47) are
exanpl es of amino acid seqlighleds that bind to SEQ ID

NO 4. Ther eSi-aminbi againstquéraes higdimgao SEQD B(o3 t he
sequences| SEQ TDANOn T N[ $EQIGENCBr € 1 ncluded 1n|the

| i gands ofz¥he fourth D@’F@Aﬁ% enbodiment——The|am no
aci d sequpppes—set—10 7 Fabte—4—were—+dentified
i N a 6- Nefsi+brary—SerEehas 7 6—rers—that—bind to
SEQ ID NO£A.—The libraty i an

al ani ne (A$6 as_a spacet ‘HNV B the resin and the
conbi nat of 24l _pept i des| BVEVAEWA brary and is
representg@8as the fi nafTHNEYIA he sequences. |t [will
be undersi2®d by those| KKIGWEIAIGA he art that the

| i gands pfoyi ded herei NGAKKKPA fimtied 10 tnhoge
havi ng t he—exenptary sequences set—forth—Tnthis Tabl e
4. In cases of sequence 15 anbiguity in
identification, one or nmore amno acids are givenin a

SI I Slt r .. exanpl s .shown |jn SEQ .
N e Godistat e TRt SUPBiegR o1 PrHe JRvidlen amino
acid |s§21d¥96é3?ha? ‘Biﬁdg td WEPED YOS, ITHR! amihd &eld §éqﬁ£hce§_ & forth in Table 4
beloseguence (two Teucines) appears in

EQ1 ID 3203431-4743aranaam516amﬂ’ anino @bxdssqamaclesglgit [Hind to SEQ ID

. I~ (isoleducine or valine ear in SE I .
NOfocEbgtfords Bl hGng opGor Bt g RS AbwiSodt Py dnyTable 4 are
includbd i tIRCHEMIAS of Ahe Z8hridl preferftdr dnviesdiren! THE 9nffio acid sequences set

proteins. In addition, 15 of 17 peptides contain an

forthginokakla ¢ wene ilsntified & 2 §umer Beraphesrsangd &t graners that bind to SEQ ID

NO:4."DRYER %&rcoﬁlx&&?éd"ﬁtﬁ%n aMrfe (ﬁ) P % E‘er%%%éeﬁ%{xe resin and the
sequences are neutr y charged; “but have a ive

comltiﬁattm'iaiqjepﬁdésrtff tigr Hbiary élﬂah& eépjésenteﬂlax 1lneefimal Qoint tAe Béqugnces. It will

| h
e GBS iy T - HEALE D 5oy
thosd-havik thé/ lexBih Bia}y sédpiéngéasr §et°f6ﬁ?1ainnﬂﬂ§ TaBle®% OBy bfses of sequence

am no_aci d ch as phenyl al ani ne, tryptophan or
ambigyity di néer(ttﬁ,caWroron‘é) QI' mmde siminorecids tanagiveneinng singhd pysition, for

exanﬁwtll"eg r(g\?g‘x? as shoymn ¢ havgﬁg 15) IQBS.JBt IT\(S a}n(:i‘rrlomacqgl Im réi srégor%r Igo%ﬁion of SEQ
ID NO:37 could not be positively identified. The sequence “LL” (two leucines) appears in
SEQ ID NOS:31, 32, 41, 43 and 45 and its close analogs LI, VL, II (isoleucine or valine)
appear in SEQ ID NOS:33, 36, 38, 40 and 44. LL does not appear in any other screens for

prion-derived peptides or proteins. In addition, 15 of 17 peptides contain an aromatic amino

acid, such as phenylalanine, tryptophan or tyrosine (F, W or Y). Seven peptide sequences are
neutrally charged, but have a positive terminal amino group. Therefore, six-mers containing
one or more leucine (L) or leucine analogs, such as isoleucine or valine (I or V) in sequence,
preferably LL, LI, VL or II; six-mers containing an aromatic amino acid, such as
phenylalanine, tryptophan or tyrosine (F, W or Y); and six-mers that are neutrally charged,

but having a positive terminal amino group are preferred.
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WD 2004/ 050851 PCT/ US2003/ 038343 Table 4 Six-am no
aci d sequences binding to SEQID NO 4 SEQ ID NO

WEREQUENBE 31 PLLVWWA 32 W.LVGGA 33 (W G QVLWIMET/USA03/038343
RRHORQA 35 LPWIFGA 36 IFITITA 37 P(X)I EPHA 38
EWE | WA 39 GAVI YFA 40 TLILFHA 41 FLLSNHA 42
W RFFA 43 VLLVFEA 44 GWLEIA 45 FLLIDTA 46

GFLFKFA 47 PWIIYI A Ligands that bind to hanmster PrPc
5 I n anot her enbodi nent, theblédgand is a peptide that
bi nds w t h Sigeghihb atidgeqrécestihdifig to/SEQ IDANOng or nore
forms of pSEQrIDpNgtel NTSPOUENCE @ par ticurar Speci es,
such as h T anot I]SLLVIVIWRI _buu1 as a hramst er .

Exenpl ary
havi ng di

hao
\dClIIUD trat
ar nnf :\m no

t hree-nmergs

four-mers

preferably

$havi ng_a_no

BREAQRQAei ght _of 6 kDa_of

are provi dg&d bel ow. 10

bind to ngtéve prion i

Pc)

E IUVG proti—pf otet \le_rrer
éigﬁ :%:E 2:; SiX- TTPTQ

| ess,

ERBAHGAY two-mer |igands$ that
nIHiHI® er s (haPrPc) are seét

forth in SEQ TD NGS: 48[ BOIEWHAh are Tisted 1n abl e
5A. The | jggnd preferapgyw. A TS tne am o agi d
tr to ha L \AY Tl [ |

2 eh, i bas e et T T e i o

char ged, H—has—a—pes e-—charged
grourg) at ﬂ)7 The Erp ]r;g & i nd |

cont ai ni n Al he trvoto Lyl SIN Substitution of
napht hyl - g#%ni ne (na) | SIQIREF#X ophan al so resulfed in
bi ndi ng 1p4Df PrP in t h¥s&Vddgduences. The librafy was
synt hesi zeg4 di rectly opGWVDEIAesin (a Toyopear|

45 FLLIDTA
46 GFLFKFA
47 PWTIYIA

Ligands that bind to hamster PrPc

In another embodiment, the ligand is a peptide that binds with specificity and
selectivity to one or more forms of prion protein found in a particular species, such as human
or another mammal, such as a hamster. Exemplary ligands that bind to prion protein (PrPc)
having different amino acid sequence lengths, two-mer, three-mers, four-mers, five-mers and
six-mers, preferably having a molecular weight of 6 kDa or less, are provided below.

Exemplary two-mer ligands that bind to native prion in hamsters (haPrPc) are set
forth in SEQ ID NOS:48-50, which are listed in Table SA. The ligand preferably contains the
amino acid tryptophan (W). The preferred ligand is neutrally charged, but has a positive
charged terminal amino group at pH 7. The preferred ligand is a two-mer containing the
tryptophan (W). Substitution of naphthyl-alanine (na) for tryptophan also resulted in binding
of PrP in these sequences. The library was synthesized directly onto the resin (a Toyopearl
amino resin Tosoh Bioscience LLC, Monctgomerville, PA) without a spacer. SEQ ID NO:50

was found twice (2x) in the screens.
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am no resin Tosoh Bi oscience LLC, Mnctgonerville, PA)
W t hout a spacer. SEQ ID NO 50 was found tw ce (2x)
WO poothsosScr eens. 15 WO 2004/ 050851 PCT/ US2003/ PGBB&R03/038343

Tabl e 5A Two-ami no aci d sequences binding to haPrPc

SEQ | D NO SEQUENCE 48 WH 49 WW 50 LW (2x) 2x denotes
sequences found twice in the screen 5 Exenpl ary

three-ner ligands that bind to prion in hanmsters

(haPrPc) are set forth i nTablEQA D NOS: 51-61, which are
l'isted in TabiTevoSdmindacidrsegimintes Wnding tékalkPcF, Wor Y

appear s i NISEQITDPROL | e:s_gm—émt_SEQ_I‘D_NO%

The ami no 7 A—appea ‘V}tllll ee tinmes —at—thepogi tion
cl osest t 9h estA—ah 't ween
resin and i i nthe some libraried

Nei t her %ﬁ is_pr pﬁ :W ZX%m E_appears three t| mes
provi ding a 2&934%‘295&3%@0@9(@?@%“1’163 {thihg gcigen e ght
sequences. Table 5B Three-am no aci d sequences binding

to haPrPc SEQ I D NO SEQUENCE 51 WNA 52 EFW 53 LPW
54E§{&leai§5thy%ﬁmeﬁﬁgdﬂﬂ@thaﬁ bindHo pridh inFAmsi&s KPrPE)Oard Is€d forth in

ooty U LA i LEATE D, A B S BT . 0 o
appem Q% pe ﬁhde‘é’@é g&e@ Eﬁ e?‘[ §E64D MoK I heHmind BEia! A REREY three times

was ¢ ructe
at the position closest to the resin and was used as a spacer between resin and peptide library

in the some libraries. Neither R nor K is present, but E appears three times providing a
negative charge to three of eight sequences.

Table 5B
Three-amino acid sequences binding to haPrPc

SEQ ID NO | SEQUENCE
51 WNA
52 EFW
53 LPW
54 YEY
55 WPA
56 FNQ
57 YHE
58 TFA
59 NOY
G0 TLG
61 WVD

Exemplary four-mer ligands that bind to prion in hamsters (haPrPc) are set forth in
SEQ ID NOS:62-64, which are listed in Table 5C. The library was constructed with an
alanine spacer between the resin and the combinatorial peptide and is present in the
sequences below at the last position. An aromatic amino acid appears in the first position of
all peptides selected. In addition, all peptides selected contain an acidic amino acid (D or E)

at the third or fourth position. WXD appears once, where X is any amino acid.
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al ani ne spacer between the resin and the conbinatori al
peptide and is present in the sequences below at the

wo 2®b/093Si ti on. An aromatic am no aci d appear SPCTIUS1963/038343

first position of all peptides selected. In addition,
all peptides selected contain an acidic amno acid (D
or E) at the third or fourth position. WKD appears
once, where X is any anmno acid. 20 16 WO 2004/ 050851
PCT/ US2003/ 038343 Tabl e d@bkdd - ani no aci d sequences
bi ndi ng t o haPsktcamibbQcidPedienSERiNOE tEORaPADQA 63
YVHEA 64 YEOQED e P! RBEEQUENCEHE! 11 gands That bi nd

to prion GQlldllblelb \IYIV A are set fortirTm |5 SEQ
|DN(B 606 8—wht-eh—ate D%‘ed‘—?—ﬁ—:l:ﬂ‘b‘l—?—&a—)écﬁ’

aronati ¢ pH-ho—aci-d—antoanach-di-c—am-ho—aci-d—appear
in all pe 6 des selecte r F are present in
position 4 or 5 of all ligands. The sequence WKD

P oEA Ry st et B SRR b0 in WRlFe ek it foth in

SEQSHNHKZES%_ We lﬁ;ﬁ:d\ﬂil—'%l’e SBY AM BrdnfaticGinidWacilland an acidic

aming acid gé(iﬁ éﬁrppet}deérs egfs

The

Exenpl ar and b at_bind to prion, i
oft

rt%aqelpresgg@nmgsmﬁggjqu@’ll ligands.
D 4 brary was

H%?reuct ed p\%‘kﬁﬁ iy ﬁE@palﬁPg% gzg%%rbg bet ween the resin
and the conbinatorial peptide and is present in the 15
sequences bel ow at the Iaj.t tion. An aromatic
amno acid, F_ Wor, Y a Plg% st (I%)P of 32)
pepti des sel e Eiverpmiao acid segyenges biggig toaPrPg
addi ti on, | S8Q3PNOdes h8HQUENCEr onatic  ani no aci ds
in their s@yuence. The| EQY¥PRdus sequence "WKD'
appears i ne6EQ | D NOS: V¥ THSEA 83, 86 and 89. A
sequence cental ning an| GADWEA X(D' E) (/T WY) SEQ|I D
NG ) ) appmﬁmﬁsﬁ?ﬁw and 95
and ( F/ WYNADBrEXFW-Y)—SEQ+DNO-))—26—appears in
SEQ I D NOS: 70, 72, 82, 91 and 95. Twenty four of 32
peEiemilﬂSryhﬁxenarh@ahdﬂ’ﬂwt ®ind to prion in hamsters (haPrPc) are set forth in

SEQ ID NOS:69-100, which are listed in Table 5E. The library was constructed with an

alanine spacer between the resin and the combinatorial peptide and is present in the

sequences below at the last position. An aromatic amino acid, F, W or Y appears in most (29

of 32) peptides selected as do D or E (29 of 32). In addition, 20 peptides have two aromatic

amino acids in their sequence. The consensus sequence “WXD” appears in SEQ ID NOS:75,
79, 83, 86 and 89. A sequence containing an (F/W/Y)X(D/E)(F/W/Y) SEQ ID NO:)) appears
in SEQ ID NOS:71, 73, 77, 78, 91 and 95 and (F/W/Y)D/E)X(F/W/Y) SEQ ID NO:))
appears in SEQ ID NOS:70, 72, 82, 91 and 95. Twenty four of 32 peptides have an aromatic

amino acid plus an acid group in positions 1-3; 23 have a net negative charge in positions 4-6.

Twenty peptides have both an aromatic amino acid plus an acid amino acid in positions 1-3

and are also net negative in positions 4-6.
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amno acid plus an acid group in positions 1-3; 23
have a net negative charge in positions 4-6. Twenty
w@epiiosisst have both an aromatic am no acid pl UBCHOSHO3/aB8343

amino acid in positions 1-3

and are al so net negative

in positions 4-6. 17 WD 2004/ 050851 PCT/ US2003/ 038343
Tabl e 5E Si x-am no aci d sequences binding to haPrPc
SEQ I D NO SEQUENCE 69 WDEAEEA 70 YDSYDDA 71 NDFI DFA
72 YEPWGSA 73 EYGCDWM 7ZabBYBOEA 75 DWEDPFA 76
DWPEVWA 77 FISDESno atBd shu¥déAbindhMbbaPis 80

ASALVYA S.EQIIBFN@:’-\ BZSEQU‘ENI@E 83 WoDEGYA G864
YRWIGPA %‘YE&@'@ SPTRVALDNA 87 YErDYGA 881
EFGYFDA VWEBECBA—9PHRE A — 94 FEBFELA—92
TWG DEA B3 VDPTDYA o

72 YEPWGSA

73 EYGDWWA

74 WDYDQEA

75 DWGDPFA

76 DWPEVWA

77 FADFSEA

78 DTIFWDYA

79 WNDLDNA

80 ASALVYA

81 TINAGGA

82 WESYVTA

83 WSDEGYA

g4 YRWIGPA

85 YEDQWQA

86 EWADDNA

87 YEIDYGA

88 EFGYFDA

89 WGDEQDA

90 HEEDWAA

o1 FEDFELA

92 TWGIDEA

93 WDPIDYA

o4 NDKIHTA

95 FEDFFSA

96 YEWAEQA

97 THVYFLA

98 (S/T/W)XDFSDA

99 YRTPNEA

100 (G/IL)RSETA

Ligands that bind to hamster PrPc and hamster PrPsc

In another embodiment, the ligand is a peptide that binds with specificity and
selectivity to two or more forms of prion. Ligands that bind to both (PrPc) and/or
conformationally changed (PrPsc) prion protein are provided below. Exemplary three-mer
ligands that bind to prion in hamsters (haPrPc) are set forth in SEQ ID NOS:101-115, which

are listed in Table 6. An aromatic amino acid appears in most (15 of 18) peptides selected as
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94 NDKI HTA 95 FEDFFSA 96 YEWAEQA 97 THVYFLA 98
(S/ T/ W XDFSDA 99 YRTPNEA 100 (G L)RSETA 5 Ligands
wao ba/okised t o hanster PrPc and hanster PrPsc |PCEHOS100#038343

enbodi nent, the ligand is a peptide that binds with
specificity and selectivity to two or nore forns of

prion. Ligands that bind to both (PrPc) and/or
conformationally changed (PrPsc) prion protein are

do Dpordy ( thedf b8 dwaddixiemenen/pephides hamer twol drgaatils striraitreaniban acidic

.to i in ha haPr.P rth.i E&?ID
! u . . . he
ammﬂc%?‘ﬁomeﬁe@, T @E&E 65%% IP@'%@@BJ\ﬁS{Hb? &ng .1|1£m§ ctures selected
to biAd BFERbRtiAR MPsAG PARPABSEQ ID Ne$ i 11 41 9EQIBINO:114, both having

peptides sélected as 18 WD 2004/ 050851 _
R at pestiiIs20830 AB3¥A3 Mol 1 were Klgntified in 4 8ymer|librapidio bindhaPrPe and/or

seven,.peptides have two aromati.c Structur and_an, .
Peps§ H 0RO Wit BRI INE i st 4P ¥ Re with normal
hamdeS$rdi@d> and 115. Structures selected to bind

preferentially PrPsc over PrPc are SEQ ID NO 111 and

SEQ I D NO 114, both havi n§@blRbat position 3. SEQ ID

NO. 101- Theeenmimoiadidrseiianees bindiag 3o haltrPt abd haRrPso bi nd

SEHQ RO anBéquente Pr Psc fr oBehdoovlgenat es of Light signal after
scrapi e-{nfected brain eiither alone (*), or |rdexgdratioh listrong
normal  hanmster brain. Talfted showhsteengdiPOO aGhews strong PrPc
sequences$ binding to haPrBendafe) haPr Psc SEQ || RaNPpPsc
Sequence|Bead col or Light signal after denatﬂégcgh')on
(strong |(red shows strong PrPc shows strong PriPc

St rong bEIVEY pi i 101 | U BRE o nic 102 P Br i ght

4 k108 YA Pi nk Pk ™ = 7 -

10 THN Light pink

102 WEY Bright pink

103 DYW Pink

104 WDW Pink

105 WwWQD Pink

106 YFE Pink

106 YFE* Red Strong

107 NYE Pink

108 SYA Light pink None

109 WDL Bright pink Strong

110 WLE Bright pink Weak

111 VQR Bright pink Very strong

112 YID* Bright pink Strong

113 RWD* Bright pink Strong

114 DVR* White Strong

115 WSD* Red Strong

Ligands that bind to human PrPc

Ligands that bind to (huPrPc) prion protein are provided below. Exemplary three-mer
ligands that bind to prion in humans (haPrPc) are set forth in SEQ ID NOS:116-139, which
are listed in Tables 7A and B. Of the trimer sequences (Table 7A) W/YXD appears in four of
the six trimer sequences and five of the six have a hydrophobic and an acidic amino acid

residue.
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104 WOW Pink 105 WQD Pink 106 YFE Pink 106 YFE* Red
Strong 107 NYE Pink 108 SYA Light pink None 109 WDL
w@edoghsospi nk Strong 110 WLE Bright pi nk Weak BAT/UNIQR3/038343
Bright pink Very strong 112 YID* Bright pink Strong
113 RAD* Bright pink Strong 114 DVR* Wiite Strong
115 WBD* Red Strong 10 Ligands that bind to human
PrPc Ligands that bind to (huPrPc) prion protein are
provi ded bel ow. Exenpl ary Tableé®x ner | i gands that bind
to prion in hiwresaminbedideuaices bRdideabhapire SEQ 1D
NGS: 116- IB9EQWINGD @mm o
the tri |1%cquc||bc:HWbi e TR WYXDappears—i f our
of the Si 7. HIRFSERpRees ant—Hvre—ef—the—siq have
a hydropgla ] g +di cam-noacid—15 residue. 19
WO 2004/ 5! 1 PCT/IL 3/038343 Table 7A Three-am no
aci d sequehi@es bi ndiWEPt o huPrPc SEQ | D NO _SEQUENCE
116 HWD 1120 WD  J118NWDD 119 WED 120 I TN 121 YED
The six-ner2ll i brary Y& constructed wth an alanjine
spacer between the resin and the 5 conbi natori al
peptide and is present in the sequences bel ow at the
g'he pl@;gnmj libraryTeigd eonp@ycted Withiao adaniessmacenkepween the resin and the

comﬁﬁ% )élglt Pea)gég aggl i gregenqe ﬂpeefequgnc%s b8 gv R R/ 1kt posﬁ’L fon ?fable 7B).
Amino acids F, W or Y appear in 13 of 18 6-mer peptides, and D or E in 17 of 18 peptides.

