PRION PROTEIN BINDING MATERIALS AND METHODS OF USE FIELD OF THE INVENTION This
invention relates to the field of protein binding and more particularly relates to materials that bind to
prion proteins and methods of using the prion protein binding materials to detect or remove prions
from biological samples. BACKGROUND OF THE INVENTION Native or cellular prion protein "PrPc"
is widely distributed throughout the mammalia and has a particularly well-conserved amino acid
sequence and protein structure. Infectious prions are thought to be composed of a modified form of
the normal cellular (PrPc) prion protein and are called "PrPsc". Prions have some properties in
common with other infectious £atho ens, but do not appear to contain nucleic acid. Instead, it is

proposed that a poRRHPAHERASEAN ATINHAT & S DRI RVE sion of

non-infectious PrPc into infectious PrPsc during which a-helices are transformed into n-sheets. PrPc
contains three a- helices and has little J3-sheet structure; in contrast, PrPsc is rich in p-sheet. The
conversion of PrPc to PrPsc is believed to lead to the development of transmissible spongiform

encephaloiathifﬁ#T Esﬁ}ﬂﬁ' %éﬂ'ch PrPsc accumulates in the central nervous system and is
‘accompa eaﬁ% ﬁé anges and neurological dysfunction. PrPsc, often referred to as
the "scrapie” forihif ithemitan-getein, thaeakidéneaarchiaciny, addpaossibticdafficietdtéarithe
transmission and pathagenesis of these transmissihle neurodegenerative diseases of animals and
amans. SHSRe G ML SrrR pRiSay Al A ol UL RE AT LA RERED
spongiforin éstegphatopathyr8SEemdisivdssibienpiak encephalopathy, feline spongiform

encephalopathy and chronic wasting disease (CWD). In humans, TSE diseases may present
themselves as kuru, Creutzfeldt-Jakob disease (CJD), Gerstmann-Straiissler-Scheinker Syndrome

(GSS), falffrB6MARNEROFaFERICPEENT{d Jakob disease (vCJID). vCJID recently emerged in
humans as a resiltof Be SRk SRIgs Pic BBy ik asiRrRatsad iRy sRREUMPtioN of

food products derived from cattle infected with BSE or "'mad cow disease’. An unknown number of

people in 1A K aiyER Iy oteHoteRtF s L SRR AT SOTRTIPH BRI RITREL SR I BSESHR ed cattle
during theigk 18 Ascigreaily bd BaHIBaT dnseribei iva hatio BB edhonthelnmatyrepajrpeiad disease
may be more than 20 ygﬂgﬁ i%&urggnﬁ,ithe true incidence%c vCJD may not eﬁloerp&%%ﬁarent for

many ye Jpotyin and are’c g ons have some properties In common with o ous
pathogens, but do not appear to contain nucleic acid. Instead, it 1s proposed that a post-
translational conformational change is involved in the conversion of non-infectious PrPc info
infectious PrPsc during which a-helices are transformed into B-sheets. PrPc contains three o-
helices and has hitfle B-sheet structure; in confrast, PrPsc is rich in f-sheet. The conversion of
PrPc o PrPsc is believed to lead to the development of transmissible spongiform
encephalopathies (TSEs) during which PrPsc accumulates in the central nervous system and
is accompanied by neuropathologic changes and nenrological dysfﬁnction. PrPsc, often
referred to as the “scrapie”™ form of the prion protein, is considered necessary, and possibly
sufficient, for the transmission and pathogenesis of these transmissible neurodegenerative
diseases of animals and humans.

Specific examples of TSEs include scrapie, which affects sheep and goats; bovine
spongiform encephalopathy (BSE); transmissible mink encephbalopathy, feline spongiform
encephalopathy and chronic wasting disease (CWD). In humans, TSE diseases may present
themselves as kuru, Creutzfeldt-Jakob disease (CID), Gerstmann-Stratissler-Scheinker
Syndrome (GSS), fatal insommnia apd variant Creutzfeldt-Jakob disease (vCID). vCJD
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 caitle infected with BSE or “mad

cow dissase”. An upknown number of people in the UK ingested food potentially
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date, over 150 people are known to have contracted the disease, primarily in the UK; however, cases
have been reported in Canada, France, Hong Kong, Ireland, Italy, and the US. The export of
contaminated bovine feed products from the UK worldwide indicates a possible global presence of
BSE and hence the probability of vCJD. Consistent with these observations is the detection of ESE in
most European countries, Japan, Canada, USA and Israel. Consequently, the ability to detect and
remove infectious prion protein from a variety of materials including food products is of profound
importance. A characteristic of all TSEs is the lack of a measurable host immune response to the
agent. Consequently, no antibodies specific for TSCs have been currently identified. Moreover, the
lack of a keantamimmhei crattichesgue rissuer éomdBSEhmfased kpioly nieiageichaiid 8080w kaded
diagnostic ho%}. tional serologi t % ntify.infec imals.
Recently, ilr%gég've ?%%%gl%g%%ggﬁg%ﬁggegs gvce%%ﬁew'gcr?e %lsz&é%é%l égﬁtiljfg ?&séﬁ%@ains from
slaughterettamifndisrrnadbtibradniidestorf sCiffeotednsidersorsotpmaving brighnpivedsrabsfusion

and organgfranghlaniatopemesentanather Haqgeceﬁa&?éaniﬁéi%eés\%%%mghme&@ﬁﬁhe risk

of transmissibility of vCJD in humans by blood transfusion is currently un but, based on data

from expeRPTEYED SHIFR ARHFORFSISTFRAUEAHY trannsdti SsercBieonsieas. dghadniéaitampdier e orally
with BSE and féi%Sﬂ ntdaesiebwifeSerabisraRpgaold R aNervilalyposalibieand has
already most probably accounted for one human tQ human transmission of vCJD. Unlike other human
TSEs, prﬁ%@&r@é@?{?ﬂiﬁfﬁ%ﬂmwm&%ﬁ%ﬁ?’aﬂﬂe@w SAAEAE: AP RCEAR s The
probabilitycbithesinfeciiotin dgrotibeinyBSEbio etbanEhitsisan smissies, (ueugiCiladsd trmsfusion. Other

factors eleyating concern ati)o%etggﬁ'sk(oftraqsm' sion bey].ft]riansfusion incluget unknown, but
ac

presumab ﬁrﬁ? h, UNIBErs people x%ggteet% B BSEahd eﬁﬁcﬁ%?gglﬁ%gf%la%rﬁo%ﬁc &<t for

vCJD. Moxfaueterthie intiuibng écofl pEibciniped sdatomdempariaectfollowing species adaptation in
primates and mic ' madtjml !E!ﬁﬁ" Q% me IC cow to
human. Thus, th‘grg%%gg%g%%%nt need%qr%qé%%%%sﬁ %ygg/ent t gei%trﬂ;%)émlssmé%%g@?g%%?ood

transfusiongSiich Frmsarertinapdneiithedies |yaahiiceniob oF infaacbrdo rovseaiy thisntideferral,
removal aRg.iRactvation.of LPEageasieaR Ral gsqhﬁ%f%%zaaés hrallRRIPFYGS it tenged for

animal or human consumption or applications, human and bovine blood-derived

reaction-based diagnostic methods. Thus, no conventional serologic test can be used to
identify infected animals. Recently, improved immunological-based techniques have been
used to identify PrPsc in brais from slaughtered animals.

In addition to ingestion of infected products of prine origin, blood transfusion and
organ transplantation represent another mode of transmission of vCJD among humans. The
risk of transmissibility of vCID in humans by blood transfusion is currently unknown, but,
based on data from experimental animal models including transmission from sheep
experimentally infected orally with BSE and sheep naturally infected with scrapie, appears to
be a very likely possibility and has ‘already most probably accounted for one human to human
transmission of vCID, Uniike other human TSEs, PrPsc is present in the lymphoreticular
system of vCID patients, thereby increasing the probability of the infectious agent being in
blood and its transmission through blood transfusion. Other factors elevating concern about
the risk of transmission by transfusion include the unknown, but presumably high, numbers
of people exposed to BSE and lack of a preclinical diagnostic test for vCID. Moreover, the
virulence of vCID 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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products, and organ transplants. Unfortunately, TSE infectivity is remarkably resistant to chemical and
physical methods of inactivation, and a selective method of inactivation is elusive. A number of
materials have been identified that bind to prion protein. Combinatorial peptide libraries have been
screened for ligands that bind to the octapeptide repeat sequence (PHGGGWGQ) (SEQ ID NO:1)
found in all known mammalian prion proteins and a series of ligands were discovered, as described in
PCT/US01/11150. Other materials include ligands that interact with amyloid plaque e.g., Congo Red
(Ingrosso, L., et at., Congo Red Prolongs the Incubation Period in Scrapie-infected Hamsters. J.
Virology 69:506-508 (1995)); 4-iodo, 4-deoxy doxorubicin (Tagliavini, F., et al., Effectiveness of
Anthracydiitendugiaios tnf erirhental ddrinnripisanse apnlisyiiens, Hiamstens] Bovbncbl@d® ddih@dl 122

(1997)); amphotericin B, porphyries an halocyani (Priol A, |, Porphyrin. a
Pihalocy AR b S BB s LLiCe k7 hart ol Bosh st el .
Biochemistm3a! 2085pk1g6] 1oedyispehtivesivationterdcavsiledine watbed erinpkikediqsde U.S.
Patent 5,750,361 to Prusiner et at. and Soto, C. et al., Reversion of Prion Protein Conformational
Changes in Synthetic a-sheet Breaker Peptides, Lancet, 355;192-197 (2000)); heparin and other
polysulphated pdwawris sEmatraly Bvedun idmafedcohukdind ineossn-BeiehivEPBRE8IBMHon Protein
PrP to SulphatedifelycesaminpaiyGereaied fnanRetiad bMialp e RtddsprdelbehPdglicaniibodies

(Kascsak, R.J., et al., Immunodiagnosis of Prion Disease, Immunological Invest. 26:259-268 (1997));

and other GRAEFHIWGY) ﬁg&ﬁﬂo‘%@m&%ﬁ AL O TR, PRAC RO S A S5 Fion
Protein tooP lngmizogers, dikaiire 408 d9s488:(P AR TANSHcharsge cothenategeapiy inakdieen used

o sy SLLPRIEL LSO T, e et 05 PR
hemoglokitre kingstbie: fnriftet dndrencddhiSdsisiskisdepiehBanstretd Virp i8R0t (L apently, no
o cate, o o B B O oinds
including ErpsisterieihsPEotphaisdssslyaniSiysiagoftforRtens-dy¥rigner aftArbE\R1IAEantii8ibs have
been reparted as prosnectiye therapellic agenislbhaye (flemongtiates;oply reaggskRpteAtial to
impede prion propagation, and hone have been shown

Phthalocyanine Antiscrapie Compounds, Science 287:1503-1506 (2000)); metals (Stockel ef

al., Biochemistry, 37, 7185-7193 (1998)); peptides that interact with PrP to form complexes ‘

{(see U.S. Patent 5,750,361 to Prusiner ef al. and Soto, C. ef al., Reversion of Prion Protein

Conformational Changes in Synthetic f-sheet Breaker Peptides, Lancet, 355:192-197

{2000)); heparin and other polysulphated polyanions (Caughey, B., et ol., Binding of the

Protease-sensitive Form of Prion Protein PrP to Sulphaied Glycosaminoglycan and Congo

Red; J. Virology 68:2135-2141(1994)); antibodiés (Kascsak, R.J., et al., Immunodiagnosis of

Prion Disease, Jmmunological Invest. 26:259-268 (1997)); and other proteins, eg.

plasminogen (Fischer, MB. et al., Binding of Disease-associated Prion Protein fo

Plasminogen., Nature 408:479-483 (2000)). Ton exchange chromatography has been used fo

purify blood components, such as hemoglobin, from prion contamination (U.S. Patent No.

5,808,011 to Gawryl et al.). However, the chromatographic material tanght by Gawryl et al.

binds the hemoglobin, and the purified hemoglobin is subsequently collected by gradient

¢lution. Currenily, no material has been fully characterized or found to be able fo bind to

prion from a wide variety of media.

To date, human TSE diseases are 100% fatal. Unfortunately, even though a number
of compounds incliding amphotericins, sulphated polyanions, Congo Red dye and
anthracycline antibiotics have been reported as prospective therapeutic agents, all have

demonstrated only modest potential to impede prion propagation, and none have been shown
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3 to have any effect on the removal of pre-existing prions from an infected host in a controlled clinical
study. Thus, there remains an urgent need for new therapeutic agents. The assembly and disassembly
of normally soluble proteins into conformationally altered and insoluble forms are thought to be a
causative process in a variety of other diseases, many of which are neurological diseases. The
relationship between the onset of the disease and the transition from the normal to the
conformationally altered protein is poorly understood. Examples of such insoluble proteins in addition
to prion include: (3-amyloid peptide in amyloid plaques of Alzheimer's disease and cerebral amyloid
angiopathy; a- synuclein deposits in Lewy bodies of Parkinson's disease, tau in neurofibrillary tangles

in frontal RkAYSEHedtehan bsdomexd afeasristingrosrrivmmniatecieddmsidnepiiotribed
sclerosis; andcaugtaglimis weinaanaRiseasa: RligTdhess Righiuinsalible proteins form

aggregates composed of ngn-branching fibrils with the common characteristic of a n-pleated sheet

conformation. MetifoaSTTGRIE #s é‘éﬁsﬁgﬁ‘éﬁh} of parmellyr spivble srareinigimen wafraei r more
different capdexnaitDidbnns Rhawpietostt, 0rBe anchiiilne pravagered nndesstamt the
process of, conversion a .find structures that will spegifically interact with the disease associated
Form. GurfiAPRT AT Sb LA SEBERNE o HSEEre o AP LR Bf BRAeiaihotuce:
differentiadlissabdligndntisotyacijiemicdengils northel pretencs fitaxhmalip pitcrmdgh@sivieapddly
transverse, _uye di TUG) differential sensitivity to.nrotease .treatment, e,gd., proteinase K
(PK) and ?ﬁkg%%t%gc%o? g?%%e -rg%lsltémrftodfgfees ﬁggﬁg%g&&%p&%e erre G?%%’P .gl%fé%’f)l erential

temperatmepseehittyaratei colashessilivg iblnemioriic divrsgents cemtivthcualyliiy fongibplidaystodctures to

bind certaépzﬂe%mq@ﬁm&@m%wp@a&s%%@i@ewdﬁ%@&mg%{@@a@f&ﬂ [need to

identify additional prion binding materials. There also remains a need to identity High atfinity binding

materials frataléeraprakidonentia andBichaidseans aftreeprstdisarase 3p camrephiss latselciated
with diseaggerdaisc e agnntsomidibermsalisiondavelopieg Messiblengiaaaic Kilse.sanaration and

purification of the different forms of protein, for. removal of infectious forms of the disease from

therapeutREESEAS FRBTBERES PrBRRCRRIGHDE MLELS IR i foemam dsptistis ot kmigsied OF THE-
INVENT | GhedYledafialadhat. bind to prion proteins and methods for using the prion protein binding

Methodologies that can readily separate or that can distinguish between two or more
different conformational forms of a protein, e.g., PrPc and PrPsc, are needed to understand
the process of conversion and to find structures that will specifically interact with the disease
associated form. Current methodologies for separating or distinguishing between isoforms of
proteins include: differential mobility in polyacrylamide gels in the presence of a chaotrope
such as urea, ie., transverse urea gradient (TUG) gels; differential sensitivity to protease
treatment, e.g., proteinase X (PK) and the detection of the PK-resistant digest product of
PrPsc referred to as PrPres; differential temperature stability; relative solubility in non-ionic
detergents; and the ability for fibrillar structures to bind certain chemicals, e.g., Congo Red
and isoflavin S. However, there remains an unmet need to identify additional prion binding
materials. There also remains a need to identify high affinity binding materials that are
specific for the conformationally altered protein and especially forms associated with disease.
Such reagents would be usefnl for developing possible diagnostic kits, separation and
purification of the different forms of protein, for removal of infectious forms of the disease

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



- materials (hereinafter "binding materials") are provided. In some embodiments, the binding 4
materials are polymer particles, preferably chromatographic resins, that bind with selectivity and
specificity to prion analytes. In other embodiments, the binding materials are inorganic materials that
bind with selectivity and specificity to prion analytes. The binding materials are capable of binding to
one or more forms of prion protein including cellular prion protein (PrPc), infectious prion protein
(PrPsc), and recombinant prion protein (PrPr). Prions from various species, including humans and
hamsters, are bound by the binding materials. Compositions containing the binding materials on a
support such as a chromatography column are also provided. The binding materials are useful for
detecting BAHHAY 16 ROV FIFeH pefeamhi snppeBEamkin gesinscibat i witbrishestiviéin in or
from a sagalepssifbige fiolgicaliiidosBa epvERRMANaRARRIRThabinding malgrals are used
to remove all forms of . pripn pyotein from a sample or can be selective%y chosen to detect or remove a
single for%?nﬁﬁ;%aﬁllﬁfé‘f n‘?%é%?ﬁ’am‘a AP SPRAIEICIN Tornisth Ase et ddt P idtsgnsiraliveen
infectiousamnehpabie inféitiding ArioneproitiR fothBasf piéot adRatigsaHE Gt hriumas S ES and
animals afflicted with. scrapie, BSE. an . In one embodiment, one qr moye prion proteins are
removed #(L)%Sé b‘i%%%%?‘é&gﬁ{ﬂa Bg%%mt%gggﬁ%ir% rﬁ%‘i%%%aél ?&?&eﬁrﬂtgﬁim %ﬁ‘é’ #ﬁ’é‘ﬂ or
decontantazited IsiEogicantbidiig tiemasminibtbretiaps, reterredntb by &rinbéddorehmmesials.
Hemodialys] jqu e in this embodiment. The hindin aterials are also useful
for the de%%c%é%%%%eggjﬁ mor pﬁg:l%é%%%ngl%gazgrﬁ%lg : i\ur?gﬁl%rsgg%eaét %f(f e %%%ﬁﬁa %)brovides a
method foicidemmawsagenisied binding materials, particularly binding materials specific for the
conformationallyralteachirms ALRIOISIDS.SaMGRT Which are davalveddn féa?aﬂﬁ%e PRI Of

diseases. Other features and advantages of the invention will be apparent from the followln’ detailed

descriptio BHBrRRS S B BRI RS B RIE P DERIRIP Y GREOSTPRier sb RESbindesical is a
photogragtudef ar\MesiRifobiabshewingiheraindingisl anigIRneus RECRMIWMAHARLZ samples

to prion binding materjals and appropriate controls. Figure 2 is a photograph of a Western blot showing
the bindirﬁfs_flgfﬁsalrﬁ&w &&%ﬁ@ B IREOERNELE BB PR TRSTSIE SRl B shate

controls. prion protein. The binding materials can, therefore, be used to distinguish between infectious

and non-infectious prion protein in a sample from patients afflicted with human TSEs and
animals afflicted with scrapie, BSE and CWD. In one embodiment, one or more prion
proteins are removed from a biological fluid using the binding materials described herein and
the purified or decontaminated biological fluid is then administered, or returned, to an animal
or human. Hemddialysis techniques may be employed in this embodiment. The binding
materials are also useful for the détection of one or more prion proteins in a saﬁpke.

