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encephalopathy and chronic wasting disease (CWD). In humans TSE diseases may present

themselves as kuru, Creutzfeldt-Jakob disease (CID), Gerstmann-Straiissler-Scheinker
Syndrome (GSS), fatal insomnia and variant Creutzfeldt-Jakob disease (vCID). vCID
recently emerged in humans as a result of the BSE epidemic in Britain and is most probably
caused by the consumption of food products derived from cattle infected with BSE or “mad

cow disease”. An unknown number of people in the UK ingested food potentially
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virulence of vCJD appears to be enhanced following species adaptation in primates and mice
suggesting that human to human transmission may be more efficient than cow to human.
Thus, there is an urgent need for methods to prevent the transmission of vCID by blood
transfusion. Such measures may include early identification of infected donors and their

deferral, removal and inactivation of TSE agents in animal derived food and health products
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prion protein binding
from therapeutic agents, biological products, vaccines and foodstuffs, and for therapy.

SUMMARY OF THE INVENTION
Materials that bind to prion proteins and methods for using the prion protein binding

materials (hereinafter “binding materials) are provided. In some embodiments, the binding
4
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Figure 1 is a photograph of a Western blot showing the binding of endogenous PrPc

ugaﬁ glyion protein

from human plasma samples to prion binding materials and appropriate controls.

Figure 2 is a photograph of a Western blot showing the binding of PrPsc from scrapie
brain homogenate to prion binding materials and appropriate controls.

Figure 3 is a photograph of a Western blot demonstrating the capture of PrPc by prion

binding materials in samples containing human serum albumin and appropriate controls.
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fluid, QAL z![b%h@i@'lﬁ%d lood? U&ﬁﬁoneﬁféc Qerﬁﬁ‘l sﬁla #) a derlva‘uves and the
transfusi on or e ad Istration
like. Psnonhremsvai is eksahhalnghémmb diologdibal fl:umhds ﬁrgls[’fattéﬂ toahr&)ﬂ&lf @nimal or

t det.ect | di ff t f
hummer 356 o8 15 R HOA PGHEHER S5 B SUBIIEIOB gL blogd egupt such as a
clotting TR&EN THe VikdRY %&éﬂﬂ@ﬁt‘%%e@tosfeﬁ@v% cfrgf'efgct o (Y di¥Brent forms of

protein and can therefore be used I stinguls
prion pyeteie&oni the sempleuey canderselsetively chosen to remove or detect a single form

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

infectious prion protein in the sample.



infectious prion protein in the sanple. 6 WO
2004/ 090102 PCT/ US2004/ 010315 Definitions The terns

wO 2004/09@n? and "the" as used herein are defi neRCT/OSI0046010315
"one or nore" and include the plural unless the
context is inappropriate. The term "3F4 anti body"
refers to a nonocl onal anti body specific to native
forms of PrPc, but not native PrPsc or PrPres. The

D nti body has speC|f|C|ty for denatured forns of

anﬁgﬁ%ter and hunman PrPc, PrPsc and PrPres. As used

hQ‘ heitdtmst“QE “LaT BRd "0 QQ ubtRI AeYEH FOATRRH th 9&%.8 ‘on®@bPRfbre” and

onponent s and "bl ood conpositions” are
HmhK@ﬁh%W@ﬁ&ﬁg@&ﬂm9CQW§maﬁeﬁwemmna®o i ncl ude whol e bl ood,

r %ﬁ Q‘J’no‘ofﬁél;at%ltl]lbe }9 It ent rq‘?‘ é%{}qngﬁlgﬁﬁapqngggéség%ec%c to na%ve forms of

and poo

PrPc, <b(1ﬂ ﬁemﬁitﬁ/teeISlPsM:br PPk 0Dk 6@idody Hak QPECiRERS I8 denatured forms of
precipitates, blood plasma fractionation Tprecipitates

hwnﬁ@ﬁﬂ“§ﬁﬁgmﬁﬁ?%ﬁ?§&3?ﬁwﬁﬁﬁﬁlobuI|n prepar at i ons
' ﬁ%lﬂégﬂ i Ahe @ims “9GR05: édgMI?qulé{t ons’ed“blood components” and

coagul ation factor concentra
“bloodt ommpoﬂltl(a’ISé arp ssinutdrelenpeabhatind are meamrtﬂadclaﬂe whole blood, red
un1n aration, or various, other substances which

blood efl e Bie PR, Gntsle Fah #dopltelethpoarefipgiions, platelet
conceﬁﬁ‘a?@s '\K}Hlltéj dfodIckfid, eglo@h gﬂgs1g§ é{cﬁ?lta%sgtlﬁbgé s@xPaa éfagtlonatlon
e art

by any of various nethods co
precipitaties exd hmpgmataafsf |1mmwpglgbulup@remmtuonm indudihg rIgA IgE, IgG and

IgM, %‘%/l‘gfﬁ: Bilé](?a.%{l agﬁﬂ]r O ‘%{98%6%6 bﬁ%}f)gé{ E&{c%ﬂ%ét&épl@g&g fractionation
intermEfiatd, @Ibmnng\’g araf161f1 er&zah@ust &ﬁeﬂ%ﬁ%bt&ﬁ‘ceﬁ’ Wh?dh REAERVY from human

mol ecul e i s nat ur al and w dely expresse
or anifyat hlogd Fee my alsp lneisdm\méed blood Weriwad proteimsepriepared by any of

v SRS 0, BB R L SNk A e
hydropHob&s elttofmatographyt siebyidiEerom 8 G @pitat At wits ah%hbf—‘ﬁ? HoB¥thylene

those skilled in the art to be associated with
glycolgi seases such as TSE/ prion diseases, including vCQD,

¢ . - api SE . . and
C’ill%e elftﬂfrg?__:Pé afe%écrf lﬁg ﬁlﬁmétgfre ep%%@r%&}ﬁ@%%%{cu? @l\% na%urally and
widelyeepeedsed mtithin ﬂnlmﬂb@f th PR (iBsiraaiR i8Mighly cefidetved and is

ence as. normal, cellular PrPc, but has converted
nOtaS?B%éedoW”%ﬁélsﬁasﬁéW@( to (3-pleated sheet and is

cHROSLA! et 0k, § SR Al RIS A PO P g ot
that is PreBecedprothesa sklﬂed mo tleecart & bevessgbitted AviB0 disBes badh as TSE/prion
dlseas%sbn%g$%lg§ léf'(]ﬁ’]\’gI ?J%pr Y taldln%or?lflfao %S%f SELE%CBVSMEt t23WD and other
TSEs, including rare TSEs of captive and experimental animals. PrPsc has the same amino
acid sequence as normal, cellular PrPc, but has converted some of the o-helix to B-pleated
sheet and is associated with a disease state.

The term “PrPres” refers to the proteinase resistant derivatives of the PrPsc protein of
molecular weight 27-30 kDa that remain following partial digestion of PrPsc with proteinase
K (PK).

The term “PrPr” refers to the prion protein expressed by recombinant technology.

The term “PrP” refers to prion protein in general.



The term"PrPr" refers to the prion protein expressed

by reconbi nant technology. The term"PrP" refers to
w@eioano@Eont ein in general. 7 WO 2004/090102  PCT/US2004/010315

PCT/ US2004/ 010315 The term "bead" refers to a solid

phase particle or granule to which a reactive group or

bi ndi ng conponent nay be bound. Beads havi ng an

i rregul ar shape as well as beads having spherical,

oval , ro [ _even an al shapes are included mnthln
Eﬁe E%B’p%%? Fi%?fg Q éﬁﬁfﬁ PEH‘?& m@@& oy gignple tp sthighs a pepchive group
or bmﬁm B®hpEneE Ghhad- bd BEuEMRad r
desgér | bgs a coa?f,pounduor mSaI ggiayfgl%cégp M%ﬁdﬁ%ﬁgpggéyg as beads
havingsglierigal; oyabgedtareyor rgvilas shares ast mcllutl@d withinrtht scope of this term.

‘ t | d h
RO sy PO G B e 510 Pl

COhd tegint ‘fpohmd@ict pasdd iiein REQFBES a céﬁﬁpﬁ{lﬁéﬁmofebélé léﬁmposed of
severafr gan, cell, or other entity that is “contacted w

FrRallr; iReaing e cahetestiugtusal anis frapwagnars). t he met hods
according to certain aspects and enbodi nents of the
present invention. Sanples according to certain
a&p@whs and enbodi nents of the present invention

de, but are not Ijmted to bi ol ogi cal sanpl es,
L%e‘m odtEPIE” Tsnusefl oheFeiNt i dshotsl @y, selutigrt sspension, extract,
com o%ﬂml a%m%ho k&ﬁkt SRMRoBent AQyofUlcer
PSR, B0k, S LSyl 6y Dl ety
contacgglnwltb sthe bxm@nl l;mdhhg indlaerials) cahccﬂdi,ng btot the ahethddsnadcetllif® to certain

aspect% glﬁ) gtgbg(:iﬁqegg 05‘31%{ é@sql &1{\%%{1{))12 g$grgll)]6; la(l:'lcég}}gg 5(; cr;]eeriam aspects and
emboditheht O F &Rl prévehf AGéRionSHARI@ Suf 8k |n@9ﬁ1'ﬁlt§<ﬂor @f&léglcaqlsaﬁgles food
extracts, ‘or tissue honobgenates or traéts

producg, @nwgwmnt@mpé@ o waige sanyeles. mein)gchm;ampms iaiideglbst are not

e JE LB D00 LTG0, POULAS, UISROTEUNS: bt o

hmltedsml'rbloe& plagiad, lsél%m RefebRFinAOf il WHreSshifa, mAk adRt B ¥luid, tears, or
concentrates, plasma protein preparations,

semen; }?ffﬁ{ﬂgﬁﬁi gwgmcfsﬂ siphels ap Hegenrextragts, kglqmqbeg@nacqsr @pmsat hansgenates or
aGi: ronbi n are arat| ,

extract%.a%glg)géH % “5{1%8%% glﬁlg%i; ﬁo&%u%s OF |FRIals, cny (&]J(lglpg but not limited

to bovjireg paviree, ipohsne, iRl I’I]nLE:mep lo@ Y- A& RRimAlS. ABlobd AeRFed samples
£ tein C preparation. The sanples according to

includ ePbiare atg)éeg{néted a9l ep,hgg%ﬁt nepfcenipgtes, hplagnésmqtem preparations,
b n b

immunt Elg?ﬁ%% ?}?ﬁéﬁ ok ﬁbﬂgggen %&gﬁﬁﬁ%er g%éé%mﬂ préparations, thrombin

prepara:tmofmtom NI qnmpasartmhs ¢ vonnPalelirinah Sa@oe fReREMednS, protein C

or food ts, or nutrjtional supplenent
Prepam&@ﬁfro%‘l qiyAed I’%ﬁféme Arppaaion  The gapples aeqordiagyip esrtain aspects

and endbB&InwSRs oL s@ntrlﬁ%ﬂtloﬁta?s% ihQudd %klﬁﬁllerhoft Jhﬁ{téc?/ to, 'fﬂll%rﬁlaceutlcal

dai ry products, | agen, or an ant
Compoglaﬁlm élserama@tm pdnnpgsm@nsc e rcbsmmmmqnismom dngd pﬁfdabtrs efbod or food

produc%?%? {]otn‘?il supp‘femen% c%mposmons. The examples of food-product samples

include, but are not limted to, gelatin, jelly, milk, dairy products, collagen, or an infant
formula.

The samples, according to certain aspects and preferred embodiments, include protein
solutions comprising various proteins, including, but not limited to, human or animal serum
albumin. For example, the samples include, but are not limited to, therapeutic products

containing human serum albumin, human or animal serum albumin preparations; or
8



sol utions conprising various proteins, including, but
not limted to, human or animal serum al bum n. For
wesz@pdEp2 t he sanples include, but are not |i nPCBUS12004/01031S

t herapeutic products containing human serum al bum n;

human or ani mal serum al bum n preparations; or 8 WO

2004/ 090102 PCT/ US2004/ 010315 preparati ons contai ni ng

human or animal serum al bumin as a stabilizer. Sanples
enbodi nent s of the

prepaf 6L o ninsr i Eot LAt B ieRiT AP G SHEles according
to cered f@félir@luéﬁlﬁbcﬁﬁleﬁtg RE e Fraddnf gﬁreﬁﬂoﬁ CarPRIHA 1 ?r an animal

50% (W' v), or from approxi mat 1% to approxim
serumsdogmigy atfqoumr@ppcm(mmm @pwiﬁﬁzfatew Sfr(axtmat Bbyn @@%mﬂnﬂtely 1%

a resent | tion, in it f
to aprnARAT b, b FonD b Eiglel St moxiutstl 5 PhARS aspect, the
preser gvention,liQ ﬁﬁ\{ﬁefeﬁr@@ aiBdBmets, WMdRPeddédlP And E@sﬁaﬁte{é@otfs[@é‘ﬂows one
or in sanples wi th high concentratlons of proteins

to rempyes pRGAE:1 §F lun@) HEOR PHYteing fony Qbﬁl samples withaliiplywoncentrations of
protell:fé“%aﬁfa?ﬂiahg teﬁ%n@cﬁ%s's Ryt are not linited

E"Water froma source
sThé emrcmnsdﬂtﬂamnpfes \nﬁﬂudeaﬂwlaf@ﬁot lhﬂitéd toveailebewage or water, such
treatnment facility or recreational water. The sanples
as wafep ﬁe}aea SpHFEe gReh ﬁ%ta Jtiearns &kyer, Aquiteiguvell susten trsatment ifagility or
recreaSfid Bger. OF col I oidal sanples. A solid sanple can be
extracted wi th an aqueous sol vent, an organic sol vent
othasangples inchldef butiack na fihitddeo lﬁgmdi tamgles ypkd Beakisled, or collmdal
can, b ont cted vvlththg hi ndi ng rmterlals Exanpl e
samplgy' A ol 1583 B FPaRIEd ik A paHeRBR SPIYFRY & oFEgmic solvent or a
criticaP Mui! aﬂi‘ﬁ Eﬂev%g.u]ﬁhg ?Elﬁatantp@é:ﬁ ib€ Wotdcted! BAR Gt Iﬁﬁdlﬁg\fﬁatenals
been exposed to agents that transmt prions, e.
Exampleheofneelid sdmplesethcludembiot dreencd olimited , tob raemlmaltdmsra@ products,

I n eef by-
particdif Soce' 133 HEre DERouORY it ety Dt dembmil i iogRy e g hqne meal
derivedEbre HosinRYsoRfdRe Usihid, tisBhs] BHRAT tig MR8l makd, B@ﬁe”ﬁileal beef by-
deri ved Er oducts. -Materials The bindi ng nat erials

produgsy, heepe ghasprivrprogiay dewr apdsili, deer and glloby-pegtuicteand other animals
and anﬂﬁ{ﬂ'&’%l@eﬁgpogi‘ucttshe prion protein, or the entire prion

can be used in a varlety of separation
processes, including but not limted to,
Materfefy omat ogr aphy, such as, but not limted to, thin-
Iayer col um-and batch chromat ography; solid support

h@dmgdﬁétegélp areifdeshhereindindto pepsides at pazimpepmdgm derived from

0 nunosepar a and col | oi
the prl%ﬁS&r ?e 1:1 anl‘ th £ oﬁeepngrf i?cpgedaréd 8 cfj ¢d 1m} Hevagpwd?fn@eparatlon
processa] eﬁdh@dlﬁg 0L n6ONinded @6l dHiordatoptapAT éiiéﬁfhsaﬁutanot 11m1ted to, thin-

chr omat ogr aphy _ col umm, ‘and a sanple is introduced into
layer, glymgy afch shrmaaiogtapley galid Fapparb podrnesebrete separation; reactor

separai%lgt SlRefid sfeﬁgrgﬁ@ﬁrp llrgn‘Bhlgs%pal%tl&!ile agdndllpgdaqatseeprara%on In one

ar retal
preferred embodiment, the binding materials are contained in a column such as a

chromatography column, and a sample is introduced into and allowed to pass through the
column so that prion proteins in the sample bind to the binding materials and are retained on
the column. The other components of the sample pass through the column and may be
collected. It is to be understood that use of the binding materials described herein is not
limited to batch or column chromatography. A variety of configurations, modifications and
variations of the use of the binding materials for binding prion proteins are envisioned and

9



the columm. The ot her conponents of the sanple pass
t hrough the colum and nay be collected. It is to be
waie@enstiond t hat use of the binding materi al s PEBUR100€010315
herein is not limted to batch or colum
chromat ography. A variety of configurations,
nmodi fi cations and variations of the use of the
bi nding materials for binding prion proteins are
e yiﬁioned %nd 9 WD 2004/ 090102 PCT/ US2004/ 010315
fall withyy B S50 ol Disesals emvontiom eSyshesaations e Gficaiimue include, but
P f@cations. in but . ar
e e P BR ™ rsE ec 2ol Blder i fed Ghromatography

processossi by, besgdiciny, oom hagdr aressure mro«mmeso;rdérmm, ﬂmefihﬂmor dhrge scale
hi pressure ocesses; or snal | iumor |arge
procefiedIn Al LS eBLOTRERES) fha Hinding walaBlscirsen snemne, fiber, bead,
impreBhd1€l Bo WBARLWEYEh Ak, @BatthgF HBEAREntafcd %ithif??_a%ter housing, and
_Inpregnated into a non-woven nesh, coating a fiber
the likéont ai ned within a filter housing, and the Iike.
I norgani ¢ Conponents In a first enbodi nent, the
bi nding materials conprise an inorgani ¢c conpound or
InorgariPom@ohentsuch as, but not limted to, alum num or
silica. Preferably, the alum numis alum num oxide
aby at st smbedinend,” thenladiag | metarialssemppise faar imbrgpnict ¢ranpound or
i i G,C - - or o 02.5 The i ndi ng. .
comprtib XAh G SIP AU AR G BhiRiting B, " £rdBEBR 00 Wihnum s
aluminur londierspdlihi¢ silingis fulmed tsiitat MosigprofedblRrthé @eirganiclé@npounds are
bi ngl_:ogg gat r,i(gl s can, be used in a variety of ) )
ALOsg £ ??e%ﬁﬁ % swiaialsgag beppropided an e irrely af formesy including but
not lithA&M0Aasball Bf Pesi® FRE Bfﬁ%&%ﬁ%ﬂ%ls ¢9h B sedin Q‘égﬁ’&}?%? separation
or any sultable separatiorr device or |np?enent, 0 naf
procedses, uaeld may &ebedntdinedrimc es ashdonedaintdiea udedmatogeaplty column, a
separati on ess allo contacting the materi al

r | n :
membigney, of angaﬂfs ale Srnarlg e i o A Py @r BRYREi Bd o 2 batch

processN8r Riaky We Bl dh NGy "RpSHHM prRIst aﬁﬁm@ﬁ% @BOntaditt thRI AR with a
material s containing inorgani c conpounds can conprise
sample updaricenditions fllaveing doratatioy o6 thespriofirtending etataiwd bng theypion. The
bindin%é%g?%igiéfggﬂt%ihﬁgggqg)%é]a&ffiﬁ oé@%fdg?éaﬁe%gé?seedé variety of functional
groupdy dT e Higdstienala BRIuP Nird 115/drophilleORER 3k | Igﬁﬁnleﬂe lcBfoed, negatively
Specific functional groups are described in nore
chargedeiaghargss) erneutnal, hydraphobie, ampleipkilicodr cémbinfiienst thenaf. Specific

: | e [ nt .ip.an jnorganic .
rncu @GRS, BEHBOFRERLIaRLERRRY, 6 S BRAGH gt unciona
groupsreeti Bd Btletontly pedsetieind amrﬁﬁbﬂg@ﬁﬁ_@coﬁfp@u%-or-m@ idodg¥id ediBpound can

roups. i ncluyde organic and inorganic functional _
be ﬁlf@l?]b{?ﬁél.ﬁeﬁ&w%\l@f‘c fionsheraues.| Ahe funstionl sseunsdnetade organic and
inorgahﬁefuf?&tfb%f‘&oﬂgée” als conprise polyneric materials or
n

components” a preferably include a polymer matrix,
also referred to as a polymer matrix

Polymeric Components

In a second embodiment, the binding materials comprise polymeric materials or
components and preferably include a polymer matrix, also referred to as a polymer matrix
backbone. Optionally, one or more functional groups are attached to the polymer matrix. In a
preferred embodiment the polymeric materials are resins, preferably, chromatographic resins.