Six peptides have an aromatic and an acid amino acid in positions 1-3 and are also net
negative in positions 4-6. In addition, five peptides have two aromatic structures and an acid
amino acid. WxD is present in SEQ ID NO:124 and (F/W/Y)x(D/E)F/W/Y) (SEQ ID
NO:223) is present in SEQ ID NOS:124 and 133. Excluding the N-terminal amino charge
the majority of sequences are net negative and only SEQ ID NO:139 carries a partial net
positive at neutral pH. SEQ ID. NOS:116-121 were identified in a 3-mer library to bind
huPrPc from normal human brain homogenates. SEQ ID NOS:122- 139 were identified in a
6-mer library to bind either human platelet poor plasma or platelet rich plasma (*) derived

huPrPc.
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Si x peptides have an aromatic and an acid am no acid

in positions 1-3 and are al so net
I n addi tion,
aromatic structures and an acid
in SEQ ID NO 124 and (F/IWY)x(D E) (F/WY) (SEQ
in SEQ I D NCS: 124 and 133.

WQOBHHFIBHE

present
I D 10 NGO

4-6.

223)

i S present
Excl udi ng the N-term nal

negative in

am no charge the ngjor

five peptides haveCT/We2003/038343
amno acid. WD i s

ity of

sequences are net negativd&ablkd/BOnly SEQ I D NO 139
carries a par tSiglanfied acif e&juehses baidimetotiu®PrPpH. SEQ | D.

NCS: 116- 1VEQI\H;§]0 dentIH@IENCGEA 3-ner ribrary 1o bi nd
huPrPc fr JZ%IIUI et :UVRD BA IIUIIUQEIIdL es.SEQI D
NCS: 122- wet-e—iden Ha—a—6—fwer—H-brary to
bind eit h_‘ human nl ate a) n! asha—or r\l atellet
rich plas 4(*\ der i vedi Q ifbr P20 WO 2004/ 050851
PCT/ US200p32038343  Tabl @NBIXBAx- ani no_aci d_sequdnces
bi ndi ng tp26uPrPc  EQ | 'NEHESQUENCE 22 VADEEA 23
YYVDAA 2427TDFNLA 25 DNWGIADGAR6 FNEHEA 27 WGADGA 28
VI YSHA 2P28TT LEEAT 30 WSE@A
33 FQEFTA 284 EGDEIA~ B5HIBEAA 36 HVHI:I/—\ 37 BEEPQMA*
38 EGEEFA 039 Tt IA*HENFKWUHU ptatetet—rt+ck
pl asma de "I,'ed huPrPe EDNGGA

32 DSEGPA

33 FQEFTA

34 EGDEIA

35 IYAETA

36 RVRETA

37 EEPQWA*

38 EGEEFA*

39 T/L)FNIHA*

* bound platelet rich plasma derived huPrPc

Ligands that bind to human recombinant PrP

Ligands that bind to recombinant (PrPr) prion protein are provided below. Exemplary
three-mer ligands that bind to recombinant prion in humans (huPrPr) are set forth in SEQ ID
NOS:54, 105, 140-153, which are listed in Table 8. Amino Acids W, F or Y appear in all 16
peptides selected and D or E in 13 of 16 peptides. The consensus sequence WXD appears in
SEQ ID NOS:105, 143 and 145. Some peptides have been previously identified to bind PrPc
and SEQ ID NOS:149 and 153 were identified twice in this screen. SEQ ID NOS:54 105,
140-153 were identified in a 3-mer library to bind huPrPr (Prionics AG, Switzerland, Cat.
#03-040) diluted into (*) 0.5% sarcosyl or (**) PBS. In Table 8, 2.5 mg of dry weight of resin
from a combinatorial library per column was exposed to 0.5 pg/ml of PrPr diluted into 0.5 %

sarcosyl (*) or into phosphate-buffered saline (**) containing 1% BSA. Sequences found

twice in the screen are denoted 2x.
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w@eanviosisel bel ow. Exenpl ary

t hr ee- mer

| i gands PEEUSIH0IOBS343

to reconbi nant prion in humans (huPrPr) are set forth
in SEQ I D NOCS:54, 105, 140-153, which are listed in

Table 8. Amno Acids W F or
pepti des sel ected and D or

Y appear in all 16

Ein 13 of 16 peptides.

The

consensus sequence WKD appB#iis8in 10 SEQ | D NOCS: 105,
143 and 145. eseaniptdcibsqiences badigio uPiis| y

identifi efgg@'“ﬁlﬁ@—w?l WWSEQ : and] 153
wer e iden gfTedtwce RS screem  SEQTDNGE: 54
105, 14 ,O.Suwere.dc.*' Fed—in i / to
bi nd huPr|B(Pri onics , . - 040)
diluted it (*) 0 50 6IPWsyl or (**) PRS In Table
8, 2.5 ng BH dry weightNdfT*resin froma conbinatorial
library petd2col um was| 8¥pésed to 0.5 g/m of PfPr
diluted int43 0.5 % 15 pWwADYyl (*) or into
phosphat ef huftered sal Qew((}**) contarning 1% BSA
Sequences[{zzund—tW Te e sTreenm are denotey 2x.
21 WO 20() """85 PCHUS0R31038343—Tabte—8
Three-am n ﬂc: d—sequepces—bindingto—huPP—SFQ I D
NO SEQUE 754 YEY* * 13@% and x%(2x) 140 \8\/\7
141 NYT* | ¥ Sy1*  14pLWRY 144 Oaz 145 WEDP 146
EYF* 147 WA+ 148 LYDPYY4Y2RYY* *(2x) 150 FYE**
151 EYY**| 15062 YDY** [QBYEWHH * (2x)

151 EYY**

152 YDY**

153 WDH** (2x)

(*)  Human PrPr diluted into 0.5% sarcosyl
(**) Human PrPr diluted into PBS

2x denotes sequences found twice in the screen

Six-mer ligands that bind to human PrPc, human PrPsc or both

Six-mer ligands that bind to (PrPc) prion protein, conformationally changed (PrPsc)
prion protein, or both are provided in TABLE 9A. The six-mer library was constructed with
an alanine spacer between the resin and the combinatorial peptide and is present in the
sequences below at the last position The ligands may preferentially to huPrPsc. Exemplary
ligands are set forth in SEQ ID NOS:154-173, which are listed in Table 9A. All ligands
except SEQ ID NO:156 contained an aromatic amino acid and 15 of 20 contained an acidic
amino acid. Those with greater specificity for huPrPsc over PrPc are SEQ ID NO:154, 155
and 156. Detection of ligands with increased specificity for PrPsc in a brain homogenate
derived from a sporadic CJD patient was obtained through selective proteolysis of PrPc prior

to transfer of protein from beads to membrane. This library included the unnatural aromatic

amino acid 2-naphthyl-alanine (na).
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(*)
Pr Pr
WO M0865(881 t he screen

Human PrPr diluted into 0.5% sarcosyl (**) Human
diluted into PBS 5 2x denotes sequences found

Si x-mer |igands that bi nRICT/US2003/038343
human PrPc, human PrPsc or both Six-ner |igands that

bind to (PrPc) prion protein, conformationally changed
(PrPsc) prion protein, or both are provided in TABLE

9A. The si x-mer
al ani ne spacer

library was constructed with 10 an
bet ween t h&ablkediAn and t he conbi natori al

pept i de Sapdmi® deidssguénces thahbing @6 iePPe shiFeP@vordioth he

| ast position ThESE ® MESeqieRteTential ly to
huPr Psc. Exenpl ary igands are set forth in SEQID
NCS: 154- 173, whi :‘ITIS@re FTSTERES a-)—I@'ViAe 9A. Al ligands
except SEQ I D '1'5’5’* bUIIl atn e {c am no acid
and 15 of 20 cont d—an—apac-——afre—aci d. Those
with greater specificity fo ARSI oye PrPc are SEQ
ID NO 154, 155 1613hd 156. RIEREBA of |igands with
i ncreased speci fi{ P8V for PrPMWEAVa brajn honpgenate
derived froma spdp@di c CIO PENIQLIDAwWas obt ai ned
t hrough sel ecti ve1p0°6t eol yS| @ayfIEPYB@A prior to
transfer of prot (3|151>3*rom DERHE (dH T PAane. Thi s
l'ibrary included ll sdJlllldl ura} 1] amno acid
2- napht hyl - al ani rez; 22 056851
PCT/ US2003/ 038343T—63£*% | e 9A 2% acid sequences
that bind to huPfB84 huprps ‘K§F3INNO
Sequence 154* REBIARTNVA 15%@%?%) PROA  156*
VARENI A 157* RWERESIA* 158* | SSMRIKDALI59T* SVYQLDA
160** (na) HEFYGA| 1657 HE( hRJRKERA 162* *
A(na) VPV(na) A 1635§*¥FDYW N nafBRTFPAFE( N@) HRQA  165**
VWRHEPAA 166*** SPEeaFrKRDA | KW Y LHRA

170%*** HWWPHNA

171 %%%% HWQVFYA

172% %% FHE(na)EIA

173%%%% HADF(na)QA

* 0.5% sporadic CJD (huPrPsc) brain homogenate without PK treatment

*% 5% huPrPsc brain homogenate without PK treatment

*** 0.5% huPrPsc brain homogenate with PK treatment, but no color development
*#4% 5% huPrPsc brain homogenate with PK treatment, but with no color development
na denotes 2-naphtyle-alanine

Ligands that bind to human PrPsc

Ligands that bind to conformationally changed prion protein (PrPsc) are provided
below. The six-mer libraries were constructed with an alanine spacer between the resin and
the combinatorial peptide and are included in the sequences below at the last position.
Exemplary ligands are set forth in SEQ ID NOS:174-194, which are listed in Table 9B. SEQ
ID NOS:188, 189, 190, and 191 all showed highest differentiation of signal (white color and
strong light signal). SEQ ID NOS:174-194 were identified in a 6-mer-library to bind huPrPsc

from sporadic CJD brain homogenate spiked into human plasma. Beads with ligands with
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167*** R(na) DKEAA 168**** (na)HEl FPA 169**** KW/HHRA
170**** HWAPHNA 171**** HWQVFYA 172**** FHE(na)El A
waZ@403085HADF(na) QA 5 * 0. 5% sporadi ¢ CID ( huPr@BU$2003/038343
brai n honogenate w thout PK treatment ** 5% huPrPsc
brai n honogenate w thout PK treatment *** 0.5% huPrPsc
brai n honogenate with PK treatnment, but no col or
devel opnent **** 50 huPr Psc brain honogenate with PK
highest egtenificity foutPrs¢ hwere whilte rondstamlingp fen PrPe¢abutepotiesed a strong
2-naphtyl e-al anipne .10.Li gands that bind to human PrPsc
cherlglpﬁgﬁagglﬁ%gna@?q}@wpgg é%ﬁgﬁ?tl‘f’é’ti onal | y changed prion
protein (PrPsc) are provided below The six-mer
libraries were constructed with an al ani ne spacer
bet ween the resin and 15 Tahlke @bnbi natorial peptide
5 and are i ncl uSixehnino tabid ss@puersabat Hied whulrPiche | ast

position. Exenp[8E@®IDiN@nd$Saqenset forthjn SEQ ID
NCS: 174- 194, whjch are listed in Table 9B.| SEQ ID
NCS: 188, 189, 1Ppjg#and 1971 afjgoAvd hi ghlest
di fferentiati onfpfzssignat tor—amd| stron
light signal). Sw’é*l Dg.’\.O‘S: mﬁgﬁ eleint i fi edgi n a
6-nmer-library t ﬁ*nd huPrbsg Fom-spoeradi ¢ CID brain
honogenat e spi k l’i into hu am% Beads| with
ligands with 231785 2004/ 0568FREAY) US2003/ 038343
hi ghest speci ficliy for Pr PE¢VREMEAWhi te on stai ning
for PrPc, but prtRlfced a s{WaAyPHAMYem | um jnescent
signal follow ngigignat urat i piyK$e € 9B 5 |Si x- ami no
aci d sequences [{g=bi N0 T OERPFFINAC SEQ 1D NO
Seqijence 174* A_, IA:D},_”:? TPEHPRA 176" VAPGLGA
177* | FRLIEA  1PREREHERPEA cremr

185%* YWHHDDA

186** GYPKENA

187%* PVYWLYA

188*** FGEHTPA

189%** FQGTREA

190%** TGTNRYA

191%** KWATRYA

192%** NSTKFDA

193*** LIYKEEA

194 %% EHATYRA

* 100-300 pm beads screened with sporadic CJD brain derived brain homogenate
(huPrPsc) with PK treatment
*%100-300 pm beads screened with huPrPsc without PK treatment

10 *#%65 um beads screened with huPrPsc without PK treatment
Three-mer ligands that bind to human PrPc, human PrPsc or both
Three-mer ligands that bind to (huPrPc) prion protein, conformationally changed
prion protein (PrPsc), or both, are provided below. The ligands may bind preferentially to
15  huPrPsc. Exemplary ligands are set forth in SEQ ID NOS:195-212, which are listed in Table

9C. In this screen, the sporadic CJD brain homogenate was diluted in CPD and was used as
the source of huPrPsc. HYD was discovered 3 times in this screen. Red beads signified the
binding of PrPc; 8 of 13 sequences contained H. Amino Acids F, W or Y were found in all
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179* I WRLWA 180* WHNPHYA 181* LI YKSDA 182**
EKPI FNA 183** HWSEPAA 184** CGHNWKEA 185** YWHHDDA
waHsSEYPKENA 187** PVYW.YA 188*** FGEHTPA PABO$2093/038343
FQGTREA 190*** TGINRYA 191*** KWATRYA 192***
NSTKFDA 193*** || YKEEA 194*** EHATYRA * 100-300 m
beads screened with sporadic CID brain derived brain
honogenate (huPrPsc) with PK treatnment ** 100-300 m
13, delaR sorsKrappoadd winiyh oheePr Phreevait fieubeali thateaeferamtiallj Bound PrPsc

***B5 ads s huPr,Ps 0 K .
(steopg SRR AEBR FOLE &&Vﬁ}lﬁe&ﬂ SRS R mﬁmﬁﬁﬁé in SEQ ID
Nomdpzd%s QEeY IHNDS:1050¢2 MR ldegBRES i HBIMY ms}afyoto bind huPrPec
(huPrPc) prion protein, conformationally changed
and/gnivbnPssrtestatsdrwitPPRsc) , or both, are provi ded bel ow.
The Ilgands may bi nd prefere{lm aéﬁ‘)‘/} to 15 huPrPsc.
Exenpl ary. ands are set fort? S 195- 212,
whi ch. ar eTFRERBHNG pidsetgnese tha i 5%@%@%1’%@%0&‘
sporadi ¢ CID brajn_honogen4P®-rg#sfant) | yted i n CPD and
was used as the| SBQIDNOf hiiSeqesnce HYD was di scover ed
3 times in this pcreen. Red beads signifijed the
bi ndi ng of PrPc; | 85f 13 sequéldds contaijned H Am no
Acids F, Wor Y w96 found i nHER 24 WD|2004/ 050851
PCT/ US2003/ 03834519;1= and Rop@gpHappear e only once.
Three of five bepgge#trat—pref itattyfound PrPsc

(strong signal) feiat+ve—to—Px P\D\vw—t—e—bead)
contai ned K or P%@@p—p@&uﬁ%ﬁ—k& NGS: 200 and
208. SEQ I D NCS: [195-212 were tified iin a 3-ner

library to bind HHBE* andy rYEﬂlPrPsc trieated with

203 *xE YHD
204+ H** YDW
205%%** WDY
206** HYD (3x)
207** HWD
208** WTD
209%** FPK
210%** HWK

2] %% WEE
212%** LLR

* 0.5% huPrPsc in 0.05% sarcosyl plus PK treatment

**1.0% huPrPsc in 0.1% sarcosyl without PK treatment

**% 1.0% huPrPsc in 0.1% sarcosyl with PK treatment

**%* beads were selected from the gel before transfer; for SEQ ID NOS:204 and 205, beads
incubated in 0.1% huPrPsc in 0.01% sarcosyl with PK treatment were selected following
washing and taken directly from the gel

Three-mer ligands that bind to human PrPc, human PrPsc or both

Three-mer ligands that bind to (PrPc) prion protein, conformationally changed (PrPsc)
prion protein, or both, are provided below. The ligands may preferentially bind to huPrPsc.
Exemplary ligands are set forth in SEQ ID NOS:147, 152, 206, 213, and 214, which are listed
in Table 9D. These sequences were identified in a 3-mer library to bind huPrPsc and/or
huPrPc from sporadic CJD brain homogenate diluted into (*) CPD buffer or (**) PBS.
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conf or
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g and taken
s that bind
nmer | i gands
mati onal |y
are provided

(*) spaadiw.CIPhrain lpargsratedilpedingo ERD iffey bi nd t o huPr Psc.
(**)dpoeadid @FTY braighndsgante dilatedfimotlBS n SEQ | D NOS: 147,

52, 206, 213, and 214, which are listed in Table 9D.
S nces were identified in a 3-nmer library to

bi g RuidsSfes@dl Herein may be produced by chemical synthesis. A variety of
protein synthesis methods are common in the art, including synthesis using a peptide
synthesizer. See, for example, Peptide Chemistry, A Practical Textbook, Bodasnsky, Ed.
Springer-Verlag, 1988; Merrifield, Science 232: 241-247 (1986). Preferably, the peptides are
synthesized, purified and then coupled to a resin or a membrane used for screening.
Alternatively, the peptides are synthesized directly on a resin, and the resin-bound peptides
are then purified.