Another aspect of the inventioﬁ pro{rides a method for identifying additional binding
materials, particularly binding materials specific for the conformationally altered forms of
proteins, some of which are involved in the de%feiopment of diseases.

Other features and advantages of the invention will be apparent from the following

detailed description and preferred embodiments.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a photograph of 2 Western blot showing the binding of endogenous PrPe
from burpan plasma samples to prion binding materials and appropriate controls.

Figure 2 1s a photograph of 2 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 PrPe by prion

binding materials in samples containing human serum albumin and appropriate controls.
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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. 5 Figure 4 is a
photograph of a Western blot demonstrating removal with a resin comprising an amino functional

. group of PrPres spiked into human serum albumin. DETAILED DESCRIPTION Materials that bind to
prion proteins and methods for using the prion protein binding materials are described herein. The
binding materials are polymeric materials, such as chromatographic resins or beads, or inorganic
materials, such as aluminum oxide, that bind with specificity and affinity to prion proteins. The
polymeric materials contajn one or more of the following functional groups: a negatively charged

moiety; a positiveFiRafysu hhstysarhupl RaliedemoRiel damenmyeiBpHEBRVAOTE. PrEfiPably, the
polymeric Qinging1paicsinisoe faveiantinebional BrorR Sekatiitomeihasilaieampelymethacrylate
matrix backbone. The binding materials form a complex with a prion protein in a sample and are useful
in methods for detecting, binding to, isolating, removing, eliminating, extracting or separating a prion
protein in OHTHIT EBAPBSIERTRCIOAS a human or animal-derived tissue, organ, or biological fluid or an
environmental s le. Met r diagnosing or monitgri rion. disease.in a human or.animal, or
tissue, organ, orﬁg]%%%@af{ga%()%a %?e%l}fg% rcétggspar%(\?l 8%1.0 o?roé%g% e,e %%"Biﬁ%‘iﬁé 2!?3% &S
describedheiezinisnay iesgsibid ihetkiteclihy bindiagnusiagalsatne|pglpsgichrateRD, swGiDs GSS,
fatal nSomiBAHARSLR A0 LHRAIL N AlEkI kR e g auninalcal sAD B RS Whole

blood, blood-derived compositions or componeénts, cells, serum, plasma, plasma derivatives,

cerebrospit Apreifisiiendatiinis HsnsopmipteaspEhebo it heseriiedenpdrarrerahawsetting prion
infection inRTARWMAAL Rﬁa&aﬁa{éﬁigﬁim% IR DlEady USSHR IR OGP JRBRNRR Shieadiungeraiood. The

binding materials are particularly useful for the removal of grion protein from a sample of biological

fluid, such"2EhAA%sH BRIET. 8o ButFmbkBitLneishint 1 B PR BIsH dtivdRsmiFElfike. Prion

removal isxasseHtintisRanstoeielamiea biivighistyans Bt n R-AetiRiARIRA Sicibaman, such asin a
blood transfusiog@%oghe administt tiog of a bloo? roduct such as a clotting factor, The binding

materials are us %W%%%f BRI S B RS D P BT Pib FAdaEe e or can
be selectiveipahodefotaicentnyg Wndateri, ssinfie, intmovirigilimbrotey) anddcag tieeiataifie used to
distinguish between infectious.and non- . . .

a prion profein il ot from a sample, such as a human or animal-derived tissue, organ, or

biological fiuid or an environmental sample. Methods for diagnosing or monitoring prion
disease in 2 human or animal, or tissue, organ, or biological fluid thereof, are also provided.
For example, the binding materials described herein may be useful in detecting or diagnosing
pathologies such as CID, vCID, GSS, fatal insomnia, scrapie, BSE and CWD and other TSEs
by testing a biological sample, such as whole blood, blood-derived compositions or
components, éells, serum, plasma, plasma derivatives, cerebrospinal fluid, urine, tears,
tonsils, brain, appendix and others. The importance of detecting prion infection in an animal
or individual prior to blood, tissue, or organ donation is readily understood, The binding
materials are particularly useful for the removal of prion protein from a sample or biological
fluid, such as m}hole blood, blood components, serum, plasma, plasma derivatives, and the
like. Prion removal is essential when the biological fluid is transmitted to another animal or
human, such as in a blood transfusion or the administration of a blood product such as a
clotting factor. The binding materials are used to remove or detect all the different forms of
prion protein from the sample or can be selectively 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 sample. 6 Definitions The terms "a," "an" and "the" as used herein are
defined to mean "one or more" and include the plural unless the context is inappropriate. The term
"3F4 antibody" refers to a monoclonal antibody specific to native forms of PrPc, but not native PrPsc
or PrPres. The antibody has specificity for denatured forms of hamster and human PrPc, PrPsc and
PrPres. As used herein, the terms "blood-derived compositions”, "blood components" and "blood
compositions" are used interchangeably and are meant to include whole blood, red blood cell
concentrate, plasma, serum, platelet rich and platelet poor fractions, platelet concentrates, white
blood cells, blood plasma precipitates, blood plasma fractionation precipitates and supernatants,
immunog ff f&parations including IgA, IgE, IgG and IgM, purified, coagulation factor
concentrates, fibthegems6atentratedptarrhasfretignatioardintemadidigeabwRinpeparation, or
various ot}%g}jsg@gg ce Mé%@tﬁé%g rived from humagn or animal blood. The terms also include
purified blood derived proteins prepaFleg%i?c‘é%"’SP%IP% Bus methods common in. the art including ion
exchange, affiniti{fhgdtpe/Pehtoibaly/micny trephobiciohad mmilagiyphscifichy diffsreftimhpogcipitation
with alco yethylsne I WPrPcirefers to the.native prign protejn.molecule, which
is natura:ﬂgga%%ic%ﬁ/ expre\g}s%s—:%J v{\)/lljt- %t ém%y 0 ?ﬂéﬁrﬁgt?n?ﬁeaﬂ%%}g § ru% uge IS r%%rf?scgkrllserved
andis n tsiend dymen R duBecspd PRS- term "PrPsc” refers to the conformationally altered

form of the PrPc ojgeyigehat E@?&fﬁiﬁedb%ﬁl@é?v%&i%ﬂlﬁb§H:ﬁn‘fi’sr’5,t%§o§.s§&ﬁ?c;ﬁgn¥¥“rég&seases
such as TQE/prion diseases, including vCJD, CJD, kuru, fatal insomnia, GSS, sCrapie, BSE, CWD,

and other 82 CRTRRRgIHEIEL & Bied ﬁ@%ﬁh@ge&hh’ SR rmBisat dnimaladerisienloote sdme amino
acid sequele2 asnoraatnaatl)|pRIRe, uihagrenveres sameiafibe fobeliaieismpleaiad sheet and

is associated with a disegse stat .T%? term "PrPres" refers to the protejnase resistant derivatives of
the PrPs_ccﬁpoct%q%{a(%S’m‘g ul i‘ﬂ%lﬁ ?7{;%&@%? rB’Fﬁ%ﬁ%%‘?ﬁav@?ﬁﬁ’%aﬂﬁfP&ﬁg@ﬁBﬂ”@?@?Psc with
proteinaseré¢Cigiidfys and supernatants, immunoglobulin preparations including IgA, IgE, IgG and

IgM, purified coagulation factor concentrates, fibrinogen concentrate, plasma fractionation
intermediate, albumin preparation,' or various other substances which are derived from human
or animal biood. The terms also include purified biood‘derived proteins prepared by any of
various methods common in the art including jon exchange, affinity, gel permeation, and/or
hydtophobic chromatography or by differential precipitation with alcohol or polyethylene
glycol. |

The term “PrPc” refers to the native prion protein molécule, which is naturally and
widely expressed within the body of the mammalia. Its structure is highly conserved and is
not associated with a disease state, _

The term “PrPsc” refers to the conformationally altered form of the PrPc molecule
that is believed by those skilled in the art to be associated with diseases such as TSE/prion
diseases, including vCID, CJD, kuru, fatal insomnia, GSS, scrapie, BSE, CWD, 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 “PrPs” refers to the prion protein expressed by recombinant technology.

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



The tern "PrPr" refers to the prion protein expressed by recombinant technology. The term "PrpP"
refers to prion protein in general. 7 The term "bead" refers to a solid phase particle or granule to which
a reactive group or binding component may be bound. Beads having an irregular shape as well as -
beads having spherical, oval, rod, or even angular shapes are included within the scope of this term
The term "resin" refers to a polymeric media. The term "polymeric” as used herein describes a
compound or molecule composed of several smaller, repeating chemical or structural units
(monomers). Samples The term "sample" is used herein to denote any solution, suspension, extract,
composition, pre aration,‘£roduct, component, tissue, organ, cell, or other entity that is contacted with

the prion bindinglifateia/Lertorlifg © arelifabiseratice dingrandertaiwhitpe ceective gmtmmdiments
of the presenimvestiompsampies,Aecossing. BealtainAspesisiadnemBagdimanis AT e, pigsent

invention jnclude, ut,a%r]: not limjted to, biological samples, food products, environmental samples, or
g

water sanfiieE2ER B SRR SherrsaTmineindgst widen Beoerrfithitdsmrain

derived samplesThe ity fituensufisas spstnetdinianso, blood, plasma, serum, cerebrospinal fluid,

urine, saliva, milk,, ductalfluid, tears, or semen; bjological extracts, such as collagen extracts, gland
extracts, or tissu@?oyﬁ%igenr? o é‘?(ﬁ%eccfg]eﬁaﬂ 5%’&5??16?8@8?@ SF AU CATIRRISE 6F animals,

including btiterditshimaiieq) repehitngneheoiing ppstrettecad guitdponsinesspr Cervidae animals. Blood-derived
samples include, but are not limited to, platelet concentrates, plasma protein preparations,

immunoglobulin preparations, fibrinogen preparations, factor XlIll preparations, thrombin preparations,
factor VII prepara@@n&svon Willebrand factor preparations, protein C preparations, or activated protein

C preparation. Tig-saRRlos AR IR0 Qoo iR ANk mhadimenis. g iin prasent nvention

also include, but are not hinted to, pharmaceutical compositioris, therapeutic’compaositions,’a cosmetic
composititHTERAFH Bro JUERE AT SFI0ed. SRoRRIET tisshat orsasuple Plcathes mpdiaitithes iThe

examplescohignedpratiueispaml asnifeiuARt AR ARLHTRA R, SRIANAS i@l%rﬂﬂlglﬂagmduq&
_collagen, or an infant fgg@gllgﬁ The samples, according to certain aspects and preferred embodiments,
include pﬁ?ﬁﬁﬁts and em ts of the present mvention.” Samples according to certain aspects and
embodiments of the present invention include, but are not limited to, biologi¢al samples, food
products, environmental samples, or water samples. Biolégioal samples include, but are not
Iimited to: blood derived samples; brain derived samples; bodily fluids, such as, but not
limited to, blood, plasma, serum, cerebrospinal fluid, urine, saliva, milk, ductal fluid, tears, or
semen; biological extracts, such as collagen extracts, gland extracts, or tissue homogenates or
extracts. Biological samples are derived from humans or animals, including but not limited
to bovine, ovine, porcine, equine, murine, or Cervidae animals. Blood-derived samples
include, but are not limited to, platelet concentrates, plasmé pi'otein preparations,
immunoglobulin preparations, fibrinogen preparations, factor XIII preparations, thrombin
preparations, factor VI preparations, von Willebrand factor preparations, protein C
preparations, or activated protein C preparation. The samples according to certain aspects
and embodﬁnents' of the present imvention also include, but are not limted to, pharmaceutical
compositions, therapeutic compositions, a cosmetic compositions and products, food or food
products, or nutritional supplement compositions. 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



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 preparations containing human or
animal serum albumin as a stabilizer. Samples according to certain preferred embodiments of the
present invention can contain a human or an animal serum albumin at concentrations up to
approximately 50% (w/v), or from approximately 1% to approximately 50%, or from approximately 5%
to approximately 25%. In one aspect, the present invention, in its preferred embodiments,
unexpectedly and advantageously allows one_to remove, separate, or bind prion proteins from or in

samples WHRFRITRD AERHPARS kB HD Ml sarieuEbiEL 88 prtfiizsrs damates epgardifisumin. The
environmentalaanpige-tes!uap Qukanes RPtHARHIR SAnPRYRES QRIS heREA ASivalgkiiom a

source such as str(-::am_E river, aquifer, well, water treatment facility or recreational water. The
samples iTERAE BITR-8-FRRFHEETRS Y (RiFBRrARIEEIdsIRP % oo fem BraErdampied YA solid
sample cam dygexirastelst Hi%s,20r Gqueaseoivanly FY0r0aREosavaElyases Crilicak hdsh-anddhe
resulting supernatant can be, contacted wi e binding materjals. Examples of solid samples include,
but are notTrted (o An %Il-%é’ﬁ?/%eeg prS%?SH;P%%]%S#ﬁ%W eﬂé%%&(?@@é’ﬁf%ﬁﬁ%@d’% agents
that transtitgriors, sepgrabone hsdipuieripeddmnirboy mdscammess brilnbiigis wepcannadiisstie, fecal
matter, b - eepashe -products, deer and elk, deer and elk
by-produ%&%é%%aé%ﬁg%%%gggaﬁég ger%%ﬁglg) ¢ e#vpé proa(%‘%?su.nl\/laterials - The binding materials
provided herein %WW@@@?W%@&I@&@W@@%M@%H@ peotEin coMthieTeRErR prion
molecule anggan REISEddr VAR Oh SRRAMRIANLTRAGFSE SvCIdiBg i Reki Eﬁﬂhﬁ o

0
chromatography, such as, but not limited to, thin- layer, column and batch chromatography; solid
support affFREMNIFESeparation; reactor separation; magnetic separation; immunoseparation; and
colloidal separatie. 4a:¥es R akemiedimenidthe iadingmaie st arep Rl et inacolumn
such as a chromatography cojumn, and a sample is introduced into and allowed to pass through the

column sS¥RBISriONBlstSATERTS R %ﬁrﬁb@ﬁﬁ%vfﬂk@mﬂﬁsrﬁ%}@%l%ﬂaﬂ@% ROLXRHE POA

critical fluid, and the resulting supernatant can be contacted with the binding materials.

Examples  of solid samples include, but are not limited to, animal-derived products,
particularly those that have been exposed to agents that transmit prions, e.g., bone meal
derived from bovine sources, b}'ain tissue, corneal tissue, fecal matter, bone meal, beef by-
products, sheep, sheep by-products, deer and elk, deer and elk by-products, and other animals

and animal derived products.