The polymeric polymer matrix backbone is preferably a methacrylate backbone, such as is

10



backbone. Optionally, one or nore functional groups

are attached to the polyner matrix. In a preferred
weedvagperent the polymeric material s are resi nSPCT/US2004/010315

preferably, chromatographic resins. The polyneric

pol ymer matri x backbone is preferably a nethacryl ate

backbone, such as is 10 WO 2004/090102

PCT/ US2004/ 010315 found in, but not limted to a

[ | abl TSKTM d TOYOPEARLTM
found SR Brbel e K 4 FOREIHDS T aifels, | ALgBHb I PPEARL™ or

FRAC?(%?]?@% (ﬂ% gos@féhc : Verp.gom | I Uﬁg‘b n’@}l si,lélglélde but are not

11m1tehy@rpmpﬂm&b]iy®hﬁtg&d,t mesgaa*ifelg cRAHRE&d, Lﬁfzh@@éﬂJ haddobRic functional groups
Ily preferred functional groups are

ereof . Specjfi
or COIH@@@%QHE&W?# SRl Y e Crreshs FsgionPh XA dfer G sabeskinanase detail
belowt @ake any form or are nmanufactured, shaped, fashioned
forned into, or applied to any solid support
i hé botiding, mbtetialsdaked :'myi foerd, b103re andmafeatiured; rshteede fashioned formed

cartr.idge stlck rotiter plate, test
into, §BRPhedaf g shlibrouPea inghaing: Pis i Tk, mbeh nembrane,
cartndﬁ%sﬁlteﬂ'@%ﬁ&k CnRASECHIGC %@p%bt 1id9oviEy, Baﬁp 6F exPldidh molded
terial first coated wth substance such as
modulpom%eh hyphanetic pegiojp pmpy@aﬂaepr pﬂm}f y‘(h¢r mzltdmiabaﬁada fi@gt, coated with a

SRR S D ——
polyad??l'atéV ipBfletteMe teféphihHRtd, Q@yoﬁlp}{% ; §1'yt\hﬁ§1"&ﬁ¥rate) polyvinylidene

yf or nal dehyde, cel | ul ose, ose acet
dlﬂuolﬁd‘t ﬂb\é@ﬂ Wiikbepaes, Imiﬂfom@ldbhyde cet\lud@pna@llwewcetate nitrocellulose,

and tlf‘e ?ﬁ% any %ﬁlah{?élg,o pl?t{syasnggsc alj[ .Stléc h aisr o ﬁuggt a5 progeglgg ég &> gelatins),

11popod§f$dcdh@h&@9 rsill cateks d egarédee ants 961ya891alﬁ{méssaﬂeh@dedf PobRPmers that form
several agueous ghases such as_dextrans, polyalkyl ene
severag| adueAus Bhassur fusBt & dextraac Rolyelkyjshe sgietls sirdsifactntg, such as
1 A m
phospf B, A AAEREONe 0o i AHRILAT AL AR gne s
suitablepThobiatling riteeds sedptibhalygtigustset] hmagmm@ BdrponEhs.

o i dioE R il Sroha ey i ATTOMLS, BAnIAng PRed o Rartculate
bindmg rﬁét@ﬁzﬁ%h%/eg}gmﬁ HavPd A)Lagtg%c? or BeaP &AL rgﬁ%ﬁg #g;ﬁg%{#}ﬂ‘g}f ?qur 1 um

ppr oxi and rnor

to 500a{@mr0d infet pteferaalymmﬁ approRinively Bomed 100rsl der oups Prion

bi nding materials according to certain aspects and

enbodi nents of the present invention conprise
Functihﬁ'zﬁﬁrhﬁékal groups. The term "functional group” is used

denote chem cal groups, subgroups, or
SlBltmi bindingrrastetifiatactdrpiatto CoRia Gk RdctsSirdCerihRitneats .of the present
ysi cal, or . physi cochem cal behaviors to a nol ecule

m"ent’c?P QPN flﬂ%ﬂon?itﬂﬁelﬂl?% nEte igHB (Hncterad groywd i upas ferein to denote
hemidal
chemi gdﬁ?\@/ eﬁukaglto %gotr :ggféﬁtédcgirrésetﬂathlﬁilpaﬂ ﬂﬁﬁ@é%héﬂb cFl}ﬁ?ﬁigﬂ Sysical, or
physichghhrmpd‘ldiaha:vmv&rtpm mblecile cora watetiall URgictiondlgrdbupscies@itald herein

. s are.als o .. .
1ncludg but F%me not hmlteg to, hydrophilic, such as positively, negatively or uncharged or

neutral, or hydrophobic. Amphiphilic or multifunctional functional groups are also
envisioned and fall within the scope of the present invention. Functional groups include
organic and inorganic functional groups. Preferred functional groups contain amine, phenyl

or sulfite groups. A preferred amine group is a primary, secondary, tertiary, or quaternary
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envi sioned and fall within the scope of the present
i nvention. Functional groups include organic and
w0 pangemdz functional groups. Preferred functiPCEUS2004/010315

groups contain am ne, phenyl or sulfite groups. A

preferred amne group is a primary, secondary,

tertiary, or quaternary 11 WO 2004/090102

PCT/ US2004/ 010315 ammoni umion such as

di net.hyl anj noet.hyl . (DMAE) or trinethyl am noet hyl
e e Sy CONERIRETAIMAG) St BUpShy Reaseiyl (TMAE).

e e

CoHs; - CPBl B CHAHIFBHBY 2N HOE ) CHIOMEHGHBY 3 -CEBOEH,-N H(CH,),; -CH-

.ty 0 Ly ful functional.groups include | f onyl
cr MG Y ARy S e cBal etma et sdlsed Boups and
tresyl BRwpgl by the present statement, it is believed that
prion proteins have three different binding regions

t Wahilepnetawandingosi ke beund bnahgetesentrstatementl it rioakissed that prion

. ' ed. f.unct i onal u and. .hydr aphobj .
procifIEH Y RALACHLNIE R0, 8] HE o 0N SRR Srcion
groupf negeively setuefed! fiohdhilg grady i add . hyRREEhobRC! fdbtitthal groups,

one or nore types of functional groups, provides for
respectiyiely easeidingli Hie wHrof osp ek iseycealitiading magatalsomadrincluding one or
. r e. . .
o REENEn el b3l BB SAPLal o YpBEE it o
removal ¢fhpridrefrbmon sampter Whn melo 0@ nitat Sirdéd Smatefulst 28 @sads h)sample is
r,in fﬁﬁccessi on in ,agy order. The binding materials, .
contac?%wg}l g,twgr(g. IBP@flélln @gyme@ﬂﬁ]éss@@u@ep%y@g Ipgfugoession in any
order. bFH%dﬂ)iﬁGingrﬁﬁﬁt%ﬁM@,l fheRAGR, SRNpREDLH c%@%?{%i 8f RQ&'OE"IM&Jeybinding
charged functional group, a negative charged
materiflgreech oerthingigoeither ampositivelarapergefl dmedtionalagrogyp,cuipegatively charged

o R B S ARG R B o o s, e
the bifdih RAGHAIRRRY paftictB®s in 8GR andi {fi@hE rEhr&MﬁS%ﬁFﬂrl]y is used, each

_ bi nding material may be in the same colum o
differeg tyfperairhinding mrterial npryabe irpthe spmefootune oe irbdidfene tcplumns. In a

indi terials .are used, one havin . .
more pEFe LG AT S b AR5 w07 P, @ positively
charget efgiadtionel g/roﬁ?,&fr@&ﬁvfﬂg@ﬁég@ﬂaély @hreBd figdeHoR) Gr&@Y laBd oné having

hydr ophobi ¢ functional group. As used herein, the term

a hydrephobiq fupeliqpabgigkped functional group” refers to. any
c ] agol that...catri net. pgsitive charge. .
L XM -
moietyf tiattdaomial a gied yRSitive CEistes. aNomUndiy akathplgs GFOpURSivelE Rharged
.as primary amnes,  diethylam noethyl, _ ]
functiogiahe EFRAPA i IEEEHy RINIRG | feRiAyImgY BWEPHY Suehhd aguatiarangr yamines,

. : Ol iy h ti I
i TGOy AV 6D OSSRl IR LEAD v
The tevmr‘megativalyn eliargaeigimictienat lzasup®. refdne heretimo' amyc blasngiesl moiety that

f uncti onal %L%g " refers herein to an chem ca

caniesrﬁ)pgtt gj/e&a ?ﬁ olfig tormyung q,rg?cggm}qgo%q% aqrglép_” refers herein to any
chemid¥PMdibt thhng R%BIPSLarAbs 6 IRLIEENYn-Timiting examples of negatively

charged functional groups include sulfite containing groups. Furthermore, the term
“hydrophobic functional group” refers to any group that resists being wetted by water,
including alkyl, aromatic, siloxane and fluorinated functionalities. Non-limiting examples of
hydrophobic functional groups are phenyl and butyl containing groups. The term

“amphiphilic functional group” refers to a group that is both hydrophobic and hydrophilic.
12



charged functional groups include sulfite containing
groups. Furthernore, the term "hydrophobic functiona
w@e@dpdoinef ers to any group that resists bei ngP@BUSEA4/010315

by water, including alkyl, aromatic, siloxane and

fluorinated functionalities. Non-limting exanpl es of

hydr ophobi ¢ functi onal groups are phenyl and butyl

cont ai ni ng groups. The term "anphiphilic functiona

group” refers to a 0 that (i s both hydrophobic and

PUREETHTI FPects Ao esiinenis 106 tocpresmgomPwis fhe prign binding
materi@Elcbftaths@ i%el@n af%gao ' ;

i nventi ona,ﬁ q)t%ﬁitéﬁgl?i %ln [ ngilngg&ﬁagtégﬁ?ﬁér;g g%iﬁ%% sc%\arged functional
group pasprdhaeged or mantyal dutationsli groep, agrydigphobicrfenetidnakgipup, an or both.

funct.i gnal IO . an. unchar ged neut r al
An P50 AP R BB EFPntct Shite gPdapmearoup.  An
exampd¢ olfQf Positivily @KAFRd urthioAalNBBab iiy &h YanGhe @88, An exampls of an
functional group is a sulfite containing group. An
uncharged dncdiognl gropinisi a pheayhordtbylgeentt. Exemplsa al adydwphslsic Amctional
] | e of ,an _..uncharged functional ..
group g:[r"@o%ghigﬁﬁ) gﬂjrl)lﬁéﬁ ﬁﬁfﬁ%ﬁ,}pyl A‘SCPB(HBg% € aspegts a g emlbodlments of
the présedt aplention, fhenstiddnaino Prow, aictuding Peimeky, WebotlaBY, tertiary, or
butyl group. A@cording_to certain aspects and _
quatergiy AT MengieURT n thiebisfiwgematerinly exie ingrHiculatly adyeniggeous for prion
vindi" AEGIGUES: L6} VA6 BOLSE e SRR Vgl b wrovin
samplgr andpeorididonsandder achielntaagemis ahdra pirddry ntakdridl Rgs contacted, are

. .However, the.use of various groups, depending on a
envmﬁ@@&ﬂ%w in A Siﬂpatoziﬂrﬁprase%wt&n- and condi tions
URGSEray 6P dffeeithfedid 313: %}tg)%?g? leﬂ%ﬁcﬁfeﬂacln %1% eoindin% materials,

contacted, are envisione tthin the scop
such #f larhimaiss.e$entximplentd ompad yiriousl desiraldé mibpdrtieens the binding

.;aterials are optional.ly enp] oyed.on the bi.nding. ,
materifRy Ebt Frdmple] pReoe it AER A7 GG Ao oRTbipaiap-speciic
bindin¥ ahd ekisande Sighatet:cRb0PEMETRS, t 0 t he binding

materials. For exanple, protein coatings, such as
gelatin are used to avoid non-specific binding and

&”ﬁwgﬁﬂ@?ﬁﬁwﬁ%gﬂﬁkmﬁﬁ$ ction or the like. Surface

CC
onalltzatio nESSpacers In a preferred

dibodireeied dnftwdihad] 0@ PRURI aﬂaﬁeﬂa@s?@g;@ssaa Vafiét9tof Rinctional
functional groups on their surface. It is to be '
groupsy, oy dhai swdaaehalt isdache wrisrstendothst fimejional grawes amay|be inherently

bESENL t ; £ 1a_Dbj ndi rj.al [ e
s RS g, S 954 o0 TR B e Bt i
materigrtgCErdoedeseskianwn th @novkilis i thedirt. MTHeAaddet of THil€ing a wide variety
manner. of |jinking a w de variet% of groups or _
of SroWRs R0 ERMEROYIS o MRS Stifacet issWPY kpewn dadonmmply illustrated in the
literat@@Ply illustrated in the literature. Functional
groups are for the binding of prions, according to the
riatietidsal dgeeupsi e dor thebéding bO pribnsy kbdvgdiagd do thomathods described
. functional .groups, or for any nodification of an
hereln,pﬁygp}dl%lpg adgltlon functiona group>s/, or for any modification o¥ any physical,
chemical, or physicochemical properties properties of a material, such as, but not limited to,
its ionic or hydrophobic properties. Functional groups that may be present on the surface of
preferred binding materials include, but are not limited to, carboxylic acids, aldehydes, amino
groups, cyano groups, ethylenic groups, hydroxyl groups, mercapto groups, epoxy and the

like.
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chem cal, or physicochem cal properties properties of
a material, such as, but not limted to, its ionic or
whyanophiobi c properties. Functional groups thaPCTE200€010315
present on the surface of preferred binding materials
i nclude, but are not limted to, carboxylic acids,
al dehydes, am no groups, cyano groups, ethylenic
groups, hydroxyl groups, nercapto groups, epoxy and
the like., 13 2004/ 090102 PCT/ US2004/ 010315 In a
ppré?' Bl ed Aot the ac e giogPnFanynlyge seagar groups. Spacers
are grows| AUEBrovRARER sPARUR S disPRRE Befvechife SIrRIPDf h Material, also referred
provi ding a space or a distance between the sur?éce of
to as a MRErrad supiosly andfaefunetional gray. aSpaers arequrefarably composed of

, functional group. Spacers.ar
carbort SRR O sl Bl o e afisgh  sHF S oo adypiageonsly altr
the privhdinding Prapre;iaaiecirionsbiffas latdrial Ulkickbraath foQertain embodiments,
advant ageously alter the prion-binding properties of .
the spacest psnUbEN &Y P ttelengih, onee ép dis rigoms e danigtli, ipr 5 to 10 atoms in

' 0. t '
B T NI R S ——
glycoli (ﬁEG}),_ea:@bdihgdﬁpagﬁjl’l?s,laernﬁno hﬁﬁar@b}i&ew%ﬁfo, ach%étin length, or

.not. limted to, alkyl groups,  polye ene Cco
peptidgpieegn | konf bRy 54 19GUR O BATHGS SeFeRs. Mosibipkesbly,she spacers

: =Ty i 0l or peptides from1l to 10
contaih @ordBindTbiCo f_sathq }rﬁ%@ﬁ RASER,

amno acids in or m xtures thereof. Most

preferably, the spacers contain conbinations of alkyl
r Qups,an Commerci al |y Avail abl e Chr omat ogr aphy
Comn%&%ﬂﬁgA@lgqbgerE@aoy}atqg@ﬁg%ﬁ%g materials are one or
Preferfily! BR HRMRMALHERMNAEB Gieddd Yrord \oRith@Bhfowi mmerei
_ chronat%graphy resinsP'FRACTCEELTMOEND; TCN%%EX%E%M ercially
availalfpiadhoom@Bogipbhy rédien iR ACTOGELTY eBYD; TOYUBRABILPMAmino, Butyl,

2&‘ Phenyl or DEAE resins. Morre preferably, the
Phenyl, ok dibiigrasih oF il GEACY dhemopbienyt er REAR revinsebopgpreferably, the

binding SR RPN thoese F0) JBEIR T ARRACTORRL™ MR TMAE,
FRACROGEL™TSKISRTM RReytoGEER GRHVONELE, TEGOFREARATMuo, TSK-