The peptides are purified so that they are substantially free of chemical precursors or
other chemicals used in standard peptide purification techniques. The language “substantially
free of chemical precursors or other chemicals” includes preparations of a peptide in which
the peptide is separated from chemical precursors or other chemicals that are involved in the
synthesis of the peptide.

Chemical synthesis of peptides facilitates the incorporation of modified or unnatural
amino acids, including D-amino acids and other small organic molecules. Replacement of
one or more L-amino acids in a peptide with the corresponding D-amino acid isoform can be
used to increase the resistance of the peptides to enzymatic hydrolysis, and to enhance one or
more properties of the active peptides, such as prion or ligand binding. The prion peptide and
the peptide ligands described herein can be polymers of L- or D-amino acids, or a
combination of both. Also included are ligands in which analogs of the peptide ligands
described herein are present in non-peptidyl linkages.

For example, in various embodiments, the peptide ligands are D-retro-inverso isomer
peptides. The term “retro-inverso isomer” refers to an isomer of a linear peptide in which the

direction of the sequence is reversed and the chiralty of each amino acid residue is inverted.
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screening. Alternatively, the peptides are

constgintthesirucsure of theqeplidobackberss i Fhis stiafeghean keswsed o dewelop peptide
analcgggp } tgf %%cﬁeygd t&%ﬁc urs'gfe{:&‘gm Tagllﬁr Bt%gxh;t}ﬁes I\%C?Oﬁglgf&aftlogdls often

arte su chém ¢

accompﬁéhbﬂi’@f foriing ot Abide %ﬁmb@ﬁb&nlﬁpﬁdé N- ah@ERfdini, between a side
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tide.

syn f the cal synthes
I}“&@g gthers methads ?M%%HB% Pésma I}?iaw%%tréaﬁsowo peptide
sequaﬁegw bder t@ﬁﬂﬂi@v@ﬁfeﬂ%otéﬂ&?' y%lﬁef A?fdagae@av@;m q*ﬁezs@nﬂclude the use

her snal rgani ¢ nol ecu | acenent of
of Cou-nnmh)elam;,mlds) (seei dor cxana)ltpepﬁqsdeetvali; Adwh@rotein Chem., 37:1-109

(1985 of B QR Ietn Do ReieR SeeB o xRV R OE RS b Brovein Res.

18: 1915@0;0(139@1;5 and to enhance one or nore properties of
the active peptides, such as prion or |igand binding.

ThE dssiresh tye st imere aeatide Heands sen be nresgahismyltinde popies. Identical
copifSS4R GHDS AR IE fe Yo RU: AN R0y, HorBirimers, ),
or m\Al‘Mle\cc@mlctﬁ psptides tvhs/ipeint seqenice ganbsSpresent (for example, heterodimers,
heterotrimers, etc.).

In an alternative, the ligands are synthesized using recombinant nucleic acid
methodology. Generally, this involves creating a nucleic acid sequence that encodes the
ligands, placing the nucleic acid in an expression cassette under the control of a particular
promoter, expressing the protein in a host, isolating the expressed protein and, if required,
renaturing the protein. Techniques sufficient to guide one of skill through such procedures
are known to those skilled in the art.

Once expressed, recombinant ligands can be purified according to standard
procedures, including ammonium sulfate precipitation, affinity columns, column
chromatography, gel electrophoresis and the like. Substantially pure compositions of about
50 to 95% homogeneity are preferred, and approximately 80 to 95% or greater homogeneity

is most preferred for use as therapeutic agents.
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. Int. J. Pept. Protein Res., 18:195-202 (198&;‘). | f
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biolagéeshflid, ngdeeondrtionsisnfficiat kmtapse Sormation sif @rprianeligpnid demposite,
and Ijli]qognslgrfoge%( i.n: téats Ihr qg%gndg ?«% ﬁmeqlrg%ﬁ& lesolid %Elgseklg he ste;())arated from the

sample, thereby removing the prion protein bound to the ligand, which is attached to the solid

phase, from the sample. For example, resins and membranes for removal of contaminants are
well known in the art such as those described in U.S. Patent No. 5,834,318 to Baumbach et
al. and PCT/US01/11150.
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e

. enzyne) or synthetically. ternatively, a sing
micrefifer dish Gler dxaaplebBVEy mobesopdeneator cpolystiyignes anight tubee(glass or

hgan ptides, | Wt her cas the resultin .
plasiey R g REP Ly £ rBane Vi PAGPEBT Ry A ERle; i, ang g 1. o
micré@atifige il er J hls, §iliea,tflankl aﬁ@ﬂli@&iryﬁ@lpﬁlieﬂ ®ead. The desired

conprises prion-binding |igands. Wiere the |igands are

compaugBt 1YY hecoraiangly bonedyios apneoyalerdy pitached Huengharonsperific bonding.
co . L . i | LS
CoNSEP T L R B R o ey e
empleyehdatie mherinlcfdr thetbélad surfagkt dilnstative lpplyngers include polyethylene,

ol ypepti de n he_syntheti cal | rodyced whi ch
polypqp p% n@p}yﬁ%—m@t yitens ’per?f’fya e_:neEi 3methacryfate, polyacrylate,

Fs mit Pt gt . e
poly{cfiére! teFthitAfuyl AR, 1R, LRIIRy! bERRAS), Tl idithe diftuoride
(PVDRe siticonesdpagfoimhldeingie, sdlulasdecellnlmsa réatate,arirocellulose, and the like.

synt hesi zed, and ,screened for ,the abi,lity to hind ]
Otheb ﬁa&eﬁlagsn\g\%ﬁ}e may bﬁﬁénﬁzl‘?}éegnlalgfugg Ba%eé, %lﬁssg%fefagﬁﬁst’ H}etta(is, metalloids,
semitbhiR¥EVe mhRAbkNEenidn@Brith®1ik® Bl 2daiBn) SubstesSthad Brm gels, such as

preferred. The synthetic peptides are inmobilized on

protaysader example.gelaivgl dipppelitagcharides salicataso agarewr andhgolyacrylamides
0 P ' h
can GELUIT O3 20PN 4 ek S0 3HRARYIR delans, otyten
glycalo rme]?ﬁﬂfﬂ:]lttmits, g%ichoaks phuspholpidby kﬁlglj ahih | gvhd-zﬂﬂ tchlﬁﬁﬁ Yatoms) alkyl
specific for .prion protein. Beads to which the .
ammghigy, saltsand e dike 2 elspauieblei Shers theseldd surfacaps gorous, various

Ui : Pri : o .
PO b e A O e PG e peptiae
may baircetporaiéd duadg/polgmebrizatipn epteanlid syrfaed di agnostic

applications. Pri.on-bi ndi [ ] ds may be, i mmohili zed
onIh, DreRering, fhe Sirtena Bl ob Miispn Dhtsrials, Ay dsgeqployed, for

exanty&) damitthtdse D b8 tall VaFouls" SHpEtiEAMH0R -exdMBle Drét@in &batings, such as
hase to which the igands are bound is af Fowed to

gelatopeanestusedhéo seniphen speaifle bisding, simplifygiovalent donjugatiomded enhance
] :antditti on;hs%fi cient to cause formation of a
signal delsion GG kG mos ¢ e,

If covalent bonding between a compound and the surface is desired, the surface will

usually be polyfunctional or be capable of being polyfunctionalized. Functional groups
which may be present on the surface and used for linking can include carboxylic acids,

aldehydes, amino groups, cyano groups, ethylenic groups, hydroxyl groups, mercapto groups
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and prion protein in the sanple binds to the |igand.
The solid phase is then separated fromthe sanple,
WO b@remgsr enovi ng the prion protein bound to tPEI/US2003/038343

ligand, which is attached to the solid phase, from
the sanple. For exanple, resins and nenbranes for
renmoval of contam nants are 30 well known in the art
such as those described in U S. Patent No. 5,834, 318

and the liBauThaokanatr ofdinkimnal wRETYddsG ¢f ddii@ind? & Viious surfaces is well
2004/.050851, PCT/U 003/.038343 Exanpl es of bi ol ogi cal

kno légmpg’clﬂl tg%fl@rﬁiw limted to, blood,
bl pigsks ﬁ%[éaneIQaf GRB S s ;Iba.%té‘d ROmSGhe Pro®Riifdiih Ia%ﬁﬁbh by, using affinity
bi ol ogi cal sanpl es include cerebrospinal fluid, urin

chromatogxephy .nligandsiaesoeding tcuihd inveatios carr be etashed @ heolid support such

as a 307 oF p ekl ALyl o 6 and vaPye B miort Py pelutiqn, n this

instafceY éHel 184aMd MaySel dotlplel i A 861%d SpPok! nfb%xéririr’%et 41€indt buppgodt such as a
|nstance the solid surface may be a rane (for

mempseager & resi, tang deg prigmopreein blndmtqﬂhé imnmebiliged I@g@fﬁo ’he immobilized
agenﬁﬁ@&%ﬁy gg g&gcr:t&? |b¥ %{etggél %)Fﬂq%ba&)les c%?%é’cf ohe ?q m%ret (%‘éﬁfcsequences

obtaiped Yhprothy | igimal sdi’édnm?g m&ﬁfbe,lmhxﬁibﬂized amch fd@ﬁl |sudiﬁ‘é pol@methacrylate
m crocentrifuge tube, or a glass, sjlica, plastlc

or agagas| | Qher iypsIof mesin Hivh anayThre utrdsinelude. 1for @eswﬁakfe pephaspge, cross-
hnkeﬁea \éé‘l Cﬂo\ém? Hﬁg hnﬁ%\l gﬂ&g%}flﬂrﬁl@% lééhfe[ &rgant g}gé‘gug&ystyrene

eC| bon e variety o
and ceﬂulroga n}\/ten';bmm;emesush afy atytonraidweHuloss) thayyabddiet used riYie bssin may be

enp %/ %tasthe material for the solid surface.
ap(’lﬂnﬁﬁ@ WS & ol yners i ncl ude pol yet hyl ene,

Use @ql,z M&@Ub@%ﬁPﬁ%&’(‘l met hyl but ene), pol ystyrene,
nmet hacryl ate, pol yacrylate, poly(ethylene

t eT hgalmdls dessyibed Agusin am;pllsomsefm) luy@wmemlgdd mqtecanng)the presence of

or q%g* ér\“ n %gﬁat%h{ lléxgzi? | %%%a %Ié‘l'pp: %AoB]é’ll g?%ple such as, but not
limitéd td, Besk llidleds®ovansl corigettd Weth a KEdhErundet @ndadons Whffielent to cause
may be enpl oyed, include paper, gl asses, ceramnics,

fonnﬁﬁtqna P 2 ¢rapplPx detiicen the mrionpngtain vaad rihe digand.s The @ﬁ@meg is then
de‘[ecg«fjdC Eopggéﬂvgﬁ%?ﬂeapns g{;%ér qge):(rg% Fcfée{e%ggg th%: :}g&:seh&f Ut pnon in the
biololgiqab:gmiglaacchar i des, silicates, agarose and
s
the s%ﬁ éle‘iec@i!hg %t{)ﬁl@@i s)rlérf‘ﬁﬁ?ﬁéxpﬁfésl h'lsp JafSlied! cgﬁllﬂg ligand

12-24 on a amoni um sa Is an
prodmd’nienj $uch aaldenag peptglgi swaihless, dﬂhda@luheomwgat@ﬂ touhé hg:mdl bsy joining

ol e B SouR U S oAl SRR AP motcut
specﬁ@ o 98 1i g&&}/ shéh ANEORBL &}, e8llagelddNGdRRe U(Ffﬁﬁlb}% & bt indirectly.
he solid surface. In preparing the surface, a

A w1§f> ety tof labfelsoanidf eoniigatiom teshnighes araynbwn@nélamymort%emnswely
in bof Ry EXERAR o P Gt FRLL DT G EBRI R, grmes,

subste@i€y] cofictng)iifihiBRorss fa6debdetit Biofsties JechefiMdihdsteiOMaicBEY, magnetic
conj u ation, and enhance
particles, and the like.

Detection may proceed by any known method, such as immunoblotting, Western
analysis, gel-mobility shift assays, fluorescent in situ hybridization analysis (FISH), tracking
of radioactive or bioluminescent markers, nuclear magnetic resonance, electron paramagnetic
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signal detection or the like. If coval ent bonding
bet ween a conpound and the surface is desired, the
waeoasss || usual |y be pol yfunctional or bePCHpsi®038343
of bei ng pol yfunctionalized. Functional groups 30
whi ch may be present on the surface and used for
I i nking can include carboxylic acids, al dehydes, am no
groups, cyano groups, ethylenic groups, hydroxyl
resorgncey pmppacbﬂowpﬂpectgrsooms coRfnn\Ehrdi@thigephigSdapillary electrophoresis, or
PCT/ U 20 343 an the like. he manner of Llnkl
othermgthg gfmal B upQR 3 Fe&‘}%onéﬂ PPEOEENTEe OF (Both. The
partidiar! labé'I Q)‘P\ﬁ@te@trdgle' g?oﬁifrﬁie)d ihthd!gdsh f"iseq%t'arbrftféﬁl a tpect of the invention.
[1Tterature. Prion proteins may al so be separated from
The dﬁtﬁéabl@ grstupi gas berany mzammléiablpg%daﬁg:tdﬂec physigal or chemical property.

suohg B QIRHIE TR Hivs el MPLGaleed "B bRl S AR i suon

methdd'&MBedpplicBRAhs §f6§eﬂt@néihc5tﬁ PN, 5 BIKBVS ah{? Bompbsiiod d@EBtable by
solution. In this instance, the flgand may be coupl ed

SPCCWQSCQPIQQPhC@O@GmLtb10¢1@nn@@1,amn@n00éﬁmlqﬂrb reﬂecmq@bmpﬁlcelmmhemwal
meaxfé %% seHlff ”f%%lQ 1"118 %JeSe?# g nt Hl%gﬁr ! ﬁ&og@!cgﬁten?eisb p%?' example

luorgyggingsotpr g T8 %assrs%ufiﬂ@f ﬁ%@éﬁ% lige )fra&mq?tr?ls 53‘ example, >

B et By e (o ey 067 G Rehor 3 g gFroridgne, alkeline
phosphiidse .&Eeryssamhe gu&ed agqetéﬁf@él%gnﬁgpﬁiﬁ{g?%’an EIA or in an

ross- |inked agarose, composite cros
ELIS@()L yed cohaimetes , labads isueh) aP\diloidat repldatoe, copured lass esreplastic (for

exanlf fygbgén%frﬁglygxogg P Btexs o, Bidse yIl,lileﬁ%l%T Shay be coupled directly
or 1nﬂﬁédﬂyetbhﬁ§ BYdiRH @ohPohéht dfIRe Ssa d§= hedRdiag t® neeiodS twell known in the

Prions 15 The |igands described herein are also useful
art. iAs mdicated abows, ajm@:varmgy ohdabslsemay be used, with the choice of a label

depe%?1 %nglg:‘ g %e@ nlg i e'egséal tgf ?Ju%ﬁt?m 0% dth? agg??%ounﬁ‘ stability

requirdrBéres] aﬂﬁwb& mm&nﬁaﬂataﬁi; a6l Rispdsabprovigiong. under
conditigns sufficient to cause, formation of a _conpl ex

bebiprelieartvelilsts pieotlsm atisrhed y indgseiameante Cisrprply. 2 ligand
mole:%i et(ﬁ)?' %xalﬂﬁl%e&toﬁ f@%o@ﬁé‘r}@%&ﬂlﬁ% ﬂ%ﬂf&gﬁl ll'gg rll%QQ/d then binds to

etecting the presence e prion int
an atti-ipagl (ol exsambd, Estrefﬁlamdm)rmblewle,swﬂreh aéc iglieriyherently detectable or

ling the | and conbi ni.n e |l abelle and
Cova{ﬁPB}ﬁlb to % at ¢ Artgct F‘ B EPFYERC 12 fSJg ?J‘FFBWPO‘md or
a chéflﬁ[{ﬁﬁlﬁésceﬂ_tr&rﬂﬂogﬁ@dA M@?%@h@ﬁhd@%ﬂ réﬂtllliggﬁdfbdcan be used. Where a

production, such as during peptide synthesis, or a
hgankidbela negirg amjitliganéfor exanige, Iblgm; dhyrpxine; andragrtisol, it can be used in
er co al ent | non- coval ent.| .
coniuigefiah WA 1pete] athGR shritie B MBaE0 IS iavEy, apy heptenic or
antlglehlg BFhpoSMEENDT 1R8I ﬂi’Ednﬂﬁﬁ’dﬁon'vﬁitH aabﬁitibaay and the