Materials E -

The binding materials provided herein bind to peptides or polypeptides derived from
the prion protein, or the entire prion molecule and can be used in a variety of separation
processes, including but not limited to, chromatography, such as, but not limited to, thin-
layer, column and batch chromatography; solid support and membrane separation; reactor
separation; magnetic separation; immunoseparation; and colloidal separation. In one
preferred embodiment, the binding materials are contained in a column such as a
chromatography column, and a sample is introduced into and allowed o pass through the
colurnn 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 varisty of configurations, modifications and
variations of the use of the binding materials for binding prion proteins are envisioned and
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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 fall within the scope of the present invention.
Such variations and modifications include, but are not limited to: batch processes; continuous
processes; moving bed chromatography processes; low, medium, or high pressure processes; or
small, medium or large scale processes. In alternative embodiments, the binding materials are on a
membrane, fiber, bead, impregnated into a non-woven mesh, coating a fiber, contained within a filter
housing, dRH WiHBIRKES RieRSAithe bragesh inventivn fifscl vestatione atdtho dificitignmineiidls bamprise an
Inorganic Wuﬂﬁlﬂéd%mgﬁ&ﬁnﬁré&%@eggs c%ﬂ%énﬂfgge@es?l%*ﬂﬂ%}ﬁgé' &ﬁ%nfaf%%ﬁ%%%’ the

aluminum is aluminum oxide and the silica is famed silica. Most preferably, the inorgarii pounds

are AI20F PSS, PHe SR HHHEIh M Hih HEceaRen #Tor6¥aBA R srvallicmedimen A, IveridigRlcbut not
limited to, pdeagnmiesimbieshintioamatis ialsmwamhenned R ayaralnelSeRratiog BLgesses,

and may he contained in, or fashioned intg, a chromatography ¢olumn, a membrane, or any suitable
separatiod TRV S ISR O e fO8HIR & ?&hcmméyﬁd@ru}%@&%ﬁ?dseparaﬂon
process atleniig contacting the material with a sample under conditions allowing formation of the
prion-binding material and the prion. The binding materials containing inorganic compounds can
comprise a variety of functional groups. The functional groups are hydrophilic, such as positively
charged, Aeergavisifcahpegets uncharged or neutral, hydrophobic, amphiphilic, or combinations
thereof. SpecificriupcignabipuanaleAesiiey BMARIEIALREION ihirdaRedndersigod hat
functional groups can be inherently present in an inorganic compound, or fhe Inorganic compound can

be furtherBERSELOSIKE Ltfe PUh RS EmEed ies. alrrainym s niliego Bpefarasilys shergdmig iy iinorganic
functional greiRe-RaRHD aHe GOHRONRNTRIR 2iRsE N & BRedimeninthakindiog sialstials samprise

polymeric materials or components and preferably include a polymer matrix, also referred to as a
polymer mide§e; or S10.. These binding materials can be provided in 2 variety of forms, including but

not limited to, a bead or resin. The binding materials can be used in a variety of separation
~ processes, and may be contained in, or fashioned .into, a chromatography columm, a
membrane, or any suitable separation device or implement, or may be used in a baich
process, or may be used in any separation process allowing contacting the material with a
sample under conditions allowing formation of the prion-binding material and the prion. The
rbinding materials contai}ﬁng inorganic compounds can comprise a variety of functional
groups. The functional groups are hydrophilic, such as positively charged, negatively
charged, uncharged or neutral, hydrophobic, amphiphilic, or combinations thereof. Specific
functional groups are desoribed in more detail below. It is to be understood that functional
groups can be inl‘lerenﬂy present in an inorganic compound, or the inorganic.compound can
be further modified fo include functional groups. The functional groups include organic and
inorganic functional groups.

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. Option_ally, 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
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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 found in, but
not limited to, a commercially available TSKTm, and TOYOPEARL Tm or FRACTOGELTm resin
(Tosoh Bioscience, Montgomeryville, PA). The s include, but are not limited to, positively charged,
negatively charged, uncharged, hydrophobic functional groups or combinations thereof. Specifically
preferred functional groups are described in more detail below. The binding materials take any form,
or are manufactured, shaped, fashioned formed into, or applied to any solid support including, but not

limited to, fatBEa 8, nishrisa fignited ritid gecamarcidipdy ciyaildio T iRt @ STAHOPEARIFSwater, cast or
extrusion m&%@ﬁﬂm%&eﬁbﬁ?ﬁf&ﬂfﬁﬁtﬁ% rggp& 12y 0£,%r’) thet solid ”?;%%}%' firtst coated
with a substance such as polyethylene, polypropylere, poty(4-methylbutene), pcﬁys'tlyrenexfo
polyacryldigiiisdlyethgrieke cbprashipraatiapbrehayisd, wotivingl budyoatelip diynvinyialegreuptfiuoride
(PVDF), siicongsinpebriompaide byds seaylpss. el Wiosaacelaln bilfoceliaRg »ARd b adike-

Alternatively, substances that form gels, such as proteins (e.g., gelatins), lipopolysaccharides,
silicates, Qﬁmse and polyacrylamides are used. Polymers that form several aqueous phases, such

as dextrans, polsrlkyRmglyeels 05 SNEAGRA TS UEhaSmBRRSBRAlRidS.en rEaindd 2:2d4arbon

atoms) alkyl ammoniym, salts and the like are also suitable. The binding. materials are optionally

dispersed o SSHERHLIS A8 BT FEPPHe BRHRENME MRS iratiiefer b Dot n HFRAERS: granular
or bead farmririBgefiGiliatedipiridingripeittialslpre frrmbihbhoandia pewtiie casthaasktaizvtangingifrom

Sroups PESS U R e Chh o e oS O BB TR e e
invention sdrsigrise femgdtionsl gxalugtby%hg, tepnmimmtlmra! gvolypﬂumgﬁkﬁﬁdtmgjn tpodiﬁ'ﬁptez_zeghemic.al
e £ T e T G S e S R U
to, hydrophifieosde KEAE50s itilienpene palivernadenateacsdialoreneslirdtso rbstdiapribbisliatngbiphilic or
multifunctipgalfunetonalrPMRR B eAlS®ances that form gels, such as proteins (e.g., gelatins),

lipopolysaccharides, silicates, agarose and polyacrylamides are used. Polymers that form

several aqueous phases, such as dextrams, polyalkylene glycols or surfactants, such as

phospholipids, long chain (12-24 carbon atoms) alkyl ammonium salts and the like are also

suitable. The bihding materials are optionally dispersed throughout these components.

The binding materials are preferably in particulate, granular or bead form. Particulate
binding materials preferably have a particle, or bead, size ranging from approximately 1 pm
to 500 pm, and more preferably from approximately 20 pm to 150 pm.

Functional Groups

Prion binding materials according to certain aspects and embodiments of the present
invention comprise functional groups. The term “functional group” is used herein to denote
chemical groups, subgroups, or substructures that impart characteristic chemical, physical, or
physicochemical behaviors to a molecule or a material. Functional groups described herein
include, but are not limited to, hydrophilic, such as positively, negatively or uncharged or
neutral, or hydrophobic. Amphiphilic or multifimctional functional groups are also
envisioned and fall within the scope of the present invention. Functional groups inclhude
organic and inorganic functional groups. Preferred functional groups contain amine, phenyl

or sulfite groups. A prefeired amine group is a primary, secondary, tertiary, or guaternary
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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 11 ammonium ion such as
dimethylaminoethyl (DMAE) or trimethylaminoethyl (TMAB). Other exemplary functional groups
include, but are not limited to: -CH2-CHOH-CH2NH2; - C6H5; -(CH2)3-CHS3; -CH2-CH2-N+H(C2H5)2;
-S02-CH2-CF3; -CH2-CH2-N"H(CH3)2; -CH2- CH2-W(CH3)3; -S032. Additionall y useful functional
groups include sulfonyl groups and tresyl groups. While not wanting to be bound by the present
statement, it is believed that prion proteins have three different binding regions that bind to positively
charged famereRiamgroupchegatiliaisierargoce by tBAGAGTD wp sirimetihyjeiropteiyd iFititBal groups,
respectivel Al edieRI0GORR ShRie PG ateliels. sashashiogongor, more
types of functional groups, provides for’increased and/or more specitic identification of refhoval of
prion fron%m@&hfﬁ&%m%r%r ety rh Pl € By ed; Bo < e T GEinacteBawith the

two or morIINGOSNALEES, SHaEAREDYSICAN I IAsasS b IBARRId & bhs hinding materials,

therefore, are preferably composed of two or more binding materials each containing either a
positively TFYgE8 R ctional group, a negatively charged functional group, an uncharged functional

group or a hydrophdibiaduneiioha) graepbithenytide:inding makenials arespedtisedatenin fonamand
column chromatography is u each. different type of binding material may be in the same column or
in differerft CO ]Unr’?”lr%si‘%n ér?%o?%;gslfeater?len(ﬁijg%5%%%%&%%?&8%%%3?@%@&“%&? AU having a
positively gehagyedidgutiidnalegrogss, ofvediiauiig grogeativety dhagehobinctionaigraupraagspne having
a hydrophghic fungtional. In..the term."poasitively charged functional group” refers
to any Ch%@n%lggﬁﬁ‘% ie%?%ﬁé?% ﬁesé?%%#;%%&}‘eg%\%?g&%%n -%a%ﬁélséxgﬁlpﬁ%%i%ﬁn 3%33 y charged
functionaleEup®eA aﬁ_ﬁ@m STOAPS) mFRyiges dprsiserehsed pridieamamipesfididentifratineony|,
dimethylaainagiiv JrsmeRsiPmiaasibyhARd S sl ane SIAR OHHATSTL RN EgRlivgly charged
re

functional group” refers herein to any chemical moiety that carries a net negative charge. The term

"uncharg&aHfitatomalty it 5™ refermpw: dindia Materalndartiansepsiapisinauacissionamiaayo charge.
Non-limitipgiexarnp|emempematbédlé, therefore, are preferably composed of two or more binding

materials each containing either a positively charged functional group, a negatively charged
functional group, an uncharged functional group or a hydrophobic functional group. When
the binding materials are particulate in form and column chromatography is used, each
different type of binding material may be in the same column or in different columns. Tn a
more preferred embodiment, three binding materials are used, one having a positively
charged functional group, one having a negatively charged functional group, and one having
a hydrophobic functional group. . ‘

As used herein, the term “positively charged functional group™ refers to.any chemical
moiety that carries a net positive charge. Non-limiting examples of positively charged
functional groups include amino containing groups such as primary amines,
diethylaminoethyl, dimethylaminoethyl, trimethylaminoefhyl and quaternary amino groups.
The term “negatively charged functional group” refers herein to any chemical moiety that
carries a net negative charge. The term “uncharged functional group” refers herein to any
chemical moiety that is neutral or carries no charge. Non-limiting examples of negatively
charged functional groups include sulfite containing groups. Furthermore, the term
“hydrophobic fimctional group” refers to any group that resists being wetted by water,
including allyl, aromatic, siloxane and fluorinated functionalities. Non-limiting examples of
hydrophobic finctional 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. Furthermore, the term "hydrophobic
functional group” refers to any group that resists being wetted by water, including allcyl, 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 thatis
both hydrophobic and hydrophilic. 12 In certain aspects and embodiments of the present invention, the
prion binding material contains a positively charged functional group, a negatively charged functional
group, an uncharged or neutral f nctional group, a hydrophobic functional group, an or both. An
example of a neégaatively_charged functional group is a sulfite containing group. An example of a

positively chargedt RREIBrEP§FEusIe &R Foah.than BresamblénsertiPnuribRpren foindiemal group
is a phenyhaehattdarais. EW@O&@@M&'@QQ&G&IW% SHOUR- AT ARPENYLAIINR LT @ butyl
group. According to certain aspects and embodiments of the present invention, the use of amino
groups, in%iﬂ?ﬁngnp‘fﬂﬁ?éﬁﬁege%dﬁé‘g Torionsl srouB-adreIPaRtis A BIinpeli Save - BIR AR §aterials are -
particularly.advanisigenius feppriesdy binding. flowever, thapse of wanausatemps depgnding on a
particular é’%%? g ian a .garrgfleﬂ an %dltio%rs under,which a.sanr’%Ple and a bindin rgfterial are
contacted“4re" en_wsm%%sd NS 1N AT DU T SRHE AP &RRR NS Ron? Bﬁ%ﬂ{% dffferent
materials wmeheypidriatiyteme)|gyey orathietyhdirgiybgerials Exuchiasokatindtedolte éxactipiel to impart
various degj ' he bindi terjals, F-or example, protein coati such as gelatin
are used %%%%%o%ﬂ%ﬁéggf% I%f%(%ﬁgﬂgir% Eé.'a ha%%%g%nr%?odg?egg%%%ﬁﬁe ﬁé@ urtace t0F _

Fu nc_tiona‘%bfaﬁfﬂﬁeahéﬂsmsfhﬁ? agsr eferreae soppimanttdiesbinding merendisyp degisy avvariety of
functionalogaus, a-HiRy sWlpce s imyndaksienclliab inaiana.ataHRsdIRY e harenty
present on the surface of a binding material,.or may be added to the Surface of the binding material by

procedurddndiRgvn FoBREskis i GevariouhermvRandrPeRding 1P & DraboRaTarionf iidiels or

compoungggivauR s sHiaces imaeWiae aad s amply Husirated dnthe diteraiuredaungtional
groups are fqr,the(&r%%ifag of, rjorﬁas, according to the methods described herein, for linking additional
functional Gt o h‘i}’ﬁ’%ﬂﬂ G855 BF hyPrRspetdgyention.

A plurality of different materials are optionally employed on the binding materials,
such as laminates, for example, fo impart various desirable properties to the binding
materials, For example, protein coatings, such as gelatin are used to avoid non-specific

binding and enhance signal detection or the like.

Surface Functionaﬁzaﬁou and Spacers :
— In a preferred embodiment, the binding materials possess a variety of functional
groups on their surface. If is to be understood that functional groups may be inhafenﬂy
present on the surface of a binding material, .or may be added to the surface of the binding
material by procedﬁres known to one skilled in the art. The manner of linking a wide variety
of groups or compounds to various surfaces is well known and is amply illustrated in the
literature.

 Functional groups are for the binding of prions, according fo the methods described
herein, for linking ad&itionai fimctional groups, or for any modification of any physical,
chemical, or physicochemical properties properties of a material, such as, but not limited 1o,
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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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. 13 In a preferred
embodiment, the functional groups can include spacer groups. Spacers are groups for providing a
space or a distance between the surface of a material, also referred to as a matrix or a support, and a
functional group. Spacers are preferably composed of carbon, nitrogen, or oxygen atoms. In one
aspect, a spacer is utilized to advantageously alter the prion-binding properties of a prion-binding
material. Accordii@ i5ederedreRasberrmbiits, WWQW%WlmW EFepgytHRAcHs to 15
atoms in lgaghngs bicddriems iPadenethdRnass seareR Bl composed af Jhutaelgited to,

alkyl groups, polyethylene glycol (PEG), carbohydrate groups, amino acids, peptides up to 20 amino
acids in Ie‘%getg,a tfde? f%?ﬁ?‘lg’tﬁ%aa _S%W%né?ﬁ%hﬂm?é%ﬁ?ﬁg%@ﬁ%?ﬁr@%rably,

e spacorateapuiganbinatgns oo ad BSGeCssiiapo. O GRe oG o1y
esins Frgiera. the.bin 11N aterlals are one.or more.of t oligwing commercja avallaple
chromatoéﬁr%Bﬁ?/]}‘r/?,gg‘fl1 §én = %%@LW%K%B‘%MR r&fﬁ%%, “ﬁﬁﬁw BEEQ%EWSAF-Tresy!;
or TSK-GHE Evkekmine, BhendD ot@EAR tesits. doye préfesttahy thderificling matedialeinctnde, but are
not limited_tn; £R AR T 5032-, FRACTOGELTM EMD
DMAE, Tge%ar%%%ﬁ%@%%%% ELTM Kér;dfﬁ%%g %ELE#?% ’g%eafa@& FERE 2P ﬁ%ﬁi’:,
TOYOPE&RHFBGly carbohydmie ARupw aatien prhidiupsitides oxide 20 @vide EAR LT MokfhTyesyl, and

silica resipspiies Ra5t RECIERABMRANIR el 16 ndna maLRIR! 1LY OREARIEM AmInO,
TSK-GEL Aming, TSK-GELTM Phenyl or FRACTOGELTM EMD S032". Theuse of other

commercERARLamEPRAEARS AEALT LB RYEREEIALERY supports, including inorganic supports, is
envisioned and falls within the scope of the present invention. In a preferred embodiment of the
present inyention, t %nd{ material includes a polymethacrylate, a hydroxyl polymethacrylate, or
an AMINO'BBE T #edi ﬁ“?ﬁg&ﬁ Y B56%% amino group, such as a primary, a secondary,
or a tertiary amiieefttably, the binding materials are one or more of the following commercially

available chromatography resins: FRACTOGEL™ EMD; TOYOPEARL™ Amino, Butyl,
Phenyl,kor AF-Tresyl; or TSK-GEL™ Amino, Phenyl or DEAE resins. More preferably, the
binding matérials include, but are not limited to: FRACTOGEL™ EMD TMAE,
FRACTOGEL™ BMD SO,%, FRACTOGEL™ EMD DMAE, Toyopear]™ Amino, TSK-
GEL™ Amino, TSK-GEL™ Phenyl, TSK-GEL™ DEAE, TOYOPEARL™ Buty],
TOYOPEARL™ Phenyl, Aluminum oxide, TOYOPEARL™ AF-Tresyl, and silica resins. In
a most preferred embodiment, the binding material is TOYOPEARL"M Amino, TSK~GELTM
Amino, TSK-GEL™ Phenyl or FRACTOGEL™ EMD SO4>. The use of other commercially

available chromatography resins and supports, including inorganic supports, is envisioned

and falls within the scope of the present invention.