Butyl, TOYOPEARLTM Phenyl, Al um num oxi de;
GEL™ OX@REARL T AFET e sBienyan TSK-GELE r ®HAB, TOYOREARIL™ Butyl,

TOY %f ;ﬁ:ée %GWWHQEQ%R%@L%%&% H?Ttﬁék:alml IyTS,MnﬁngWesins. In

. - The us .
s o ATRTIMLERe B el SCh PNy i v
Amincs TSECGES™ iPRehy tir R ACPOGENE ERUD X¢5,E-SThé ﬁseemdtﬁér%ﬁ‘gnercially
..and falls within the scope of the present invention,
available, chrqspategreplad resitsoatidnsipponts, inblodipgeinerganicnsoppoitgrs envisioned
Pl ndi ng mat.erial includes a polynethacrylate, a
and fa JQ‘%F@%%G pory ﬁﬁé’gﬁﬂlalpg?n 8 an AM NO 650TM resi n
(Tosoh Biosciences), and an am no group, such as a

prinar¥, a secondary, or a tertiary am ne. The
In a preterred embodiment of the present invention, the binding material includes a

polymethacrylate, a hydroxyl polymethacrylate, or an AMINO 650™ resin (Tosoh
Biosciences), and an amino group, such as a primary, a secondary, or a tertiary amine. The
binding material according to a preferred embodiment can further include a spacer of a
formula O-R-O-CH,-CHOH-CH,, wherein R is 1-10 carbons in length. The binding material
is optionally applied to or fashioned into a solid support, such as a bead, a membrane or a

chromatography resin.
14



bi ndi ng material according to a preferred enbodi nent

can further include a spacer of a fornula
WORR4/@@EH2- CHOH CH2, wherein R is 1-10 car bonsP€TUS2004/010315

| ength. The binding material s optionally applied to

or fashioned into a solid support, such as a bead, a

menbrane or a chromatography resin. 14 WO 2004/090102

PCT/ US2004/ 010315 Binding Materials Identification In

. caddjti e binding materials set forth above,
B"“h%ﬁ¢¥a376ﬁ%ﬁpfﬂ H4'AG materials can be identified as
f ol Lawgon B Al f}BAiNR S h&RD A8
abi I tyortl 5 bnd 1H§ ?ﬂ[t%l?{cllsc‘ %ég af?rtl? E&idlflgﬁal binding materials can

be 1d€IH1f@ﬂyétSef01]@WS ﬁlmlllyg esiterdls laseadcrhﬁfeél for rtet ebilitp ta bmd to prion
|tude ggLﬁcqles Jncluding, but not limted

analth% hg t l}l’l?ﬁ %‘o|a§}§]é¢eé has I he%@ rﬁg&to&%&g@@o@mleculw
includgfyY i abd PRited ttﬁraeﬁ}t)telﬁr rhepé?yﬁgéﬂéﬁdg%ﬁrérﬂrl a%g?ég%te or combination

i ncubated with a sanpl e known to contain
ther eoﬁr"ﬂieebmdmg mﬁé@m@aq@nmwawdmth eraw@d knawd tboomtdin a prion protein,

unbouﬂﬁ %%)oet d?e\;e c{j P%SI { gt%g&\éaq te us&?g? %)P}g%ft@gfgethods such
as by Bllabéleﬂgmﬁﬁt@/r dp%bﬂictf@r WhdrCltoteie BaRdhY hidtdiass tohﬂﬁ@ﬁjt}féraﬁalyte has
identified as being suitable binding materials.

boundsgp idesttisicdias hewre svitrhiabynding mistagials. Sonkelsovittauy primary antibody

or secWM%o ﬁreﬂll oousléﬁ%leltirginel; | rgﬁgsg’tecgl%%a}dﬁ&ﬁ% {epﬁ]é

pli aapreﬁmrmld)ehﬂ)oﬁimmu tb phbﬁ ah&lgmttb ftech b MdHnRied bmdmg materlals
materials bi nds is.a prion protein found in blood
binds, 45 2 1IaprefeEs Ty lvéqioq"f einbraithsamesoderiigr fom a hywan o animal.
I n I
More E;E%%%B ertyc\:/ egtﬂg‘} Igcty%ﬁ nsblog Hf %r P E)eg ‘f%%?ee FOgts s further
preferted éhatrihé yadytiess aseciatedtveith, wir tahcausativa faaoisel laVESH fcthehuman or
. f, a TSE in the human or animal. Use of Binding
anlmaﬁ’aterials to Rempve Prions Binding materials that bind
prion proteins or fragnents of prion proteins are
useful for a variety of analytical, preparative, and

Use ofBinding dldtericlpn Roavieofrsonsl n sone embodi nments, the
Qr soI i.d

Fﬁ' qp r|aI ntain a. solid phase
Hl@gn Pridls fha Pis ATt o3 ar G PLREON Prkging 3 useful for
a Vanéi? of %ﬁ@lﬂl@albp&ga@ﬂ% r?ﬁlﬂ%@glﬁ)%ﬂl@ Bp;ﬂfc@ﬁ&'léq %5m@§a%ﬂo‘aﬁﬁents the

from a sanple. The binding matetial |sa
binding gpateréals @pr%mwl slidpleke, % selibswlasgi inghe faroi df a bewdlesr membrane

that ca%?rl%gl%s{eg gnrc’dugncf %ﬁn%r‘]/telprfogrpg? u])s?%‘ ogrpap’?)ciqs P ra(ﬁag]lpﬁe jThe binding

erla

materidlHe aHowgd ® innEBZL'S a shfiplehguchiag dlbﬁkﬂo%@ilq{m@' undy‘&)rﬂ'ltﬂ'ﬂﬂs Rifficient
material is then separated fromthe sanple, thereby

to Cau%eefﬁﬂmtwg of Rerionrtipdipe sraserial poruplgx . andipieniprefaindnfthosample binds
t eads_an rrb ane

to the ‘J‘ﬁd&ﬁ% 'Hi)alt Z?hg gﬁ?dn&é ha@%‘ag%sn l?lllen %eﬁ%ragrdt asgmpfle thereby

removt@dh@pﬂ@smbtdneﬂomﬂd to.the ligdhdtftoth tH¥sanipld Metﬁd(ﬁ fbPusing beads and

membranesnP Cbmcﬁ%g %lrote%ngre FiNC;i{ IL{JI?(?V%I(I }r} %I?eoart such as those described in U.S.
Patent No. 5,834,318 to Baumbach et al. and PCT/US01/11150.

In some embodiments of the present invention, substantially all prion proteins are
removed from a sample. By “substantially all” is meant that the concentration of prion
protein is significantly reduced. In other words, transfer of all or a portion of the sample to an
otherwise healthy patient carries a low risk of prion infection acceptable within public health

guidelines. Substantially all prion proteins may be removed from a sample using a single
15



In sone enbodi nents of the present invention,
substantially all prion proteins are renoved froma
wa@a0plogn1o0By "substantially all”™ is neant that PEEUS2004/010315
concentration of prion protein is significantly
reduced. In other words, transfer of all or a portion
of the sanple to an otherw se healthy patient carries
a lowrisk of prion infection acceptable within public
. ..health guidelines. Substantially all prion proteins )
bindingsmateaial @ipulipls pHding Baieppls, eiwitgn@ug eyl ®queaially When using
. P 0 Lndi ' o
OB BAEAGE BT 300U SROSH SRR Al 8 more bning
materiaisgumoh | @htayniny\ee posisively clmugdd plretibhalditogp,mat esgdadldy charged
At is preferable, as_described above, to yse two or
functigryl g lPngh Y drhBkebs SRStionsl gFUpoM Amersirelerisdaribodimsat, two or
o R B B kBl PR nctonal group or o
hydroplbéc fimctionnl gfeypr ddsaspbo i cvatectedtwith te twirwr endre bitidiigg materials

. material s are,used, each containin negatj.vel .
in suctfesiell AR CEIBT EgRoH 0 PR o AN Mt Slatesiely are used
wherefH @b catSRNBhE of 3 $ERREREF 8Rhrked RudchendWRo®s, a{rﬁfg;atigely charged

binding materials 'in succession in any order.
functignad equpeahdemahipphobic funplienal piondi ng nmaterial s are used

erein ck nt ains_one_of .a posi.tjvely charged
PRS0 A Rl Ol BRGE B S o st o
examJé,00illy sttioud peioop (PHAse) bICbé GBAbVET v al BarRplBESr only non-
. enbodi nents, onl § particular prion materials are _
infectiophrpyiens fBm may Rapraovatbiomek srple, Abamportatt discovery described
hereinPid P 144?1 RS Son™BY .ab?mflﬁtgﬁ%ec% Bﬁiﬁ am%?e?ﬁkseggx?ing n(!li¥ferent prion
non- 1 nfectrons priors rPc) nmay Be renove rom-a
specifedtivpl Fabléwd shoperstestil Ehdingvedtyride snd thertbpetificRien forshamster and
t he i.d(fant_i fica i,ofn of a pultitude of. binding materials .
humar, AATHiglestipwse phinfEetiQdn PrigpacPreferad; Bigdingappierials o e selective
removaFY£hitha Pg%b NGn{IRT &f bk ?1%9]? 081 A ﬁlg?&kr]f‘réiﬁ%& ineﬁleflgc{yopeaﬂm
anster an hurman, non-1 nfecti ous and rnfectious
Amin@6b0vsor PSRIGETRUAhiinel 75QC RhicddtedrapHi©kesiher Agkteidl \equivalents
renoval ,of human PrPsc contain an_anino g%pug such as

thereof 195 tcopsift &imieayl BovRSUTd s Shatrsoni@instniond Of Phenyl-5PW or

functidnafe Jv,;i%tém no 750C chronat ographic resin or
unctional equival ents thereof or contain a phenyl

gPrefipalslyc hasbindiap motdraisnet: ibeadsSHaEdTh PhesotimBP\ich as a

or functional .equivalents. Preferably, the binding
chromploeraphi| ONIIG. o AHED IS, SUBROT nﬂ%{n%%ﬂnaﬁwr stRprRngQn 4s then passed
through the BLRY ek &RlHMe férce %@‘@ri@vﬁtﬁrg%rgﬁic?ﬂ grég%f}g, nﬁféﬁ 48 in a high

or suspension is then passed
pressugg lignaid chirpendtograpley ¢odvme. Bfiompmnsin yn the samgr will bind uo ¢he binding

such as i.n a.hi ressure liquid chromatogra .
materiGH st ol Re it 1O P Lo sAruRlrastag (hTovgh er Sautin s collected
and is BB $oRSpri RS Bt drfin8tiSHESICH 1Q8Ch R BH Rk el TeveDSF iR Reridine

sanpl e passing through the colum is collected and iIs

f Paee theowmpld passesotrenghrihe icolunyy, the bdumdgiridnarotein may be eluted

and corll%gtlég %c()jr altn% y%{s, 8rf ifQ{eisi?te, %art cﬁerlén%lsfic or prognostic purposes. If it is desired
to remove the prion protein from the binding material, the mobile phase of the column can be
changed first to a buffer that removes poorly bound contaminants to rinse the column. The
prion protein is then removed from the column by boiling or by adding a solution containing

strong detergents such as Sarkosyl detergent (sodium lauryl sarcosinate, Shelton Scientific-
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Once the sanpl e passes through the colum, the bound
prion protein may be eluted and collected for

wae@kpsiisz or if desired, for diagnostic or prPgRUS1004€010315
purposes. If it is desired to renobve the prion
protein fromthe binding material, the nobile phase of
the columm can be changed first to a buffer that
renoves poorly bound contami nants to rinse the col um.
The prion protein is then renoved fromthe colum by

IBI, Sheiten, r@Tbﬁr B}dﬂaddiodgc}’ésuéf@tmﬁsftﬁi eltmltrapm acggntsssqurvg guanidinium

£ ar k det er di
ol UG SRB AV ERIAT TSP Kb R AR EBT B icaion of
the bifiEAg U@&Qﬂéﬁ@ﬂ&&&aﬁexah@le, a&tﬁla’ﬁl@@ of ﬁaT ImB6 SO, Um
dodecy] sul fate (SDS), chaotropic agents, such as
gtiaRTaieRiof Molwa%lcﬁéwlﬁs ifEpsn vavChopragRssnEA b Fﬁjn%”eﬁdwlb‘liﬁ but are
not hrﬁ &f‘%) feeJli)l (jan céé%lg?é’ C&Hﬁ%grl&gl)? é)%?ﬁl{)blgegfés{, Qv%hu?x gerebrospinal
fluid, ofrman saiman omg{ o:ﬂ,l.mal Eﬂmdpteas csémbn obn@ramldeﬁ@aaipbﬁﬁpési@cSﬁs from
whi ch 0] nmoved . n de, but are . not
humag 4 e %W"Bigle Qgich MBI SR iRs Tpasthat pRiain pllagepor gland
extrac?so‘m%ﬁg "éhﬁ)odﬁﬁédﬂ rld%f%ra?@ E&ﬁ&éeﬁaﬁomfthé' ibfbodWf I'feman or animal by
saliva, mlk, ductal fluid, tears, semen, or
using larlznmdialysiy ettowib nmismmgome éxr more lmmdmgsmamenalmdassdrﬂ)ed herein. In

wie o BB R S 5k b 28 SIS e dovc

contaigin® dr%rfﬁ\&ﬁ@refdf Qﬁ@ bingink! RAEriAE dBschBERAeiRln, Whefh tHRYprion proteins
enodi al ysSIs circult cont ai ni ng One or nore

arc remypyil gyt Blopa s Crgdiad toc kgt mmAERSls. AIShe prion-free or prion-
human or ani nal ,

recuc TG4 B30 0 Rl S TR P8R or more of ¢ e

bPrieh PepteiaE eldyalls siesaiovee drohes Bidlegivdl %ﬁﬁpfé §ube aPhifeeH product
pr ot el ns are renoved fromthe blood as th % bind to

(for elﬂhfé apimdi g humaneqongymsptiey distngethp binsing me@ne des¢rdhed herein. For
examﬂ'lﬁ,dt#gl%gm eolﬁ Eg‘ntélgeaﬁsﬁx'rlrﬂaﬁlc ﬁﬁe@%%nbm 8 glnlélc'iJ R gﬁy animal,

includinigy lbag Inoahnﬁtﬁﬁp)d) ea soxh easheapf @oslvipe,odl l:i@lfse z( frIEiUS@I 4 h@hster, or a
unpti on) using the b|nd|n

ani nmal uman con
cervidag papal) sAg%@E‘ilYﬁiéot%ﬁ sreple. mptsrial g3t relermedy i 3nfpegn; bovine;
ovme chRNkghide ARuAnL ' Pn%t &éﬁv%g H601 %6 ogncf)gﬁrﬂétgre, %hnd cervidae-
om any “ani ma including, but not Imted to, ’a cow
denved rpatshae puchaass&aen end alkh dmgmal-derived swsteréalh fosit Wh],Cthl‘iO& proteins
ervi da ernativ the . sanple mgteri
may b GFRLEY aitaHREta BoOUR ARRHnG i PG SUFF G g dHuents of the
presen@ QHdiion THEILDE  bilt UeH @6 hﬁﬁfeldvt@d oblLem j%ﬁ&' SkilRN gollagen and infant
hanster; and cervi dae- derived material, such a er
formulan d The ksampd frein mqlwydomrcécmalnsayf bo mmbwadhaqurdmng to methods

sccor Bk TP FeeR Pl S OPBATS Oaits TERSOLYER g alfpinclude, but

are né emERd 't@V?Biﬂrﬁtﬁedtf&ﬁi %@ﬁ}poﬁﬁbnﬁr ﬁlefh%:utﬁd 'Ebfr?y@sﬁ@ns nutritional
gelatin col 'agen, and i nf ant or mul a.

supplempat g@ﬁp@setwnsofﬂomrcd@smﬁl@mrpp@utmms may be renoved
to.certajn.as

o T B« ool s RERR <Dl Sl R SBER b BRF comta

varioubUgroteins, including, but not limited to, human or animal serum albumin. For

example, the samples may be, but are not limited to, plasma protein preparations containing
human serum albumin as a stabilizer, immunoglobulin preparations, fibrinogen preparations,
factor XIII preparations, thrombin preparations, factor VIII preparations, von Willebrand

factor preparations, protein C preparations, activated protein C preparations, or preparations
17



are not limted to, pharnmaceutical conpositions,
t herapeutic conpositions, nutritional supplenent
w@ ool ons, food, or cosnetic conpositions. PANES2004/010315

sanpl es, according to preferred enbodi nents, are

protein solutions and contain various proteins,

i ncluding, but not limted to, human or animal serum

al bum n. For exanple, the sanples may be, but are not

limted,.to, plasma protein preparati ons containing, .
of any, (R REPR iAroY B R hahs, TEERng; hsrapep R BFRIYPS HiAnFaining human
serumISRAIAhARS or Ahilfal BRGNIRMEAM&at M1%s; anfAGLRS rf)QelrJ preparations

Ppreparations, thronbin preparations, ?actor vii
contaigigphipmen o sanimah satininl elbnmid as faasthbilizer e The atainpis, according to

prefecfiSLH DR BRLEY » Bien BF b 65555 oGy s spmeentrations up to
appro:B@ktdis25104/ QUOB 16 @onR AYpeRERIEIGt 1 ANt rapﬂl%&irﬁ'&tislg%@%, or from
the foregoing; therapeutic products containing human
approxgiatily 1"puli APPTAXimRElor254mi Ml ore@spRchl henpmesent invention, in its
' ; ' i n eparations ) )
e T S E—
bind miabpiotaes frohher Sanpmekes it Qigh Behdeptratinef @ frB&kins, particularly
enbadi nents, contain . a human or an animal serum
blood prfeins. such acisHEBHRiRons up to approxi mately 50%
(Yh bindg b bt % L TBL el 50 protes
oFhy bindiy WLRTI:ATBESbIEL R 54 ARRINNL WBhG) ke Bl protein
from gwpeomentaheapples enth asvetdr ifoom ai sourdessuchrasfestieagh, river, aquifer,
enbodi nent s, .upexpect edl y. and advant ageously al | ows
well, %%Jgr tf??t’?lm%ﬁpys F;gc,;rg%tg),n%]owat%i nd prion proteins from
or in sanples with high concentrations of proteins,
]%%rticularly bl ood proteins, such as serum al bum n.
Use of tiedipg ddaterjakrde Eeteat Bridescri bed herein are al so usef ul

f enpvin rio roteins from environmental )

S, ISR el st Tiin ot glb eyl i daneified pidpipeting the
presenté BE6s qBMUIETIRE a prid protei@l PEptideiataBblogfcalor! dnbiohental sample.

recreati onal water. Use of BEI) De t

oo [ ! _ _ nding Materials to Detec
Biologmpgl g#yspiehén whishi mipnrnieteins alsdedectet inblnde Hert eramaddienitddso, whole
k thod of detect] t he resence @f..or . :
blood, el FeabolFiARISRS by SEBHR il oBIeFRSRRE) Bhigghng. sative
milk, ductah\luidynesn, adensaMrain-deBi&d %ﬁ%@bitiﬁﬁd}pfe@%, |t W €Rtracts or
prion proteins are detected include, but are not
homogengfies @ cpHaganfoglandsy issies (Bichgy-altansiled apperstis), oF organs. Both
. Spi . f Ui ine,.
qualltagigle %@gﬁ‘ﬂ&%ﬂ%ﬁe Iglgf:htl&g} of ?éljclgcgi’roﬁtag% rglz‘,LISlglelér#e %r’ld Bl Within the scope of
certaintaspéats aiet ¢ndbetimenpof ilic pesent theedion. or the extracts or

B S S ST T o Vi
also u?égﬁ&ll“%ﬂ ! H&ecﬁﬁ'ﬁh&dgﬁ&ﬁ P@&Eﬁ?ih?ﬁﬁﬁﬁﬁde@{%h?ﬁ%@ﬁﬁs 4 as food

within the scope o certain aspec

producésrbBati perposesobf tdetecioms et teimy EntinahderAed dmsterial defers to the
materi%l?ﬁcgegﬂége]tqgﬁlé%%gﬁgsg thﬁe;?sr }n%tnen‘?t sogc?r{tglmlrnegrrgn\ﬁgllal ptarhtse such as muscle,
connective tissue or organ tissue. Animal-derived materials further include, but are not
limited to, bone meal, beef, beef by-products, sheep, sheep by-products, elk, elk by-products,
pork, pork-by products, sausage, hamburger, and baby food.