Iex Is detected indirect] A wide variety of
gojaetiles eaR alfat hoororjegand dinectly dp signab eanaipiingaeanpounds, for

examp%) Oogft c%glju%)e(l{igrp %viit‘lllealnyenzyme or fluorophore. Enzymes of interest as labels will

primarily be hydrolases, particularly phosphatases, esterases and glycosidases, or
oxidoreductases, particularly peroxidases. Fluorescent compounds include fluorescein and its
derivatives, rhodamine and its derivatives, dansyl, umbelliferone, etc. Chemiluminescent

compounds include luciferin, and 2,3-dihydrophthalazinediones, for example, luminol.
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in both the scientific and patent literature. Suitable
| abel s i nclude radi onucl eoti des, enzynes, substrates,
W@ f0aosiFs, | nhibitors, fluorescent noieties, PCT/US2003/038343
chem | um nescent noieties, magnetic particles, and
the like. 30 Detection may proceed by any known
met hod, such as immunobl otting, Western analysis,
gel -mobility shift assays, fluorescent in situ
hy Meads oditdetacting dbbeds sre( WelbHinowr tacthiongy of gkill in the art. Thus, for

cxarli B Pedtithit.6 PRV drohat aiAgb s igyde a scintillation
courd&i s eR3edbhR a2 0031168838 Aphy © FARAO AR, 1a15d AP Belodes Q¥ label, it

spectroscopy, colum chromatography, capillary
may dieedaiectgshby exditing the flurpehrome tidtthevapprdpriateawivedength of light and
detentnl egﬁjl eeg sed upon an ?terati%n in_size or charge Ol 4 .
Bten Perfislung Y UECERes: 8% X EPPlTe P8 RIBPEOB ol 4l s TgPection, via
photographie {A&S 8y theudkadf electiohic debdctdds BEH astdhatdeoupled devices (CCDs)
invention. The detectable group can be any nmateri al

or phgterdtinlicse ead tthe likeph§innitasly, snzynetig tabelspargpieteojed by providing
> Il - | .
o le b2 o0 I SRRAR VR I8 08 By pimany

simpd@ pbloeithetriv labels pilag bR rdetarridnirtiply Byushsevingadhe lcolos agsayiated with the
copposi.tion detectable by spectroscopjc, . . .
labe]phgﬁ% HB Hepays digsddnhessntsaconjugatsh seklepitempppears pink, while various
conjﬁ%eﬁ&hﬁéaﬁ?h APl CBlor BF tfcieRi cal  means. Useful |abels
I'h the present i1 nvention include fluorescent dyes (for
exdhpligandsfdfithe awertion ¢cancdlén be ysedab eletetetangsety edracted into solution

TR NI M TR NGO TR
orgahRCHlvéal br N&HiHal "ﬂ%ﬂi ahd RS RSLRAR Supéhk@ht &8 be contacted with the

. phosphat ase and others, commonly used as detectable
ligansl, zﬁmple@ pf did samples mcmdgranﬁmalg_ltrivaﬂ_ ip8uctsapatticularly those that
have; ée ;é n%ts% g%ltaggrﬁ%f a?tut%aEQ%%pf)féJ?rllsgl ?r;llg)f ?plé% e’ggnecr%leglr ge(:jrived from
boviR®lsypt@pyLigagds inadod, erebdditheRte @85 be UBEd td&tbctTBY pREence of prion
coupled directly or indirectly to the desired
proteiBip sakntOter sotid wanplgs inelude bty tistremsomselstisnes. | ferah gugiter, bone
- : L O Vb2
el B 15 A34AL 58, Ul S FALRRO U M BEH Bt hrodcs, an
othedaimaty and animdl lderis@ihwoducts.t y requi red, ease of
conjugat.ian of the conpound, stabiljty requirenen .o
av %lﬁeﬁﬁflzé&h&ermm# GRS dnespbe Sreatsd awlg?&qsi’rsl’c is highly
senshiRB 16 2R QAAE 'PYFSC'i@BﬁJtiﬁllf"H%e&E& Ff‘fo?rﬁltﬁgfé@dl"ﬁyPﬂPfgg'rﬁﬁEéule itself is
nol ecul e anpl e,

__means. Generally, a |igan for ex
highbyi osistant ite pravelysint Thus) Gl drestmenh aviltoligest PePe, Bmd will convert PK

. t.h bi to 20 an p-i d (fqr ex le,
SR RsaP RS oMb e emaR AL IR, the PRRPs {ape dBHpd and detected
by aflEbodedsakicB a9BFEOvVal ently bound to a signal system

such as a detectable enzynme, a fluorescent conpound,

or In gnethemembadimest eligands mpeudiag 18 theniseentisin magahedused for the
iz]lga can b sed. Where a |igand has a
selecﬁg{?ﬁ?%%engﬁth -?ir}c%gﬁcd?vefg’ﬁcexanpl e, biotin, thyroxine,

Use af\Ligamdstto SlantifAPréa3 be used in conjunction with the
| abel ed, naturally occurring anti-liggnds.

Al teligrndrrrisnycomplx, apliematively, apsntibedygtnthe ligsig eurigand-prion
compRY, B8 valleled 58 qﬁérﬁﬂfe'd%gf a\ﬂ‘ytotf' aMinfbet bPRNs well known to those of

skill in the art. These include analytic biochemical methods such as spectrophotometry,

sens

=t

radiography, electrophoresis, capillary electrophoresis, high performance liquid
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The nol ecul es can al so be conjugated directly to

si gnal generating conpounds, for exanple, by
w@oovsmsi on with an enzyne or fl uorophore. EnegmES2003/038343

interest as labels will primarily be hydrol ases,

particul arly phosphat ases, esterases and gl ycosi dases,

or oxidoreductases, particularly peroxidases.

Fl uorescent comnpounds include fluorescein and its 30

chromtdgwﬂw\(é@LCr)hﬂaitahVﬁecmmaﬁog@pme (Thaj, ihvpﬁdifﬂa'rwydhromatography,

andt {3 RIS iiinglo 3l eofs Sikttn i 28 S5 Fimitaion reactions,

1mmﬁﬁ6d1ﬁﬁ§3ﬂ|(§m§1euﬂi ielible B LiniRife RALOSIRSR 5518 radioimmunoassays (RIAs),
PCT/ US2003/ 038343 Means_of detectlnﬁ abel's are wel |

enzyrteoliked dmpnemesorbent igays (BLASAlk imprunofthersscenibassasasnsl the like.
where the | abel is a radi oactive | abel, means for
Redugéios of Ner-Specifie8adingscinti | | ati on counter or
phOme of skl in the larh widl appreziatothatlitdg mﬁphylcsiwmht@ tethece non-specific

bmdlg%gﬁ ?s:ﬁs 3 1d ﬁ&lor esg@m}ﬁsl abel a[lrfrctrﬂea g%%@%p %he ass%l involves a
hgaﬂ@dﬁit@&@aﬁmﬁ dnﬂﬁﬁm@ﬂi‘ﬁzé_d 6’@& g6lid Bibstrhee, it Qs%i@slr'a!ilg to minimize the

fl uorescence, tor exanp nlcroscopy, Vi sua
amovyR; é@lﬂrmmﬁv ibanding, ks @grsabda |sebsrtnatqn Meggns: ¢feredeaing puch non-specific

blndﬁéc%; \9@1‘1 “icng ft%%ﬂf) %glrllgﬁlan g:a%l% eTﬁﬁEﬁiy, %h%el?ﬁg{):llvys coating the

subs&ﬂtbywﬂhla)pf(ﬂﬁﬁél@oﬁd eoﬂpbsﬁﬁélﬁd Ihypaﬁ?ﬁ@ilmﬁ IpR@tein compositions such as
appropriate substrates for the yme and detecti ng
bovipg,and &rmmc SR pEREHR GRS - @ea@t powﬂﬁaql mjlk, and gglatin are widely used.
| abel s nmay be detected sinply by
Otheg SQ‘?)JW ng t’ﬁe col or associated with the 10 | abel.
Th Wssterm bicd ranalysis diap sdsoche ased ay sletecd apdigadreify gied presence of prion
oft.en a ar EPV\,hllevrlou conj ugat ed beads
pl‘otecJ[B g8 S ‘z'pg techhique gegerally VeS; 3R ngfsazpﬁg products by gel

elecﬁrcﬁ)h%&tsisoéh ‘ﬂﬁenbﬁlss 8f BRldtaed xifé}g}ﬁ%eﬁ& Préded&d 8f %Bltsf Q&h%mng the

into solution froma solid naterial. For exanple
sepatagd proteanspioe suliablsesobist snpporie@uddi asha m’aroaciuéwsﬁltm nylon filter, or

deri\%n% &y’ pi%clpgﬁlt\ég) cglélcﬁ%aﬁ{nlgf:t%x%gcl)wdl[ srléln}quegndtgttf;? bl %%lu ldtegcrgbed herein.

The Eg@fds|spéc1ﬁéall§'0cim<ﬂtc§@?ﬁb1t€ﬁeptm@|ﬂx@@ odthéBdliddeppyied These ligands are
y

roducts, particular ose that have been exposed

dlfeqﬂd labdert &r. phemativehndhist may be sebseaemntlydstasied, usmgriébeﬂecbantlbodles
that SR ﬁgﬁﬁ%g§lqbﬂ§g 21§ sources. Ligands in some
S

en can used to detect the presence of

pr Oditer gesayt foirmats inslaidé lipCkdney lrﬁmluhﬁhSSWAS), Rellicidl@se liposomes
C bone

desigpgaitg b‘é@;peﬁlﬁc%&{}gq}@qss(tf I rgqschglfgle 1ga| 5%95 Fﬁlqﬁ% 8{1@})81&@611 reagents
or mafkdre |’I‘he réle&ded %Héini%hﬁ a@’t‘hgﬁ 8&9&&55’ acc%kaAi?% st AR tiechmques

ani mal s and ani nal derived products ernative
PharmmechéﬂohqvgaHWmonpl exes may be treated with PK

et e ligplscHestine Pereih s MR Staysicring, et pmplications
for th& SRlafmdr oth SEE] Yas6$ 'bgt Afctib® o? r@hﬁﬁ{rﬂaﬁ'@tth Pﬁ'éﬁ orB¥hisms. For

treatment wil di gest r PC and convert
mstagefnsunt onee embv@tmenb Pmpteed otfdtelatmg rTgSEsemaa ahamfnaphs provided by

adm1 ?efrg{gglrt(gs Cg{r!}l@%%hai e%gt fffe% Veana%oql% ecft %d phe%r?nacgutlcal composition

containing a pharmaceutically acceptable carrier and a synthetic or isolated ligand as

described herein. The ligand may prevent polymerization of PrPsc through inhibition of the
binding of PrPsc to PrPsc. In addition it may prevent inhibit binding of PrPsc to PrPc so
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I n anot her enbodi nent, |igands according to the
i nvention may be used for the selective concentration
w@BooRnRSs1 over PrPc. Use of Ligands to Quanti f pPCPUSN%038343
A ligand-prion conplex, or alternatively, an antibody
to the ligand or ligand-prion 30 conplex, can be
detected and quantified by any of a nunber of neans
well known to those of skill in the art. These
decré¢asinig RiBscamadlipted cobvarsine of Ealc todtrReaithersby lelaying the onset of clinical

syl VRRIED i [y Beng Nty nEpPitRIchE Riign ogg recctive

agent&d 2(@1%’{ QR GRdleRd. /tyﬁgg%o&sﬁﬂ%c A& BhRIRER SHNY compositions are
HPLC), thin layer chromatography (TLC),

sultaéWer wiefin agiagaty s derededigempiystemsand t he | i ke, and
Vabﬁs%gss I r%r%!a{%gll_ﬁ %lcco'i[ganlgg %ths gl}?eﬁﬁoc{ nléi eoﬂutga% not limited to,
preC|p| I'0n reacti ons, usi on (single or

BSEd @uﬂérﬂn)smblenﬂiﬂ{koeﬂw%phﬂ hasr,efehﬁe spatdiformraneoptadeathy, CWD, CID,
(RIAs), enzyne-linked i mmunosorbent assays (ELI SAs),
GSS; faal msprmés, aB¢ ¥R{D assays, and the like. 5 Reduction

of s t I

ap%?g %ﬁg& {atﬁfcaﬁ ?ﬂk}gﬁ%ﬁ% re%?ﬂri%dbfdrrﬁ%aﬁaﬁe i tgfmc!ﬂ oral or local
administraﬁ@mmPfretérabm nhi¢ pharhacagsal somapubitibns | ang admahstbled parenterally,

renmoyal, froma_sanple. Were.the as i nvol esa
for expmpiey ipfravgnARy, ?‘&Fﬁ‘éeoé}élé(nfnt’faﬁﬁ%?ﬂiﬁyi sply. ointgmuscularly.
Thus} 'tﬁésﬁrv@ﬁt ISerl'dés gﬁésﬁ%n@ ﬂ)loadﬂlﬁﬁs'l?aﬁgn {Ha€ co ?/i‘gé@"ﬁ s@fition of the

non- speC| binding to the solid substrate. ans
agentse dessribgd sabohe rdmob/pé corf Fespedddi fidiangacaeptablel ¢ark¢rovmeferably an

t hase qf ski in the art. icall this i voI ves
aquepii RS AL vay of Alpeot e BB & higks Strcemple) ot buffered
wateS,00B05 Ishli®y)- 0.3% BRicieC Wyalurondé QCRI, MBSt £18S (UGRe. These

as bovi ne and hurman sefum al bumi n (BSA), nonfat

comppsiténss eupsnbe seriliged byetomyentionnl walldetoym siesdlization trshniques, or may
be ségﬁeaﬁl dmaclgxev}%ﬁlﬁﬁg a*al,l Sus ARG S O}?%ea#e?éﬁage Si’b%elgse as is, or

uan resence
lyophilie¢di thei llyopluﬁaé'd’) bﬁ:parﬁhentl&ﬁh{gﬂ icomBingd n\@itlald ytetilev edlvEiSn prior to
separatln sanpl e products by gel electropﬁoresis on .
dmingsirafign; s RomBeSions Wy gRentAR Phapcadicaly yeempide auxiliary

gLy SIS B, Y SR st s
bufferyigoergeﬁisl tomicitycadjustiag |agatts zmttmg/ hgamts ard the llikeafod example sodium

i ncubat the bound th th and des
acetf{y giain Hpfatd, sae cBIBeL Pa Y e it sorbitan

mon@l%ﬁlta'téjﬁlefthdﬁ%fhnﬂﬂebﬁﬁtesﬁU d support. These Ilgands are
directly |abeled or, alternatively, they may be

suBglqulghtCDmpdstlm ev@nmmgall a@@b@d sohitli ¢roiers smay rbat used which
RS B B S RO B SR BB st
soditrh RASEHAES, talkesh, Oedidlose) Qué&esﬁﬁ%sfel maFﬂésﬂﬁﬂlcaﬁaohﬁt@r and the like.
exanmpl e, Ilgan&s) and rel ease encapsul ated reagents,

For gyal peiistsationha nhammeacsuticadlicaspeniahie Soatoricepprapasiiionclg formed by
1nc01%%9aq{ng' Jhgr SRt I?J}Hl%[lg eﬁa%ﬁ&‘édq%%lents, such as those carriers previously

listed, and generally approximately 1% to 95% of active ingredient and more preferably at a
concentration of approximately 25% to 75%.

For aerosol administration, the polypeptides are preferably supplied in finely divided
form along with a surfactant and propellant. The surfactant must, of course, be nontoxic, and
preferably soluble in the propellant. Representative of such agents are the esters or partial
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_follo OWs.