In a preferred embodiment of the present invention, the binding material includes a
polymethacrylate, a hydroxyl polymethacrylate, or an AMING 650™ resin (Tosoch
Biosciences), and an amino group, such as a primary, a secondary, or a terfiary amine. The
binding material according to a preferred embodiment can further include a spacer of a
formula O-R-0-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.
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binding material according to a preferred embodiment can further include a spacer of a formula
0O-R-O-CH2-CHOH-CH2, 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 Binding Materials Identification In addition to the binding materials set forth above, additional
binding materials can be identified as follows. Binding materials are screened for the ability to bind to
prion analytes. The terms "analyte" or "analytes" as used herein refer to a multitude of molecules,
including, but not limited to, a protein, a polysaccharide, and any aggregate or combination thereof.
The binding materials are incubated with a sample known to contain a prion protein, unbound protein
is removedinaiingBdeiadqs desirifcdéeacted using conventional methods such as by a labeled antibody

specific for prionproigin.,Bip R materialsdo. whi e . d are identified as being
suitable binding materials. Controls.&v%‘%out[Tg}i)iruyr?a%%t/E g%a%%%bfags%%lg%%g%n é%r%%:%e{al%’gaﬁas% used to
eliminate PorAdspESRt infeiieyin Fending \matysieie Fedseivmedife fhambPipriabiftéctovitrich the
identified binging, rratasals aingsie!s & PHONRSSINJQNIg PleRd & PrainsaResSruyed from a
human or.animal. More preferably, the analyte is found in blood or blood-derived products. 1t is further

preferred TAPHRSaRXIAYE Lt B9a fo BHRHEHS oy RoBAAChATESom18 190% acemsEats sicomhiantion animal.
Use of Binisirg Materiisio Retmdys BriansBindinefaiaalk habing BoaaiRoleing Sidagments of

prion proteins are useful for a varjet analytical, preparative, and diagnostic applications. In some
embodimgﬁ%so,ufﬁep%’l%aﬁsgrﬁ%?g | é&% P é’?&ﬁ]d{) %gitS?tS?W%ﬁ‘éwqw%ﬁﬁ%ﬁﬁlﬁoﬁﬁhbead or

membranes tyat bhelbbansbddiospiifarftreriaveqidnnfindienmsepsiptidehithmhasampe.d he
binding rial is al t ntact le..such as. a biglogical fluid, ynder conditions sufficient
0 cause P B e S TP (el el e B 1o e
binding nmeteeRemdee daniendy areaboalseitheslsupatcnen-fromfihbisdmpteathaieby removing the priors

protein bound torf AN QmAEA RIS MaINACR IO g RRIRARGL SN anes on inding

protein are well known in the art such as those described in U.S. Pate 0 Baumbach
et al. andiessy i pricpeygtein found in blood or brain samples derived from a human or animal.

More preferably, the analyte is found in blood or blood-derived prodﬁcts. It is further
preferred that the analyte is associated with, or a causative factor of, a TSE in the human or

animal.

Use of Binding Materials to Remove Prions

Binding materials that bind prion proteins or fragments of prion proteins are useful for
a variety of analytical, preparative, and diagnostic applications. In some embodiments, the
binding materials contain a solid phase, or solid surface, in the fonﬁ of a bead or membrane
that can be used to bind and remove prion proteins or peptides from a sample. The binding
material is allowed to contact a sample, such as a biological fluid, under conditions sufficient
to cause formation of a prioﬁ-binding material complex, and prion protein in the sample binds
to the binding material. The binding material is then separated from the sample, thereby
removing the prion protein bound to the ligand from the sample. Methods for using beads and
membranes for binding protein are well known in the art such as those described in U.S.
Patent No. 5,834,318 to Baumbach er 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 zisk of prion infection acceptable within public health

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



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 priors infection acceptable within public health guidelines. Substantially all prion proteins may
be removed from a sample using a single 15 binding material or multiple binding materials,
Simultaneously or sequentially. When using multiple binding materials, it is preferable, as described
above, to use two or more binding materials, each containing a positively charged functional group, a
negatively charged functional group, or a hydrophobic functional group. In a more preferred
. embodimémhbdiw roaterialr erbimdifgenbatdingl srateridhe direaitimeonty ningcquestaiiv clychargeg functional
aroup or &, [iydigRhoie."uncione! grayp. & samale e coniacled it (e e of mate binding materials
in succession M any order- 1n a preferr d empodimen , three %lndeihg materials are-used Wherein each
contains onetafaspositvaigntiiang ¢ fpostivebl ghaog:da fregtionelyeohrangednfgaittidnatiyreasd, and a

hydropholbie (aglOnRLE O I ARIETIAGIBIEN SR PPN BrAdioR MaiRK AR A yRpved from

a sample. For example, only infectious prions (PrPsc) may be removed from a sample or only non-

infections PABhEIAFECPAieHAeAre 1§t eRr b Ao R aRIRD Fenogstivilh RbFeeisBOGERp tleTeoMBT herein is
the identifigafiopnebr Mubituds sbbindingmatayalsmhrynstifere alpe maeesifigiies Tabig 4 shows

several binding materials and their specificities for hamster and human, non-infectious and infectious

prions. PrétefRSEFETIG ATItEHATE Bt e SEIEEHy B RHBRtoHREMER BSR4tk s Whtno group
such as thab&entaingd dorbis oxe pEar ifdditiAannech@bal fandikaGibi\ e in@vdlP Gharged
chromatographic resin or functional valents thereof or contain a phenyl group such as that
contained E@R&ﬁ%ﬁb&%hﬁ% 6?%883 A &flivalents. Preferably, the binding materials are
beads packed inIa ctilemambsdiheas,aondhrenmaidgr apby talenks Asempied dotionsdnopiadenate or
suspensioerk [ t%enogftssigpe?
’ [

rough the n_either due to rce of gravity or under pressure,
such as in aaﬁllB pressure %%Ill?j gﬁ?&n%ﬁ%@p%&&fm%ﬂgﬁ?ﬁé%%e% ﬁ% %gésg?ng%gm Bind to the
binding niafestidasdesenio@Uing reiry ihethersoiedritoie ssomplsle’paisshgtaht sligfe ki skmibeds collected

and is freq from RGR.CONAMRINANANS AARARRIRS & "GRMASS! IaNeHAlPHORABAMH nt prion

specificities. Table 4 shows several binding materials and their specificities for hamster and

human, non-infectious and infectious prions. Preferred binding materials for the selective
removal of human PrPsc contain an amino group such as that contained in the Toyopearl™
Amino-650M or TSK-GEL™-Amino 750C chromatographic resin or functional equivalents
thereof or contain a phenyl group such as that contained in TSK-GEL™ Phenyl-5PW or
functional equivalents.

Preferably, ‘the binding materials are beads packed in a column, such as 4
chromatography column. A sample solution, homogenate or suspension is then passed
through the column either due to the force of gravity or under pressure, such as in a high
pressure liquid chromatography column. Prion protein in the sample will bind to the binding
materials described herein in the columm. The sample passing through the column is collected
and is free from prion contamination or at least has a reduced level of prion material.

Once the sample passes through the column, the bound prion protein may be eluted
and collected for analysis, or if desired, for diagnostic 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 cohunn. The
prion protein is then removed from the columm by boiling or by adding a solution containing

strong detergents such as Satkosyl detergent (sodium lauryl sarcosinate, Shelton Scientific-
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Once the sample passes through the column, the bound prion protein may be eluted and collected for
analysis, or if desired, for diagnostic 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- 16 I1BI, Shelton, CT) or sodium dodecylsulfate (SDS),
chaotropic agents, such as guanidinium hydrochloride, or agents having a low pH, such as acetic acid
or by chemical modification of the binding ligand, such as for example, acetylation of an-amino group.

Examplesiaf pRtereal Camplesdiiomdvhiciipiiare (sasharanepad dpatideudlibagamailmied to,
whole blood,.bload-derived compositions or ¢ onents, serum, cerebrospinal fluid, urine, saliva,
milk, duc B HETSICATE. CEASERGPERR (165 TSP BO SR T A B, ARG Ot
biological §erhplémgithade, theokeitHat cantpis soligtmivooiiansthiextsasts. In one embodiment, prions

are removed fro od-of nor a using a hemodialysis circuit containing one or
more binding m;?ézr?éﬁéi%?eggﬁféo %%elﬁ??%?%ﬁé%%éﬁrﬁgﬂﬁs ﬁgg??srgglr%%vegl trlgcrin)e.’ '%,[e} uman or
animal, dirdtberitedta, dévitebleoft dinndsrived catorostiohe ¢incimpneats iaisesurbedpiotkin,
wherein the, priog-Rrotelns . are;femaved iem the-llogdes hewbinddo:the Rindingimalerialg, and the
prion-free or prion- redpce?:f blood is then directed back into the human or animal. Prion proteins may

“also be reAveRES B REISRSI0PHRET Siglosiead serples insberlp ek thalopatrar siipgan srrhehindn |
consumptigmsegingh theshintingimate falmslarcrbag/earainmRes BxamMple, thgsaHPIRAY sentain an

animal material derived or optajned from any animal, including, but not limited to, a cow_, a sheep, a
swine, a hGTS8, & MBIRSeA ¥ HaFHSHEY SO A B8R B A PR ER BRI S HessHReG S 7rEferfE can be
referred taids buibedinhoyinspddviseicparatcfreguithe; MitiRe oS Ushnas, e rmogsdsrnd
hamster; andtgi%%idae- derived r’@%eréalalséjch as dﬁe&andﬁ%ﬁ.hAnlmal-derlve materials from which
prion proté:Pn% ma§ BE% &HoVEd" acc%rélllng o TREThoaS Ateor n&r%ﬂbgf?gfﬁué e RICE R EfBodiments
of the presentmeestidnintiodéddrsaheynobinntto: fonpdmlia timgt¢eliys, mitk theqtdgedicand pfamt formula.
The samp{,%jf&gg%g\{d&i@igﬁgg %}%&%Q% &@%%etﬂg%%gg gccordi g to methods according to certain

em of the

aspects an odiments present invention can aﬁso Inc Ude, but
Prion proteins may also be removed from a biological sample such as a food product

(for either animal or human consumption) using the binding materials described herein. For
example, the sample ﬁmy contain an animal material derived or obtained from any animal,
including, but not ]imited- to, a cow , a sheep, a swine, a horse, 2 mouse, a hamster, or 2
cervidae animal. Alternatively, the sample material can be referred to as human; bovine;
ovine; porcine; equine; murine, such as derived from mouse and hamster;- and cervidae-
derived material, such as deer and elk. Animal-derived materials from which prion proteins
may be removed according to methods according to certain aspects and embodiments of the
present invepﬁon include, but are not limited to, gelatin, jelly, milk, collagen, and infant
formula, The sample from which prion proteins may be removed according to methods
according to certain aspects and embodiments of the present invention can also include, but
are not Hmited to, phammaceutical compositions, therapeutic compositions, nufritional
supplement compoéitions, food, or cosmetic compositions. _

The samples, according to preferred embodiments, are protein solutions and contain
various proteins, 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 VI preparations, von Willebrand

factor preparations, protein C preparations, activated protein C preparations, or preparations
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are not limited to, pharmaceutical compositions, therapeutic compositions, nutritional supplement
compositions, food, or cosmetic compositions. The samples, according to preferred embodiments, are
protein solutions and contain various proteins, 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 Xlll preparations, thrombin preparations, factor VIl preparations, von Willebrand
factor preparations, protein C preparations, activated protein C preparations, or preparations 17 of
any combination or variation of the foregoing; therapeutic products containing human serum albumin;

human or @h#iaIcoBrbivRHmY YT Btelinm Rioths; Brredinge thrommtr apedaasneortainiamihyiamman or
animal ey BYERa S 3rdie bl A8 1 RE-SABIRRIACRYMINALS. RIEIRE AMBRAIRRRE;Gentain a

human or an animal serum albumin at concentrations up to_approximately 50% (w/V), or from
approxim AFKATIBEoIHBYb S SRR S0 A RIHIT 35 r 8 xHABKETF S 06HRs 3B FRm AFERF 35505 1n one
aspect, thgrefreseneMbeiien:stis-p afbieshembodinentsenexpastedly Andaduasiaogeisly allows

one to remove, separate, o FbSI’ prion proteins from or in samples with high concentratigns of
proteins, &é’%ﬁiﬁﬂ%ﬁ %I%&%p ?é" s?%é%?a?%?ﬁﬂﬁlﬁﬁ@%ﬁ% fﬂeamamﬁ‘%?&eﬁg%’d%cﬁf}’@d herein
are also uspfubfonaeinoiingtpripppitieitdy FAHY.enlir i esiacsath | pfesuthiasemtiie) filmsa source
such as a stream, river, aquifer, well, water treatment facility or.recreational water. Use ofBinding
Materials 6 eé]t-eé'zdctaglr|gi)ns. I %tg’ %%%ar%%g era s?’g%é“crﬁ?é’& re]ﬁlwgrgnglz%rﬁggﬁﬁ’iﬁegaﬁ*lag?h%% of
detecting tied preepeetehs fpuantifyin grapide rwptolsghorqreptidsgima tiglogirias.opaticeiminental
sample, %ﬁl&gjﬁ{éﬂgﬂgj@gﬁmroteins are detected include, but are not limited to, whole
IV 9 b

blood, blood-derived compositions or components, serum, cerebrospinal fluid, urine, saliva, milk,

ductal fluid, tearshschieding raipieaialp deserpnap dsfirmsrteties, weitlefexoneyBe nEmopeHamRs of
collagens siands,HsaHes{b Uehss SiaNs QLRPRRREIX)QLeEIRRE- Bongualiale apdigyantitative

methods of detection are envisigned and fall within the scope of certain aspects and embodiments of

the presert§HvEAISFeAgRSEGHEY SIISTEAR AR STRIFY to priors protein removal, the binding materials

are

Use of Binding Materials to Detect Prions :

The binding materials described herein are also useful in a method of detecting the
presence of or guantifying a prion protein or peptide in a biological or environmental sample.
Biological samples in which prion proteins are detected include, but are not limited to, whole
blood, blood-derived compositions or components, serum, cerebrospinal fluid, urine, saliva,
milk, ductal fluid, tears, semen, brain-derived compositions, feces, or the exiracts or
homogenates of collagens, glands, tissues (such as a tonsil or appendjk), or.organs. Both
qualitative and quantitative methods of detection are envisioned and fall within the scope of
certain aspects and embodiments of the present mvention.