The binding materials described herein are also useful for detecting prion proteins in

environmental samples such as those described above and soil extracts.
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al so useful for the detection of prion proteins in
ani mal -derived materials used as food products. For
w@eooposEs2 of detection, the term "ani mal - deri vRAI/US2004/010315

materials" refers to the materials described above as

wel | as materials containing animal parts such as

muscl e, connective tissue or organ tissue.

Ani mal -derived materials further included but arﬁ not

T f roducts, shee

L#él]g:}g glgﬁt %Cg%gfegpe alLﬂtit?lgee pf bx?fi%gdg%}@ﬁ@ls ngloduﬁferent plplon binding
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enceleepaDlli}O sndl elirohier whitRgdig@ s @GWD;'H Bi1eaRes ivvhiRitaléd 8r, black-
seases. ipn a n or animal. Prion diseases

tailed |dﬁE‘] ﬂ%ﬂleelkbli‘t‘mapgelﬁ%;@qtﬂ piobedisqage (€2 Sergmiann-Stratissler-Scheinker
Syndr élvh%e gﬁsg?][fg@g? gfégﬁggépﬁ% aﬁts ?reql&g 1 §‘% Jn %8@ I?l(l)s%ase @?ﬁﬁ Which affect
hmnmsncephalopathy (BSE) mhlch affects cattle

ansm S | e m nk cephal opat hy feI i ne spongi form
B ‘g SN o PeSHhLY? 14 Yidwingmatopp) having a higher

spec1ﬁﬂtk %ld§ ?EPSCWHM & Ptr?é ét HiSAun. | Sea?me}%ﬁ §%c%8%s1n%ntﬂe methods

kuru, Creutzfel Jakob
dCSCﬂ@' bqlmmn'ﬁhcssmm Sas]gble mScihen bk prsse®yrdngine birdhs) mafeﬁtiaahavmg a

it JRETELT BRSPS, S P D3 S, s
descrifpis beldwt MU ghecafididad b @exf'@éleﬁlhéfnghﬁ‘éfeﬁglsafdi“ Eﬁ’%rand PrPsc are

specificity for a PrPsc than a c and the bound
providef m@, daplej b P rprrge hastiegi matirialy fohéenwidvtivle detdetsar dbkrdman PrPsc

5y 05 5 0 B PR P oo
R T L NG -

similabio than gomtairxedllﬁl"BSI{@ELF‘NFBhe@?ﬁSWP@@l kRS IR VIJ46R Bibsciences,
Table 4. Preferred binding materials for the selective

Montgﬂg]te@@ﬂu%ﬁAéf human PrPsc contain an am no group

TSK— %Eﬁuﬁ%ﬁhe Hﬁﬁho%@dgmﬂeﬂeﬂh{go tec XC@F%R%TaI\Asample the sample is

contacfEBNVltBEﬁ.b’MdA‘(g mater 0@ deoopditivts @ﬁfﬁ‘éwﬁt f duge PR@BYON of a complex

simlar to_that contained in TSK-GEL TM
betwodh 0, PrigpApEIY AP NG THISH. BiGseoraplerss then detected by

converlMIRAID AHBRKONN] ik ebyP ’%ﬂeteci}ﬂge iilea ?ké@:gnéeh 6f Q?{l &%%npfnlo Yﬁed ggnple For

herein to detect 'a priomin
example, the binding material (a first ligand) can be labeled with a detectable label. As an

alternative example, the complex is detected by labeling a secondary ligand such as an
antibody or other protein, combining the labeled secondary ligand with the sample in the
presence of the binding material, and detecting labeled secondary ligand-prion- binding
material complex. The secondary ligand can be bound to the prion either covalently or non-

covalently. A wide variety of labels and conjugation techniques are known and are reported
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contacted with a binding material under conditions
sufficient to cause formation of a conplex between

W b@4fp9iion protein and the binding material . TPET/US2004/010315
conplex is then detected by conventional nethods,
thereby detecting the presence of the prion in the
sanple. For exanple, the binding material (a first
| igand) can be | abeled with a detectable |abel. As an

I Lve e l.e, the c |l ex is detected,.b
extenfE ALY AR, s Bl S S BB g scondr
ligandoishiabelpd @uing itsCirotudliond Sififhlt aRierhchrle ARdidhNC1dERE denzymes,
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Subs“ﬁ‘&ﬁ»e‘?qf%t?rsagglbﬂ@ﬁe dvoregeemd yaoigtiess sbemidaminescent moieties, magnetic
pMﬁCF&Qﬁﬁ PrikoON- binding material conplex. The secondary
I'gand can be bound to the prion either covalently or
nbmluded wathémtheyscope o cdetainaisp@tiy/aref enhiatdghentabethe presentginvention

cpnj u ion techpi gues are known and are reported 1 _
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teih BIn@igk SRhbfibIC RANY KPR inh-hE5R | 0t OF -
pfo élerrblcl)di.%rent , _lt he segglnggé}%téu? ng‘ﬁﬁ‘f;“% a aé[\glg% %le??lﬁ}é' The prion
bindinigtrgatgrid daghingra. coByiléxatinebd pdviked of fashivd@l into a column, a membrane,
tes, cofactors

or o R0 O BHER e AT VT O RBOLS Ao el

. h. H H 1 1 1 a
within"E 8¢dpR%of cBRENQEpLets AR drhifd BBentd B¢ tﬂegﬁgge&elﬁg'rgglllxﬁn@nétdg %g?thods of

wi thin the scope of certain aspects
detectinge qpalisatisiely gwtitisiiivel, @ pretchptsinbodet ewt sutgequently released
it-atively and quantitatively, of a prion protein
from a&%ﬁdr?d]_glﬁ%m _Hbér{?%_‘ protein binding naterial, or a prion
pDefeelidir fiay Ghodebd By Hary BB ﬁ{chﬁﬂ@hﬁﬂﬁunﬁi@ttiﬁg,' Western analysis,
bLndlna%naterlal_forn1ng a_conpl ex can be packed or
gel-mqbiliy; shtbapsym Hacking P{irdioagtiveeorihielnmineseant mafliers, emclear magnetic
ac r [ i ot ar i bilized on a solid
rsonsftl chedefy LASRLERSE ' Mol | RRAGES Meefl. o
chromatepephg, capillagnéiectidphotesispbr dther HEBE@ thatl AR hORcAE Based upon
mef hods, of detecti n%,é ualitatively and
an altegaiion; 1sige; oF ehgrge gordhq nﬂm%@@ida%bgmﬁ-m epmid et masitor ynay not
be detdBb&AD8Hthe bl ] | Rels
c ek BLERSAPNCHOM AgBLLA R0 DB 08 O R ST b are
not lindked do,nlipomines immungmskayspdillAisy, ywhich f iscaBp@yses tdedipib@do bind
radi.oactive or bial um esceniﬁarmr kers, nucl ear

. .of
specifif yofSRHIES (8. SHARAEY HSRDED BH THeshaRGlaio dsuvalcer markers.
The reRhQRRSEMida®Wrs ﬂ%ﬁtd%%%fé@%corﬁfrﬁ%gt andhi %@%sﬁp hy,

capillary el ectrophoresis, o er met at track

Nomwragdieacivi iebels arp ofien attactietl dryainilvectimesmi zEemarally, a secondary
. har or pot.h,.The secondary, |igand-.prion conplex
tigand GG (5. RBHD) fseetalaaREa Y bR R R A DES figrnd). The
second@fyt BEardOthe@ bRk itO R tefdaRPligARBERY. f e Vﬁiiﬁ)%%%lg%g)vmﬁh is either

i are not limted to, |i'‘posome I'mmunoassays
inhereny}y deieqizhde pr poedantly oo dmedignel byisteh, sspieas fidetectable enzyme, a

e.a. ecqondary |igands nd rel ease
ﬂuoresg%{g :‘géé& Og'in(eid Or9 éh§ %’Pgmﬂneﬁ%@k %rog?pozlﬁ‘ﬁe r@t“@ggreaf secondary and

tertiaryc ligiidsadad 6¢ @sddIeWhélet £GERedaGCRIMH Nhst L ndhANdBFHry ligand, for

hni ques. . . .
%wtm, thyroxine, and cortisol, it can be used in conjunction with the labeled,

exa:mpfef3
naturally occurring tertiary ligands. Alternatively, any haptenic or antigenic compound can be
used in combination with an antibody.

The particular label or detectable group used to detect the binding materials-prion

complex is not critical. The detectable group can be any material having a detectable physical
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Non-radi oactive | abels are often attached by indirect
nmeans. Cenerally, a secondary |igand nolecule (e.g.,
whe@itiop)10t s coval ently bound to the bindi ng naP€r/iU82004/010315

(first ligand). The secondary ligand then binds to a
tertiary ligand (e.g., streptavidin) nolecule which is
either inherently detectable or covalently bound to a

si gnal systen1 such as a detectable enzyme, a

resce ound, or. a chem | um nescent conpound.

fl.u
or Cheﬁuﬁaﬂrmg?e f Sélel&ngﬁf&%%led#zfls barehegpyvall-dovisinped andia general, any
label tﬂs%@lﬁ inVRhemMBHhe &L @ﬁg BEYa gh&?%jﬂﬁsa?regerfﬂ hiha, FiRlst Iaalr ?{el is any
and, for exanple, [p oxi ne, and corti
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1 R h 9
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depenchﬁgt&'ii Qﬁé/ %@ﬁ’stlﬁwtyT‘?fécgﬁr’eh' %gsle Bgcl'%ﬁjﬂfj on %'?dth% 2@3&1}5&&11 stability

radi ol abel s .
fequlrmymyaﬁaéal@nstrmmat(dmeamd diapesat pmrvﬂame) CAT

| | | f di sh
SeRARES iR ey b R SuBvEtd cPiele. o otiahl generating
compouﬁ@sﬁ a5, bot @mhadlien VAN ¥iRSzy R to‘i‘%[uo%bh%?e B yvhRE O Miterest as

|rmunoassa£) or in an ELI SA (enzyne |inked
labels pidprigwsiy o hydeodsgy, partienbirygihosphatises, estemved andsglybosidases, or

oxidorf et b0 Ban @Rl Hrr SR € FasorPS oy EHE blgrg nottimited

to, ﬂud)rahﬁin SRy itD GerdRUipEE dhélianand bid it® detivilives dah¥yl! @mb&Eiferone, etc.
desi red conponent of the assay accordlng t o et hods
Chemilyamipesegpiygompoymyls inghude Insifennali et QaB-dibydeophthalezibediones, e.g.,
lwmnkxarlety of |abels may be used, with the choice of
abel depending on the sensitivity required, ease of
d‘daqimgaf detactrfg 1dbelscapoelhdmowhadi thotey of SRIIM i e BitS Thus, for
gﬁallable |ns [uneq%atlon and di spgsal provisions.
examp

vhere dhralabg! 1S gandisactivs labdomsans: v drieatien inpludethyt are not
limited 8@, & sSRATIatRNRuA et P?B 0o Q@Jﬂ@ ‘fﬁx& a5 i auto%}{horgg{ﬂ 932 ihe 1abel

wi th an enzyme or nzynes est as
is a flicarebit Aabél 1tpnay‘rhc idetected Hyyekcctir@sths flupeschiend &rithyan appropriate

oo R A R LS ] ARt Oy syeme, v
1nspect€d§frﬂz‘i’élﬁﬁ<§togrﬁﬁllul3' 48mdYY tl?é' ﬁse"kﬁ{ eléd%gfce&ietec%}s ukHQE %ﬁgr‘éé RQoupled

its defivatives,” rhodam ne ts derivative
devicerieFS$), onpmeqmultlpjn@‘m@,ndéh@ like. Similarly, enzymatic labels are detected by

providing appropriate substrates for the enzyme and detecting the resulting reaction product.

Finally, simple colorimetric labels may be detected simply by observing the color associated
with the label. Thus, in various dipstick assays, conjugated gold often appears pink, while

various conjugated beads appear the color of the bead.
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Chem | um nescent conpounds i nclude luciferin, and

2, 3-di hydr opht hal azi nedi ones, e.g., lumnol. Means of
waleddo9ilny | abel s are well known to those of SRE€T/US1004/010315

the art. Thus, for exanple, where the | abel is a

radi oactive | abel, nmeans for detection include, but

are not limted to, a scintillation counter or

phot ographic fil mas in autoradi ography. Were the

I s g nt | abel i be, detected b i
Lo b,y SR B B B8, oL 20 Mot prin
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matter e b H B oR OB A b ictoy e i Reglear and el by-

productRugd bbles arifnals@diafie de@PeCRBdRSO be used to renove

or. detect prion proteins or peptides extracted into
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proteindey KIS IR CisBEY Saibisp 15 Mg pilie i bt disssigd to form
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di ga¥d|ng mterials. Exanples of solid sanples include,
1gest hific, gp t COnVREL (Pl sensitivgritReg toj BrRros Foploving tespoval of PK, the
PrPres B bd Gatafirby aﬁc{]&)&gctéd"@ Y 8ics REFLEFROSed to agents
that transmt prions, “e.g., BoRe rrear derived from
Bownebesoubatiment, Binditigngateriale at@rdink lo BRMBYEHHRAGHSEN Ssed for
the sel cgn be usedt. to fq)eﬁect the presence of prion protein in
SCIECHY'? consPRErt ALt sea¥sT BPC nel ude, but are not linited
to, brain tissue, corneal tissue, fecal matter, bone
nmeal , beef by-products, sheep, sheep by-products, deer
Use of Bindirng Matedisés toghdimgikPigns pr oducts, and other ani mal s
%n%ir?d?i nmal tderli ved Fr odluct s. Alternatively, prions and
pr i ON—BF ABTHG A8, PrPlEsn BT altermativs)y.nan entibedsd tarithéy prion or
bindingpiefeBhRES6 & : ' [ it P
gﬂ’l Iﬁ]ﬂ&, caﬁ"blg Qleﬂe§teﬁ aH@ E{%ﬁl’tﬁgﬁ é’) #?ﬁ:‘fgrnél?beﬁ_ﬁgmeans

while PrPsc is _EJa_I‘tI al 'y digest
well ks g theseeef Sl ins thief art.sThisghingludesbwt @ntndt dimited to, analytic
, yt

. S hus, PK treatnent wy.ll digest PrPc,. and _
biocherfifo SRAS? such S sédiobh B IPRR ritiommpbe ol catiphewping capillary
electrophenmisahighfpeRiSrmire liqRIdRHeSneBPrabR i 1

etected by anti bodiqes such agragﬂﬁﬁ_@gnot h%)r%gchromatography
(TLC), . ?}é}fﬁﬁﬂn’ clypmatoserphii and Hleslikes @od dianigug omtineological methods,
su.ch as'blf?)‘ﬁg E&é{s ?ﬂgf&gﬁ'wgr@%ﬁé &8 b8 or tg&eprségfplecgt%r}/ ?ea%t?glgs? rljltmrvn%tnbglj}ﬁlsion
(single or double), immunoelectrophoresis, radioimmunoassays (RIAs), enzyme-linked

immunosorbent assays (ELISAs), immunofluorescent assays, and the like.

Reduction of Non-Specific Binding
When using a solid support as a component of an assay for the detection of a prion

rotein from a sample, one of skill in the art will appreciate that it is often desirable to reduce
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Use of Binding Materials to Quantify Prions A binding

material -prion conplex, or alternatively, an' antibody
WO eoottlog01pr i on or  binding material -prion conpl BXI/USRN4/010315

be detected and quantified by any of a nunber of neans

well known to those of skill in the art. These

i nclude, but are not limted to, analytic biochem cal

nmet hods such as spectrophotonetry, radiography,
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dﬁhw&hpm@mﬁﬂnmﬂﬁ@ﬁnmimrs often desirable to reduce 22 WO

2004/ 090102 PCT/ US2004/ 010315 non-specific binding to

the solid support. Means of reducing such non-specific

bi nding are well known E)E’arﬁaél e of skill in the art.