25 Pharmaceuti cal Conpositions The |igands descri bed
herein are useful in therapeutic and prophyl actic
wa@ppkiosmsi ons for the treatnent of TSES causeRPCDYS2003/038343
infection of a mammal with prion organi sns. For
i nstance, in one enbodinment, a nethod of treating TSEs
in a mmmal is provided by admnistering to the
manmal an effective anmount of a pharmaceuti cal
esters ofrfeityi dcidsncodthiiog tiamimn brig 28 qattanrmcmasitsuclabd yaproic, octanoic lauric,

5SS t abl fﬁé%l% Lﬁé]ieﬁ{gd il gagﬁfdg’l%ﬁ%%‘#sz% :a%daflﬁh 0% olyhydric

alcolﬁﬂ’lo)‘ 'Tfsrd éRd LAY Ride PriiBGEdt difepd) gstlcl'i BOhlkdd 8nnsfiral %cherldes may be
bi ndi ng of PrPsc to PrPsc. In addition it nay prevent

emplpmd bi ciiriedicay abfo B wduded, B3 Hesisad, a8 3vithD fQO@Mﬂﬂ@BEL‘lthln for
r (/(gq?ZOOB/ 038343 decreasing PrPsc nediated
in a‘&?ﬁ WF¥h of PrPc to PrPsc ther eby del ayi ng the onset
of Thd hib&R! adnSMIFREEIWill Vakedpehiding hBod MEaNISbeing administered, the
thensel ves may be nodified by the addition of a
state i 4be imammalgiepeiving tregtrgent andabe meaAnseupadmpinisiation.t én glierapeutic
apph]ggtF T %(gl%ﬁgéi' 1(%5 aéﬂ%l &gm’tg ‘Jfltﬂw?r{%ag;;g{zaedﬁgg %&@g‘ln% from prion

vari et I'Ver

infecbBos ¢ ae 5mb@nttsafﬁcﬁ@ﬁtt@ @hhﬂﬁit asreqd GHhE @rivhd, lor bhRastiaftRdly arrest the
i ncl ude, but are not limted to, BSE, transm ssible

SYmppmg ob tec fiseass padHifs carap m@oa%&ﬂqmu% ieauain e ascma}lsh this is
deﬁn s "dediBpeut efr@life doSS© MihFantd @ﬂ'eéﬁg\l. g)o%c tioigeuse will depend on the

AF nacettl ca conpositions are 1 ntende
sevexpt«yr efithe rdidease, ojs partticular abmpositi@s aind thelweigls tandtgeneral state of the
har ceut ical

recinighy 1eQpittscBA LA (e Fgneopt auind B8 (6 Fout 5 mg per day,
predkf BRIV p RGP RS omall) TOREEARLLY.

i ntranasally or ranmuscual ar | hus; "t he invention
prmvaddesong @MmtRN)ﬁyanmngdtﬂ llgaadsf atay de intreduced (11114 |mnmals to
a.sol ut i of the a ove dlsslve
obiaif B4R TefoshiresBiRRnT HEIRAN SRR TREHEp G gHetact!
agueousTkeainve@ion WilVEE HE&eMbaS indgteReUGt&BbY MRk Df BPatifieexamples.
used, for exanple, water, buffered water, 0.4%
The fpklopig exanpigsciry effarsd for dlusiFasive @uemases. apd fxeiipteadad neither to limit
nor (%ﬁge{ﬂgqné,énlflgnlmﬁ,s&%conpom tions may be sterilized
convent ona nown sterilization techniques,
or may be sterile filtered. The resul ti ng aqueous
sol utions may be packaged f use as is, or
| yophilized, the | oph| lize I@IPB lsdr ati on bej ng
conbi ned with a stldentificaon of g Ligands
adm ni stration. The conpositions may contain
phEhepientbindidg Mgands dedcaibed irnthei Tabasyset furthshaeioegeraddentified as
requi red to approxi mate physiol ogi cal conditions, such
pH adj usting and 20 buffering agents, tonicity
PepB&l Lidtdr)SyAnens s, wetting agents and the like, for
exanpl €, SOdI um acetate, sodiumlactate, sodium
chTls pemsidep endpeptidn Gbiavies vsefulctor dheiideotifieationeof the prion-binding
noneol aur at

ligan B HEhPRTRRhE el AR R S afe Bl Bfigvitle, k) or

ComEhiveslfts B@echfologiesl Mickhond, VA) directly on Toyopearl amino resin
(TosoBioSep, Montgomeryville, PA) using standard Fmoc chemistry based on methods

described by Buettner, ef al. 1996. Peptide densities achieved with the above scheme were

typically in the range of 0.1-0.5 mmole/gram resin. Libraries comprising 1, 2, 3, 4, 5 and 6

amino acids were synthesized. The 4, 5 and 6 amino acid libraries were synthesized on
35



10

15

20

25

30

i nclude, for exanple, pharmaceutical grades of
manni tol, |actose, starch, nmagnesium stearate, 25
wa@omismssaccharin, talcum cellul ose, gl ucose,PGUUSWEF()38343

magnesi um car bonate, and the |ike. For oral
adm ni stration, a pharmaceutically acceptabl e nontoxic
conposition is fornmed by incorporating any of the
normal |'y en(PI oyed excipients, such as those carriers

amum ‘Bayopeart gnd Fordeined amiatug@ﬂ’éthlclapd@m@lmﬁm e$ § spadet between the

ive in red| t and eferabl at. a
aming A e i eiod BB R rabe JRSSeie: S5 ithigfh from the Fmoc
alanid@r @80the aBBL NVt scktyigwd. tTe pRkiHee i €S wak S ften found 1n the first
_géeferablg supplied in finely divided form alon
post

1 of fag Lbraey. sengowitbdhe amino teraingl pming agid ohike %ga;rd This was
r n r b I u
probAYLaE wh PartR N o e BB BB B ole ndor Edmn
degraddtionslufing pajueheihg. 34 WO 2004/ 050851 PCT/ US2003/ 038343
esters of fatfy acids containing from6 to 22 carhon
at GEome gEYpodinenis, ripfividulbepds; each catying, muliiplerpenies of a unique
ligarkh 36 ifimobii204 3 Bepiohd’ G bievichls RRRALY iy SOhELE containing PrP.
Since pdrige nmmlb;ndoﬁ leandsvbanelob sgmtl&smd entofthasurfick of beuds, it is possible to

I d be d. A
o SIS TR, TP QYR A SEEE) B € i,

Thede@fpahdN dte 5Q@Eened usiHetROASRELAREMBEY for Tﬁﬁalqgménbnce a lead has been
admnistered will vary dependi ng upon what is beilng

identified, nadstitéonadl, hgalnés (sutatibragés)t tue mﬂhmizedebmdu wrg the lead ligand.
t he mann

Scre?lﬁgg tggﬁ{]?%? %uri) lé?fﬁfl? S.ay gei;ilg(%o 8@%@8@2}@{%&@ \ggnlé 1mproved characteristics.

ThroagHiaproéeds @€ itcfution HRRYEthesid hRBSitedid Rié POssitIO D Rfehﬁﬂf preferred
infection in an anmount sufficient to inhibit spread of

ligand§e prions, or at |east partially arrest the 10
-0f: j.sease and its conplications. An
Pep%%o%?@ég%ﬁ%?%e%ﬁgcconpl ish this is defined as
" t Neryape ahobaieth lof bﬁd‘se{S{SiOO engl OB&ry beﬁ&@tﬁﬁlﬁ adﬂ:fra@t\izete placed into a

. for this use depend th
Bio- Ep@@a@épo sehle cyaqr@ate&;galw S Qﬁtq s Wt 32-6008), and
Werea%s&@nﬁftﬁbOSE@lﬁﬁmo%lﬁlﬁ@s C?? |84 M@ﬁeihaﬁ 3 totljéﬁlove possible
dose wi Il be in the range of " about to a

impypiies dag orgaptoesfoémntﬂ ysedbo qveptida()syn@eper Tdha;beadsowemrthen washed and

con BRI TR BB T od S B St of 105
TBSIMEIHSdutcd MntedRtichal ChRadRS| Cﬁdchher#ae%msmoorﬁsr{%%& Guas then
the | |ﬁ%and whi ch the nucl €i ¢ aci d encodes

stoppagh/angk grbe@dsl wengesugpended bed mlnofgﬁr@sét lerrTBfemd dlldyedsgyswell for an

add18($1%az?g uf%s ﬁ(]?‘%& aunTci1 g% lgg lvlétgw edccg es aﬂgsgg To prevent

non—E}ﬁctﬁbelﬁmdlﬁgbf Mést maﬂ?éﬂal d@fherl%smflemﬂbmlbbmm ﬂla@eﬁﬁ{ m TBS (Pierce,
nsp 1 Identification of Prion-b g
Roclf_fpﬁia,{}ds Cat # 37532) solution with added 0.5 % BSA (Slgma Cat# -7030) was

.applied to the beads. After covering both ends of the column, blocking was performed

overnight at 4°C, under gentle agitation. The blocking solution was drained, and 1 ml of test

material containing PrPr, PrPc and/or PrPsc was added to the resin. The column was tightly

closed at both ends placed in horizontal position, and gently agitated at room temperature, for

three hours. The PrP-containing material was drained out and beads were washed under

gravity, driven with 10 mL of TBS containing 0.05% Tween 20 followed by 10 mL of TBS.
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The prion-binding Iigands described in the Tabl es set
forth herein were identified as 25 follows. Peptide
wa pirasossSynt hesi s The peptides and peptide | i PCHUS®93/038343

useful for the identification of the prion-binding

| i gands descri bed herein were synthesized by either

Pepti des International (Louisville, KY) or

Commonweal t h Bi ot echnol ogi es (Ri chnond, VA) directly

DetecivorigfypopedPrPam no resin 30 (TosoBi oSep

onery v Il e, usi n t andard Fnoc chem
paLBOECRn el Db S e b ge dBpisecoRpelon ggtivody 3P4
(slgrPee Phedigind ensi)t didfehaRs, @0’03% vm;sh cbﬁ‘t&rﬂ@\l% ERETE MRS Bonoclonal
yplcally in’the r;@ge of 0.1-0.5 nmole/ gramresin.
¢

antibogly btnds dePPeniprHrB hyPrPr, t@t hag, extremety mﬂe,acm necaffiityl or haPrPsc

or hlﬁ{’%c ﬁft{eﬂeggitiig Bﬁﬁ dgga%d%gﬁlﬁsa g]ilPr (l)ne malil ifé% of diluted

3F4 Rfebblip3i0 34@sit343adsofidi @ chebiecidl llafﬁy eV ctsieskpdsed to material
m xture of tBoc and Fnoc al ani ne as spacer between

contgipiag PsRe. nbhaesads sigee ganély Agitated yrbAF 4cﬁ’ﬁ rgqyp terapgratureT f one hour.

S8} 55 5. P MRS TS OB B 30t v 10

mL JfaBRland10 e (fﬂTl‘Bﬂ comﬂﬁirigl(bl%dfwdeh i29. IMhbbasds, w@rb@lﬁ@ 1ncubated in
W th the amno termpal am ng acid of fhe_ligand.

1 mlghalkalmeqphgaprhatage iabelyd Gna vati-Mensey el (o (< Rhr Gﬁ&wrsburg, MD Cat
#74 lggg’ H ed ) M (ﬁ{?ﬁlb%&i‘% RRLA/6384 BS QH%S@ IE%%& on was carrled out with

ation I ng sequenci ng. n sonme e
gentle ragmxtlmiu fir bhadsat reamhempenatureg Sodutiph poatatmng ﬁen-bbumd secondary

PSS e e R SR TORE S and 10 m ot

TBSSINWE 18mb afIfini#ePaFe st édlﬂ%ﬁj a Ssﬁﬁgi!ratéefo% ¥IKaliRS Bﬁc?sﬁhatase (Pierce,

onto the surface of bead S, ossible to
Roclqimdd Uceab rﬂ%ﬁ%ﬁ{lj)swaﬂmBarsd o d@ela tesathi neginufteiuser and applied to the

bead ' BRURHSE oo dRRH o fin Gt TR WSO s AL peads started

turmh £ idht dplﬁh GiddfewaRek Rdshed@eibpehide nmhélsﬁbbtra@éjﬁﬂﬁtﬁ&ﬂﬁhs drained and
sub-libraries) are synthesized based on the

the br: 4Sh with 100k eEhBRg of these sub-libraries may
npr oved
Detelzfﬁ a{f:t g?ilgglfﬁl % %Qﬁ‘ﬁs#ﬁﬂbﬁéﬁ’!?%fzn"éﬂ %’gbg gss of iteration of
symeheﬁctamoﬂruﬂ PsBibaeting) geads entbefdabinbagardse wabepdrfoiriyied as follows.
FirstoUie S8 I94ee Aeisae 90 BRI %fg@lé('argﬁ; fsousBeg,00p 49 ey’ ray with 9
ml oP PGS hrokE AMEATLNREREXs VEF8d @:Jilﬁfde #H, Rhoy PSC? 18L2758i{s%15ed in water,
di sposabl chr onat ogr aphy co Bi o- Ra
which adrs rpa¢vacusbsmelBat ard co8RdG0@BYyt 68AM. The agaroseshathllvvied to solidify.
0 colum valu Qf 20%. MeOH |n H20O.to re
Bead§usieoatastsd w{iﬁ tﬁét%te%ﬂdcwa@%lﬁgdow piofin aﬂée‘aa%ﬁd in TBS as
PERE s e
desceqlJI lfbgfrea%ﬁg Jﬁug%ﬁconx%é%ﬁg?ﬁlﬁgg v&agH ?5)% et to the desired
concentegtianed the bdds ﬁlmlth!b ghll W& good spfreddOxf the beads was found at 1 9 mg dry

weight equivalent/ml. 90 pl of bead slurry was added to 800 pl of 0.5 % low melting point
agarose (BioWhittaker, Rockland, ME cat. #50111) that had been dissolved in water, melted

and cooled to about 40°C. The mixture was gently vortexed very briefly and poured over the
surface of the base layer. An aliquot of PrP containing material was placed directly into the
gel at its corner and served as a positive control for the next procedures. The gel was allowed

to solidify at 4°C.
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TBS, BioSource International, Camarillo, CA Cat. #
616US-000). The flow was then stopped and the beads
wowere/osisspended in 1 m of fresh 1xTBS and al | peETS1003/038343
swell for an additional 15 m nutes. TBS was drai ned
by gravity and the colum was cl osed. To prevent 25
non-specific binding of test material to the resin 1
nmL of Bl ockerTM Casein in TBS (Pierce, Rockford, 11.
Chentihanitiesdars IRYectioh af Polrbiriding leedids dmbedsledlsBERerpSi gnm,

o 0 58 B 5 5 PR P P Wy,

BedfMeNIA Okt AMSAGORY RARN adiieBttoect iR is@iface TOE gbls Ofkich Owere then
solution was drained, and 1 M of test nmaterial

incubatsdtfar Aimigutes ps deseribed an theonamimeurera snshiggdenstpyotogel. Gels were

. in. Th | i gh | d .
i BB PRy AR P GRS s s
and dxPO§Ed RMRARGANIVEphY Fllm fofr3vemiaiksss . THE €ilis Rlencificdithd hpation of

mat eri al was drained out and beads were washed under
PrPc ¢ RiBrtby, spaisialigningi with red beadsoin thegele dhess Minsgvere gubsequently used

T T -

membifanglor mal PrPc was perfornmed using nouse nonocl onal

anti body 3F4 (Signet h ), diJute : 8,000, in
Protoppkfog dip%im gy i endls Eggﬁ'%?d%&{o chﬁ?ﬁe%erybmne-
bi Tlﬂ? e%g)fep %et%{%@t ?ﬂﬁas WHBTeREs: Bt b&RS B E/RREY them through

l[ittlTe, or no or haPrPsc 5 or huPrPsc;
capillapmeastin, ontd nitmeslldosecordRNRAF umabraadPpiccanli3 MMPiltst paper acts to

.. One mlliliter. of dilute F4. ant i bad S added to
wick gt et ERisRseR Becry eI dpary e K i DBt Bepds of te
expeliReNH iR 8kankGRAJudh Mgl Pr Ree 31N WRRGSpreB&ttedalith dansfer buffer

agitated wth 3F4 at roomtenperature, for one hour.

and rgadedtdnom swiase avith thg endnobthgrmapeminimerasd natbe dnffenagkouthe gel is

5 0P, IR 5800, o s TR0 e

papet AglbRt@Rd A pikle bf Menrar@! (BUL-sendid sittatislosd HybdeAmersham,
Goat Anti-Muse 1gG (y) (KPL, Gaithersburg, % Cat
Germapy 686 7#) RRNFQAIcut 1o tho gize pfohe g s UPHDinshersEasfes buffer and

placeﬁgé?l tfb%?@%%l@n Av‘ﬁli‘)eﬁ@fsrljoﬁgd QYL ¢ .()Pﬁl;émlﬂgﬂg 101 2%hAt HuBBles. Two

roont t enper at ure. tion containing
pieces of phowattedsHdbh parey arecthén plachd aethe drembrat andtroBertiwithe pipette to

el WIS, ISPl T e loR o bl ot o o
and WHBBES i J007g WhikRY. ITHEnPLaR pASREEad IBh% h& Becedsary.
Rockford, 1L,” cal. #34034) was prepared as descri bed

Protawpl fdrechemituhaesagnea (E{fg dafgptiored to the beads.

i it Bemppanh s el FbR S le? DLRiels rni A actd in plastic
contARds Ll 19ahK of 8% (@ﬁgﬂ&i@p REFFeR Gnilk Gens BBS liicatIémdover, MD in TBS

solution was drained and the beads washed with 10 nL |
plus FwesmET-TiRsD e cklieonensbrapesrarsjineibatgd et theanible sdbeenie agitation for
agarose 2004 dentj fii cati.qn of ot fio T
o B A I SR e P )RR spcinc g of
antibodies to the membranes. After blocking with milk, the membranes are incubated with

10 ml of a 1:8,000 dilution of primary antibody, 3F4, in 5% milk in TBS plus Tween (T-

TBS). Incubation is allowed to continue with gentle agitation for 1.5 hours at room

temperature (20-25°C). The primary antibody solution is then discarded and the membranes

rinsed twice with T-TBS, then washed for 15 minutes in T-TBS, then twice for five minutes
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First, the base |layer of agarose was prepared by
covering the surface of a 49 cn2 tray with 9 nm of 1%
waganosss( Li fe Technol ogi es, Grand |sl and, NE, PCHUS2003/038343
#15510-027) dissolved in water, which was previously
nelted and cool ed to about 60C. The agarose was
allowed to solidify. Beads were contacted with test
mat eri al containing prion protein and washed in TBS as
in frédh TERS. i Ak dvashes/are poeformed vathc gentlendgitationn Hath meaulsrane is then

. was, adj.usted according to the.desired . conc ti.o
incubed fog 1@5&@8.% T4y t erafﬂregm}g gepile agit aalront‘wgh pEamleot a 1:10,000
d1luti€ﬁ30tf M@raﬂﬁshlpe%ﬂgas@r(%‘I_RPgﬁhméd %h&ﬁ&r eaﬁhé&iy fI@[QL | Géifhersburg,

slurry was added low rrel ting
MD)pmu 51% malgaanoEé"HSBl Wi seceridary, aﬂdmdyamtldvascﬁnen discarded and the

50111 t t ,had d t t
emBEBFR dints! Aot eRE TS i xS SRS ee  PEy g Phosphatase
label¥@ Eéboﬁ&dr?fahﬁb@ﬁﬁfop@été&ﬁm@f%hniabﬁar?cﬁaoﬂ yrface of the

base | ayer. An aliquot of PrP containing material was
p| eberdileningseent deiectionhés ageomplishpd sby opigparingh d Remilaghinescent

Subs?t%te‘:'l (}gﬁﬁérglg}{ &E{ (ﬂé)cic%rd :IP %@ngé@%%ggg {ngg%)s% mgl%lfacturer s

1nstr15!ﬁ5h§%@ﬁllﬁﬁﬁ&4@f th@l‘m@mdwm didsd €6 tadBerhembiafe, Iﬁf)tei?f side up. The
P- bi_ndi ngl beads errbedded i n agarose After enbeddin

substrae ihgertly swirledmagaally for fiye @mBWS»o%ldGBPS@SHF"e(SABWtP% gembranes
' t ) (R t

remo?g(\q/’ 21%{3 ﬁ)ﬁa@% Slrn MV O?er slc%h?rg 9952 ?ﬂ%ﬂ% S‘Bget Protector

(BoifeoCasrade rmlﬂﬁes l%redm C#ILMIBN(B)? él“heaptdtantsaﬂee of she membranes is

ntruct C CGel s were drain f s Ius
exposgsbioiprRAiegRbl éﬁm %trWéﬁ%ﬁ pRrods 8 llgetapé.ﬁ?p@fr@#é oped.
DetesfiéH 64 rk:ﬂe@BtﬂH@%ﬁSﬁu@cz}?@ﬁ)r BPY: BERGRREDiE ?Iamster Brain

aut oradi ography filmfor 30 mnutes. The filns

i dEdfqrenteblotCh@niceb airopmtlesf betrepe BuPcPami lhﬂ?scs pmidsthe binding of
i.n _the

antibRilisSoitiny phA EE SERiRa D sbrrn B8 by s srlefRyeiEbid o Prpse.