As described above with regard to prion protein removal, the binding materiéls are
also useful for the detection of prion proteins in animal-derived materials used as food
products. For purposes of detection, the term “amimal-derived materials” refers to the
materials described above as well as materials confaining animal parts sach 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,
potls, 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 exiracts.
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also useful for the detection of prion proteins in animal-derived materials used as food products. For
purposes of detection, the term "animal-derived materials" refers to the materials described above as
well as materials containing animal parts 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, ells 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. 18 Due to the discovery of a.
multitude of binding materials with different prion binding characteristics, the binding materials are

useful in methodS#61 1 eaHitReKY pbnmdiitudtadibinding anatsrishfedtio difforenh prinm simdjles sample or

between sgmplesidicsomingndine mathads ate proided Eﬁéﬁk&?@&“ﬁﬁﬁ% 1LRIRORSISQf prion
diseases in E human or animal. Prion diseases include, but are not limited tc, tr}éﬁr%n%%?ﬁ%é&

spongiforfPEREEEh a0 FATBE SR Srisus fin Sispiampinien bteees speplsadsyudnsbodine

spongiformetheéphalppattiyd @Sh, adisbsaftedtseatipitamnspisaiblesmink-anaaphalopathy, feline
ihronic W. stid‘a%)disease (CWD) of mule deer, white-tailed deer,

spongiforrp .gncdeﬁé)qull(S)pa(t:g}/dan%1 r ]
black- tailed dedrand el Kura, Crethe ARl Jaleh HisFARIWETDe crragionn agealpnatiseinker
Syndrome(TSES kuidtaisinsepinjardrchvaffant SreptaieldiednkdodicespeniGi)avhighiafiasy humans.
In one emhadiment, &S le is sed throug_h binding materjal havjn igher specificity for a
PrPsc tha§ a gFPg; glr?g the %ﬂnﬁ%ﬁr%sg pnon“%Ib 8te%[%%gu 5‘#5%0 oiﬂqggscgﬁﬂgﬁf?é%w. The
same sanfpkephalpnpibs bedpdecntt thestigh dissndi (g Widtefahhkyitgrawhigheisierificipidc-PrPc than
PrPsc and g pund .BrBec i&ﬁétgﬁgﬂﬂgj&g; A 5qu;jcr' ed below, The specificities of,
several binding materials for PrPc and PrPsc%re pég\%gz( In a{‘gfé%%vﬁe%gsdg%%%&%kg{erials for
the select%é%@ét(&%‘%}s Ketal dnsprme asgriteniant Capwirislgrdakobitileasto MDY onictedtiacthe
TOYOPEARLFM TSK-GELTM-Amino 750C .Amino-650M or the TSK-GELTM-Amino 750C
compound or contain a phenyl group similar to that contained in TSK-GELTM Phenyl-5PW (all resins

from Tosoh BiostetiEeE RGAGEme SRR Besipddhrausiyatndinemeprel rdnecrdighsrdetect a
prion ih a syeifilgiytier aaPARIe Ban a PrPc and the bound PrPsc prion is detected using the methods

described below. The same sample may then be passed through a binding material having a
higher specificity for PrPc than PrPsc and the bound PrPc is detected using the methods
described below. The specificities of several binding materials for PrPc and PrPsc are

proﬁdad in Table 4. Preferred binding materials for the selective detection of human PrPsc
contain ap amino group sirilar to that contained in the TOYOPEARL™ TSK—‘GELTM—Amino
750C AI:;inO-SSOM or the TSK-GEL™-Amino 750C compound or coniain a phenyl group
similar to that contained in TSK-GEL™ Phenyl-5SPW (all resins from Tosoh Biosciences,
Montgomeryville, PA). |
When using the method provided herein o detect a prion in a sample, the sample is
contacted with a binding material under conditions sufficient to cause formation of a complex
between the prion protein and the binding material. The complex is then detected by
- conventional methods, thereby detecting the presence of the prion in the sample. For
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 matertal, 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 complex between
the prion protein and the binding material. The complex is then detected by conventional methods,
thereby detecting the presence of the prion in the sample. For 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 ngn- co,vai)ec? tly, A wide variety of labels and conjugation techniques are known and are

I

reported THBRSAY B ol SREGE R Hterttue rdPES IFFNdiEmo dimepronsagecondary
ligand is |tipeddicl g siproguittigrodisiobleskabelr inekidadadinnuaioaticrs: 807 MResmaubstrates,
cofactors, il%h%?i‘(tors, flyg esc%g]%eti%f chemiluminescent moieties, magnetic particles, and the
like. Included Within he soops oF certai %%B%G&g b SRS B R e iSRG HC are
methods pidislestmg, thedlitatively and quantitatively, of a prion protein bound to a prion protein
binding material QR in-pri Inding material complex. The prion_binding material forming
a complex can b%%ég%%g or gaﬁé%(n%gjg %ﬁ%@gﬁgg u eﬁ%,gaarﬁ#e%m%’agﬁ%?nosrgl et or &égﬁs‘aﬂ&
fashionedPIAtECHIoMs robbHrE S raBabisiey shyopsrauatsatioilid ed apition nréescdpendftoartpiivmspects

and embodipanisiabiile RiRseAl InverYan s matlods: chiis thg.Aueliatiely At uagiitatvely, a

prion protein bound and subsequently released from a prion-binding material. Detectiorf may proceed
by any mEtRE@STERIERHY TRmigE ATeRlgx wrsshe prelied psiSashjened dpiity 2ptifms sapsmbasteng of
radioactivey @r iRIIBINAEEREY BIafaIsHHEIEATRANBLILASBRANGRIEIRFHAP PRIGMALRRALE
resonanc%ﬁg%%ed-ﬂow spectroscopy, column_ chromatography, capillary electrophoresis, or other
methods | & tile] ﬁ@%ﬁ%ﬁ%&ﬂdﬂaﬂm% S P dpyenihEgriedesbndary
ligand-pridetesing|exaliayalynayinpiaittdetighe gritmibeibipeing materalataite datastion. Other
assay forggtsain%gg% b(ggareatgot imited to, liposome immunoassays (LIAs), which use liposomes
designed 6 bind speéﬂlc moteculas (e.g., secondary ligands) and release encapsulated reagents or

markers. The réletstigchemigaiscadebthenydettioid drehetirgigiasthisding, tFcksia agalysis,

~ gel-mobility shift assays, tracking of radicactive or bioluminescent markers, nuclear magnetic

resonance, electron paramagnefic resonance, stopped-flow spectroscopy, column
chromatography, capillary elecfrophoresis, or other methods that track a molecule based upon
an alteration in size or charge, or both. The secondary ligand-prion complex may.or may not
be detached from the binding material prior to detection. Other assay formats include, but are
not limited to, liposome immunoassays (LIAs), which use liposomes designed to bind
specific molecules (e.g., secondary ligands) and release encapsulated reagents or markers.
The released chemicals are then detected according to standard 'techniques.,

Non-radioactive labels are often attached by indirect mcans,. Generally, a secondary
ligand molecule (e.g., biotin) is covalently bound to the binding material (first ligand). The
secondary ligand then binds to a tertiary ligand (e.g., streptavidin) molecule which is either
inherently detectable or covalently bound to a signal system, such as a detectable enzyme, 2
fluorescent compound, or a chemiluminescent compound. A mumber of secondary and
tertiary ligands can be used. Where a secondary ligand has a natural tertiary ligand, for
example, biotin, thyroxine, and cortisol, it can be used in conjunction with the labeled,
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-radioactive labels are often attached by indirect means. Generally, a secondary ligand molecule
(e.g., biotin) is covalently bound to the binding material (first ligand). The secondary ligand then binds
to a tertiary ligand (e.g., streptavidin) molecule which is either inherently detectable or covalently
bound to a signal system, such as a detectable enzyme, a fluorescent compound, or a
chemiluminescent compound. A number of secondary and tertiary ligands can be used. Where a
secondary ligand has a natural tertiary ligand, for example, biotin, thyroxine, and cortisol, it can be
used in conjunction with the labeled, naturally occurring tertiary ligands. Alternatively, any haptenic or
antigenic compound can be used in combination with an antibody. The particular label or detectable

group useR¥ hemisal mransdifach detasiable ddwichavp bseis woll sitvelipdhendete gaisimbranp can be
any mate@ﬁlél%@ﬁﬁiﬁ%ﬁrﬁi%@h@@%&@'h@%@%@iﬁ?é LRSI RHEL %’if's‘ftgtﬂa% ghglshave been

well-developed and, in general, any label useful in such methods can be applied to the present
method. TIRRPETARR| Fet5rivblcoMip SERFSRGERG e esheimicato bieheninebtdenamisdicwisehemical,
immunoch#gsidasl, elatisics chetical afaheUisahmeasds iddsalbidaheledackids fuprescentdyes (e.9.,
fluorescein isothioc ?n e, Tegg@%@ZrReg, rhodamir;g(},@:nd the like), radiolabgls (Bsg'ang’ug'le’ 35S,
14C, or 35BY 8%%%& &> Bt GGd %ﬁ)ﬁﬂqﬂ‘{%ﬁﬁ?%ﬁheﬁi’col cedylirénSerase),
horseradi%pemm(akaﬁm@mmk@bsmaﬂﬁbexhenwc(mmﬂlymgﬁmasoéma@ﬂzymes,
either in I zyme immunoassay) ar.in an ELISA (enzyme linked ,immunosorbent assay)), and
colorime'ﬁ%%a%%%%ugﬁrg%bi %I%%d%rogg onr%%Fg ;gs% in SRR IR, ASnEeistRifopy lene,
latex, etc §isaaess, THdabal rayEbé dsopew dirsoiyroessaylirectn tarnh ElkSdire@reympotiakédf the
assay acqgigingia.methodswell knawn in the. %Bdfgss%(ﬂic&t%g}fb%%e & d/v'criecg 0Ejﬁe‘f}y ?gsjgbels may be
used, with the choice of labée depending.on the sensitivity required, e§se 0 conjugatﬁ)n 8fthe

compoun@!astith(ig- RObYRTERMEnPOIYFaRlsReidaiTtinsan Brens. s iibplovay hrovesiied. ditesthecondary
ligands cap alaaderseningalassiresisdaeaionahaenes s ingy AR YRLE L SreMAORIYgAtoN with an

enzyme or flusxré)phqre. Enzymes of interest as labels will primarily be hydrolases, particularly

phosphat&Zed 8 ii5aied 2RAvGR TEIRJAECE Wxiabridtan desussahtivitafhe ehowefelabrluorescent
compoundspecliste byt tee akiifvie detpuildoreseeipranshitpaasivaivas haRamine apgiisy
derivativelgse,q%%gs elhtlé,,rgggﬂia %Oiggﬁ%%ntaﬁon, and disposal provisions. .
The secondary ligands can also be conjugated directly to signal generating
compc;unds, e.g., by conjugation with an enzyme or flucrophore. Enzymes of interest as
labels will primarily be hydrolases, particularly phosphatases, esterases and glycosidases, or
oxidoreductases, particularly peroxidases. Fluoreécent compounds include but are not Iimited
to, fluorescein and its derivatives, thodamine and.its derivatives, danéyl, umbelliferone, etc.
Chemiluminescent compounds include. Iucifeﬁn, and 2,3ndjhydrophthalazinediones, e.g.,
luminol. | |
Means of detecting labels are well known to those of skill in the art. Thus, for
example, where the label is a radioactive label, means for detection include, but are not
limited to, a scintillation counter or photographic film as in autoradiography. Where the label
is a fluorescent label, it may be detectsd by exciting the fluorochrome with an appropriate
wavelength of light and detecting the resulting fluorescence, e.g., by microscopy, visual
inspection, via photographic film, by the use of electronic detectors, such as charge coupled
devices (CCDs) or photomultipliers, and the like. Similarly, enzymatic labels are detected by
providing appropriate substrates for the enzyme and detecting the resulting reaction product.
| Finally, simple colorimeiric 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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Chemiluminescent compounds include. luciferin, and 2,3-dihydrophhalazinediones, e:g., luminol.
Means of detecting labels are well known to those of skill in the art. Thus, for example, where the
label is a radioactive label, means for detection include, but are not limited to, a scintillation counter or
photographic film as in autoradiography. Where the label is a fluorescent label, it may be detected by
exciting the fluorochrome with an appropriate wavelength of light and detecting the resulting
fluorescence, e.g., by microscopy, visual inspection, via photographic film, by the use of electronic
detectors, such as charge coupled devices (CCDs) or photomultipliers, and the like. Similarly,

enzymatic Iabelsrggebdeé_%cted by. r%\g(%g]g, appropriate substrates for the enzyme and detecting the
resulting reaction prodcicte PIRATAS Aptee ot ampler baapubiacmesys shisipdsypoisserving the

color assqetéts avititidelobatadibdimtnsviribusdipsiickiasarsecaniaated aaldfien appears pink,

while var] onjugated beads appear the color.of the bead. 21 The binding materials of the
invention %%% g?s%%qe)%ué%(xja gegevr‘hn({)%\?gn L PERLS SHETT PB QTR SRLPTRICRE &ariicd £iwid $8fution from

a solid safhpletnlitegisirorsumpiche salidcisdnypih chn biadixgy aciediswithFanede @ssssalvent, an

organic sQlventot acHticalflui gpﬁ the, 1 SH!tZF%f ernatant can be contacted with the binding

materials.%%lm%%}gs ofgégég%%?np es Fr%ﬁde, u aérﬂg%r?’gfﬁl %?fgé"&?%?ﬁﬁ?ﬁ%ﬁ! eﬁ?\?@% Ab e,

particularRPtRcE@med favecrsdhet fsosait torisgenesth htnansalitorivet fog. boohe sweabserived from

bovine souase RiNAIA AlSHelS BARIE S TAOIEN R SARBEHSSAID el the presence of prion
a

protein in P?lé)il. Qther solid samples include, but are not limited to, brain tissué,"cor tidtle, fecal

matter, bR IR 5L Soemissderiudn dan paeb Biine docksaitedsundcelincalctssand etaloy-

products seatntheisanimatearts,aninalslanvesl Mo AUgERAHLE Y RrBNS AN RIIoR-RiNding
material cgn&gﬁxegﬂgw%?be treaged with, proteinase K (PK). PrPc is highly sensitive to PK, while PrPsc
is partially glges%é o form & ?@W@%"ﬁ%"éﬁ felftself is highly resistant to proteolysis. Thus,

PK treatment wiklgipesvélyP prinnd wiki convebiRiinge asitvRIPeBse R Riss. deolwing (gmoval of PK,
the PrPrz??O glgeg@gxrﬁg,gnsdhq%g?cg%gs} Vgntitg&%i%séucj%?as 3F4. In another embodiment,
binding materials according to the IHventon may e treed ot St earvavafgenthiRAPBRPrPse over
PrPc.  PrPres. The PrPres molecule itself is highly resistant to proteolysis. Thus, PK treatment will
digest PrPc, and will convert PK sensitive PrPsc to PrPres. Following removal of PK, the
PrPres can be denatured and detected by antibodies such as 3F4.
In another embodiment, binding materials according to the invention may be used for

the selective concentration of PrPsc over PrPc.

Use of Binding Muterials to Quantify Prions

A binding material-prion complex, or alternatively, an antibody to the prion or
binding material-prion complex, can be detected and quantified by any of a number of means
well known to those of skill in the art. These include, but are not limited. to, .analytic
biochemical methods such. as spectrophotometry, radiography, electrophoresis, capillary
electrophoresis, high performance liquid. chromatography (HPLC), thin layer chromatography
(TLC), hyperdiffusion chromatography, and the like, and various immunological methods,
such as, but not limited to, such as fluid or gel precipitation reactions, immunodiffusion
single or double), immunoelectrophoresis, radioimmunoassays (RIAs), enzyme-linked

munosorbent assays (FELISAs), 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

yrotein from a samiple, one of skill in the art will appreciate that it is ofien desirable to reduce
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Use of Binding Materials to Quantiff Prions A binding material-prion complex, or alternatively, an
antibody to the prion or binding material-prion complex, can be detected and quantified by any of a
number of means well known to those of skill in the art. These include, but are not limited to, analytic
biochemical methods such. as spectrophotometry, radiography, electrophoresis, capillary
electrophoresis, high performance liquid chromatography (HPLC),.thin layer chromatography (TLC),
hyperdiffusion chromatography, and the like, and various immunological methods, such as, but not
limited to, such as fluid or gel precipitation reactions, immunodiffusion ,single or double),
immunoelectrophoresis, radioimmunoassays (RLks), enzyme-linked immunosorbent assays (ELISAS),

immunofl RSRsseesiic dadise dndhiansiid svepatic berpTobAedydegiemhamgsuwida bisiding aslid support

as a CoOMpEAIEkEEHRLaBsY JOEIEIH e Ghio T Rfisany Ofid RIRIN o A S mp e 1RNGRfcikill i the art wil
appreciate that it is often desiraple tq reduce (22 non-specific binding to the solid support. Means of

reducing SURPRBRERRL FRPBIRTRT ot PHER Ao REP G LR BFIERMS ISTHR 2 DOMRs I, M ey olves
coating thessaliciibupio(BSH), apreiking eeousdeBnpasition. In particular, protein compositions, such
as bovine and human serum albumin (BSA), and gelatin, are widely used. The invention will be
described in greater detail by way of specific examples. The following examples are offered for
illustrative purpogbs iavahtes willrisedesmilivdrito ghmvten dietaid fiyeviag tfvepetiolicimamplearifier. Example
L dentiicqlin.al Polops HOcino Malerale A PONMELOL B SRNG AIFSAF'S feslpd gy using 2
prion binding on-beads “test by a NBT/BCIP chromagen (%ftro ue

tetrazoliurdpPBus By B veREng 8L 3 BRMephosphate p-toluidine salt), as described below, using normal
hamster brain homogenate. The binding results are provided in Table 1 wherein "-" means no binding
and "4-" means positive binding. The more "+" in a particle rating, the stronger the binding observed.
Twelve particles that had. at least "++" were hreatted further. Table 2 summarizes the twelve

particles in their ability to bind to nasnBR-RRFMTEPRSHICBIMRIONRESEIEE indicates an increased amount
of prion binding ‘

'Eighty polymer or inorganic particles were tested by using a pﬁon binding on-beads
test by a NBT/BCIP chromagen (nifroblue tetrazolium/5-bromo-4-chloro-3-indolyl-
phosphate-p-toluidine salt), as described below, using normal haﬁ:ster brain homogenate. The
binding results are provided in Table 1 wherein “~” means no binding and “+” means
positive binding. The more “+” in a particle rating, the stronger the binding observed. Twelve
particles that had at least “++” were evalnated further. Table 2 summarizes the twelve
particles in their ability to bind to normal hamster prion. A higher score indicates an

creased amount of prion binding.