Typically, this involves coating the solid support

W th a prot ei hizoeficssion ofiPosi-binding Matepialst i cul ar,

p n .co 03|t| ons, such as bovi and human _serum
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tested by using a prion test
particlpBTHaBGlad ethicastatiet’ (werd lem'lhaied further. Table 2 summarizes the twelve

tetr al i -4- chlor ndol hat e
partcly ot i b TR P Gt Bt BePin ASRRRL G indicates an

increadb@BicRint Bf @iidh higaggenate. The bi ndi ng resul ts are
provided in Tabl e wherein "-" means no bi nding and
"+" means positive binding. The nore "+" in a
particle rating, the strf%g E t he bi ndi ng observed.

Sl AN bfe BRickilPdy 1185 adk PaERLs for Pria Blefein Binding

cles inth ability tqg bind to normal hanmste
Referer&reﬁ\i?n A hi gher ?\iaé'%er e indicatles aManpRerEgsed drmﬁﬁidmg Results

nr| on bi ndi na

“Toyopearl™“Amino-650M Tosoh Bioscience +++

(Montgomeryville, PA)

1’ Acetylated Amino-650M Acetylation done by North —
Carolina State University
(NCSU) using ToyopearI™
Amino 650M
2 TSK-GEL™ Amino 750C Tosoh Bioscience +++
3 Toyopearl™ Epoxy 700EC Tosoh Bioscience +
4 Toyopear]™ AF-Carboxy- Tosoh Bioscience -
650M
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Table 1. Screening Polymeric Mteri al
Prion Protein Binding Reference No. Nane
1 Toyopear| TM APETIOSBBO040315

Parti

wO/kovaO200r er

Tosoh

cles for
Bi ndi ng Results
Bi osci ence +++ (Montg

or

omeryville, PA) 1'

I nor gani c

Acetyl ated Am no- 650M Acetyl ation done by North

Carolina State University (NCSU) using Toyopear| TM
Ami no 650M 2 TSK-GELTM Anmi no 750C Tosoh Bi osci ence +++
3 Toyvopearl TM Fpoxy 700EC Tosoh Bi oscience + 4
5 Toy opebeYoPRatAR: SHrifpayin- Tosoh BFeebiRiptdence650M 23 WOT
2004/ 0, 2 PCT/ US2004/ 010315 5 Toyopear!l T™M
AF- Hepari n- Tosoh Bi oscience + 650M 6 Anber chr onTM
6 CG 7 1nAihsrhrdh05CGeTiee - 7 |AnbesohRiodddnces 39 Om Tosoh
Bi oscience - 8 Toyopearl TM HW 40C Tosoh Bi oscilence - 9
7 Toy opeanibevhramBOEGTE®oh Bi osci Eerpd BiogaderToyopear | TM —
AE-Ch - j j = A T™M
8 DEAE- 650#PTHS0 -89€i ence + ﬁo%ﬁa%%ch DEAE- 6506
Fosoh W 4LIU)’U|J arl 56M-Tosoh
? Bi osc| 1§Woyopear | T™ urg%ér()ﬁg{g%c&\i‘d? aqh -
10BI'OSC "B edrITMLAF CHEPRESS OMM (PEosahBiod 9628 BljOSCl ence
- 16 [Toyopear! TM CM 650M Tosjoh Bi osci ence - 1§’
11ToyopehoyopetuCM BPEAE-Gxdh Bi joscTesvbdBioscighcEoyapear | TMH
SP--650M Tos oh_Bi ncr‘l&tﬁ_——l r-TM SP-550C
12T_os oh| Eevsperdich K- GELT O¥ERCTosqh -
135 OSCrPSpearl™ Super Q-650M Tosoh Bioscience
14 Toyopear]™ Super Q-650C Tosoh Bioscience
15 Toyopearl™ QAE-550C Tosoh Bioscience -
16 Toyopear]™ CM-650M Tosoh Bioscience —
16° Toyopear]™ CM-650C Tosoh Bioscience -
17 Toyopear]™ SP-650M Tosoh Bioscience -
18 Toyopear]™ SP-550C . Tosoh Bioscience -
19 TSK-GEL™ Ether-5PW Tosoh Bioscience -
20 TSK-GEL™ Phenyl-5PW Tosoh Bioscience -+
21 Toyopear]™ Butyl-650C Tosoh Bioscience ++
22 Toyopearl™ Phenyl-650C Tosoh Bioscience ++
23 Toyopear]™ Hexyl-650C Tosoh Bioscience -
24 TSK-GEL™ DEAE - 5PW Tosoh Bioscience -+
25 TSK-GEL™ Q — 5SPW Tosoh Bioscience +
26 Toyopear]™ AF-Tresyl 650M Tosoh Bioscience ++
27 Amberlite™ XAD-7 HP Supelco -
(Bellefonte, PA)
28 Amberlite™ XAD-1180 Supelco —
29 Diaion/sepabeads™ HP 20SS Supelco -
30 Diaion/sepabeads™ SP 207 Supelco +
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20 TSK- GELTM Phenyl - 5PW Tosoh Bi osci ence +++ 21
Toyopear| TM But yl - 650C Tosoh Bi osci ence ++ 22
waoyepeent TM Phenyl - 650C Tosoh Bi osci ence ++ BGI/US2004/010315
Toyopear | TM Hexyl - 650C Tosoh Bi osci ence - 24 TSK- GELTM
DEAE - 5PW Tosoh Bi osci ence +++ 25 TSK-GELTM Q - 5PW
Tosoh Bi oscience + 26 Toyopear|l TM AF-Tresyl 650M
Tosoh Bi oscience ++ 27 AnberliteTM XAD-7 HP Supel co -
(Bell-efonte PAY 28 Anber!liteTM XAD-1 180 SJp lco 29
31D ai o SR EEH I HP 20sS upel cosupelgp -
Dratonés 24 WO—20641690162
32pcT us%‘gﬁg U v R Supel cd _ 32 ~
3351 I'I CRD@aEkigr filiea gfﬂ%ad@-@q' Co _ vasSIT IMSITT ca
gel grade 634 Supelco - 34 Davisil TM Silica gel grade
34643 QUDQ‘VISI(BFM SiicBEelecradey@ld tri sul f Snpdlesdd Supel/co Not _—
teste is blue (syn: per Phthal ocyam ne) rayon
35 i ber| BQ@TWW@W& RC- 718 Supel#pelco 37 Di ai Betrigsierk It is blue
20 Sup RA-958 Supelco _ 39
Domexmé% upe 88%&;@% Q nberliteTM I RA-g10 YO0 fiber.
36Supel LamberlAd™IRAG-003 M PA 418 SupeKopeld® Fractjogel TM _
EMD DVAE E. Merck ++++ 650(5) (G bbstown, NJ)| 43
37Fr act pREiaTMEND2Phenyl 1 E. |Merck Sepd¢s) 44 -
————ELMWLC =+t B50(5)
38 berlite™ TRA-958 Supelco _
39 Dowex™ MSA-1 Supelco —
40 Amberlite™ [RA-910 Supelco +
41 Diaion™ PA 418 Supelco -
42 Fractoge]™ EMD DMAE E. Merck 4+
650(S) (Gibbstown, NJ)
43 Fractogel™ EMD Phenyl 1 E. Merck -
650(S)
44 Fractogel™ EMD TMAE E. Merck -+
650(S)
45 Fractogel™ EMD Propyl E. Merck -
650(S) '
46 Fractogel™ EMD Amino (M) E. Merck -
47 Fractogel™ EMD SO;“ 650(S) E. Merck ++
48 Fractogel™ EMD COO™ 650(S) E. Merck +
49 PMMA Bangs Laboratories -
Poly(methylmethacrylate) (Fishers, IN)
50 Aluminum oxide —100+325 Aldrich ++
(Milwaukee, WI)
51 Polyethylene Aldrich -
52 Aluminum oxide —100+400 Aldrich +
53 Poly(styrene/maleic anhydride) | Sigma Chemical Co. -
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45 Fr

Fractogel TM EMD Amno (M E. Merck

act ogel TM EMD Propyl E.

wErkO480802 650(S) E. Merck ++

650(S) E. Merck +
Pol y(i net hyl met hacryl ate) (Fishers,
(M I waukee,

oxi de

-100+325 Aldrich ++

Merck 650(S) 46

47 Fract ogel T™M

48 Fract ogel TM BVDUSIDOX/010315

49 PMVA Bangs Laboratories _
IN) 50 Al um num

W) 51

Pol yet hyI ene Al dr| ch 52 Al um num oxi de - 100+400

Al et

B
\JJTUI _y \ oT_y'Tcnc/ LIL}

Chen p;I T _ 25 \\O 2004/ 00105 Ra N sE s qllggag
VA 0ri b 58 A b o oxt o betivated Al drich 56
555i | i caAldmmeo Midk,iactivated 57 PVDF S@ddyh 1008/ 1001 -

Sol vay ++++ (ngonspecific) (Auburn Hills M) 158 PVDE
56sq_VAvS%&5fP§5@é1 Sol vay +++ [nonspetfFifR) 59 |silica
A e R R )

urn Bangs Not tested, enulsipn (A@Buﬁaﬂgls MAp S I [ ca,

Q.20 (m Ban qpﬂ emil sion 63 Bangs Llab
S8 lic aPV@WQ/ NS tefted, eWIV®ion 64 12 @&PSPeCiﬁC)*
T TLh IR "5 J00L o dr | oh o7 L Lyt ne -

Epoxy| 700EC Al drich + 68 TETA -(PHEpsbungh/PAEC Al drich +
60 Silica gel 60-200 mesh Acros -

61 PolyStyrene, 0.93 um Bangs Not tested, emulsion

62 Bangs Lab Silica, 0.20 um Bangs Not tested, emulsion

63 Bangs Lab Silica, 0.97 um Bangs Not tested, emulsion

64 1,2 DAP' — Epoxy 700EC Aldrich —

65 1,3 DAP — Epoxy 700EC Aldrich -

66 1,4 DAB* — Epoxy 700EC Aldrich _

67 L-Lysine — Epoxy 700EC Aldrich +

68 TETA® — Epoxy 700EC Aldrich T

69 Prometic CG-1083 Prometic BioSciences | ++++ (nonspecific)
(Cambridge, UK)

70 Prometic CG-1085 Prometic BioSciences + (nonspecific)

71 Prometic CG-1086 Prometic BioSciences + (nonspecific)

72 Prometic CG-1082 (purple) Prometic BioSciences + (nonspecific)

73 Prometic CG-1084 (purple) Prometic BioSciences -+ (nonspecific)

74 Prometic CG-1087 (purple) Prometic BioSciences + (nonspecific)

75 Prometic CG-1014 (purple) Prometic BioSciences ++ (nonspecific)”

78 Prometic CG- 1107 (purple) Prometic BioSciences | -+t (nonspecific)

79 Prometic CG- 1108 (purple) Prometic BioSciences | ++++ (nonspecific)

76 Ethylenediamine, polymer- Aldrich —

bound
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69 Pronetic CG 1083 Pronetic Bi oSci ences ++++

(nonspecific) (Canbridge, UK) 70 Pronetic CG 1085
wer@aei162 Bi oSci ences + (nonspecific) 71 PronetT/US2004/010315

CG 1086 Pronetic BioSciences + (nonspecific) 72

Prometic CG 1082 (purple) Pronetic BioSciences +

(nonspecific) 73 Pronetic CG 1084 (purple) Pronetic

Bi oSci ences ++ (nonspeci fi c) 74 Prometi c CG 1087
\ naoct fi r~ 78

P R ACA~AT ANAQ 4
\"[JUI M SCT i CGgs—™ oRSpectHt o
7T br omdtig gg@fbf e urpl e) Prloneti gﬁﬁ%gél ences ++ ot
(nongpecific) 78 Pronmetic OG @l4tatRyINIe) Prometic
BioSgiences ++++ (nanspecifijc) 79 Prometic CG 1108

80 (pur gitdyarpiaspdiesia Bidbci ences Peptide Invonatjeel f c) 76 —
Et hyllenedi am ne, pol yner- Alldri :
2004/[090102 PCT/ US2004/ 010315 é’?uﬁs{gﬁn‘ggpa Spurce 30Q

Phar maci a + (Pi scataway, NJ) 80 lC:ear-E)asi Bi;l n (HCH)
1 rnational - (Louisville, K :
DAPP%&HIH gne 2 DAB: di am nobutane 3 TETA:
3TET dm% en etram ne 4 AnberchonifMis a registered
and as_Conpany _(Phil adel phi a, PA)
B’ecul? F63g1%9 traderpark ob Roppeand dfaas Slomgany éthiladelphia, PA)
Nons%ﬁﬁ Sippnsthe nggaiivereniale g efibody 3FHdas heesmesignetias the
ones te%tP@WIthr?ﬂtlefby3E§1F4 Table 2. Ability of Polymeric
Bi nding Materials to Bind Normal Hanster Prion
(HaPrPc) Base Resin Mandfagktair er HaPr Pc Pol yrer
Ability CoPphivitis Bindiap 0gabidth BVMBiniMental IiMesek PAon ﬁqﬂfrﬁ)q( )

PVMVE** Fractoggl SOR2=—650(S)
P(ﬁmgmomslzl\/% OVAE e, ey arale A Tabrbe
Fractoge]™ EMD TMAE » E. Merck 5
650(S) PMMA ;
Fractogel™ EMD SO,* 650(S) PMMA E. Merck 2
Fractogel™ EMD DMAE PMMA E. Merck 4
650(S) " .
: PMMA Tosoh 3
ToyopearlTM Amino-650M Bioscience
TSK-GEL™ Amino 750C PMMA Tosoh 3
Bioscience
TSK-GEL™ Phenyl-5PW PMMA Tosoh 3
Bioscience
PMMA Tosoh 3
TSK-GEL™ DEAE-5PW Bioscience
Toyopearl™ Butyl-650C PMMA Tosoh 2
Bioscience
Toyopear]™ Phenyl-650C PMMA Tosoh 2
Bioscience
Aluminum oxide —100+325 AlLO; Aldrich 2
Aldrich silica, fumed Si0, Aldrich 2
Toyopearl™ AF-Tresyl 650M PMMA Tosoh 2
Bioscience

** PMMA: Polymeric methacrylate.

The prion binding on-beads test by NBT/BCIP was performed as follows. When
starting with normal PrP from a 10% hamster brain homogenate, the sample was solubilized with

0.5% Sarkosyl (200 pL of 10% to 4 ml brain) for 30 minutes at room temperature on an agitator.
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650(S) PMVA Tosoh 3 Toyopear| TM Am no- 650M Bi osci ence
TSK- GELTM Am no 750C PMVA Tosoh 3 Bi osci ence

wa Si4/k10M Phenyl - 5PW PMVA Tosoh 3 Bi osci enceP®vivEe004/010315
Tosoh 3 TSK- GELTM DEAE- 5PW Bi osci ence Toyopear| TM
But yl - 650C PMVA Tosoh 2 Bi osci ence Toyopearl TM
Phenyl - 650C PMMVA Tosoh 2 Bi osci ence Al um num oxi de
-100+325 A1203 AI drich 2 Aldrich si lica, fumed Si02

The sarél?lg %VI@(F:E ollggg' H-:{ Sy ’Plg/lq silp%a%ﬁtsvg%rrplgﬂved and a

dllutlonmmﬁ’é ﬂ@eﬁﬁﬁﬁﬁ@&ﬁnﬁ&%ﬁ AP TG, ﬁ{h -spetkn rnﬁ'i%ﬂ)tl?e‘i plates (Cat.

lows. When starting with normal PrP froma 109

No. 301‘153 M@m Dickingorh &m&éma{ta@es N a@«éhﬁllwwumommlp’&’eﬂates (Cat.

e A T SRS S UL s Bl v
ML/W@l?QQ“'i%gw ReFAMSZRD 418708 3 ckihe, §l§)m@’£ &5%@Sfor one hour. Ten

centrlfuged at 14,000 rpm for five mnutes. The
milligrgnp Ef0vaghdry heads menoswellearia laml d0|mod BRS o ¥ Heand washed twice.

The mlwgfa]? ﬂ’ﬁ? | an\%@l‘?’%ﬁm&ﬁg?g@ EQ %gtpiso ﬁgs%slg%gig% oég“gig)gﬁﬁ/ beads was added
to each@!fé}f( The Qﬁbpel'fs‘i@l{‘%é M1d-RH88 ’setﬁé) aﬂ%ﬁ/}&d\“ ‘vahtﬁpﬁvﬁs removed.

Mul ti Screen-DV plates (Ca )
Mdrﬂnabbaxest@obmm élpmgena&ed&fa@rculuterdm msne%. hlgmanbsammaibmmn
th 200 L/ 1% r.ce

(Atpha figtepeieCompy Tos ATRgE(Gh) whish R plesplrocif Fasagear 60°C for
ten ho#g'?lfﬂag%%\ %Xlﬁﬁg@ﬂsdd\ﬁ@& fo Wuhﬁ:rbﬂ 1%OJ}LLH1361‘]“QCIFMI(P Breubdikd at room

tw ce he mcrotiter plates were
temperﬂnm foed AhouwRGviB0 tHe lefada Bhesyeoand Iprcﬁéln&mﬁntio&anwhremved and

100 WISGF B, menngIcTal BRRO Sk 8D BRETBARCN AT At ivted 1
4000 115?2%?%5%91”\79% Ql% § 't eqilpleﬁ"ﬁqgl%aﬂwéﬂs dl)n? ol G}éﬂ?@oﬁtgfn%qwo pL of
1% casein. The beads were incubated with 3F4 overnight at 4°C with gentle agitation.

The beads were then washed twice with 10 mM PBS+10 uM CuCl, at pH 7.4. The
secondary antibody, anti-mouse IgG alkaline phosphétasé conjugate (#A3688, Sigma, St.
Louis, MO), which was diluted 1:1000 in 1% casein, was added at a volume of 100
uwell/well. The samples were incubated for one hour at room temperature with shaking. All
of the beads were transferred to Millipore (Bedford, MA) MultiScreen-DV plates to perform
the washes. The samples were washed three times with PBS+Cu® +Tween 20 (0.05%) at pH
7.4, 3X with PBS+Cu?*, twice with 1M NaCl and twice with 50 mM Tris-HCI + 5 mM
MgCl, at pH 9.5.