The RBh&doRM aafib RYy JFANEAAE to AenitiRd PrRic With BéridRtdbsy highér affinity than
nitrocel l ul ose mnenbrane. 10 Protocol for Protein

to nop-dengiused Prlser ¢ afind et ¥ d Bl PsionoStrging blewe PPsssiolecules With
| 3 es pr ot ei ns
Dlﬁ%@g?q%?&gxsal_%% 1??%@ Q{esﬁ?%gl?hgtg hlﬁnglﬁk capillary
acTem pershto (viv) hoarigbndtess of omnIEBéEaE amdriscrapie-infactet eitnster brains
of 3I\/Mf||ter paper acts to gcséransfer buff er

were( QPR dad Hhe alhptased fiozen Ahrd( sCoGpwaasytf Ph Robert Rohwer, VA
Medf?:al; tgfgﬁk??aﬁﬁﬁ%a Of pfifiero GXPGReY RS thaweR gwnwﬁt@ﬁ ice, and 1.2 ml

The 3MM w ck I's pre-wette
(umrtfcﬂett)faad (i frfl €infdcedd honmpigadeh, srreasdubilizaleinvthe breséree of sarcosyl

ot o figHl SpRegnlrafio 3 B 4 TR0 Gieon) el e Sir Sinips ot room

tempettie! Nahe t H&{Fes? WRrd RelttiRYed Satb €4,06¢ r}phlh for BRPSHIARE, and the
the gel. A piece of nmenbrane (ECL- ’st andar d

supematmtsc@mta;m@g,ePnByl{umfeqmb gmlamnnX@f: obRyPc auk PrP#c (infected), were

collelf::ﬁgl3 ?g%c i§ &y?r ﬁ%p%ﬁfgntg nas(% 1e-w??cg%i %q;tn%t\?/\}‘ggrélgl 155% rePa%ve to PrPc.

Five Ehiglglﬁ%ﬁ d)f_srblraﬁi hacrial €6r ddafysiewhy prpated B bofmb@AlfE 1 ml of normal
u es. Two

hamster 10% brain homogenate in 0.5% sarcosyl with 0.33 ml of scrapie-infected brain

material and 3.67 ml of TBS buffer (Pierce, Rockford, IL) containing 1% of casein and 1% of

BSA (Sigma, St. Louis, MO). The final ratio of normal to scrapie-infected brain

homogenate was 3:1 which gave very approximately equivalent amounts of PrPc and PrPsc.
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20 pieces of pre-wetted 3MM paper are then placed on

the nmenbrane and rolled with a pipette to renove air
whoemblossst A stack of dry paper towels or ot herPCT/US2003/038343

absorbent paper is placed on top, and weighted with

300 g weight. Transfer can proceed as |ong as

necessary. Protocol for chem | um nescence (ECL)

detection The nenbranes are renoved fromthe top of
Thist inetegell was conteetdd veitid the troeet beadplitratyl end pfocessad aicomrdmg to the

prociecs. el maciipts e s S Qb FeeRorag R TghSs they were
incubREPHARTK 36 AideICPAR RRAnWIS ihd B&uds] inkaﬁts«tﬁeh @By tefe stained for the
agitation for ~up to 16 hours at 4C, or two hours at

presensoraft RrRpeThisuwas accomplisheshby iequbstiert of itle beasisi wigh G4 antlbody,

s 8 BRI NGTA s P gD . vasin

and Sidind 4 ﬁﬁbs@flatﬂid JtBEtYaté b ivibaslyze behds binBing PrPE,| 3F4] secdftfary antibody
lus  Tween (T 30 TBS). Incubation is allowed to

or phesphatatee Thins. Hherenbaads theit bawnd RrBcowere, i5dn Qirce embeddeshin the gel a
) J . : ety
s R EREET A 36 pFABL TG AL BT MR s,

to prdif&Sa liphesigivi Sl teored Yeads. NRiPe SPiPsc hnd BPret here trstarred from
for five mnutes 38 WD 2004/ 050851 PCT/. USZOO%/ 038343
the agarose @g Heseriberbaboyje) in\the pEssense © éer Y HCG el also caused
lah@idddNof Eféc?n&? 58Re Dandtfiefon | Lﬁ%ﬁ@&ihéa@fonlois}aﬁsc on the
ours at room rature wth gentle agitation wt
captii© mﬂmlmﬁneafail:ﬂﬂzﬁ;fd)ﬂﬁ mnhunotletectlomf offfuPsx as el @k PrPc. Upon alignment

BN M T N
Thoénﬁéaa!i’ that ARy B&d@dét@&ﬁn%%ﬁfsdﬁﬂh%@ B F4hghddthose that bound PrPc

menbr anes ri nsed and washed as above. Sone ex(gerl nents
plus PsRs¢, et RiFciatomeprmdd hastaimed rédabldioselbeasls dm hoyndenly bopseferentially

PrPs]:d 2‘15%“3&? fpg tu:cg A g?%lgﬁ%? r%eh%lamgran% Mol % gpclacglg not Ba sﬂfne% 3 These were

selectéd @B PPt NPEEifibt beads ABbght they (werRe figth@n akstediaer B&ds that might
Rockford |1 cat #34080) according to the

theorphigalisabingd beth BrPciandfor BERsc 9h3 Sltcrelﬁ the priqn preteinsthat prepented binding
of 38, il AR S TR R L BU SR At e

chentilumihesentadededtion (befosd dataturigt ste) buak pmdhn’edrthe signal at the second

noyved an | ace MMfilter pa
raﬁfremfentt CW%gﬁﬁg fepatying, SepD; B aberefg’é‘e. were candidates for
Sequgeczﬁgq,fer%gsgg;@d RriftdMdisers, #L2A9113-NG) . The protein
side’ o

e nmenbranes 1s exposed to autoradi ography
fi Maribay versione ud thermetiedadbgyt dessribed in Hbisf Examgple are given in the
T bdeﬁl O:ﬁf Detection of Trinmer-Binders Specific for
ablgy gl forfy BYIPI8: ¢ api e Hanster Brain 15 Different
bi peh&fingA¢, iR TABRE 10 &S aEBWBAHwPsdrendipdoffl-Fes liBRgick hﬂ)o 300 pm
bi ndi ng of ~antibodies, that is. 3F4, were expl oi t ed
and 66 W) wan perermedgarpiesensmof sparadie (GJB) Yrais materigl spiketbinto normal

b B SRS Q157G BRI Brr R npgRSap iR ffd R6rmal human
plasm@rotlenéd iie CPPy,Red. thérﬁazfetef trealed @ithdK 160 giymPricogonfirm that PK

Strains Have PrPsc Ml ecules Wth
does not fully digest peptides from the beads, the resins were treated with 1 % (w/v) casein

and 5% (w/v) human serum albumin and 100 pg/ml of PK prior to sequencing.
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4:1157-1165) 20 Ten percent (w v) honpgenates of
wanioadsssed and scrapi e-i nfected hanster brai NBCT/WE2083/038343

prepared in PBS and stored frozen at -80 C (courtesy

of Dr. Robert Rohwer, VA Medical Center, Baltinore).

Prior to use they were thawed on wet ice, and 1.2 n

(uninfected) and 0.5 m (infected) honpbgenates, were

sol ubilized in the presentalefO4arcosyl at a final

concent Sat-ammocdcidseuéncestha) bind te beBiPcyintPrPgpesitioth

SEEQOIN NO oNnSereénedidtetialt €5 Saduche®m 25 | BEpér al Wight prdtkiction

sanpl es pere centrifuged at 14,000 rpeplopr 1 bier denaturation
m nutes, |and the superpatants containing, PrPc

154 UM T ECT BRBPECH, BRAT XU PRESHa)RNVAC aNavikd ST Strong

AR (| it PN |
1 III Cbl CU%, WCT T© CuUrrcy PR C 1T I Tl Tu
155.. a‘,.u,u g—+nfected ha..;Eﬂ‘ha‘)‘r'—‘: A—tH-$sHeFela tﬂoﬁ\, to
lsér Pc ye mlliliters M et .::Wll#e fn;StrQH%I ysis
h

15%\@3 prep red by conbi ni 18WLER=E}D& nor%ﬂk

SEOBE 10%
158 ai n hOTHG}BFP@F@mPK’*ﬁ‘ 5EIAWEIN | wi f AVigite33 | Mledagym

158crapi e- | ifect ed brai n 38VAHRIdIPAal andVikii67 | Medidm TBS

16butter (Prerce, Rockfor ((na) HEFEGX al niwigitel %4 Medi@sel n

168Nd 1% O] #* BSA (S g8, PHE(h&)HaY.VNO| WHEE | Mduhal | 0

162I TTOT Iltl ¥+ 0O SCI apr e-11TI g((ﬁ PV(ﬂd)A ?PEHKJQB IM&hﬂiﬁb

o My o vl AN
J. V II b I**’GVC VCI y O.'J'J ~ T Cqu \A I CTT11 unl.o
163 oPPY SR PR e MR

nd Pr Pse X S— =
16%(7/11@0)35702824% Thi s | RRAHROA - < TRink acd Medivtpn

168 he trimel bead |ibr ary %@HﬁPééessedRﬁécordll\’llﬁﬁiWB t he

166r ocedur ebuPrPet BTy waSB(nuKKDRe beddkitere) Medium

16Vari ousl y*tteat ed. | n onB(wpDK&ENA t heWhweer e | Medtwrhat ed

168 th PK { BuPlPgesPKPFPC Da)HEIRPA Ne Howds, | Melahner

160 NEey Wer ex&%=ai ned for TRWRHEREACE ONATPC Mdingm Was

17eu,t,unp| T hed by i Ilbub?£ 7 GPHWX UC&&R:AWI t ‘ll\;f;é'ﬁ%mn
T =

17¢et bud_y *hg'bashi it f \ﬁ ViF SARASR at-aSe¢ &
i pi-ihodgy %PI fi ﬂs ‘3&4‘-6’ lum
l7§nqh| ng and_addi ng a rnB ) su 1Matp Megium

(U

173i sual i ze*b&ads _bi ndi ng HA@F(H@Q’\ sed¥hdar y MadivBody

* QoY% sheregie 4iJBkkrainTomngenato SurPuBsed svithut PYo dugaichemt Pc wer e

** SeehuRtRsewidhde dfegedtmenthe gel a second

**¢ Dt hulhPeewith PK sedogtntabe mopedirfdecelbphethosphat ase

**msvoad@ewhc viith BKARa@xeEHuiBithSio cold develepiaenta | i ght
NAGRditattd B it Bas hedions; %{iﬁndﬁét@%a lg’gfala@;ﬂié PrPres were

transferred from 10 t he agar ose as scri bed above in
the presence of 6 M guani di nium HCl, which al so caused
the denaturation of the prion protein. Denat ur at i on
and i nmobilization of PrPsc on the capture nenbrane
facilitated the i nmunodetection of PrPsc, as well as
PrPc. Upon alignnment of these spots with the

previ ously stained beads, different popul ati ons of
beads are possible. Those beads that directly bound
detecti on reagents such as 3F4 and those that bound
PrPc 15 plus PrPsc, or PrPc al one woul d be stained
red. Those beads that bound only or preferentially
PrPsc woul d produce a signal on the nmenbrane, but
shoul d not be stained red. These were selected as
PrPsc specific beads though they were further tested
as beads that m ght
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theoretically bind both PrPc and/or

the prion protein that prevented binding
wWOo-2@u0s0831y beads fromthe triner
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t he si gnal

l'i br

detection (before denaturing step),

si gnal

numbers.
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candi dates for

chem | um nesce
and therefo

PrPsc at a site on

of 3F4. In

ary that PCTIUSZIN3/038343
at the first 20 chem | um nescent

but produced the
nt detection
re, were
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dVWRDWaAasei n

3Binknd 5%oWeakv)

18uman sef

#m al bum n &

WHRPITPS/ M of

Pirkpr 1 of Weak

Laghthsignal after

18Fequenci

Mg, 40 VWO 207

FTORCSE L HLl/szpﬂglusu\

P4k 1aD! €

FOA—SHX=
uPr Psc

JHﬁlEzir?tscﬁ"' ”68“

nr oductiof

llldl I

ﬁfﬁé gﬂr eened rra

col aor aff er d

IILH
terial $

At ur ati
at—tH-at

D

bequence
on 154

ASA -2~ mmm — |

*
NQ PK* RFQ( n4

HWREGAA 0

e Stro

455 *

Weak™

1845( na) PROA

VWite Strc

YEeEA VARENI

M t e

Sttpagg

18357 * RW

FIEDA Pi nk Str

HIBA HuPr PsBinko PK1 StBY\ETV

18%hite Me

giFtim 159 **

SXRKENAMi te Me

Binkm 16

Strong

187 na) HEFY

A \VWhi t e Medl

188/Edi um
YFDYWLA

‘lf‘l_ x *

L RePrPsc b MNP
Ptk Medi um

Q/ no\ KK

ARHEPAA—Re )

DA \I\V\l t-e l\/brh

PUYWBKA * HE(p

Wihira) L

/Birohg t e

Pl nK ved

* ok kD

164 * * FE(na) HRQA Pi nk

iWifHe 167

b Weak
I\/bdl um

Dl
Tl'r\
nnb‘l

Stmng o

18
LILA= LI Ul

EXEN

TETNRYA 1 Wt

I_ll\l_l\l\

Strong

19q’/hd| um
191

EEES

KWATRYA

Whlte

Strong

192

ek

NSTKFDA

Pink

Strong

193

Fkk

LIYKEEA

Pink

Strong

194

dekeok

EHATYRA

White

Strong

215 (Control)

Fdekk

DRDLTFA

White

None

216 (Control)

ks sk

HNWWIIA

White

None

217 (Control)

Heskeokok

EVKIGNA

White

None

* 100-300 pm beads screened with sporadic CJD brain homogenate (huPrPsc) with PK

treatment

**100-300 um beads screened with huPrPsc without PK treatment
***65 um beads screened with huPrPsc without PK treatment

¥*%* control beads demonstrate lack of significant digestion of the ligand following
incubation with PK in the absence of PrP.

In Table 10C, below, screening of 3-mer library was performed in the presence of

brain homogenate prepared from a patient with sporadic CJD (huPrPsc) and beads were

treated with PK before the immunodetection of PrP specific binders. In this assay, 10 mg of

resin per column was incubated with 1 ml of 0.5 % (w/v) or 1% (w/v) brain homogenate

diluted into CPD and containing 0.05% or 0.1% (v/v) sarcosyl, respectively, and 0.2 mM of
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168 huPrPsc +PK* * * * (na)HEl FPA NA Medium 169 * * *
* KWYHHRA NA Medium 170 * * * * HWWPHNA NA Medi um
wa 74030851 HAQVFYA NA Medium 172 * * * * FHE( nBQEUS20bBY038343

Medium 173 * * * * HADF(na) QA NA Medium * 0.5%
sporadi c CID brain honogenate (huPrPsc) w thout PK
treatment * * 5% huPrPsc without PK treatnent 5 * * *
0.5% huPrPsc with PK treatnment, but no col or

the pietessedphibitor (PVISF). * AppodpriRtePsashes tlbscilkied e dtengameral Iprrtocol were

Perfo B e PR TSI SSICh Bk IS £T bl ol g for one Bour. Then
0 . Si %-am )
follo R0 HCRAG pRoCAEC AR bR e, SHRBRe) B Rel it Bhd Sxperiments are
listedSaq Fable €l 0B ad heiapptopsiatgnadnceadttation ofalbreini hdmaogrnate material present
. denat urgﬁé\j on ,D‘1§174 uPr Ps¢ +PK* ALHFETA White Weak 175
during {ppysPLbAoR; INGISREAOT S48 SOUPRSERET 1o 177 ~
| FRLt et Wtﬁsiﬁ%ﬁn akbfbinatdrBRE e MeRkt ofly ﬁlg*of dry weight
I WRLWA" Pink Weak 180 * WHNPHYA Pi nk Weak 181 *
per dolurkiSEvas Pacvibatdd akith 1881 hiiPrlPs (whvd bExRIhekbgwtdte dilvigd linto PBS or

CPDgadO(}?é@a%iig% O*'all\ﬁ%v Reggsly %1‘1(%{) 2%&/1 of g@?ﬁ?’.\f%%edmes were
perfoPnBH aiok ARG to AdGe MendN protodblst € Strong 188 huPrPsc
no PK FGEHTPA Wi te Wak

43



5

10

*** 189 *** FQGIREA White Strong
Wiite Strong 191 * * * KWATRYA Wiite Strong 192 * *
WO 20dF05WBEDA Pi nk Strong 193 * * * || YKEEA Pi nkpXt/D82993/038343

194 * * * EHATYRA Wiite Strong 215 (Control)
DRDLTFA Wi te None
217 (Control)

VWhite Non

***65 gm beads screened with huPrPsc w thout

e

216 (Control)

* * * %

*

190 * * * TGINRYA

* * %

* %

* *

HNWA | A

EVKI GNA Wi te None *
100- 300 gm beads screened with sporadic CID brain

honmogenat e (huPrPsc) with PKlalge i0€at nent * * 100- 300
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daceyr
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o
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204UCO\JI T IJC
205fnr one