Table 1.
Screening Polymeric Material or Inorganic Particles for Prion Protein Binding
Reference No. Name Manufacturer Binding Results
1 Toyopear]™ Ammo-650M Tosoh Bioscience -
(Montgomeryville, PA)
¥ Acetylated Amino-650M | Acsiylation donc by Norih ~
Carolina State University
(NCSU) using Toyopearl™
Amino 650M
2 TSK-GEL™ Ammno 750C Tosoh Bioscience ++
3 Toyopearl™ Epoxy 700EC Tosoh Bioscience +
4 Toyopear]™ AF-Carboxy- Tosoh Bioscience -
650M
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Table 1. Screening Polymeric Material or Inorganic Particles for Prion Protein Binding Reference No.
Name Manufacturer Binding Results 1 ToyopearlTM Amino-650M Tosoh Bioscience +++
(Montgomeryville, PA) 1' Acetylated Amino-650M Acetylation done by North - Carolina State University
(NCSU) using Toyopearll*+ Amino 650M 2 TSK-GELTM Amino 750C Tosoh Bioscience +++ 3
ToyopearlTM Epoxy 700EC Tosoh Bioscience + 4 ToyopearlTM AF-Carboxy- Tosoh Bioscience _
650M 23 5 ToyopearlTM AF-Heparin- Tosoh Bioscience + 650M 6 AmberchromTM CG-71m Tosoh
Bioscience 7 AmberchromTM CG-300m Tosoh Bioscience - 8 ToyopearITM HW-40C Tosoh

Tosoh
650C

osoh

Bioscience _ 9 ToyopearlTM HW-50F Tosoh Bioscience 10 ToyopearlTM AF-Chelate-650M Tosoh
Bioscience _ 511 ToypfescidatDEARBERNRT 0Ssoh BiosStenkt&ivsditritoyopearlTM DEAF-650C
Bioscian_ce _ 13 Toy )gg TM Super Q-65(2M Tosah Biosc_ienc_e + 14 ToyopearFTM Super Q-
Tosoh|Bioscience + {15 ToyopearlTM QAE=550C Tosoh Bioscience 16 [ToyopearlTM CM-650M
Tosoh! Biosciénce _ L@M@MP‘TWSOC Tosoﬁ@i@sa@ﬁeﬁﬂwl? Toyopearl?l\/l SP-650M
TosofBiossierice—14 FoyoncarTht SR 500 Fosah BiRseienas A TSI GELTH Ether 5P~
Bioscience
8 Toyopearl™ HW-40C Tosoh Bioscience g -
9 Toyopear]™ HW-50F Tosoh Bioscience -
10 Toyopear]™ AF-Chelate-650M Tosoh Bioscience -
11 Toyopear]™ DEAE-650M Tosoh Bioscience -+
12 Toyopear!™ DEAE-650C Tosoh Bioscience -
13 Toyopear]™ Super Q-650M Tosoh Bioscience +
14 Toyopearl™ Super Q-650C Tosoh Bioscience +
15 Toyopear]™ QAE-550C Tosch Bioscience -
76 Toyopear™ CM-650M Tosoh Bioscience -
16° Toyopear]™ CM-650C Tosoh Bioscience -
17 Toyopearl™ 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 e
22 Toyopear]™ Phenyl-650C Tosoh Bioscience ++
23 Toyopear]™ Hexyl-650C Tosoh Bioscience -
24 TSK-GEL™ DEAE — 5PW Tosoh Bioscience e
25 TSK-GEL™ Q — 5SPW Tosoh Bioscience +
26 Toyopearl™ AF-Tresyl 650M Tosoh Bioscience e
27 Amberlite™ XAD-7 HP Supelco —
(Bellefonte, PA)
28 Amberlite™ XAD-1180 Supelco —
29 Diaton/sepabeads™ HP 2088 Supelco -
30 Diaion/sepabeads™ SP 207 Supelco +
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20 TSK-GELTM Phenyl-5PW Tosoh Bioscience +++ 21 ToyopearlTM Butyl-650C Tosoh Bioscience
++ 22 ToyopearlTM Phenyl-650C Tosoh Bioscience ++ 23 ToyopearlTM Hexyl-650C Tosoh
Bioscience _ 24 TSK-GELTM DEAF - 5PW Tosoh Bioscience -t++ 25 TSK-GELTM Q - 5PW Tosoh
Bioscience + 26 ToyopearlFM AF-Tresyl 650M Tosoh Bioscience ++ 27 AmberliteTM XAD-7 HP
Supelco - (Bellefonte, PA) 28 AmberliteTM X A3' -1180 Supelco 29 Diaion/sepabeadsTM HP 20SS
Supelco - 30 DiaionlsepabeadsTM SP 207 Supelco + 24 31 MCI Gel CEP 20P Supelco _ 32 Silica
gel grade 7754 Supelco - 33 DavisilTM Silica gel grade 634 Supelco - 34 DavisilTM Silica gel grade

643 Supelco_35 Blue rayon trisulfonated Supelco Not tested. It is blue (syn: Copper Phthalocyamine)
rayon fiber. 35 AmbenMEMIREHA 808 upelco - 37 DiaionTl\ﬁ@Rl"Z’O SupeI( 0 - 38 AmberliteTM
§£4TBHWSU _ :@nﬂgg }M .f%;%:éz%&pelee-—é é M HRA-9-36-Supeteo—+41-BiaipnTM
pelco - 42 Fractoge MD DMAE E. Merck ++++ 650(5) (Gihbstown, NJ) 43
FractogelTMEND PhebykiksiEM\dick gebgitd)r 434Fractogel T¥ufdio TMAE E. Merck +++++ 650(5)
34 Davisil™ Silica gel grade 643 Supelco -
35 Blue rayon frisulfonated Supelce Not tested. It is blue
{syn: Copper Phthalocyamine) rayon fiber.
36 Amberlits™ [RC-718 Supelco -
37 Diaion™ CR 20 Supelco -
38 Amberlite™ JRA-958 Supelco -
39 Dowex™ MSA-1 Supelco —
40 Amberlite™ IRA-910 Supelco +
41 Diaton™ PA 418 Supeico -
42 Fractogel™ EMD DMAE E. Merck -
650(S) (Gibbsi;own, NI)
43 Fractoge]™ EMD Phenyl 1 E. Merck -
650(S)
44 Fractogel™ EMD TMAE E. Merck B e
650(S)
73 Fractogel™ EMD Propyl E. Merck -
650(S) '
46 Practogel™ EMD Amino (M) T, Merck -
47 Fractogel™ EMD SO;° 650(S) E. Merck ++
48 Fractogel™ EMD CQO™ 650(S) E. Merck +
49 PMMA Bangs Laboratories -
Poly(methylmethacrylate) (Fishers, IN)
50 Aluminom oxide —100+325 Aldnich ++
(Milwankee, WT)
51 Polyethylene Aldrich -
52 Alumipum oxide —100+400 Aldrich +
53 Poly(styrene/maleic anhydride) | Sigma Chemical Co. -
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45 FractogelTM EMD Propyl E. Merck - 650(5) 46 FractogelTM EMD Amino (M) E. Merck 47
FractogelTM EMD SO3 - 650(5) E. Merck ++ 48 FractogelTM EMD COO- 650(5) 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. - 25 (St. Louis, MO) 54 Aminomethylpolystyrene
resin Aldrich - 55 Aluminum oxide, activated Aldrich - 56 Silica, fumed Aldrich -H 57 PVDF SOLVAY
1008/1001 Solvay (nonspecific) (Auburn Hills, MI) 58 PVDF SOLVAY 1015/1001 Solvay +++
(nonspecific) 59 Silica gel for column_35:-70 urn Acres éqgﬁffchyr RA) 60 Silica.gel 60-200 mesh
mulsy

Acres 61 PolyStyrene 0.93 um Bangs Not tested, e h IE 8 6):2 Lab|Silica, 0.20 um Bangs Not
tested emulsian 63 BaGambabioisdytédmdaangs Not teddedremulsion 64 1,2 DAP- Epoxy
700EQ Aldrich_65 1,3 DAP - Epoxy 700EC Aldrich 4 66 1,4 DAR'= Epoxy 7QO0EC Aldrich - 67 1 -1 ysine -
Epoxy|700ECAldrich +ABEUFEROXIEe SRUVARSEC Aldrich + Aldrich -
56 Silica, fimed Aldrich -+t
57 PVDF SOLVAY 1008/1001 Sclvay -t (ﬁonspaciﬁc)"
| (Auburn Hills, MT)
58 PVDF SOLVAY 1015/1001 Solvay +++ (nonspecific)
39 Silica gel for column, 35-70 um Acros -
(Pittsburgh, PA)
60 Silica gel 60-200 mesh Acros -
61 PolyStyrene, 0.93 nm Bangs Not tested, emmision
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 7T00EC Aldrich -
66 1,4 DAB* — Epoxy 700EC Aldrich -
67 L~Lysine — Epoxy 700EC Aldrich +
&R TETA® —Epoxy 7005C Aldch =
69 Prometic CG-1083 | Prometic BioSciences | ++++ (nonspecific)
o (Cambridge, UK) |
70 Prometic CG-1085 Prometic BioSciences + (nonspecific)
71 Prometic CG-1086 Prometic BioSciences + (nonspecific)
72 Prometic CG-1082 (puzple) 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 | -+ (nonspecific)
79 Prometic CG- 1108 (purple) Prometic BioSciences | ++++ (nonspecific)
76 Ethylenediamine, polymer- Aldrich -
bound
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69 Prometic CG-1083 Prometic BioSciences | H (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 ++ + (nonspecific) 79 Prometic CG- 1108 (purple) Prometic
BioSciences II F (nonspecmc) 76 Ethylenediamine, polymer- Aldrich bound 26 77 Pharmacia Source
NJ)-8Q Clear-Base Resin (HCI) Peptide International _ (Louisville,

KY) 1|DAP: diaminop Pha 213 S0t d%hinobutare 3 TETRIBSH Ry lenetdtramine AAmberchonTM is
a regiptered trademark of Rohm and Haas Company (F(pgmambam) Nonspecific: means the
negat Ve cantral ‘vnv':th At anhhnhl\l A4 hac fh £ ) l-‘ ala og tested with antih(‘)dv ’%F4
Table|2. Abllgty of P C R D ndnl\%%% B~ Prion (HaPrPc) Base Resin
Manufacturer HaPrP: olymer Compounds FractoeITBﬂ,cE{iAﬁHHV[A‘E) PMMA" E. Merck 5 650(5)
FractogetiMEMB-SO32-65H(S)PMMA-E-Merek2—Fractegel FM-EMD D 4

L DAP: diaminopropane.
* DAB: diaminobutane
3 TETA triethylenetetramine
4 Amberchom™ is a registered trademark of Rohm and Haas Company (Philadelphia, PA)Y
Nonspec1ﬁc means the negative control without antibody 3F4 has the same signal as the

ones tested with antibody 3F4.
Table 2.
Ability of Polymenc Binding Materials to Bind Normal Hamster Prion (HaPrPc)
Base Resin | Mamnufacturer | HaPrPc
Polymer Compounds
- Fractogel™ EMD TMAE - E. Merck 5
650(5) | PMMA | ‘
Fractogel™ EMD SO, 650(8) | PMMA E. Merck 2
Fractogel™ EMD DMAE PMMA |  E Merck | 4
650(S) ; N
PMMA Tosoh 3
Toyopear]™ Amino-650M Bioscience
TSE-GEL™ Amino 750C PMMA Tosoh 3
‘ Bioscience
TSK-GEL™ Phenyl-5PW PMMA Tosch 3
‘ Bioscience
PMMA Tosoh 3
TSK-GEL™ DEAE-5PW Biogcience -
Toyopearl™ Butyl-650C PMMA Tosoh 2
Bioscience
Toyopeari™ Phenyi-650C PMMA Tosoh 2
Bioscience
Aluminum oxide —100+325 ALO, Aldrich 2
Aldrich silica, fumed Si0, Aldrich 2
Toyopear™ 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 minuies at room temperature on an agitator.

27



650(5) j PMMA Tosoh 3 ToyopearFTM Amino-650M Bioscience TSK-GELTM Amino 750C PMMA
Tosoh 3 Bioscience TSK-GELTMPhenyl-5PW PMMA Tosoh 3 Bioscience PMMA Tosoh 3
TSK-GELTM DEAE-5PW Bioscience ToyopearlTM Butyl-650C PMMA Tosoh 2 Bioscience
ToyopearlTM Phenyl-650C PMMA Tosoh 2 Bioscience Aluminum oxide -100+325 A1203 Aldrich 2
Aldrich silica, fumed SiO2 Aldrich 2 ToyopearlTM AF-Tresyl 650M PMMA Tosoh 2 1 Bioscience
PMMA: Polymeric methacrylate. The prion binding on-beads test by NBT/BC]P was performed as
follows. When starting with normal PrP from a 10% hamster brain homogenate, the sample was
solubilized with 0.5% Sarkosyl (200 L of 10% to 4 ml brain) for 30 minutes at room temperature on an

agitator. THp smepkayas|ecniast 98 s dop By praES flee PRttt NesTRg Rt st was

removedands il sWRemAaN YasrRdedn adesiyadnrdibinab-sixwelomicrotiter
plates (Cat. No. 3075, Becton Dickinsagn, Franklin Lanes, NJ) and Milligore MultiScreen-DV plates
E‘fﬁ?ﬁ%‘ 5.

(Cat. NONRABRT Nisstan DimoR: &7 iHipqre MR HiEEREY Wi 62 well of 1%
(WIV) caspinfiamVPisiee (Rorkitidrl Caipbbdiday BeefbalrMenwaidigiamsi¢dagjitinzbeads were
o1 2 SusgtHSEH OFohiA1 O BnE RS ROt o LEFEIRIATH sl FEnG O AR e Brsetde, and
surplus wisttipwiag e drNbeadaassiellbrgin hamogeneBAPHillEdnl: $she8%Heanan serum
albumin The microtiter plates were emptied and 20-30 uL of a suspension of swollen beads was added
to each well. The suspension was allowed to settle, and surplus water was removed.
Normal hamster brain homogenate was diluted 1:10 in 5% human serum albumin
(Alpha Therapeutic Cofp. Los Angeles, CA) which had already been heat-treated at 60°C for
ten hours. The suspension was added to a volume of 150 pL per well and incubated at room
temperature for 1.5 hours with the beads. The unbound protein solution was removed, and
100 pL of 3F4 monoclonal antibody (Signst Laboratories, Inc., Dedham, MA), diluted 1:
4000 in 1% casein was added to the experimental wells. Control wells contained 100 L of
1% casein. Thelbeads were _incﬁbated with 3F4 overnight at 4°C with gentle agitatioﬁ. |
The beads were then washed twice with 10 mM PBS+10 pM CuCl, at pH 7.4. The
secondary antibody, anti-mouse IgG alkaline phosphaitasé conjugate (#A3688, Sigma, St
Louis, MO), which was diluted 1:1000 in 1% casein, was added at a volume of 100
pwell/well. The samples were incubated for one hour at room temperature with shaicing, All
of the beads were transferred to Millipore (Bedford, MA) MultiScreen-DV plates to perform
the washes. The samples were washed thres 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 fifieen 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 Minifoid I
dot-Biot System (Schieicher-Schuell Bioscience, Keene, NH) under vacuum. The wells were

insed with water and the results scanned info a computer.
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(Alpha Therapeutic Corp. Los Angeles, CA) which had already been heat-treated at 60C for ten hours.
The suspension was added to a volume of 150 L per well and incubated at room temperature for 1.5
hours with the beads. The unbound protein solution was removed, and 100 L of 3F4 monoclonal
antibody (Signet Laboratories, Inc., Dedham, MA), diluted 1. 4000 in 1% casein was added to the
experimental wells. Control wells contained 100 pL of 1 % casein. The beads were incubated with 3F4
overnight at 4C with gentle agitation. The beads were then washed twice with 10 mM PBS+10 M
CuC12 at pH 7.4. The secondary antibody, anti-mouse IgG alkaline phosphatase conjugate (#A3688,
Sigma, St. Louis, MO), which was diluted 1:1000 in 1% casein, was added at a volume of 100
Rwell/well. The samples were incubated for one BHUPRIEFbom temperature with shaking. All of the

beads were transferred to Millipggen(Bréinss oMAkbMultigereenttii4iplates to perform the washes. The
samples were wishe three times, with PBS+Cu2++Tween 20 (Q.05%) at [%H 4, 3X with PBS+Cu2+,

twice with 1M GO WS ndngisheerialy WRf \| St phFIRe e B T/BCIP
substratehwasgarixednitalcaiorhef) hskastaddi taacdbidaicashswelt Untihd diie chealabdeveiopment
(light purple). ical incubations were from five, o fifteen minutes. A filter paper.(#1.703932, BioRad,
Herculess’e)R)%g‘%%iéﬁt RS eélﬁgvﬁﬁsdc{e\e/tg?%g %ﬁtﬁa&%ﬁﬁe%ev%?éﬂr. %ﬁe""é §llﬁ§%ge?\£s%rﬂ(§whé% a Ed into the
blot wellsretSRES Thinietdnd dotiBidiSizstedntiis enieiticr SclnairBiasde ce piteand, fikdjionder
vacuum. The well re | g S | CORRMLET, 1}%-;ﬁﬂ’nplez
Identifica('flﬁf)nr%uoj{i‘L E(HJVI’%SE-}B%nt%}lﬁgggl\\/l\%{%gIﬁ%ﬁgﬁﬂégﬁﬁ)%ggéﬁgﬁﬁg#%%%eI’Ia|S V\/‘aﬁsL %%ér ormed using

hamster 8estriptionrigenaracthasaleryerdrscribsih§alew-different detection systems. In the first, the
amount of priorgbauehigaraatedalyas, deleaissRy.siningithedsentsedierdrehaionyith the

target material. The second method detected the amount of priors present in the unbound fraction
contained IR FRGTrORPERY WagsaRiagarided dissup srecifg Risdinm ¥l g dimigg

descriptiggpf each methodology.is described below. As shown in Table 3 below, the ToyopearlTM
Amino-650M, TSK-GELTM Amino 750C and TSK-GELTM Phenyl-5PW provided the most specific
binding of hamster brain