The 1-Step NBT/BCIP substrate was mixed well and 100pL was added directly to
sach well until desired color development (light purple). Typical incubations were from five
o fifteen minutes. A filter paper (#1703932, BioRad, Hercules, CA) was cut to shape and
vetted with distilled water. Bead suspension was added into the blot wells of S&S Minifold 1
dot-Blot System (Schleicher-Schuell Bioscience, Keene, NH) under vacuum. The wells were

insed with water and the results scanned into a computer.
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(Al pha Therapeutic Corp. Los Angeles, CA) which had

al ready been heat-treated at 60C for ten hours. The
waeepeyEiIDn was added to a volume of 150 L perP@EU208416110315

i ncubated at room tenperature for 1.5 hours with the

beads. The unbound protein solution was renoved, and

100 L of 3F4 nonocl onal antibody (Signet Laboratories,

Inc., Dedham MA), diluted 1: 4000 in 1% casein was

added to the experinentalgﬁfllﬁ. Control wells

contained 100 L of [%ca Plefe beads were

i ncubat ed W t fedfificaioaroTipgioh-batdidEnmidriaigent | e

pg@tatlon The beads were then washed twice with 10 nM

tifigatinCe€1 prign-bpding 4matprials gee operfrpednpipgdpamster  brain

homog%ﬂt‘;é 1n%§:?xefo a% %ﬁg‘ b’fﬁ? qiff eng ﬁht&éi on (ﬁy%f) {ﬂe dﬁllatth% 6’18%’5’&%1% %%Qunt of

prion b@ﬁﬁftona ma&mﬂeldg de@t:te@ y%tdmﬁﬁg e BdQs aned intiwkibn wiliethe target
npl es were incubated for one hour at room
materiaf. eﬂ‘ﬁ‘efﬁe&%@ aefpadndedecied fig amgunt ofpripp @reseig therumbound fraction

. | V
connin 08124k Bt Bt Bl s Ak e i M
descriptibut efedch mmhodoﬂdngBSe@del-B'e/lwn 20 (0.05% at pH 7.4,

%ﬁl Hoivd PB P%ﬁ"‘gjalg‘ﬂ QSMS&SE%EETQ Amino

750C aH@Hﬁ@@WPEé%—%\%’?%rmlwth‘é’ellnl)sﬁsgféc&ig%nm 8 Fddeskter brain

directly to unti| desir col or devel opnent
PrPc. (light purple). Typical incubations were fromfive o
fifteen mnutes. A filter paper (#1703932, Bi oRad,
Hercul es, CA) was cut to shape and vetted with
distilled water. Bead sugpgpsi on was added into the

bI ot wel I s of S&ﬁels\dlﬁloff@ggoddary)ggme%h@ System

"(JCII[ C[ bIICI QbIIUCI I &75 ? C 1] =3 1 J}Ilél Sia

The wel | s WBram ﬁ@%%th%‘?& %) Bl By
P Olymef?ﬁ@gs scanned in{o 0RO 28 Wi5ios 110@
PCT/ US2004/ 010315 | F¥ /QCIPde tificaGlaplust

Prion-binding Matefials “tHent i fi catton of
ToyopeariPb AnpinerSON mat eri al s was perfprned using hamster

TSK-GRE &8 A, i@H8geENat € | n bat £h, T of maf 4 Jsing two differfent

TSK-GEL. ™ PhERT-spYp L ©TTE- T the first; :HJ_g_anDunr of —prijon

+ lo
I atertal—was qEtect etdby—starnrng—the—beads
Toyopegimﬁu jﬁggunn \I\ th t %t at-get ¥rmj'or= nl TJno car\ond

L BIL AL B Y I B LA LIRS A=A s LA %I | =AY

TOYOP%F%BheWéﬁéggchthn ampudt™ of pr Bn Ianspm.‘ in the

d

unbound fraction ¢ontaitet in f|&wudssessific)and wash
TSK-GHE IREAEsP Y SDS- PAGE and westefn blots. A detail ed

Toyopéaﬁmmltegﬂggbl\@am net hgdol ogy | s described bel ow.| As

Eaeo PRI o 7E0C o e T RO

FractodB T TRAE S55TS) Ppeeriip prodipg ol Damsisr

Fractogel™ EMD SO 650(S) ++ -+
Aluminum oxide —100+325 ++ +
Aldrich silica, fumed ++ 5+ (nonspecific)

For the on-bead detection method, 96-well microtiter plates (Cat. no. 3075, Falcon,
Becton Dickinson, Franklin Lanes, NJ) and Millipore Multiscreen-DV plates (Cat. no.
MADV N65 10, Millipore, Bedford, MA) were blocked with 200 uL/well of 1% (w/v) casein
at 65°C for 1 hour. Aliquots of 10 mg of each polymer were soaked in 1 mL of 10 mM PBS
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PrPc. Table 3. Results of Secondary Screening Binding

eval uated Bi nding evaluated by Polyner Particles by
womeeador ests western blot with w th NBT/ BCl RCT/US2004/010315

ECL- pl us +++ +++ Toyopear| TM Am no- 650M TSK- GELTM

Am no 750C +++ +++ TSK- GELTM Phenyl - 5PW +++ ++++

Toyopear| TM But yl - 650C ++ + Toyopear!| TM Phenyl - 650C

++ + +++ 5+ (nonspeci fic) TSK-GELTM DEAE- 5PW

F | TM END
pH 7. 4 aerdl( LA /—\ﬁg'%l' %1?1{? iter B%@ngvqf? gga? el teﬁ,g‘Oé\Q}&rgﬁEsuspensmn of
Oa(c@ed o teath n ) al C
resin v@a’é TR §a++5\§\elg m?ﬁﬁ %gsgll)l( Ivifcf& Oé_;@_lsgogg%ﬁ_lg Mngl\@ %?c%ess solution
remov&h Mocthe fesimedweast aBdsd( hdh$iheof fal €10 Foiutidheod nohed dhamster brain
detecty met hod, 96-well _mcrotiter plate
al

no.
homoggesin N SCHIR AGHIER.c ki SEHUTC R agiRFY tq_daﬁ(%é 5 Ingpys at room

temper%g%. g/g[fhle W{ifsfvbf%{téle&rh ?@@éw 1{7&) 8¢ V\§$4é gug@;o éi%r@ 4 Odﬁﬁri)g 60/ casein
was adﬁédlvﬂad) leacHf vk 4wl im)cubas@ iomernight @hded efrideritiusy and\gbBiUObGitation.

nmg of each gmer were soaked in 1 nL of 10 nM
Beads WB@ ﬂ@g wh;z@(m@gw 21 (peiv I3 511 © 194 1GuClpHpH . B4.afpdlowed by

saciiof FO6h LG oEOBsTARGP o Ses PARHER BELGulhe) BSHABRE oot o
A3688V\8i a, $HE.du@s IMOYasd ahdusish fop 15IRfuk [a€ rénd té r%&eﬁﬁim gentle

) t| on renmpoved. To the resins was added L of a
ag1tat1011 10 sol ution of normal hamster bra| n hom)genate in
ted
AL SRS S Bt e e Patrtids (3R MGG g1y wore

they w8 eadidl tgteequé’s%ﬂa 0o hida ews(4 1(4 HQ@@)ICIZW- 8.96%aBREdN 20 at pH 7.4,
followed by 10 mM PBS + 10 uM CuCl,, twice with 1M NaCl, twice with 50 mM Tris-HCl
+ 5 mM MgCl, at pH 9.5. ‘

The washed beads were then reacted with 100 pL. of NBT/BCIP substrate for 5-15

minutes for color development. Beads were transferred to filter paper using an S&S Minifold

I Dot-Blot System and had the resulting color evaluated.

For the unbound fraction detection, 100 uL of each bead sample previously wetted
with 10 mM PBS pH 7.4 at 4°C overnight were placed into microfuge tubes. After washing
with PBS at least four times, the beads were transferred to Ultrafree-MC 0.45 pm filter units
‘UFC30HVNB, Millipore, Bedford, MA) and rinsed again with PBS. Ten percent hamster
srain homogenate (HBH) was treated with 0.5% Sarkosyl and diluted 1:10 and 1:20 in PBS.
A 200 pL aliquot of it was added to each bead sample and incubated for eight minutes under
igitation followed by a two-minute centrifugation at 10,000 rpm to recover the unbound
raction. Aliguots of 26-uL of flow-through were placed in 0.7 mL microcentrifuge tubes and
tored at -20°C for Western blot analysis.

The samples were thawed before Western blot, and 10 pL of sample buffer NuPAGE
DS Sample buffer, NPO007, Invitrogen, Carlsbad, CA) and 4 pL of reducing agent
NuPAGE Sample Reducing Agent, NP0004, Invitrogen) (DTT, 1M in H,Q) were added.

he solution was incubated at 90-100°C for ten minutes. The samples were applied to a 15-
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was added to each well and incubated overni ght under
refrigeration and gentle agitation. Beads were then
woaeheivn ce with 10 mM PBS + 10 PM CuCl2, pHP@T/4$2004/010315
followed by addition of 100 L/well of secondary
ant i body al kal i ne phosphat ase conjugate (Cat no.
A3688, Sigma, St. Louis, MD and incubation for 1 hour
roomtenperature under gentle agitation. Al the

at
e AR L5 AR PR BERCEALSEPLEAhh 184017t v
i S S ), MUy By SR

weight WharRerl(MiNE Bl ark WMIGEC MR SERARM TI059241Chvitrbgtn)MMsMIEE. 2Western
H 9.5. The washed beads were then reacted with 100

at
blots uﬁedogVR@m@nbrm&sl%aftaéem @p bipcker, 1 KAkl Bt ag primary antibody,
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Using the methods that are described in more detail below, the binding activity of
sleven binding materials for prion proteins was determined as described in Table 4. The
yinding materials are ranked (with a ranking of 1 being the binding material exhibiting the
argest amount of binding to prion proteins) for the ability to bind either normal or infectious

wman or hamster prion protein. For example, the Fractogel™ EMD TMAE 650(S) binding
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materials for prion proteins was determ ned as
described in Table 4. The ')inding materials are
ranked (wth a ranking of 1 being the binding materia
exhibiting the argest anmount of binding to prion
proteins) for the ability to bind either nornmal or
i nfectious 1uman or hanster prion protein. For
exanpl e, the Fractogel TM EMD TMAE 650(S) binding 31
WO 2004/ 090102 PCT/ US2004/ 010315 nmterial (having a
net hacryl ate backbone and the functional group
-CH2- CH2-N'(CH3) 3) bound the largest quantities of
bot h hanster and human infectious prion protein
(PrPsc), and the Fractogel TM EMD 5032- 650(S) bi nding
mat eri al (having a methacryl ate backbone and the
functional group -5032-) bound the | argest quantities
of both hanster and human normal prion protein. These
guantities were neasured by rel easi ng bound protein
fromthe prion binding material, separating the
rel eased proteins by el ectrophoresis, and using
Western bl ot
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Preparation of Dry Beads

Dry beads were prepared in bulk by wetting the beads with a 20% methanol solution

in water. The beads were left for at least 24 hours before using. When the original amount of

dry beads was between 0.5 g and 2.5 g, the pre-wetted bead slurry was transferred to a 50 ml

plastic conical tube. The excess liquid was drawn off and 25 ml of 20% methanol was added.

The sample was then gently shaken or tumbled for 30 seconds. When the original bead

weight was outside of these aforementioned limits, the volume of methanol was adjusted

using 10 ml for less than 0.5 g of resin and 40 ml for 2.5 to 4.0 g. The beads were allowed to

settle by gravity for approximately 12-15 minutes or until most of the whole beads were at

the bottom of the tube. The supernatant solution (including fines) was carefully drawn off and
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Bi osci ence Preparation of Thy Beads Dry beads were
prepared in bulk by wetting the beads with a 20%
nmet hanol solution in water. The beads were left for
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approxiinitelly ubel s hifitGURVARHBRTorIRY WhbRMehdNGé At MG HoliBRSIF the tube.
was carefully drawn off and 33 WD 2004/090102

The supernpigs Gohtion o@nduding finesdads cpiefulptdraviol off jandedigeagded. The

. ce t hen 20% et hanol s _added -t.0
workin BR800 A by S S R i B gt bt
was adddd toRii¢igarial vonnRfralie athe Shinpleywasphinabndy §Bal@n dr hahbléd for 30

mcroliters (440 1) of bead slurry was transferred

seconds, pllowed1ty sefile pndslet stapd rverightudieroopp temperghirapckhe volume of

. L . '
working 615 L 5EHR o Bt Y3 E e By MU bn TR B g g pydrates
beads watielbeld i beffercatdP@ umglsusgent | y  shaken or tunbled for 30 -
seconds. The beads were allowed to settle by gravity
Preparqrign Ofg%ﬁr%;f?ﬁfﬁgéﬁegdslz- 15 minutes or until nost of the
Waoths REBPSEI ﬁld%théﬂ“ﬁeaﬁf’%lg?&wﬂ%iﬂeﬁ st &ty f 20% cthanol,
supernatant solution (including tines) was carefully
and diddrodwequarfef additibnd] syhatthacstepfhHoweeerk equglitvafibeto worksieg baffer was
r epeat t wo re tiJqres, and.a sufficient vol unme, of :
verforniel g8 iElatr 2l Gt A S pE) the poammerpial sHiies; fop contain
i £ | 8 I t : d
e JUR15ThL 8oy SR, SETMD L8 SRR fr ALl S b
were transéarradetope i &l gastitheby ¢ ginkalaf) and riki mb ob tief workwasbuffer was

adea 3PS i o RSl AR et
iettle bt Gravtyl for UpBroximately 12-15 minutes or until most of the whole beads were at
he bottom of the tube. The supernatant solution (including fines) was carefully drawn off and
liscarded. The working buffer rinse was repeated two more times, and a sufficient volume of
vorking buffer was added to yield a 1:1 volume ratio. The sample was again gently shaken or
umbled for 30 seconds, allowed to settle and let stand overnight at room temperature. The
olume of working buffer was kept at 1:1 by any necessary addition of working buffer and
1e hydrated resin was held in buffer at 4°C until use.
'reparation and Handling of Red Blood Cells

A bag of 110 ml Adsol™ (Baxter, Bloomington, IN) was added to approximately 250
il bag of red blood cell concentrates (RBC) containing about 250-300 ml RBC and residual
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Preparati on of Pre-Hydrated Beads Am no Toyopear| TM

and ot her beads were obtained as wet slurries in 20%
wetdvanoedip2 and did not require additional hydrBtT/082004/010315

steps. However, equilibration to working buffer was

perfornmed as follows. The manufacturers estimate the

comercial slurries to contain approximtely 72%

resin by volune, and 300 L of slurry per colum was
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Prepargiigiy ¢ ‘%ﬂ’ PREEBSePCT/ US2004/ 010315 white
R RRd! G&hkie:r @ﬁ% H&ﬁ%gén%&s(lo?%‘ %v/{ge%é %feﬁ&grehed?ib? CRéBert Rohwer
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f I t t
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ysis value o fain
mcrocqmtﬁfl@eatbr fine wenwenat 4°Cs tle sBparpatamttwaontrantbriddndla ey tibe, and

he pel% %sg%gg P eng{pgﬁllg%trm E:as E%%e’%{g%ﬁy Q (r)nrtat})( nenrl]r%t oef o(n1 qlour The

esulting supernatant was a 10% brain homogenate containing 0.5% Sarkosyl reagent.

(reated aliquots were applied to the columns no later than one hour after preparation and held
m wet ice during handling,.
Juantitative Transfer of Hydrated Beads to Columns

To each empty colummn, 750 pL of 0.1% Tween™ 20 solution was added. One
ailliliter of 20% Ethanol (v:v) was then added to each column and allowed to flow under

ravity. A further 2 x 1 ml of degassed, deionized water was added to each column to wash
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and col | eagues at the University of Maryland according
to their established nethods. Aliqguots were prepared
wo 2002010t vol unes and held frozen at -80C or POT/USZIO4/010315
nitrogen until use. Alternatively, they were thawed
once for aliquoting. Sixty mcroliters of brain
honogenat e was used per columm in each experinent.
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Juantitative Recovery of the Bound Beads

To each column, 0.75 ml of working buffer was added. The column was flushed using
. pipette to suspend the beads and the suspension was quickly transferred to a graduated tube.
"he bead suspension was allowed to settle within the tube and as much of the supernatant as
ossible was removed without disturbing the bead layer. This supernatant was then added

ack to the same column and the above steps repeated twice to transfer any remaining beads
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within four hours of preparation. Prior to use in the
columm assay, the m xture was brought to room

wo eospev@Edure for ten mnutes. Addition of Chal Pe€nys2004/010315
Solutions to the Colums Once all colums were filled
wi th hydrated beads, the challenge solutions were
m xed and very carefully |layered over the beads at a
volume of 0.5 m/colum. Sol utions were all owed to
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Yy gveantittof beats <t SsttledvaluineSwetingtié he vol ume of the

bead | ayer within the graduated tube was recorded.

ﬁ@a‘?&ﬁtq ohydrate@dead & (4lof D}W]ﬁ'leﬁbt €ngi rst, the

ot gt 180, DAL LA SRETY LPE-RS, At ed o 1

Wenlewla@intzb%ﬁ@@ﬁnol}sawmsmmette 500 gL of the
suspensi on was renoved and transferred to a snall

EppendorfrM (Bri nkmann instruments, Westbury, NY)
m cr of uge tube. The suspension was allowed to settle
for ten mnutes, and th&xamplesre of settled beads was
adjusted to 100 L. The transferred beads were then

follows

centrifuged, and tNEeSETBEHANARMYSIY eroved. The bead |
FHedHRb® thATBG €écb(1 Qae g to, allow for th t of
el oct ropﬁlm?s and %sterrn\g & ﬁﬁﬁ/solas.ow ot the assessient 0

recover@d amt ddpddted mfedtiobDs wn&emdsnfﬂencmsspmdmﬂpmtaiﬂs Beadsolutions of brain
1omogenates spiked into red blood cell concentrates (RBC). These procedures were applied
0 samples obtained from the column prion binding assay described above in Example 3,
ncluding samples of beads exposed to the challenge solutions and samples of the challenge
jolutions that flowed through the columns, and were collected.