———beads—wepg-t-r—eai_ed Wi

D‘Wnd of PK

Req

WNone 370

3

218 feantralheq

Sequ

dr al prd

res

pAbes obt ai ne

dVhite t wo éxXymei nent s

219 entrdl) st
concentr 3

duri nn flﬁ
LAY |

Jd*Fh Tabl e
tion of brai

e—incubation

18P The app]

h honpbgenat e
is—indi-cated

Milriteat e
material
for each

None

resent 5
aroup of

206 sequences

library j

P8 e 1pBYDH

rP >lhe anount

BHn fro
of 5 no of

Red conbi
ry wei ght

HUOPE al
per

207 col uim_ wg

$* ncubat ed

WHWD1 M of

Bed% (W v)

Stroag n

208 honpgenat

é*diluted in

t &'IPBS or

CPRednd cont &trohgg

2090. 01% ( v/
procedur g

\huPgRccosyl
stpiErke  per f

AFPK 0. 2 mM o
or ned accord

White-. Al
ng to aboye

MétBum

210 Menti one

#PROTOCOl' S

HWK

White

Medium

211

ek

WEE

White

Medium

212

Hekeok

LLR

White

Medium

*0.5% huPrPsc in 0.05% Sarcosyl plus PK treatment
*%1.0% huPrPsc in 0.1% Sarcosyl without PK treatment
*#% 1.0% huPrPsc in 0.1% Sarcosyl with PK treatment
#k* beads were selected from the gel before transfer
kit beads were taken following washing

3x denotes sequences detected three times
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10 43 WD 2004/ 050851 PCT/ US2003/ 038343 Table I1OC
Three-am no aci d sequences that bind to huPrPc,

W 2R /Bs0851
col or

huPr Psc +PK*

Li ght signal
HND White Medium 196 *

or
af

both SEQ ID NO Materi al

ter

197 * HG Red Strong 198 * HSD Red Strong 199 * HFD
Red Strong 200 **** WAD Red None

None

202 * k%%

201 * *

* * YEH Red

HWD Red Nohable20B3 * * * * YHD Red None

204 ** ThreéEantiRe dciNanguen2@iihit Bind tothulElc, Ra#iriNo @ bofd 8

SequenceP@RH/R003/038343
screened denaturati on 195
HER Red Medi um

SEQ(IQQ‘QIOr Of' ) Matdridl © * JISéqWbnde€ NONEBeZilEbl&rODIghP! ) signdl  after
* * AYPMBELg None 206 huPr Psc| no HYD (ségna{%@glon
Strong K> 207 ** [HAD Red Stropng 208 *f WD Red
Strong— 2 rPs mte e PR ek
147 H\/\K Wi te d\ﬂﬂiégm Elilli-WE’H* VEE V\hTIRtQ% Medi u%t]r 2 * %
EER-Ri-te Medi-um 506-huPr-Pse +n—0-85% -Sarcosyl
152 plus PK { rvajnpnf * * ¥DX2% huPr Psc RP(lln 01 0§@}}&nqvl
206 i t hout PK tr eat ment * 1.0% hRef Psc | pStwong o4
213 sar cosy! | WPHspK tr@atS?é[ﬁt xxxx Hhdde wereWsekect ed
from t he | #8BS*Bef ore tiransfer
214 ok EYY Red Strong
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* * * * * peads were taken foll owi ng washing 10 3x

denot es sequences detected three tines 44 WO
wQeMABOB51 PCT/ US2003/ 038343 Tabl e 1 OD Thr eRCHIB2903/038343

aci d sequences that bind to huPrPc, huPrPsc, or both

SEQ I D NO Material Sequence Bead col or Light signal

after screened denaturation 147 huPrPsc in WEH Red

Strong CPD* 152 * YDY Red Strong 206 * HYD Red

Strong 213 huPrPsc in SYExatple@ Weak PBS** 214 * *

EYY Red Strong 455846n&094¢0&0% af PiganddS2003/ 038343

Exanpl e 2 Secondary screening of Ligands The foll ow ng

exaﬁpfcﬁm@ﬁg&tmwﬁr@meﬁﬁeﬁnmnmmrm SeedeRRTY dT%ighhds
| q{l gands 5 selected fromthe various |ibraries during
scle

pnithayarions libeasien duriee theprinary suegningiiotfhgthentdenfirm that the
bind PrP. Binding of PrPc fromnormal human
hgar{c)ls%ﬁ]n'aqfrg trimer resins is shown in Figure 2. Ten ngy

Of Bﬁﬁl@l’fg 6FBPo ffoﬁiifhﬁﬁmal Wﬁaﬁ%k@uﬂ@rﬂﬁhﬁ 1s Mn(lﬁﬁéure 2. Ten
NGO 113), SEQ 1D NO 108), SYF
mg qﬁ@a@mm wpineet? Q B Re©:2800) ) RWE2(S STUNOUIY), SYA (SEQ D
NO RS FISGERLFRIP BT YES I EPRQSITRE L6 vos . T
amir®f feisini isytht cbape ip@lyrﬁErOfrajnnwhﬁhSthe §)epﬁd@ aquy'yhﬂiamaéda dnd has some
with either

affingf A BIOREiR: RSAS WelS CagwblaRs Wit i P08 of CRHBEL7.4. Frozen
norrﬂatl hRan bidis '{1s§d3%dus@3 a éo‘ﬁ?cle oféDDﬁ‘V%gtevng{ ﬁﬂf@?’f?amé B wet ice.

honogenate prepared in PB
A sampl of W% Shratobyhogendtecprpartd éal PBS ceint CPDugat saﬂnbﬂvzed with 1%

Sarc%%lé 8&(&:}%@?‘ gci g}rf 8{3 itﬁﬁ.@gj[iglgteteﬁ Ql(gﬂr%piﬂg %rvg %%%H{es \Mﬁle supernatant was
recoPREE &k Aiffted® P0PEHmeS & Qf]ﬂél%ﬁ@é}ﬁitaﬁoﬁ Bﬁlbrﬁﬁf l@&ﬁd/éen% and Sarcosyl of
0.1% and 0.01% respectively. [liliter of th

0.1%and:9.04%0, mecépfpm &lnetroillikfer @f)ﬂnﬁmamdl wahepliedwo the column and

the %E%S%WS co‘i’l !:t%&t %gac}sB\gér’}g val demV\fﬁB %ﬂ oWPtB% OCIQE), and 1 mg of

beads (dry weight) was used for evaluation of PrPc binding by Western blot as described
below.

After washing, approximately 1 mg dry weight equivalent of beads was suspended in
100 ul of buffer, and was heated at 100°C for 10 minutes in 30 pl of Laemmli buffer
containing 2% B-mercaptoethanol. The beads were centrifuged at 14,000 rpm for one minute,
and the supernatant was evaluated by Western blotting and probing for PrP. Samples were
resolved on NuPAGE 12% Bis-Tris gel (Invitrogen Life Technologies, Carlsbad, CA, USA)
under reduced denaturing conditions, and electroblotted to nitrocellulose membrane
(Invitrogen Life Technologies, Carlsbad, CA, USA). Specific PrP bands were visualized
using monoclonal antibody 3F4 diluted 1:10,000. The blots were developed using
SuperSignal West Pico detection system (Pierce, Rockford, IL, USA) containing
chemiluminescent reagent for horseradish peroxidase detection. Signals were recorded on X-
Omat™ Blue XB-1 film (Eastman Kodak Company, Rochester, NY, (SEW ID NO:113),
SYA (SEQ ID NO:108), WEY (SEQ ID NO:102), WSD (SEQ ID NO:115), YID (SEQ ID
NO:112), YFE (SEQ ID NO:106), YEY (SEQ ID NO:154), and WQD) per column was used

and processed according to the general protocol described above. Columns were equilibrated
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beads (dry weight) was used for evaluation of PrPc
bi ndi ng by Western bl ot as described below 20 After
wo®hiosigst approxi mately 1 ng dry wei ght equi vaP@nuswh3/038343
beads was suspended in 100 ul of buffer, and was
heated at 100C for 10 mnutes in 30 | of Laenm i
buf fer containing 2% B- ner capt oet hanol . The beads
were centrifuged at 14,000 rpmfor one mnute, and
with (PRS, plib @Ankrozen bradns tissua | fram edspoyadiee €712 ratipitowes wigddat the PrPsc

bi Pr P. | I ved PA 12%, -
B AR S A B Mg s
treatddPwith/3) satBosyNaRT claeHeC By celfnfighfidg 1RIQNID fpiOfbs fivamsinutes. The

el ectroblotted to nitrocell ul ose menbrane (Invitrogen

supernptagt s Hisedwstrdeand dilufedn 1P tiges tospiye asfiaal senceptrgtion of brain

hom RS MRSyt 047 an BT PABER,, A shltRer O this materta
was dpypbied o the deaddbsid iRtubateded emink Geinpeysitverin @Mathdermat for three hours.
Rockford, . IL, USA) containi gﬁPgéhem |.um nescent

The peadgepierer then mpshed Hathsp0 galy s@ndidt B ploReads; (grameight) was

. e Fe) S o,
nculSE RIS A 190 8T B e (o B9 condiions
fully (BE&tddDOPIQ. 108ys, tiEYhel§dQo Bistiinikat) betWBeh POPEQ 4dd PrPc specific-
. NG 115), YID (SEQ ID NO I 12), YFEESEQID NG 1086) , .
ligandg=yl hegjsup! pppoqering af the bsersfer)Vestsrn blof fpflowrd @s deseribed;ingExample

processed according to the general protocol described

above. Columms were equilibrated 46 WO 2004/ 050851

P indB20 T PrD&GA4Draini HomdgBifte raler? frénFa spoeatlib €D patient to resins in

o oo BRSO TR B Gy TR o camiv
RWEHRED hsBHTDNODSEN AW (SRS Iy ROMIEYY (BBD 1D Ners Iﬁ l\gggﬂSEQ ID

1% sarcosyl and cClarified by centrifugation at

NO:2060, RIWDF (SEQ FP N0d43), e (SERDNCHHISWEY Fr(6EQ B &iD:213), and
vEY PSR Y nSeH. e et SnP et "o ThS CHRh Grvell Bleer Prate

(Captivaperdcu@l BistdMEANSYS Mictigdoldtfies, Ths, CBL#£708) wasagsed instead of
. applied to the beads and incubated at room tenperature
indiviigpah columap Revipnweredrepaiedeccanlingto thegenas puatogpldescribed above.

. ist.h: \ e .
Resifg Al S Rtaits W GPD P, PR oo B RIAR § Spdfadic €D
patichthwiBfsedtasIHEsdace onbuhBuo and hhPPac.c andiniple of 10%Wrhiy homogenate

di gested PrPc. Thus is hel ped tq_djscrim.nnate
was B@P@ﬁ@ém BB phAYe §f§@%¥# hf algrifiscy B, Geainyeation aly}4.000 rpm
for Weoﬁﬁﬁ%éé?g_ﬁfe SRErARAH Svds Olecy¥eRdP o Rliigted! @h! MBI 1P give a final
described in Exanple 1. Binding of PrPsc in a brain

conchrgratige v bemin hémngdnaterand ssposddif d YCatd % egspedtivelye sianeach well,

250 %nqﬁtﬁlaflgﬁl %rwiagpvragg ie];dgr : tnaz}&?ﬁlaﬁl gzs?a\gna%ﬁﬁé ua%%@ﬂ"i)lfgﬁli ttng Yesin under
graviwﬁﬂﬁ cont¥¥t (12RQot BodMP f600 mirfeYs dndE@dw B 34l coli¥dted. Resins
(SEQ I D 15 I\IQZO%}}IE&RX;DEJ(LSEQIDI\I(Jll?;), YA (SEQ I D

wereNgshed yithvf ngl SH Iigrang o€ beads (dry weight) was incubated with
PK (100 pg/ml) at 37°C for one hour. The usual processing of the beads for Western blot

followed, as described above.
Although methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, suitable methods and material are

described above. All publications, patent applications, patents and other cited references
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YEY (SEQ I D NGO 154)) was used in experinment. The
Captiva 96-well Filter Plate (CaptiVac Vacuum Si stem
WONBYS50Berhnol ogi es, Inc, Cat.# 796) was used PCHUSRO3/038343

of individual colums. Resins were prepared according
to the general protocol described above. Resins were
equilibrated with CPD at pH 7.4. Frozen brain tissue

froma sporadic CID 20 patient was used as the source

mentiénediiteréin awmcbtparzﬁ’&b by Actemenyd Hl thfeir @¥rdsy .ailm addition, the materials,

nat e repared jn Ire d wih. 1%
et AR FRATAES B4 LS By Gerept HIBaEs BbGkR00 1 pm
f _O'I“hé !fc%%élhg‘ H&&ﬁpua}'ﬂ?s pevEed %Iadyscﬂlﬁﬁg bﬁ&ﬁ%dﬁﬁ&ts relating to
diluted Tentines to give a final concentration of

the bwamnimhonﬁg@mat wodifttationsc cusiitions a@gh deldtionsl m¥4y be made to these
0_eac of this . materi.gl . .

embQERRER B Vruchref {5 o b optioR Sy oo FSB il Bisgvention.

the resin under 25 gravitgxahple3a contact tinme of

about four m nut wg{a Il ected.

ReS|uns \l/Jvere vvgs e%ﬁv&mq%léﬁgwg} éé%ésn%ﬁ’e mlligram

of . _beads r bated .wi th

o WP)VI%Hah% illg ﬁﬁd&&%%ﬁ@’:f tjﬂﬁ*énﬁx as%;z magegP%gﬂ Bpmpggnate was

m%e@, r fﬁ/‘ﬁlda
houg% DVﬁﬁ(tg s angi\sttt)11 %g S Si (r:nal ar e%?ﬁlgdﬁﬁea en%atlonofthe

prot¢in ihlthe éntdeier and atl tHees:geniorcafitheebead®d was adsuatized by a chromo genic
ractice or testing qf fhe present_invention, suit

subsifgienods (s anhgoIAIOL ANty digapd Y Rakohe. A NO: 114)= which was

syntfABic P AP RopBEt Hh-Rah60) s Re o BEehRL OB BBE! cotumn

(ProMigtici Bi@Sdleheés‘ELﬁd Mchtiéat; QuEdeat €shddy).r ¥bene Bﬁlelrmﬂwas apphed 1.5
their entirety. n addition, the materials, method

ml ofnid% sveamel bemaier brain homagensie (thﬁ)adwtn@an |anwem buffer (WB)
(0 3l 3B sV S L D B BES d  rp Yt fomoned

by a C}fé ﬁf&lﬂl@ﬁumyarF(ﬂ’Wl Wi s2bf BABH, AIESILRMS vE washed with 5 ml
| eti ons may be e to these 5 enbodi nents and/or

of WaB.r T reeds wnermmovdé;ﬁ@m thegcdiumm thopped wpth aredos plade to expose

t he .inv Visualiz PrP
the ilsniol Q40 Beidsome, ToRae rot. PHOMALY ARt OF biBied J:4000 in 1%
[
casefll buffl (Picies, RocIBR! TB) P kErl E7 b akhe with dhitation through
rotating. "Bhe beads tweee | washied owithf TBRge pHbr7ot €invifrogdrhé&.ife Technologies,

Carlghach A7 HAAD e AL EM | 45RO SBPeRIGEViFh rotation with an
alkaﬁl%-ﬂﬂgs %hesflétgééé/ sbd é}gr g&ﬁ %g%hg)e %%br S%I%Pﬂ’h '(%Pthersburg,

MD)oaniﬁed 1: 100D & m@selﬁol D}ﬁeﬁbea(ds’r\@é@twashad *GtH ¢0 QEISTBSCbt pH 7.4,
Mont r eal , ebec, Canada To the columm was applied

follopes! by Sranl 3BSL % pBr Hal easls Wwergi incriatedy sty BCIRAEY alkaline
utedln r ki ng, puf f O.nM citr

phospl g ub i (G Alith, St Lt o MG et iy 4E observed

undéf'%ssté&ﬂﬁﬁé}bk&(ﬂ)e. The exterior surface of the beads was stained brown/blue, but

the interior surface remained white, indicating that the protein bound to the exterior of the

beads.
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by a peristaltic punp. Follow ng | oading of HaBH, the
colums were washed with 5 nml  of WB. The beads were

w0 eemesdsf rom t he col utm, chopped with a razorp@li/asm®os/a38343
expose the interior of the beads, and incubated wth
primary anti body 3F4 diluted 1:4000 in 1% 20 casein
buffer (Pierce, Rockford, IL) for 1 hr at room
tenperature with agitation through rotating. The
beads were washed with TB%anuie#. 4 (Invitrogen Life
Technol ogi RémovAlafiPsRadiroaR ed SRjodatell Concspatard for 1
hr at roomtenperature with rotation with an

o B s RRIRORRATERRBEC Titedpiiadnd obfh poigpe from
hamsteseinfectedh evithe Saaipive site covasheationst brdefy of miEghitade higher than that

7.4, 25 followed by 5 m TBS at pH 9.5. The beads were
likely rie (hsafosndindpeaousiyneTthgl idaed @& infestedpanimalse The spiked RBCCs

were S B sl R aeh fllma of et et okl herhi i Bnas in order
to evalla®s t'h%rabﬁit?fo’f.@l@e Sfftink Elié%ﬁééjﬁ) »iag afll @é}rﬁ@ﬁ'e P@Wd‘ﬁ' pt€sent at high
but the interior surface remai ned white, indicating

concehtaatiarh &opr BBGECs bound to the exterior of the beads.