Table 3.
Results of Secondary Screening
Binding evaluated | Binding evaluated by
Polymer Particles by on-bead tests western blot with
with NBT/BCIP | ECL-plus

b Frt '
Toyopear!™ Amino-650M ‘ .
TSK-GEL™ Amino 750C i+ A+
TSKE-GEL™ Phenyl-5PW b oot
Toyopear!™ Butyl-650C ++ -+
Toyopear!™ Phenyl-650C ++ +

et 5+ (nonspecific)
TSK-GEL™ DEAE-5PW-
Toyopear]™ AF-Tresyl 650M ++ -
Fractogel™ EMD DMAE R 5+ (nonspecific)
650(8)
Fractogel™ EMD TMAE 650(S) btefe 5+ (nonspecific)
Fractogel™ EMD SQ;” 650(S) ++ -+
Aluminum oxide —100+325 o +
Aldrich silica, fumed +t 5+ (nonspecific)

For the on-bead detection method, 96-well microtiter plates (Cat. no. 3075, Falcon,
Becton Dickinson, Franklin Lanes, NI} and Millipore Multiscreen-DV plates (Cat. no.
MADV N65 10, Millipore, Bedford, MA) were blocked with 200 pL/well of 1% (w/v) casein
at 65°C for 1 hour. Aliguots 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 evaluated Binding evaluated by Polymer
Particles by on-bead tests western blot with withNBT/BCIP ECL-plus ToyopearP Amino-650M
TSK-GELTM Amino 750C +++ +4-4- TSK-GELTMPhen I-5PW -++ ++++ Toyo earlTM Bu 1-650C ++ +
Toyo earlTM Phenyl-650C ++ + +H- 5+ (nonspecific) TSK-GELTM DEAE-5PW To o earlTM.AF-Tres
AF-Tr++ FractogePTM EMD DMAE + H-! 5+ (nonspecific) 650(S) Fracto el1TM EMD TMAE 650(S)
++;++ 5+ (nonspecific) Fracto elTM EMD SO3 650(5 ++ +++ Aluminum oxide -100+325 ++ + Aldrich
silica, fumed ++ 5+ (nonspecific) For the on-bead detection method, 96-well microliter plates (Cat. no.
3075, Falcon, Becton Dickinson, Franklin Lanes, NJ) and Millipore Multiscreen-DV plates (Cat. no.
MADV NpB 14, 2l lipeled Bettfordhd/micwtiter plotkadeveitir206! phd/ 26HSf iofwhnspesaim ¢t 65C for 1
hour. Ali S e 0ol were.soaked.in 1 of 10 mM.P 29 pH 7.4 and washed
twice. T%S%cgé%%%g% J%geé}epﬁ%még earlfec? ﬁo%?f’epaﬂh% %H;%Josgétr%ioar?%fgéﬁg\e/\%ssgi 333 to each
well. Thesasivedia altbevechies settesddedtHs @xde syt solutiénsekmay ed. Fothd hesistsrwarsindded 150

pL of a 1; jan ofby rRain Q%S!@@%? in 5% ng% ) in. . The mixture

was incu%%gtleg(g %%%E%%@o%%&g{)eraﬁ?gg The Wel?é%vssleér% ralnggrz{r%@i%igﬁ%%0§£4 antibody
(1:4,000)¢masrtasein wasclid ded ot wed 400 Mcabitet apidbndy il Yeifh iofiiferatiein and gentle
agitation

was added to each well and incubated overnight under refrigeration and gentle agitation.
Beads were then washed twice with 10 mM PBS + 10 pM CuCl,, pH 7.4, followed by
addition of 100 pL/well of secondary antibody alkaline phosphatase conjugate (Cat no.
A3688, Sigma, St. Louis, MQO) and incubation for 1 hour at room temperature under gentle
agitation. _

All the wells were drained and the beads transferred to the Multi-Screen plates, where
they were washed three times with 10 mM PBS + 10 pM CuCl; + 0.05% Tween 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 MgCly at pH 9.5. | ' '

The washed beads were then reacted with 100 gL 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. A |

For the unbound fraction detection, 100 pL 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 Uitraﬁ‘ee—MC 0.45 pm filter uﬁts
TUFC30HVNB, Millipore, Bedford, MA) and rinsed again with PBS. Ten percent hamster
srain homogenate (FIBH) 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
wgitation followed by a two-minuie centrifugation at 10,000 rpm to recover the wnbound
raction. Aliguots of 26-uL of flow-through were placed in 0.7 mL microcentrifuge tubes and -
tored at -20°C for Westem blot analysis.

The samples were thawed before Western blot, and 10 pL of sample buffer (NuPAGE
DS Sample buffer, NPO0O7, Invitrogen, Carlsbad, CA) and 4 pL of reducing agent
NuPAGE Sample Reducing Agent, NP0004, Invitrogen) (DTT, 1M in H;O) were added.
'he solution was incubated at 90-100°C for ten minutes. The samples were applied to a 15-
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Beads were then washed twice with 10 mM PBS + 10 pM CuC12, pH 7.4, followed by addition of 100
VLIlwell of secondary antibody alkaline phosphatase conjugate (Cat no. ‘A3688, Sigma, St. Louis, MO)
and incubation for 1 hour at room temperature under gentle agitation. All the wells were drained and
the beads transferred to the Multi-Screen plates, where they were washed three times with 10 mM
PBS + 10 pM CuC12 + 0.05% Tween 20 at pH 7.4, followed by 10 mM PBS + 10 pM CuC12, twice
with 1M NacCl, twice with 50 mM Tris-HCI +5mMMgC12atpH9.5. 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 | Dot-Blot System and had the resulting color

- evaluate dvdHoN el (R ét130f RistiBrisdétt QiBA3 A3 Urplitaizerlk b eadhsemiptef praaliciisyiwetted with 10

mM PBS.pH..7.4.at 4C overnight were.pla into.microfuge tubes. r washing .with PBS at least
fourtimegﬁ,}) Ehﬁlgdnfé%gg ﬁ%%&g\%s%égﬁ%%ﬁ%a regf f# r%%?ﬁ@reﬁg%‘;’ E&%%Mﬁc lllipore,
Bedford, Whighamshties ¢iialditukiMiRB Solbexd SeredntihbOBICSs, stwrbempganatel(HBERsmas treated

with 0.5% Sarkos iluted 1:10 apd 1:20 in PBS, . 20( [ f it was added.fo each bead
sample a%lgt%n%%&; e orrreilg r?nnﬁsﬂ'?ééjﬁ Ader aﬁgﬁé’ﬁ%ﬁ’f&%@fg@ bg)l/EJ g%@vé‘?rﬁfﬁlﬁ%ycgﬁ ation at

10,000 rpn?®6d-edoyet thgitmbusmboisamrtih. pelioxidtso (ZBR) obiingathrougivaudagypdatiddn 0.7 mL
microcen&;}g@@ﬂﬁ%ﬁgggb&@g %Ogégggy%wf%%gmﬁ%@is. The samples were thawed before
1 AGE ,

Western blot, an L of sample buffer (Nu ,DS Sample buffer, NPOOO7, Invitrogen, Carlshad,
CA) and 4 L of feanpietgraferisNGP ABErsdmibrebiuting mataipdnprodroond signatisgbe)fOFT, 1M in

H20) wetgeragidesha b %@&uy@nswasﬂﬁs&m@ﬂ%aﬁ%ﬂ&g 4R dehainstes Tha-samples were applied
to a 15- 30 well NWPAGE 4-12% Bis-Tris Gel (NP0323, Invitrogen). To each well of a gel, 17 pL was

applied fETAHFHRSRYFBIBESH RS- and 14 laL for a protein stain gel. The volume of molecular weight
marker (MultiMark Multi-Colored Standard, LC5725, Invitrogen) was 5 L. Western ‘blots used PVDF
membranes, 1% casein as blocker, 1:10,000 of 3F4 as primary antibody, 1:3000 of goat anti-mouse
horseradish peroxidase (BRP) conjugate as secondary antibody and ECL plus as. substrate. Films
were exposed for six minutes. Example 3

Determination of Prion-binding Specificity

Generally, wetted beads composed of different binding materials were quantitatively
placed mto individual disposable columns. The colummns contained.frits small enough to
retain the beads but large enough to ﬁcrmit flow-through of the challenge solutions. The
challenge solutions were prion-containing brain homogenates in Sarkosyl (Sigma) spiked into
red bilood cell concentrate comixtures. More specifically, the challenge solutions contained
TSE-infectious human brain homogenates, infectious hamster brain homogenates,
noninfections human brain homogenates, or noninfectious hamster brain homogenates. The
challenge solutions were allowed to pass throﬁgh the target binding material for a defined
period of time, while the flow-through was being coliected. Beads were then rinsed and
juantitatively transferred from their columns info collection vials from which known
Juantifies were removed for subsequent processing to determine specific prion binding and
aonspecific protein binding. The flow-through solution and the remainder of the reacted
seads were also stored for potential future analysis. |

Using the methods that are described in more detail below, the binding activity of
sdeven binding materials for prion proteins was determined as described in Table 4. The
rinding materials are ranked (with a ranking of 1 being the binding material exhibiting the
argest amount of binding to prion proteins} for the ability o bind either normal or infectious
wman or hamster prion protein. For example, the Fractogel™ EMD TMAE 650(S) binding
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Samples with high PrP binding to the binding materials produce no signal in the flow- through and are
scored "5+". Those having no binding are scored "-". The other samples are graded between these
values. Example 3 Determination of Prion-binding Specificity Generally, wetted beads composed of
different binding materials were quantitatively placed into individual disposable columns. The columns
contained.frits small enough to retain the beads but large enough to permit flow-through of the
challenge solutions. The challenge solutions were prion-containing brain homogenates in Sarkosyl
(Sigma) spiked into red blood cell concentrate comixtures. More specifically, the challenge solutions
contained TSE-infectious human brain homogenates, infectious hamster brain homogenates,

noninfectinetstainfzavivgmin hstheyshtdsckbenmmfd sl hetinoab ebeain K3dFErii S
challengebg%gt'#é%%% gh%viv%%ggtgf%?ﬁ Thraughtheriaraatnindingspaleriabienasielipg dgeriod of

time, while t - eing collected. Beads were then rinsed and quantitatively

transferrebieisaraasi U FHRhShiotss (S hinfinmmateit WemKAswhagnARahes safhBbed for
subsequegl,RoRassiBg I SIBIRIMNESRES Tif RUPGRINGIRS BRGNP RERBEHIGHY CieiRRiRdingal The

flow-through solution and the remainder of the reacted 9eads were also store%;or potential future

analysis. PFGRPIREMCTTEER TATURESIWER BT Hoeaibe RNt Bl R RfPE tleven
binding mairial etk RepRitns s Reiedrpioad SileserhplidrediabieddsieWsting bhaterials are

ranked (with a ranking of 1 being the hinding material, exhibiting the.. argest amount of binding to prion
proteins) %r%’?ﬁiﬁ%@%ﬁ&cﬁﬁ r HoHPA 8 &ﬁ%ﬁoﬁrﬁ%bé?%ﬁ%ngéﬁé%%oﬁ%ﬁm% h. For

exgm r|1olef, @@Wﬁ%&dﬂ%ﬁﬁ?@gbﬂmaﬁ%mmiaﬁwﬁ Qmesmtbﬂya%kﬁone

and the functiopal .group -CH2-:CH2:(CH3)3). houng the largest iti ot hamster gnd human
infectious%%{]pro‘g?ﬁé%igﬁpsé?g}l %%éoira%?oge MD% 03%@ 57 binding material ?havinga

methacrykieetirmbiobesivebands the fian Gadivatagrauip gD Boyshiorptisveptatgiasthat zastibies drwsth hamster
and humag RerakRGR RIS vl SSR Ak ARe SYe R PRSIY etlby) ledsi g baungaleIn from

the prion binding material, separating the released proteins by electrophoresis, and using Western

blot to arRjEeiigm merrcEREgity Siphindineraraimiel(RrebiRuPigdraamsush e vngfhe

same score were established by comparing the saraple bands fo each other directly.
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specific monoclonal antibody. The binding of the antibody to prion proteins was detected by
chemiluminescence. Quantification was achieved by comparing the darkness of electrophoretic bands
on film (indicated antibody bound to prion protein that had been bound to the binding material) with
control bands of 2 ng, 10 ng and 50 ng of mouse IgG, and assigning a score value to the binding
materials. Rankings for binding materials having the same score were established by comparing the
sample bands to each other directly. 32 Table 4. Ranking of 11 polymer compounds based on their
ability to bind to normal hamster prion (HaPrPc), normal human prion (HuPrPc), infectious hamster
prion (HaPrPsc) and infectious human prion (H;qPrPsc) after secondary screening. Polymer

c H P[Psc uPrPsc fu tlonal rou Resin
Tm EMD
8]
ﬁ%:g‘o c %@gﬁkﬁg ?%E ¥327

Compounds and Ba facturer HaPr

FractogelT ‘ﬁ\i}k AT Mtk 22

S032- 65 a0 iCy
.._;'”

650(S) 1 , : HHR0-G50IVHA " AR .G°G.. '6-10-4
ch2-CHOR RN BEIEE o Tisk IR "7he RiA TR | Bapge | Fbre
-CH2-CHOH-CH2ZNH2 BioseienceFS LPM-Phemy-5PW-PMMA-TFoseh-7-5-5-2—-E6H5-Bioscience
TSK-GEERFBEREMIENMA Thsoh 2 68 ECMFEHIN-H(CRHSR Bidscience ToyapeafTM
Butyl-6= %p 8485 -(CH2 3-CH3 Bioscience
Fractggclm EMD S0;* 650(5) | PMMA E. Merck 1 i 10 o
-S05>
Fractogel™ EMD DMAXE PMMA B, Merck 3 3 2 7
650(S)
-CH,-CH,-N'H(CHs),
ToyopearI™ Amino-650M PMMA Tosoh 6 10 4 4
-CH:-CHOH-CHQNH;; " Bioscience
TSK-GEL™ Amino 750C PMMA |  Tosoh 5 9 3 3
-CH,-CHOH-CH,NH- Bioscience
TSK-GEL™ Phenyl-5PW PMMA Tosoh 7 5 5 2
-CeHs ~ Bioscience
TSK-GEL™ DEAE-5PW PMMA Tosoh 4 7 6 . 8
-CH,-CH;-N'H(C:Hs)z Bioscience
Toyopear™ Butyl-650C PMMA Tasoh - 8" 4 8 5
~{(CH»)3-CHj Bioscience
Toyopear]™ Phenyl-650C PMMA Tosoh 9 6 9 6
CgHs Bioscience :
Alumninum oxide —100-+325 AL, Aldrich 10 8 7 10
Toyopear!™ AF-Tresyl 650M PMIMA Tosoh 11 11 11 11
S05-CH,-CF ‘ Bioscience
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 shurry was transferred to a 50 mi
plastic conical tube. The excess liquid was drawn off and 25 ml of 20% methano] was added.
The sample was then genily 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 mi 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 thle beads were at
the bottom of the tube. The supernatant solution (including fines) was carefully drawn off and
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ToyopearlTM Phenyl-650C PMMA Tosoh 9 6 9 6 C6H5 Bioscience Aluminum oxide -100+325 A1203
Aldrich 10 8 7 10 11 11 11 Toyopearlly- AF-Tresyl 650M PMMA Tosoh 11 S02-CH2-CF3 Bioscience
Preparation of Dry Beads Dry beads were prepared in bull: 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 andiig3ierh T@@P@@@‘é tifke Wesweswsreoanemeeeiand dhta B) gracthatol wpprddedately 12-15
minutes egf4waty Inp@]z,foﬁglggdvmﬁ}? headswersalihedqtiem of the tube. The supernatant solution

(mcludlnggflnes) was caref drawn off and 33 discarded. The methanol rinse was repeated once
more an Hids added to make a 1:1 (v/v) bead slurry. The beads were stored at