Generally, samples were derived from the column binding assay of beads having
arget binding materials reacted with prion-containing solutions, or from flow-through from
hese reactions. Prepared samples were then analyzed by Western blot for the presence of
rion protein. The immunodetection of prion protein was carried out by using primary mouse

1onoclonal antibodies specific to prion proteins. These prion immunocomplexes were then
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The dry wei ght was cal cul ated based on vol une of

settled beads and swell ratio as follows: Dry weight
woboobmads2 = Settl ed volune/ Swell ratio Swel |l Re€T/0S2004/010315

Hydrated bead Volunme (L)/ Dry weight (ng) For

Toyopear| TM 42.5 ng dry weight = 200 L wet beads in

20% net hanol Swell ratio (in 20% net hanol) =

200/ 42.5=4. 71 Exanple 4 Wstern Blot Analysis The

s 4 VELEAD SOl R T SRR AS, ma

chemilinAfrRSdenOtesctihdy Osalib@Léd MIX-RY IR, proteins from
solutions of brain aonogenates spiked into red bl ood

Gel Elecgrpharerie SHuplatiesrqrBa) . These procedures were applied
ggg Zt?ﬂg\éf%%r I&%sesg{)vg]%gelfefe?ggl%g)%ﬁ%ﬁnggn mglre#(i:i?,% dsp 'f(ﬂgov&p 9 thes column

| Ng sa
assayd@écnbe@dsEmmsed to the chal I enge sol utions and
anpl es of the challenge ;olutions that flowed

FRr éYRj}ﬁ C?lﬁ@ndzﬂa@ R¥FED empam éOQ pllogatedlsusimmded Apads were mixed

with 1GE TR FROREG SEo PR bhR b Raf Bty comadls dat i pbared by

mixingPthk Qﬁm@&ﬂb@duﬁll}fé%o‘g@ﬂldié i(A6nal Q{urﬁdhoﬂi‘afd iah{coagb Iﬁﬂaﬁfﬂ normal
hose reactions. Prepared sanples were en ana

y
hamstex/h@tre SprapledRBEY braie 90k Fencae éelunmo%sqyr witk nllmwum 2X Sample
nodet ot.ein was carr

Bufter, R SERIRARY o b oD P bR kpmiienaidoea ddagbln A or 2

Smnpb%@ﬂgflon proteins. These prion inmunoconpl exes were
hen 37 WD 2004/090102 PCT/ US2004/ 010315 det ect ed
\Ah eonteph o Meetise rI@Gpwsqdme@md aajfelipwed seodndafp0 ng per lane

was pr ant | 31%7? and %%Of;&egn g&gyrﬂ nesce%?} \ﬁ%@% (:] Bgﬂfg@é‘%’ vghlch equals 100

ul/ml. §am§5%ip f}f?soﬁﬁﬂhfeofb e of Q?dovm ng%t Ees%f?% e‘"ﬁt‘iﬁerpt'be};ﬁ'ﬂagxl ¥ ng/mi1

performed |1 nmedi ately fol assay

solutiowleBT (i bé thik peEkmpdase 30 k@lanefer theddpl rdfnndm&dtlaﬁﬂﬁbc& load gel
prepared, 100 L of well-suspended beads were m xed
Standarw Fiye rgigroliterp of @rl&Qetrg/lzlk M@ﬁﬁﬁ E(heglpgon pgs wx@cbwhql% uL 2X

mvitroggpetef el SR ADEE Bh TR G nf s JEatPEIBFR0 uL of s

oer lan® tk,ﬁaldbdf {Ugfgng?dﬁg %ﬁ%ﬁ?&g@?ﬁﬂ;ﬁwnﬁdﬁf?&oﬁ? :ggggﬁﬁ%ai@f @orhg/lane) A
Mouse Bg6f Iﬂw opireatrafiat dirpadpad, gel etandaad i (g uagy/lang) Waauaiso prepared by
liluting ‘816 W& gﬁl%o%e%tra{j gne gtaltac?aré %O%Lthefprézv)lgousss g{P i)y m1x1ng eSO uL of the 1
1g/ul. Mouse IgG in loading buffer with 200 pL Invitrogen 2X sample buffer (resulting in
).2 ng/pL). Loading 10 pL of this per well yielded 2 ng/lane. Invitrogen SeeBlue Plus2 Pre-
stained Molecular Weight Standards were also prepared as directed by the manufacturer.

All samples were heated in Invitrogen buffer for ten minutes at 90°C. The samples
vere then centriﬁiged briefly and stored overnight at -20°C. The heating procedufe was
epeated the following morning, prior to applying the samples to the SDS-PAGE gel.
mmunoreaction Procedure

After a 12% Bis Tris NuPAGE SDS-PAGE gel was loaded with the samples
escribed above, the gel was electrophoresed for 45 minutes at constant 200 V, and an
lectroblot transfer procedure was performed. The membrane to which the protein was
ansferred was then placed in a Fisher Square Dish and incubated for one hour on a rocking
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A control of Muse 1gG was al so prepared as follows. A
standard of 50 ng per lane was prepared by m xi ng 20

wda 2ef/o162 ng/ M nouse 1gG with 480 gl of PBS, mii/vk2004/010315
equals 100 gl/m. Add 25 of this mxture to 475 of 2X
I nvitrogen sanple buffer to yield a 5 ng/m sol ution.
10 pl of this per |ane gave 50 ng/lane for the high
concentrati on direct |load gel standard. Five

platoef) 505 he® 0 o R e R e 52 T e
ml Dilc@$ W, 7 5 inIDingnk BYOHISS 1&@&% sP@HmPaslfisdardfy. t hi s

per [ ane yi el ded 10 ng/ |l ane he hi gh concentration

&"heé@@mb@a@l “@élln@tbatﬁdaln@) 1(5;IQ§)Or£§YUItlan @f Signet W&wm@r@ antibody
solutlon ?n 6 ?xﬂcf?egfl r\)%gt rg %eezeﬁ;r}:% %‘aﬁlt%ﬁgy mlgl 1%:#4 (n% el) diluent

SO prepare

A, 2 rﬁD rdﬂ&«fﬂtrBI | Dife §hﬁﬂd§aradt1f>c5d3ﬂ\’vfal§1 Gpr@sﬁ@lysl@ uisiugdde p: lbfvh glycerol and
mxing 50 L of the 1 /L Mouse 19gG in |oading buffer
therefoyg, ¢ ﬂlezo‘cpﬂﬁmg néiletiosy éfﬁasz ‘K089 e Thaif membyapeswis | gubated under

i)g, 10 L of this per well yielded 2
reﬁlgel)an% anelrgﬁkuj\rﬂ@@rgogen SeeBl ue Plus2 Pre- ;tained

Nbieq:tmhaiy aibghyt scbtividand élswdai aﬂlCBﬂleﬂflﬁﬂleaﬁd washed three times
directed_ by the manufacturer. es were heated

for ten minyiay FAAOHA TELTE BIesipoy Brear N Ansibed AYaBaEDs Frkniibody Wash

Solutloﬁaeﬁr@kfﬁﬁqltglﬁ fal %%5]) éﬁg&ﬁ #ﬁ%gtug{ %Ig Ié ¥ X }(gt[l\%@@lgttfool{ne q‘hte r%embrane
was thchhmcﬁlﬁdtd:cbm hgl]O 000 AR3(KRLL, i Geithesbafgp MID Ngcdhdrs aﬂmibcﬁty in 20 ml
Westqu?g%ehe SDS- PACE. gel ._infn nor eaction Procedure After a

gheripary ARbRdE IERsnpad0gainuifs &t Fepsh dempgraiHre pipa rocking
platfon?g ;‘Tﬁg %@c&nﬁﬁ?é&gﬁg 12894 Gon Wﬂ% g%gﬁrd d&g%%%ﬂﬂﬂﬁ@ Sffagsxlashed in

s at “const ant ectro
Westerh Brpszk eAntijpody 8ashes dascribed Blorvee@he fﬁhmbrmnbvartheﬁ washed with 20

th r.ot ferred s then placed in a
mi of 2 ufidprscficr et TS B eibosch e SRt
Chemifufiisiih D38el¥fhaRPH6QMR02 PCTI US2004/ 010315 pl at form
roomtenperature in 25 m of Western Breeze

Bimdmmgraag@ms trangfegedito wadrg rtraysandndoaked wathtS Ayl Wastern Breeze

e o B LGS . v
City, Cgﬁg fok 'fﬁ/@ Bioufek SNet ot MilallBa. W%bﬁg%e v§é§| MBYt&I‘li%l'ﬁly with a

fresh Western Breeze Primary Antib uen
paper towal mid then placediimb shiédt peatector The metmlmanmwas ti®h. traflsferred in the

R 1 e e T N
for 30 thinkos AR exgdied FEARbARR Yiphy ifSICiRAN BRI RERIom temperature. ;

refrigeration on a rocking platform The primary
anti body solution was di scarded and the nenbrane
washed three tinmes for Exemplishutes each in 20 nl of

Soi Ut on (BERE 4f Hogghts PHER O TR R AR B per at ur o
ar shokoelel NGliR &t fiRr PlionlhiRdBNREAN® remove PrPc from endogenous,
mspiked with PrPc, human plasma, the following experiments were performed.

Undiluted, fresh, pooled human plasma was used for
inding of endogenous PrPc by prion binding materials. Frozen, pooled human plasma was
hawed at 37°C, filtered through a 0.45 um filter, and Sarkosyl was added to a final
oncentration of 0.05%. Binding of plasma to columns and detection of prions was

erformed as described elsewhere in the present specification.
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was then incubated in 1:10,000 AP3 (KPL, Gaithersburg,

MD) secondary antibody in 20 Ml Wstern Breeze
w@eooampoi0Ant i body Dil uent for 60 minutes at roBPOT/US2004/010315

tenperature on a rocking platform The secondary

anti body sol ution was discarded and the nenbrane was

washed in Wstern Breeze Anti body Wash as descri bed

above. The nenbrane was then vvashed with 20 m of 20

rﬁ% Ay stuzfﬁﬁ}_geg?lﬁgm @{%&‘é‘ﬁl q% E)@(Ft?gﬁ? B‘g]‘ﬂ%t B8mEre depicted

in Figur¥ 0C @tk A dh8ciBRf-ames dﬁﬁatécﬁ@ﬂﬂ B GV ésBin bbbt dF PFivn prd¥in in bead
and soaked with 5 nl Wstern Breeze pre-m xed

cluate igHbaihsghsrRisTassrsySdmst i isteolpcubp vauight nmm% lpse2atMo 1gG lo; lane
3-M O%?}h g(gr}%egﬁgg\lhfgt?q %Sﬁrane 5 %n%r%ﬁaa}]g@\/%é B[jaltgl%t%( elg%sw5e§651n a;

lanes 819 ghdsinyb;Viahdy - 1Dam&ﬁmb oselMpnded M3 pb%t?ﬁtdd%@nﬁf@l Panel
pr ot ect or. rane was then transferred in th

B depilh i el @AGrOHOD T DieRRCISLEt e R {RCtigH of the samples in
Panel A @taﬁé”f' fMSRESCE gg@ mBfeA 18l 5 ORI %%ﬂf& &F M £ MPlePled; 1ane

m nut es and expos t o alt or adi ogr for five
4 - MofpGutigs late iommtadahmﬁstalt hrnim, (nH%Jﬂ]ah@65nBrmailhmg13nfplatelets lanes
Endo nous Pc f.r m as t he | it
78 - Sgrmtag s % OE(S blrﬁ%ﬁlﬁb ﬂsa claquSoﬁ%bM - %etylated
Ammo%@(’g)e?gﬁ\ﬁ C sHviRh& ?éiul’é& shadesdien bE}Werﬂlb@&'@'prfoﬁ%rotem the in
| owm ng experinents were perforired. Undil uted
presencferds‘}a,rkqwb(le@b hurmaleptlas weighb madeediahe 2 - MprIgGrﬂgWoﬂane 3 -Mo

IgGmegiggqng nﬁgﬁép{} %}gﬁgg)%on blagaiapngter te“ aI S? F anBlateletS' lane

7 — norkl Ri@ibn 91a@m€c§ Sk bdyl,t1e10; 18K ﬁ%&l‘ﬁ%‘-’%{ne\wsreﬁﬁ(ﬁe!ﬁn%qoa resin b;
final oncentration of 0.05% Bindi n Bl asma to

lane 1lcolesimbs laned 2ded@éng @10-bflags 1 ondmvipe 6 @r@) -oP el Daghows the results

o o358, R0 358 SRR S50 A5 U 8 ot o ot

in the ﬁr&&hbeﬂ@f Sefrkéyyh (ilbﬁlgl of m@l@dﬂ&&ﬂagﬁt Rer; flame hMEIEG low lane 3. -
are depicted in Figure 1. Panel Adeplcts th

Mo Ig(f @s%is {age g¢- MetlaGrligh 1ge Shesoensl b@mﬂer @r%rla% prhéﬂ%né‘}l fplatelets;
lane 7 L H? e u?x %mé?ats ma +Pr% gsﬁQﬁ Eégfn f/b 'iz{h%SG)y 35 reglhaan fang: lgs resin b;

lane 11Myredig G; kmd;12 F aﬁnmné 650N ldng(BShlﬁghmolﬁﬁ@)S - nor rral
S, 6-

u platelets; |ane
e oot b ppReEA doro) Gel I 3 nalElS5 lgmes. 12 and 13, the
WaR th
bindin gﬁ%%’% ?%ﬁg%c@%st ern. Igg(?ﬁg%ﬁhe uni gégﬁerﬁl (’:l a?%cdﬂcla ‘%’aggbOhShed
if the chirge salti @sinb Erovpewad refuofbdibye adetylation @ewlltashoven ghpanel A, lanes
rker; lane 2 - Mo IgGlow, lane 3 - M 1gG ned; | ane

12and A3} Mb 1gG high; lane 5 - normal hamster brain ( nHB) ;

I I r

’Iglgges gsmilgﬂ?ﬁféglslﬁﬁﬂgrﬂ &gﬁféeg b %blé t?%Me zesgls to ﬁﬁ{i an&ogenous
PrPc fra®-Hunan plasetay klerelyy providing ev1dence that the resins are useful for removal of

>rP from samples obtained from humans or animals.

Example 6

Requirement for Spacer for Binding of PrPsc from Blood Fractions
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Ami no 650. ). Panel C shows the results of detection

by Western blot of prion protein the in presence of
wearkosib2 (1 ane | - nol ecul ar wei ght nmarker; | BOEU2004/010315

Mo IgGlow, lane 3 - Mo 1gGned; lane 4 - M 119G

high; lane 5 - normal hanster brain; |lane 6 - human

platelets; lane 7 - normal human plasma + Sarkosyl,

1:10; Iane 8 - resin a | ane 9 - resin a; lane 10 -

resin

Aatys i HERE 1 Ferorsit Hamine BEMG e togn Sadhipactisgirpe from
human%?é safl | ARl a%H%ﬁHx‘ﬂ df ﬁﬁ@fetsfn%ta@ﬁedtmpaém%r ng ﬁx%:pnetary

Western blot of prion protein 1n the preSe

to Toscﬁﬁ‘l"k’ﬂm/lknp(oﬁam df the spplceciot El?smbn:@htg Wlheestlgbfade 2 -

Mo | Iowlan | ane 4 - 1g hi gh;

IFé’Hé% Prq{glpngqo ﬁslggrfob%&ﬂppnt |Ideriifgpation, dﬁggs M) columms (0.5
ml/eacl{?l FLe! ‘E)tcté:ked Ll@ni%llzws %5 ”gélulg#igg&ﬁﬂggﬁ% exﬁ%{rﬁé}ﬁé’ll sample of
ToyopéhrlTM |Aaﬁm016150-Mr l'asltlﬁg b spb,@ﬁﬁarikﬂa coﬁﬁefuialeﬁ@oi;earlmn@miﬁb 650 M

.- Amno, 650-2).. In reference to Figure 1, panel A,

resin Withriespadey. Kﬁﬁonerﬂ“éﬁmlp@ﬁé@ Ceesin taskingiespas g alsoHested.

s pftyftes T 0yt TO%RER BT Motk KoRE) ifhug BRated win

0.5% Safkdshie mmcemngfswae waslldnge Ve ykRGRirydtad bperdates dilhied with
shown in Sane lanes 12 and 13). The experi nment al

working dwififer 61:4 Wa%a rehef SIBHL|in 297 gpl efworkarg beffero Hiergplumns
were cﬁﬁfje g@%ﬁﬁg?&?ﬁivﬁﬁlefﬁ HH'B?rhlﬂllte%S@fl #hﬁﬁf%%ﬁbgp n% NAG%he flow

nce t e resins are use or re

speed &IT(PS ﬁ]ilﬁmnsafmﬂ ﬂswdbxtoag]fn edluﬁﬁmm::mmctecﬂ dﬂﬂl ajﬁl]t‘lsts of resin were
Exanpl e 6 Reqw rement for er for Binding of PrPsc
removed, iR BRCRPIERR &R Wﬁghedwﬂvwo 5% 0l edong buLter.

Rl GBS PO a2 e R B h and he

challenge as vaffer\t The amtplas perd testad Wedtdrh BloBsisrdesailtedi eedn @lsewhere.