30..48 WO 2004/ 050851 PCI/ US2Q03/ 03834 Exanpl e 4

ReROh sy Opr BOE. L1 JIREFBLE BefoLeeR |ce@oﬁ%rbcﬁ3§atﬁ§s(&l’e_%@> were
leuk&HeB8CEICEH P2 &ﬁ&ﬁfaﬁt Bfert BHESEaMa ls,SNt‘{?‘,9 oWiddh 2R {%bfked with

onobgenate trom 5 hansters infected w craplie a
0.1% strapiet hahston drain densogehateriond.t Ud sarkogpfier Thérapikehats added at 2
to be found endogenously in_the bl ood of

/i with AT B0 ST B AV B OB vianisnL gl portions of 300
Y

IL),the affinity ligands to bind and renove PrP, when
present at high concentration, fromRBCCs. 10 Ten ]
unFive cefurnypeach segfaining 10 aal of » specilc resipnvestsehpdn series, so

that D bR P G5 <G PnE Dana B Rtshfneh obgidihto coumn
two.S ThiPives beHTRiuH VRkiRhN ShTRUAS efe ERpIied Y0 RBEOSY Throlill column

spi ke was added at 2 m/mn, with agitation. The
one, sHlkod ¢iBpakedvBCEsilydisvpaseet], ithe dlaw thrpugh gdleciednendfrun over

co 55 o SPIEL S BRI RS gt e
o] 49550 5B, ST B Rhge BRSBAE SRR o v

portiofs. U Oheopdtiof Odsaindibged RbUPKteTaisRl K lin Wableablplsagpld hcubated
colum two. This was continued until all 5 colums

withspteinasp &s éddenptedbelk. , semmbeight mehbated with Proteinase K is denoted -
PK) at 1 mg/ml for 1 hr at 37°C. The proteins that bound to both the +PK and —PK beads

were eluted from the beads by boiling in 2X sample buffer (NuUPAGE, Helixx

Technologies Inc., Toronto, Ontario, Canada). Each sample in the amount of 10 pl of was
loaded on a 12% Bis-Tris SDS-PAGE gel (Invitrogen) and electrophoresed for 45 min.
The proteins from the gel were transferred to a membrane and the PrP protein was
detected in a Western blot using mouse anti-human PrP antibody 3F4 as the primary
antibody, goat anti-mouse alkaline phosphatase conjugated antibody as the secondary

antibody, and detected with Western Breeze chemiluminescent detection (Invitrogen).
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one, 300 m of spiked RBCCs was passed, the flow
t hrough col l ected, and run over 20 colum two, and so
woengo4isissli al |l of the col ums were exposed to RBZUS2003/038343
The beads in the colum were collected, and 100 |
sanpl e of beads was washed, and divided into two
portions. One portion was incubated with Protei nase K
(in Table 11, sanple incubated wth Proteinase Kis
The thendst eal thePel, obtamddeby elutingcuekiat g priotedn,cindicatesthepresence of
IS denote

PrPris gf g, b6 at%ﬁéhatb\%s%rﬁodwnaﬁﬂ%z 174 o;ﬂa}aﬁ%ﬁ%ﬁf@f&hﬁ @5%?0%001unm (or
. 2X
startifgfa@hififdne LARJMBIBRAEE DY PO 1 09, 02X samme

Ontario, Canada). Each sanple in the anount of 10 | of

VapBrPrePHASs doeiil 8n bédastrom ¢d1emaP-FAsshe Slegative control, acetylated
(L nvitrogen) and el ectrophoresed for 45 mn. The

SYAp (@c@Ynés) (S%Iﬂ)wél(@;é%mm,tmélnsﬁm tled this resimedidrzoteind PrPsc.
and t e tein was tec V\ést rn bl
PIPraS S ML Bigh A tRa, R |t tefesr g QUi g golumn 2

for %2%‘?9%%??2@?@%%?%??&% ROy “?%“ﬁ%%“é“ emount of

PrPreepesére dnbeals oat eslomidr eThis dhdioatbd that elsase mesins remove all of the
detection (lnvitrogen 49 WD 2004/ 050851
PrPresip thebinusphageeton e%?ﬁa@néﬂottlﬁé %Pm&mr§%50W51n Resins

VIR, (B0 T ND 35 s RRAESIBoRREELATA D PISORA-ERCA) slso

show |dedrehding® Wgioudits bR PrPreVod ¢slud@isulimhicdich Ft Béwewd, there is more
material in the case of colum 1). 5 PrPres was found

PrPres bpwead) o fcobime 3| tmnsmlﬂls [reyious éwadgsin.v eAk equivelent amount of -

P B R v e PN IR AN A Sl thag s resin

b1nd%ssn{a‘l’l%ﬂoﬁrﬁ JTiEgPrea 'Hﬂ%?y edtufR vihddes rﬂ)?‘élﬂd‘and remove all of the
decreased amounts on colum 2 for DVR (SEQ

prion pdgternd BeAiHBEG ddedionl0)As whe hplhﬂlvyasaswntdl Ifohlnhugher than the

amop P s Do Qb e Y S PRSP BNG TR hig0d barmgals, these results
mdlé:e)l:f_:]é%r firat tc@rtgltﬁeof 'tﬂ%% r94,1n§j?15@ Otﬁé %Bll tbNemike L Rb& ?E%& all of the

col ums, esin. Resins YVHEA {

enddyen®n) Prineh ﬁr&)e[ﬁﬁ(mb])o@&(} EACA (SEQ I D NG 226- EACA) al so
show decreasi ng anounts of PrPres on colums 1 through
3; however, there is nore PrPres bound to colum 3
than in the previous two resins. An equival ent anmount
of PrPres is found on every colum of WFVEA (SEQ I D
NO 225), indicating that this resin 15 binds a snall
amount of PrPres on every colum, but does not bind
and renove all of the prion proteinto the |limt of
detection. As the spi ke was several fold higher than
the anount of PrP that has been observed endogenously
in the blood of animals, these results indicated that
certain of these resins had the ability to renove
nmost, if not all of the endogenous PrPres present in
bl ood.

50



50 WD 2004/ 050851 PCT.
| oadi ng pattern for e

/ US2003/ 038343 Table 11 Gel
| ectrophoresis of sanples in

wEx@apsssY. Resi ns SYA & Ac- SYA Resins DVR ( SBEZT/DS2003/038343

NO: 114), YVHEA (SEQ |
(D) ES(na) PRQ (SEQ I D
1. MW1. MM 2. Colu
Colum #1 + PK 3. Col
Colum #2 - PK 5. Co
6. Colu PK 6.

7. Col Qm %ﬂépwm@

e o

D (SEQ ID NO 10) NO 63),

NG 226), WFDEA (SEQ I D NO 225)
m #1 - PK 2. Columm #1- PK 3.
um #1 + PK 4. Colum #2 - PK 4.
| umTabe H PK 5. Col utmm #2 + PK

s o e 1R *

. | - I"f\ U
Resmﬁs?% & ngL\ PK 10, O

(SEerN{DﬂG) brai n honogen
(1:10) 12. Scrapie brp

RS ﬁVK*(SEg IDLNO PM)aWVﬂEA €SEQ D
DI UM

LNG: 63);:4{))135(:@1’18@1{3&@ D - 226), WFDEA
e - PK 12. Scrapie

brai n hom)genate - PK @F@W??gb) 13. Scrapie brain

T M materiat - PR IS[{90M@ € br ai n_honogenate - PK
W 10) 14. Scrapie braln test material + PK 14

2. Colﬁﬁm’:‘\iﬂj €PHKr ai n hormgenaﬂeCelumm#(ll—EK 15. MW 15.
Scrapie brain test pua | D'gr 16— Serapie—brat-n

3. Colugm#libPr i al + PK 1;%% 4BRot es ol ecul ar

7.C pRTkers 551 YW @0UfLGp0ged PCT/ USZ0037 038343

o%% 1. A prion-binding |ligand, wherein the | i gand

5. ColusnrcalPRe of bi ndi ng| SoCalupmpi?i HBK

6. Column #3 - PK 6. Column #3 - PK

7. Column #3 + PK 7. Column #3 + PK

8. Column #4 - PK 8. Column #4 - PK

9.Column #4 + PK 9. Column #4 + PK

10. Scrapie brain homogenate — PK
(1:100)

10. Column #5 - PK

11. Scrapie brain homogenate — PK
(1:10)

11.Column #5 -+ PK

12. Scrapie brain homogenate — PK

(1:2)

12. Scrapie brain homogenate — PK (1:100)

13. Scrapie brain test material — PK

13. Scrapie brain homogenate — PXK (1:10)

14. Scrapie brain test material + PK

14. Scrapie brain homogenate — PK (1:2)

15. MWM

15. Scrapie brain test material — PK

16. Scrapie brain test material + PK

17. MWM

MWM denotes molecular weight markers
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havi ng an am no aci d sequence RYPxQ (SEQ I D NO 221),
wherein x is G P or N, or 5 wherein the |igand binds

W 200a/0p8pt | de havi ng an am no aci d sequence XxPOYIKSZ0BEIS343
ID NG 222), wherein x is any amno acid and u is R or
Q 2. The ligand of Cdaim1, wherein the ligand is
capabl e of binding to a peptide having an amno acid
sequence selected fromthe group consisting of RYPGQ
(SEQ ID NG 1), 10 DRYYR I%&I DNG 2), QAYYQR ( SEQ
I D NO 3), and QVYYRP ( SEQ '4). 3. The l|igand of
Claiml1l, wherein the Iigand has a nol ecul ar wei ght of

l ess than approximately 6 kDa. 15 4. The |igand of o
d ai vy Brionvbirdang liginsl, |Wheseid the ligapd pisi epablavairynding to a peptide

.am no_aci d .sequence ' ' has. . 5. The liga
navif o yffpegeciSEHERRE R (Bl B "REBAE atisrelf ot B or N, or
whefcih #hd 8pindIBinAR S RTpeptide HAVING AL hilirPe g€ ReQudabd ¥RPYux (SEQ ID
éSEQ I D NO 2), and wherein the ligand am no acid 20
NO:3&huwhersincopny seEna#rid Adb iR 08Q ysi ne (K) or an
amno acid histidine (H. 6. The ligand of C aim 4,
wherein the ligand is capable of binding to a peptide
hagi Mhe digandoNOladt i1 gwhegiiethe &gy Qhb(bT=63 BiktihDiB) peptide having
wherein the ligand am no _acid sequence conprises and
an e, Gellc FYURRCSt SedRciRd g, th pgroym spasisiinghel RiYESH (SEQ ID NO:1),

DR P IENG o TPAnErR R NP AR QYo e o o)

binding to a peptide having an am no acid sequence

g b B bl 1 Eaeree Heff Do Bl g of less than
appr%f'éiinijatél gugnces LL, LI, VL, or H 30 8. The ligand of

aim1l wherein the ligand is capable of binding to a
peptide having an am no acid sequence QVYYRP (SEQ ID

NO,, 4 d ,n_t ' [ tide., 52 WO . )
200! TRORETHPET FB0oar bR n e RefehE LhSide il gp amino acid
sequeBElENGeahihdtaci@NPr i ses an aromatic amino acid, and

wherein the ligand is neutrally charged. 9. The
ligand of Claim1l, wherein the ligand is capabl e of

bi ndi i de i . . ani (.0 . .
0, 88 8P4 1B 5 AR A AR v
an ap€pd iadRl Bajeng DRY YRDNGEQ D Nom)ease virtda ttkel lighmimamino acid
the group consi sti n%hlgf, SEE\[% I D NOS: 5-13. .10, The
SeqUERGFAMRSSCTIBITNG aciiHusias () pren anfan acid distidpeHy. of
DRYYRD(SEQ 1 b NG 2, and wherei n the [igand s a 10
1 2), an erein the ligand is a
pept i Oee hgwd gf @haiani nwheeind tiecligmwicie caphlde tofdbifidiagito a peptide
th i sti f _SEQID
havingeangzrlr%!ijnpo gc(:)igssleauén%ge (SAYY(gR (SEQ ID NO:3), wherein the ligand amino

acid sequence comprises and amino acid histidine (H), and wherein the ligand possesses a

net positive charge at pH 7.

7. The ligand of Claim 1 wherein the ligand is capable of binding to a peptide having
an amino acid sequence QVYYRP (SEQ ID NO:4), and the ligand is a peptide having an

amino acid sequence that comprises amino acid sequences LL, LI, VL, or II.

8. The ligand of Claim 1 wherein the ligand is capable of binding to a peptide having

an amino acid sequence QVYYRP (SEQ ID NO:4), and wherein the ligand is a peptide
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NCS: 14-22. 11. The ligand of Caim1l1, wherein the

ligand is capable of binding to a peptide having an
wapeionosesi d sequence QAYYQR (SEQ ID NGO 3), aneCTHIe10e3/088343

the ligand is a 15 peptide having an am no acid

sequence sel ected fromthe group consisting of SEQ ID

NCS: 23-31. 12. The ligand of Caiml1l, wherein the

ligand is capable of binding to a peptide 20 having

hav1% é}.?l?}l’ﬂl%?ﬁﬁéﬂ(? %cgﬁacq ﬁ%g goxglgﬁlfers SE%\J}?%H%D am%grﬁc}{g and wherein the
ligarfiEig uemeAlySshhetied from the group consisting of SEQ ID
NCS: 31-47. 13. A prion-binding |ligand, wherein the
ligand is capable of binding to a native form of
pr {0 ) a,
BePa TEURNAL O Qs witPil B ReBRRS A BRIAL (PYThGRice having
an aminoSEﬁE bdqublids: RI8PEGQO(SBQIITSEQ: I ) ahlDsihtiin hdQigaid is apeptide having
gand, of Claim 13, wherein the |igand, is capable of
an alapm%sqqae%eﬁslﬁﬁ% fropythe ﬁrwépewﬁtlrt&%ﬁSEQﬂ%E\{QS Audans
(huPrPc) and has an am no aci d sequence selected from
the group consisting of SEQ ID NOS: 116-139. 30 15. A
pril@n- Thenhlgamg ofi Ghaid, 1, whterein rih¢ figand gacepable afapading tofa peptlde

haviii, 40 Argigh A5 ?q@ﬂ%ab?@%b‘)@?@ SPEREPD, A hsreit dhe, Beand is a

peptider IS %ﬁdaméé A6 %Q@%Q@Q&%&e@@d&%ﬁ@?éﬁﬁ%&ﬁﬂn@ & SEQ ID

pepti de having an am no acid sequence sel ected from
NOX:We23r oup consisting of SEQ ID NOS:52, 54, 101-115,

and 154-173. 16. The ligand of C aim 15 wherein the

ligand is capable of binding to both a native 5 form

of 1priTHe REAdedMClalin MY "PHEEein MHENiBEAd &Néhpable of binding to a peptide
conformationally altered forn1of5§r|on protein in

havipg) garesnipp apidPargperasdQAY YRR (SEQIED MV Al 2ad virareip the ligand is 2

e S
per REHSAGE 13ShEh il SRS BHNR G, B4 8y FR HPsm0
NOS:2333and i s capable of binding to a prion 10 protein
expressed by reconbi nant technology (PrPr), and the
ligand has is a peptide having an am no acid sequence
selected fromthe group consisting of SEQ | D NCS: 54,
105, and 140-153. 18. A prion-binding |igand, wherein
t he2l i"@mlﬂgdnsl mfa@hhhel ofhdn¢indhe (y'gam:d iEB cabﬁble of binding to a peptide -

havigiipoityno s srenes, o YD LSl 1B uORAb i, Sufirein gy igend is
|
peptfg hgviﬁg%%ﬁﬁﬁo‘f?e%%%’fcfe%gl?&%? Rohiias %%&iﬁgbf%%‘%}g;éﬂzsjm o NOS:31-47.

13. A prion-binding ligand, wherein the ligand is capable of binding to a native form
of prion protein (PrPc) and is a peptide having an amino acid sequence selected from the
group consisting of SEQ ID NOS:48-100 and SEQ ID NOS:116-139. ‘

14. The ligand of Claim 13, wherein the ligand is capable of binding to a native
prion protein that infects humans (huPrPc) and has an amino acid sequence selected from the

group consisting of SEQ ID NOS:116-139.

15. A prion-binding ligand, wherein the ligand is capable of binding to both a native
form of prion protein (PrPc) and a conformationally altered form of prion protein (PrPsc) and
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19. A prion-binding ligand, wherein the ligand is
capabl e of binding to a native form 20 of prion
w@e@ues5( PrPc) or a conformationally altered POF/IOS203/038343
prion protein (PrPsc) treated wth proteinase K, and
the ligand is a peptide having an am no acid sequence
sel ected from the group consisting of SEQ ID
NCS: 195-212. 20. A nmethod of detecting a prion protein
t he sa
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20. A method of detecting a prion protein in a sample, comprising:

contacting the sample with a ligand capable of binding to one or more prion proteins,
a fragment thereof, or a peptide derived therefrom under conditions sufficient to cause
formation of a complex between the prion protein, the fragment thereof, or the peptide
derived therefrom and the ligand; and

detecting the complex in the sample.

21. The method of claim 20 wherein the sample is a biological sample.
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the group consisting of nmenbranes and resins. 25 56
27. The method of claim 23 wherein the solid support is a membrane selected from

the group consisting of nylon and cellulose.

28. A method of removing a prior protein from a sample, comprising;:

contacting the sample with a ligand capable of binding to one or more peptides or
polypeptides derived from a prion protein selected from the group consisting of PrPc, PrPsc
and PrPr, under conditions sufficient to cause formation of a complex between the prion
protein and the ligand; and

removing the complex from the sample.
29. The method of claim 28 wherein the sample is a biological sample.

30. The method of claim 28 wherein the biological sample is selected from the group

consisting of whole blood, white cells, mononuclear cells, platelet concentrates, blood,
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plasma, serum, cerebrospinal fluid, urine, saliva, milk, ductal fluid, tears, semen, feces,

tonsils, lymph nodes, collagen, brain extracts and gland extracts.

31. The method of claim 28 wherein the ligand is attached to a solid support prior to

contacting the sample.

32. The method of claim 28 wherein the solid support is selected from the group

consisting of membranes and resins.

33. The method of claim 28 wherein the solid support is a resin selected from the
group consisting of polymethacrylate, agarose, sepharose, cross-linked agarose, composite
cross-linked polysaccharides, celite, polyvinyl D, fluoride acrylate, polystyrene and cellulose.

34, The method of claim 28 wherein the solid support is polymethacrylate resin.

35. The method of claim 28 wherein the solid support is a membrane selected from

the group consisting of nylon and cellulose.
36. A composition for binding prion proteins, comprising:
a ligand capable of binding to one or more prion peptides; and

a solid support, wherein the ligand is attached to the solid support.

37. The composition of claim 36 wherein the solid support is selected from the group

consisting of membranes and resins.
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