The reqsuﬁggg %Im%gl 1gtn% o@%}f Zr oxg%]:eg{;],?r ge ﬁlﬁaﬁ?(;)%hwg 2Th0 1% Sarkosyl

treated | SWE Shi WAt oMt 3(49.15% Qﬁﬁb%yll%ltéﬂt SBH fﬂ Bufff&r+ PK; lane 4 -
Sorbent Identification (P col ums . m /each

MWMjene 5patikie GHM é¢drmmmaﬂ)oﬂ<cﬁb) lanesH eAuhn«oﬁS&M (commercial)-PK

23 1 P hniect D B RS & Xt BEu Sl B @

lane 9 620nio 6FOBIL NeMiectithedtaBPAPEI(1); TP PEArAhMo BN (8% rimental)+PK

resin |lacking a spacer was al'so tested. Two

(2); lasiel 111 1 epmige HFGMof(cxpoameatliPK bildi nlapembyenatianino 650M

R PR Oy R L PRSP < o ERPR ) 1 1

Ammdl dswoe@m 19 ;hlanms ki AxginousS0erPKL(2}00Thd yx@ﬁehewl 3esiﬂts ghiown in
Hin 297 wor ki ng buffer. The col umms

i
Flgur € 8%@&@”‘5@]&3&6 ﬁ»h%r«l}bP p@é?@e\ﬂftal’ﬁpﬂﬁr rw‘rndﬁ DEGESSATE éoms ¢ h in dlng by
he Anff ESiaPul0ading at the flow

Example 7
Capture of PrPc in the Presence of High Concentrations of Human Serum Albumin (HSA)
To demonstrate the ability of resins to remove PrP from a therapeutic product
omprising various proteins, binding of PrPc from in the presence of human serum albumin

vas investigated.
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speed of 0.5 m/mn. The flow through sol utions were

collected, and aliquots of resin were renoved from
weamh/ograbunmm and washed with 10 m of wor ki ng beif//82004/010315

Hal f of each sanple was subjected to proteinase K

di gestion wth each resin and the challenge in

buffer. The sanples were tested Western Blots as

described herein el sewhere. The results as shown in

Fi Ane 1- nol ecul ar t markers; lane 2 -
GNP ﬁ&é y$olumng seegpaskpd it fﬁ}foéﬁarff% A6 M gming resin.

The heé@ﬁ ke ﬁ*)Q re&ﬁ%ﬁe\g?sﬁpp'cdgl%%}é% g&a 12 \E% (2 %E}Hle The co%MMs were rinsed
abundadthy mthﬁ&&kdl(gdmffm r'Hieadainp K loddzﬂ pn Itlammlﬂmns aterse fElHOM:

i@g‘fﬁ%ﬁ 1% ‘;—H@%{ g(Q%nnal ﬁ%ﬁgg@mﬁﬁﬁ%@gg%n working buffer;

(®rReR iIMe mt/@msﬂ% 2/011;18A| (srg%m}@n wolThg BuffadM

(experinental )+ no 650M
Colpen JHenItD/éIHaB?K A51%; HS Arf8igh@) and\adD moMaESoNM-Trp (Acros Organics,

+PK (2): lane 13 - Amino 650C PK (1
Belgl“‘l‘“iﬁge‘&fllﬂnen%ﬁf‘%o 65(()(:2 PK (2): lane 15 - Anino 6(5023+PK
(Colymh ave 1%H3BH“AH&&5@ ﬁt&’ KréséprepalARnPARET piRBNt al

results shown in ure 2 clearl ndi cat e it)hat the ]
phe Sdnadl of-Ag- "Efpa\té@r la&O&rqusmr?e%ég%‘k yn fekipg ygfer, with shaking

0 pl.e 7. Capt ur f .
et B8 P00 TR RAATB S R ity
describ&€ adlidhtbd 1710 iHidSAYteridl® oﬂ&mi)cmi(ktrept& td dtgaialioh ntyBHL

resins to rermve PrP froma therapeutl c product

THRottemng sashi ol Me sppacciad; Wik ad-ehanprlrperisialtis pymp. Five

i TSRS S5 LT o458 UESLE AR v

flow ratobiION smMmma Tiecdoduinmd tere Togshpd sithTNI silriwookif s Bubfescolomn, at a
resin hei ght of the resin bed, was cm and

he .
flow 44506 1S AL £PHR TESMIGVES) SRS e B FABISS P ghprgyiously
describll b WY dil 13 ek spEeasarles | oaded on the col umms

were as fol -1 % i 1HaBH ( nor mal
Weertera rblis alsmg'lbb% @anmt‘)e)mmbodwowm ngyed ud fdetect PRy thah had been

cptre T e P W B S - Lo e
IgG cohh&e a2 LM@@M&s@ngce%mroB%&I I BEWIkoN dalid £ 90, HaBH
lum |V - 1% HaBH, Ameri can Red Cross pre aration

Column( Age Hrdp HaBHih 2506 SANColumTy fanacbs- HYesHaBkle S%rHSiAO/&O mM N-

Ac-Tesothy MY RO et G o By, ARATER sbPlfaBharety cqua

intensitf KO3 R6n & cREIL VAneU Sldcatif $M|1Q§@p@d?ﬁMCHSIOlMeﬁném]iQsm captured
into materials of ch0|ce step 2) to obtain 1 % nHaBH.

PrPc from hamster brain homogenate in the presence of 25% human serum albumin obtained

from a variety of sources.

The experimental results as shown in Figure 3 demonstrated the ability of the resins to
rind a prion protein from a sample comprising HSA, thereby providing evidence that the
‘esins are useful for binding prion proteins in variety of therapeutic products and ensuring the
safety of therapeutic products in which blood proteins are used, for example, as stabilizers or

herapeutic agents, and which can be contaminated with PrP.
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The bottom of each colum was connected with a

4- channel peristaltic punp. Five mlliliters (5 m)
w@b00dAa1biaBH prepared in the previous step wasPCT/OSTINE010315
colums I-1V at a flowrate of 0.5 m/mn. The

colums were washed with 10 m wor ki ng buffer/col um,
at a flowrate of 0.5 mM/mn. The resins were
recovered, the sanples prepared as previously

descri bed and run on 12%) Bi sr Tyi s SDS- PAGE gel s.
Western blots using 3F4 5??@3;% anti body were used to

det ect MiRginghdPriedo BRG resiafh HiBgh Btuihgbumeiai ns. The
%goto_graph of the blot is shown in, Figure 3 (lane 1 -
[2

& Wadng of Juestivisr BrPsc| spieed2 into \iBumip v flgapnstrated in the

. cont.rol . 3 H controlk; [|ane, 4 1% HaBH .
experinf triopd w12 BRSOl il QR e Bhdfl i Toygpean™
Amino HBBHMV 25 BISAL oRQTNBH (AGahie prsif HeMbgchRBOPwAs treddd with 0.5%
HaBH, ARC prep colum). Bands of approxi mately equal
Sarkosylnt ensity were seen in each lane, indicating that
. 6 1.N0_resi . rPc from
AN ERER g Moot B WP B p o BRI ™06 human

ger umGhlalitmgen vahit ®B¥edn buiffin alilndd | RUBosOF-réaetd Gaperndtast with
experinmental results as shown in Figure 3 denonstrated
Peekigsiopes 1ok He2% B phsBHovas)added i 4 mbAf ppeieg puifer.

rom S : o) di
21 e CHSPHE FRTBSE TSk LR kP A Byt i
SarkoeylAseatad supeimetant ofitht 2086 &fRAt(1 .4 00); @diictnd ofiSBH was added to

B2t APt L me Gt Cioss FERUBTMRD o' s St abi | rors

o O BaT (80702 s eEaona S toa o ppgfoptan and

Caprylge:Biihdé SgrkosylRrdagal supermpianbwith £i566 HIS Ah(Indi9) sentaming 20 mM N-

bum n. The bi ndi ng.of .i nfectiou r Psc i ked i.nto, .
acetyl. Frp i 50 RS QRS et Nof SbRE I er | otk Pigined no
additivée 0@ miler WK asGalddia2 Bl i HEA eachoehe packed with

Toyopear| TM Amino 650 Mresin. 2 m of 10% SBH

¢scrapihellpres withoPBldemalen (Weme) sathel-ahetyh Tpsdilute Sarkosyl-

: |,Quy S5 dth2 r '
TEUE Sy 0 24 PR LR B ff R 22 o
Y Alivith QArdvENlacktye@iped supernatant with worki ng
buffer_ (1:100); 0.22 m_of SBH was added to 22 nl of
wor ki (rgiaBergeeyith SBHoi HSh (ugmpl witbmarrdatpishilytamarkosgntreated

SRS T D70 ol sty ys SRR Qup RO vy
afaadd dapryl@2. mM of HSA (Anerican Red Cross

f69r anqlta.hg{Qe' with SBH in HSA (Sigma) alone: dilute Sarkosyl-treated
supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 22 ml of HSA
(Sigma).

Each resin was challenged in duplicate with 10 ml of solution. The columns were

oaded at a flow rate 0.5 ml/min controlled with a peristaltic pump. The flow-through
olutions were collected, as was the resin from each column. Proteinase K digestion was
onducted with each resin and challenge in buffer. The samples were subjected to Western
lots according to the method described herein. The blots are depicted in Figure 4 (panel A:
e 1 - Molecular Weight Standard; lane 2 - 0.1% Sarkosyl-treated SBH in buffer — PK; lane
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3. Challenge with SBH in HSA (Sigma) wth

N-acetyl -DL-tryptophan and Caprylate: dilute
w@a0ko0ib2 t r eat ed supernatant with 25% HSA ( 1: BODYS2004/010315

containing 20 MM N- acetyl Trp and 20 nlM capryl at e;

al bum n was obtained from Signa and contai ned no

additives; 0.22 ml of SBH was added to 22 ml of HSA

solution. 4. Challenge with SBH in HSA (Signma) wth

ol AN A AR e 3,
buffer—PK(Z)f lankiA SBHrln %fo@iMPN'(FF ?a{n\él 7 TSBH 1% bu@%ﬂPmQQaﬁﬁé §DSBH in

In HSA (Sigma) with capryl ate:

HSA (&R&b@ymlame)al’léﬁl) bup@rﬂ&BHnn m&ﬁmﬁq@m@m}ﬁﬁm) lane 10 -

SBH 1nOH§ ffor?%ﬁ'a%&%-%ﬂé } ﬁZ %ﬁ HS%A(A\E@ ggm}u(}atlonﬁPK(Z),

lane 12a1 gmei uplﬂlsw; isanKagy(1);tleeat 8d SEURLHEBA 48 (8 2)5¢ O/Qane 14 -
: 100) ; ﬁ%z m do% SBH was added toaz%mr?i) e@

SBH 1n(1§$ér6}gm@atﬂi<ﬁlbslmw RasSBHAR ey £vigma) ship(d)clane; quh B lane 1
- Moleglﬁ?mc??%t?ﬁ%w&) Nane ?r OCIIQ) ?&Htsot ﬁgate(f) §gﬁd1|naguf?er — 19.[%' lane 3 -

con a perrs tic
0.1% Iﬂketrédted/\SBHrmllmﬂ‘er ©[PEL ilorst WeBH ia 6194 (Sigaha) aﬁhwoamyﬂh@ PK(1);
ch col.um. Proteinase K digestion was

lane 5 régs ?wrr@éa‘ﬁﬂ» AsstH Tapr al%%ilﬁ%aegsﬁﬁ da S (Sigme) with
Ace‘fym%“"net ;AT S SHIEah H{RA Soilinh il A PIBIPRIZ, e 1, SBH in
HSA (Sigglab avith Cmblte-m((l)nhnb 9-- SBHeinnLH&A (Pingh twisi Qapgilade -PK(2);
tane 10398 T S0 GO0 BeR G baren b1 SPY in BSAygiema) with

Capryla?@tlmﬂ ‘1hdeC Rt eQBﬁBiﬂ HSAt(Bfgrﬁe[) Wit Kece & Cap%@ﬂelP‘K(l) lane
buf fer-PK(1); lan buf fer-

13 - SBBHir H%f(ﬁ@n@%{’lﬂ) Adeafd@w& C&BbﬂatﬂPKm danePK‘% 2)SBH in HSA

(sigmay iy Kool Aelonrs PR R iR o oAk pibmalfip hcetviTrp

&Capx?ﬁ{’enl(lﬁf(@forrml ation)+PK(l); lane 11 - SBH in HSA (ARC
onnul ation)+PK(2); lane 12 - SBH in HSA (Sigm) ]
Thg reguits |shoren 18FiguspHdpmonsaiedshaiafectimigBapreseseablesto-bind to

an amu??séésﬁﬂyﬁ%ggr%lﬂ kit RIS sorlidfoue apilal ydfofy of additives did

not intéveirgith Bimtigar d, [ane 2 - 0. 1% Sar kosyl -treated SBH in
buffer - PK lane 3 - 0.1% Sark-treated SBHln buf f er
+ PK; Iane 4 - SBHin HSA (Sigma) wth

&: %{o}%{ %%}d n}ageﬁféﬁﬁnﬂﬁ'éqhﬂﬁgiﬁ(oé%ﬁ@crmeg Mherein can be

used inAthet pﬂadﬁwﬁK(eit)ng batte ﬁresenSBHennom;lSs%ﬂﬁﬂlegmhodﬂ trd material are
iescnb@gﬁﬁé}lf%-tr 54- Eg{%oi%:atu{ngg gatgnt_ aS aﬁlq,pngﬂ;ce(l @\H{;’;z}@%\nﬁhgd references
nentiofh PR Sre-ibrgdrated by reference in their entirety. In addition, the materials,
nethods, and examples are illustrative only and not intended to be limiting.

The foregoing description is provided for describing various embodiments relating to
he invention. Various modifications, additions and deletions may be made to the

:mbodiments and structures without departing from the scope and spirit of the invention.
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lane 10 - SBH in HSA (Sigma) with Caprylate +PK(1);
lane 11 - SBH in HSA (Sigm) with Caprylate +PK(2);
wo 2008/04002 SBH in HSA (Signa) with Acetyl Trp &CT/US2004/010315
Caprylate-PK(1); lane 13 - SBHin HSA (Sigm) wth
Acetyl Trp & Capryl ate-PK(2); lane 14 - SBH in HSA
(Sigma) wth Acetyl Trp & Capryl ate+PK(1); |ane 15 -
SBH in HSA (Sigma) with Acetyl Trp & Capryl at e+PK( 2)
The results shown in Fi Sdem)nstrated t hat
i nfectious PrPres was ab bind to an amno resin
1. wWheiRtfoardT BRRingal dbnipleebetfREM BpaioR widtBin MA% driksH pdtein binding
.variety of additives did not interfere wth binding. _
materiahiy hepple senBEHEE sprfaghiiedhs sansplsivith the paen piptgiv inging material
- rd . herejin ¢ b u in. .actice .
under SRSHRRE ENATRE GREMATIGT sk Pentiedn Db BoRFRBAER prion
protein diiedin@tredténd], hercid @8qridhekindingitateAbll copipist€ atfi@difonal group,
.patent applications atents and other cited . .. )
whereiz} a?eeﬁ@ﬁa@%al EFREY IS BYTARRIEE.2 By drophebig. s¥rai: @ppigphilic functional
reference in their entirety. In addition, the
materials, nethods, and exanples are illustrative
only and not intended to be limting. The foregoing

scriptjon.is provided for.descrihbing various
2. 35E Sintd e B RHhSTE mrRis Rt oAt Gldrom the sample.
nodi fications, additions and del etions may be nmade to
the %bodi ments and structures w thout departing from
3. the metlyyskofAridinasypl 01 2, fwtherlsemipriviegdetatingithe Womplex.
2004/ 090102 PCT/ US2004/ 010315 CLAIMS 1. A nethod of
form ng a conpl ex between a prion protein and a prion
4. TheheitRodPoNsiyéhe ¢Bthe Oldhsi N3 awhatRl tBe GR1¥AbhAI gd6up is a primary
. contacting the sanple with the prion protein binding
amine gravRrd $ECON|anY] eLneosTaNR. iadadiagy polergIown rrfles Ty fmitegroup, an

- I j rqt.ei the Woly! .
wnine GRURL PAEL U5, AURAREASR0 L 6L G0t U fi] S, g aromar
group, Aplieiyl groupParpity B@Buss, of silogine0rralp, ¥ @Wiorinbe gRiup. t he

functional group is a hydrophilic, a hydrophobic, or
an anphi philic functional group. 2. The method of
. i si ng : 1
5. fh8kiod SHik I GO D RERA! B kol BOIB ) Helected from
the grodpuedmsisting oftpri si ng detecting the conplex. 4. The

t hod f the Clains 1-3, wherein the
Plnct r@ﬁ%ﬁz@%@ﬁggfﬁ Zprimary amne group, a
g)econd@ggs;am ne group, a tertiary am ne group, a
guaternary am ne group, an amne group, a sulfite
gr oup;(CGHx-1CHenyl group, a tresyl group, an al kyl

oup, ~an ' group, a phenyl group, a butyl
gioupfcgz'ﬁ%@gﬁ)éup, or a fluorinated group. 5.
dhe megsdadmic@any one of Caims 1-4, wherein the

group.

f'uncti onal rou}? is selected from
f) -CH,-CH,-N"H(CHa)y;

g) -CHz-CH2~W(CH3)3;

h) -S05%;

1) a diethylaminoethyl group;
1) a dimethylaminoethyl group; and
k) a trimethylaminoethyl group.



the group consisting of: a) -0OCH2- CHOH CH2NH2; b)
-C6H5; C) -(CH2)3-CH3; d) -CH2-CH2- N+H(C2H5) 2; e)

wo 392/00He2 CF3; f) - CH2- CH2- N+H(CH3) 2; Q) PCT/US2004/010315
-CH2- CH2- N+(CH3) 3; h) -5032 ; i) a diethyl am noet hyl
group; j) a dinethylam noethyl group; and k) a
ti met hyl am noet hyl group. WO 2004/ 090102
PCT/ US2004/ 010315 6. The nethod of any one of C aims

-5, erei n the bindj ter moum .
6. GaesmEIted, o atng i RGBT -y UG QR biidites Tigial comprises
alumm%%%il{bat he binding material conprises a polymer

matrix. . 8. The nmethod of any one of Cains 1-7,

wherein the polynmer matrix is a polynethacrylate, a

7 T R Ot PR L6 PR bt GHIBE ARy Bheomprises 2

polymé&Fn@iti®. . 1-8, wherein the sanple is a biological sanple,
a food product, an environnental sanple, or a water
sanpl e. 10 The nmethod of any one of Cains 1-9,

s SRS B MG 1P RueRBriy ey AR o
polym&l&ac@laﬂerrsa ﬁreﬂﬁcry\lhﬁ’@ rEFRAUTO GEIL ONEMING TOYOHEAREBM™, or a TSK-

onprises a spacer attached to the functi onal group.
GELTML}ﬁalymer matrix.

9. The method of any one of Claims 1-8, wherein the sample is a biological sample, a

food product, an environmental sample, or a water sample.

10. The method of any one of Claims 1-9, wherein the sample comprises up to

approximately 50% of serum albumin by weight.

11.  The method of any one of Claims 1-10, wherein the prion binding material comprises

a spacer attached to the functional group.
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