4C. Preparatlonfefﬁmﬂcﬁéarai&ﬁst@hm%ﬁrmw}nm@m@ﬁﬁ%&%&@%@&%&%ﬁtraﬂﬁerfed

into a 15 mlﬁaastlc conical tube (220 pL of wet beads per column used), and 10 ml of the working

buffer (26FnRRESE SIRIGRHEHE 4820 N CTehRPadd PRraco BB dstRe 2P anh at Yermgrisnaken or

tumbled farB9 sRrendsCRhepasis e GatoNed tsertls) ky.araniafornaRmgimaelyddn.5 minutes
or until m E%Of the th fads were %e bott m of the tube. The supernatant solution (including
fines) waBRSva iy By PhmY oSk %rm‘?ﬁ%ﬁﬁ@?’vﬁﬂs@v\?&g FoBEa B8V H{Yo Fbre times,

and a suﬁﬁpmmmatallylemiﬂ\m&mgsbmﬁaﬁlwmtaddbdmde%ﬁi&ewhm batt@deﬁ&}’ﬁafﬂ\%e was
again ge shaken or tu bled for secan aIIowed t ettle and leg stand, o t room
it BN 535 oGO 21, SRERIR

temperature. SV vo ume ot Wor rwa keast st 8rk|ng
buffer, aw@thm@ﬁdf&mm%mdéWblmmﬁthn&L AR ik fitent volume of working buffar

was added to yield a 1:1 volume rafio. The sample was again gently shaken or tumbled for 30
seconds, allowed fo settle and let stand overnight at room temperature. The volume of

working buffer was kept at 1:1 by any necessary addition of working buffer, and the hydrated
beads were beld in buffer at 4°C until use. ‘

Preparation of Pre-Hydrated Beads

Amino Toyopear]™ and other beads were obtained as wet shurries in 20% ethanol,
and did not require additional hydration steps. However, equilibration to working buffer was
performed as follows. The mamufacturers estimate the commercial slurries to contain
approximately 72% resin by volume, and 300 pL of shurry per column was used. The beads
were transferred to a 15 ml plastic fube {e.g. Falcon) and 10 ml of the working buffer was
wdded. The sample was gently shaken or tumbled for 30 seconds. The beads were allowed to
settle by gravity for approximately 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
ambled for 30 seconds, allowed to setile and let stand ovemight at room temperature. The
olume of working buffer was kept at 1:1 by any necessary addition of working buffer and
1¢ hydrated resin was held in buffer at 4°C until use.
'reparation and Handling of Red Blood Cells

A bag of 110 m] 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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Preparation of Pre-Hydrated Beads Amino ToyopearlTM and other beads were obtained as wet
slurries in 20% ethanol, and did not require additional hydration steps. However, equilibration to
working buffer was performed as follows. The manufacturers estimate the commercial slurries to
contain approximately 72% resin by volume, and 300 pL of slurry per column was used. The beads
were transferred to a 15 ml plastic tube (e.g. Falcon) and 10 nil of the working buffer was added. The
sample was gently shaken or tumbled for 30 seconds. The beads were allowed to settle by gravity for
approximately 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 repesigd thleatiorelinres, alticletufidie mevdiimge oimabruiig(soltiorones wddbtbed yielisa 1:1
volume GaCTIR AP 105 2901 BEss oA AmaS A0 sesnds. llaed qsetle and o
i

stand ove t at room temperature. The plume of working buffer was Kept at 1:1 by any necessary
addition Bﬁ&%rﬂm@ Btifted BhdoVerHoBr JRTPEST (VB iRastifhEruel 1 hall desorediarlebn and

HandlingrpfeRepaB | anskSeeiison et niiv)dsokbv Baxips:RIR0 RvinatoRi i) nassadded to
approximately 250 ff bag of red blood cell concentrates (RBC containing ahout 250-300 ml RBC and

residual 4SRRI BidoHlacEns AP PraRdRd FHRIERTR TG FRsRh it AT Ad Bk Paut e dBd el
(RBC)/tora @atinieiewasedbaictfirbd Wb & deatidl € BDHE iisnic phasiitaier dgxy dgeja3adTRBCs were

mixed by.inversion. The mixtur s then passed through.a Pall | reduction_ fjlt all
Corporati EASPPARCARY A AL FHAEr RS AR B B ety LHTGms et G e n 2
new bagPiihisipnoes $bedpareat bdnthty smolliicR Blkpeptestiont ivas RBCha iy rmeTiueitey Refiltered
RBC wer, In.t %‘%B 1.AG 13475 che s 0 ' %?‘ aof: r mixture in
this prepﬁﬁ?ﬁﬂv@v%?égﬁ@ Z%sﬁé 18%%%%%[??/:vg@§§r to qsg,ﬂ{ﬁ%’ Smegrg:%]t_ en%%/gs%%féﬁg RBC
preparati@iaasdieiesidd Byriersadivmuymie cxpsipdsawhsis i ditgined iperedisiglyfefisiing
centrifuggling, RECREGRAkALIQRS that had greater than a 2% increase hemolysis over the hemolysis

value obtained immediately after preparation were not used. Preparation and Handling of Brain
HomogeRBBRBIARHEREIeERE SBReETh GRS 110 % wiv) was prepared by Dr. Robert Rohwer

Normal hamster brain homogenate (10% w/v) was prepared by Dr. Robert Rohwer
and colleagues at the University of Maryland according to their established methods.
Aliquots were prepared in 1.8 ml volumes and held frozen at -80°C or on liquid nitrogen until
use. Alternatively, they were thawed once for aliquoting. Sixty microliters of brain
homogenate was used per columm in each experiment.

Foilowing thawing of a brain homogenate sample, the sample was placed on wet ice.
Then 6.6 pL of 5% Sarkosy! reagent (0.5 g of Saxkosyl dissolved in 9.5 ml of CPD:Adsol
buffer (8.5% CPD, 30.6% Adsol and 60.9% PBS v:v:v)) was added to each 60 nl. aliquot of
thawed brain homogenate. The sample was vortexed and rocked geriﬂy on wet ice for 30
ninutes to allow for dematuration. The sample was then centrifnged at 14,000 mpm in'a
nicrocentrifuge for five minutes at 4°C. The supematant was transferred to a new tube, and
he pellet discarded. The supernatant was held on wet ice for a maximum of one hour. 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 Colummns

To each empty columm, 750 uL of 0.1% Tween™ 20 solution was added. One

allititer of 20% Ethanol (viv) was then added to each columm and allowed to flow under

ravity. A further 2 x 1 ml of degassed, deionized water was added to each colummn to wash
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and colleagues at the University of Maryland according to their established methods. Aliquots were
prepared in 1.8 ml volumes and held frozen at -80C or on liquid nitrogen until use. Alternatively, they
were thawed once for aliquoting. Sixty microliters of brain homogenate was used per column in each
experiment. Following thawing of a brain homogenate sample, the sample was placed on wet ice.
Then 6.6 L of 5% Sarkosyl reagent (0.5 g of Sarkosyl dissolved in 9.5 ml of CPD:Adsol buffer (8.5%
CPD, 30.6% Adsol and 60.9% PBS v:v:v)) was added to each 60 pL aliquot of hawed brain
homogenate. The sample was vortexed and rocked gently on wet ice for 30 ninutes to allow for
denaturation. The sample was then centrifuged at 14,000 rpm in a nicrocentrifuge for five minutes at

4C. The 8fipdbRatihannhSeraae Al TP YR\ PR bRE aFFepdiings (fararst diy dbe Thssdpdngamnt was
held on waLiGe ey A ip@in uth Qrone IRkl Se85 WiRgSHRAIRA Rl e L WadRiAIn Fapogenate

containing 0.5% Sarkosyl reagent. Created aliquots wére applied to the columns no later than one

hour afte?5@paratisabiflerpsnliveete dlathghameibidershithtivarsfaneieroriegdvatad Beads to
Columnsi] Qe PRI HR!Wiihed I0-RL1RE S WanT WEEHTIbAGSOluERR U&ﬁ%@ﬁﬂ%&u@ﬁg dilliliter of

20% Ethanol (v:v) was then added to each column and allowed to flow under ravity. A tfurther 2 x 1 mli
of degas¥&HPtf8ionized water was added to each column to wash 35 off the ethanol solution and

remove @reRiF4EBRIIRBAIapaERidiEHiNerbisigusiony)antitative pipettor, 400 L of a hydrated bead

suspension was fransferred to a column. The excess workjng buffe s allqwed to flow by gravity
through the transfétfed Wetée a%riu% EANBE AR %ﬁé&?ﬁi@ﬁﬁ%ﬁiﬁ%@ HPR WAENRAEF working

buffer before palsgdusinetherrbanplies. Pieparation eiriifhgea Misiooe (Ehaftenge Salutiens) Using a
syringe and an 18 gauge (or,lar %%ne dle, 540 pL RBC/cqolumn was plaged in a polypropylene
conical tdB&THe ?g%@%?a% c%?ﬁ%i @H?%R{S,Oﬁat pi%dPPen %u%gs%’ 8fdﬁ)9£ Egﬁtﬁgaér%ayer of
Adsol1T uheniogietopvakhetiaD dn abi A% tie ateldiFEinahoniagebateiveing dile digsctopoptdtie AdsolTM
layer, thereby requcing the direct contact hetween the RBC.preparatign.and highly concentrated
e 2 e R SRR R S
inversiorgrike padmsyb tiergend. (dedco-mixiure was mixed by inversion, kept on wet ice and used

within four hours of preparation. Prior to use in the column assay, the mixture was brought to

room temperature for ten minutes.
Addition of Challenge Solutions o the Columns

Once all columns were filled with hydrated beads, the challenge solutions were mixed
and very carefully laysred over the beads at a volume of 0.5 ml/coluinn. Solutions were
allowed to ﬂdw—through the columns by gravity. Total flow time was between approximately
five and twenty minutes. ‘ :

_ The first 0.5ml of challenge solution flow-through was collected in 2 2 m! cryovial.
An additional 0.5 ml of working buffer was added to each columa:; and the flow-through
sollected in the same cryovial. The bead columns were then rinsed five times with 1 ml of
working buffer during which thé beads were continually resuspended by pipetting to ensure a
horough and uniform wash. The beads were then recovered from the columms as described
elow. |
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 column assay, the mixture was brought to room
temperature for ten minutes. Addition of Challenge Solutions to the columns Once all columns were
filled with hydrated beads, the challenge solutions were mixed and very carefully layered over the
beads at a volume of 0.5 ml/column. Solutions were allowed to flow-through the columns by gravity.
Total flow time was between approximately five and twenty minutes. The first 0.Sml of challenge
solution flow-through was collected in a 2 ml cryovial. An additional 0.5 ml of working buffer was
added to each column, and the flow-through ;ollected in the same cryovial. The bead columns were
then rinsed five times with 1 ml of working buffer during which the beads were continually
resuspeniiect B imdttiny irvce isuteba. Bbeobehiamdunitonraiicrtd Thedbtady werdtthér rsoovered

f th ' | fa T h col :
0,75 mi o TR B A pen the bec

column was flushed using pipette to suspend the beads and
the suspetisearairas glifddyRasdioirednebdigraduated tube. he bead suspension was allowed to

settle within the tyhe apdas PHRBLIHM6BURSIAERLAS R8s Rifmasisemayagavithoidisturbing the

bead layer. This supernatant was then added ack to the same column and the above steps repeated

twice to tednEerbeags ersaimatenBadSTE FoRrrREcSlanPmidiREdoRIPTHe piiaEtveétk Wen allowed
to settle Qygravitniordienapindtand ansiihevelume ghiheshgaschinyes pithindhaOmduategddube was

recorded._Preparation of Bound Beads for Analysis First, the level of working buffer in each tube was

adjusted WISTRIrEY %) SHSRERERoH BT the BERALIRR T ATAIS S JR ST ARt BT 58 Hing a
pipette, S06hphenf B8 1SHBRARSIAN WRSTEMEeVed and TransiriaskiDmR AN BRencakimderinkinann
instruments, Westbury, NY) microfuge tube. The sug&gﬁnsion was allowed to settle for ten minutes,
and the BftiniB%f SR BEadEE A ditife PFB% OB P T HESTEAHLRBH At S A R FhaFEdn &0
centrifug%@bc@@@m@sﬁmrﬁ&m moeanglisithe bead aliquots were immediately prepared for
eIectroph&&%%gtgrr}gnvg?it%r%ekg%qger;%%% d%l%gggt‘%%n of Dry Beads versus Hydrated Beads

The dry weight was celculated based on volume of settled beads and swell ratio as

follows:

Dry weight of beads = Settled volume/Swell ratio

Swell Ratio = Hydrated bead Volume (uL) Dry weight (mg)

For ToyopearI™ 42.5 mg dry weight = 200 pL wet beads in 20% methanol

Swell ratio (in 20% methanol)= 200/42.5=4.71

Example 4
Westemm Blot Analysis .

The following Western blot procedures were designed to allow for the assessment of
recovered or depleted infectious and non-infectious prion protein.é from solutions of brain
womogenates spiked into red blood cell concentrates (RBC). These procedures were applied
o 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
solutions 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 fom 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

aonoclonal antibodies specific to prion proteins. These prion immunocomplexes were then
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The dry weight was calculated based on volume of settled beads and swell ratio as follows: Dry
weight of beads = Settled volume/Swell ratio Swell Ratio = Hydrated bead Volume (L)/ Dry weight (mg)
For ToyopearlTM 42.5 mg dry weight = 200 pL wet beads in 20% methanol Swell ratio (in 20%
methanol)= 200/42.5=4.71 Example 4 Western Blot Analysis The following Western blot procedures
were designed to allow for the assessment of recovered or depleted infectious and non-infectious
prion proteins from solutions of brain iomogenates spiked into red blood cell concentrates (RBC).
These procedures were applied o samples obtained from the column prion binding assay described
above in Example 3, noluding samples of beads expaqsed to the challenge sglutions and samples of

the challSAt5EEDILTGHS 1R f!&%@ﬁr&%ﬂh%&ﬁ?ﬁﬂéﬁ% WP ct@G P er iR satnples were
derived frpeniing-Gakdoant bbacihng aasaisaiibeads hawngy @wet binding materials reacted with

prion-cog@%solwions, gr fr%m low-through from hese reactions. Prepared samples were then
analyze HRRAPBT oS r’é%’élﬁ%%"gf 'rion protein. The immunodetection of prior protein was

carried out by ushzgfpilovdng mopsevesepocienblyaptifodies speoictelp dofoprioieits. ddiess prion
immunocgmplexes.were, the etected with an alkaline phosphatase-conjugated secondary
antibodyaasﬁ%eage(s:ﬁébrﬁl l%ntill%éﬁgéizn?reaction was visualized on an X-ray film. Gel Electrophoresis

Sample Preparé‘t:mnvﬁmddHthaétamvmm@rwwbeﬁmcﬁwmihmds fetiwingahe column
AR L R R R
by _mixin@ﬂjagjmmmﬁdirbr@mbgang@aﬂ(ﬂmthm@ime@DB!m revmal hamster
e ot S o sssl ok opane s Mor
Buffer. More specifically, 20 pL aliquot of brain homogenate was added to 40 pL, of 2X
sample buffer.
A control of Mouse IgG was also prepared as follows. A standard of 50 ng per lane
was prepared by mixing 20 ul of 2.5 mg/ml mouse IgG with 480 pl of PBS, which equals 100
pl/ml. Add 25 of this mixture to 475 of 2X Invitrogen sample buffer to yield a 5 ng/ml
solution. 10 pl of this per lane gave 50 ng/lane for the high concentration direct load gel
standard. Five microliters of a 100 pg/mL Mouse IgG solution was mixed with 495 pl 2X
Invitrogen reduced sample buffer. This resulted in 1 ng/pl. Mouse IgG; loading 10 pL. of this
per lane yielﬁed 10 ng/lane (the high concentration direct-load gel standard) (10 ng/lane). A
Mousé IgG low concentration direct-load gel standard (Z‘ﬁg/lane) wés also prepared bj;
lituting the medium concentration standard from the previous step by mixing 50 pL of the 1
12/ul. Mouse IgG in loading buffer with 200 pL Invitrogen 2X sample buffer (resuiting in
).2 ng/uL). Loading 10 pL of this per well yielded 2 ng/lane. Invitrogen SeeBlue Plus2 ‘Plre—
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 centdﬁiged briefly and stored overnight at -20°C. The heating procedﬁre was
epeated the following morning, prior to applying the samples to the SDS-PAGE gel.
mimunoreaction Procedure
Afier 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 fo 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 Mouse IgG was also prepared as follows. A standard of 50 ng per lane was prepared by
mixing 20 41 of 2.5 mg/ml mouse IgG with 480 pl of PBS, which equals 100 I/ml. Add 25 of this
mixture to 475 of 2X Invitrogen sample buffer to yield a 5 ng/ml solution. 10 | of this per lane gave 50
ng/lane for the high concentration direct load gel standard Five microliters of a 100 g/mL Mouse IgG
solution was mixed with 495 L 2X Invitrogen reduced sample buffer. This resulted in 1 ng/pL Mouse
IgG; loading 10 L of this per lane yielded 10 ng/lane (the high concentration direct-load gel standard)
(10 ng/lane). A douse IgG low concentration direct-load gel standard (2 ng/lane) was also prepared by
Muting the medium concentration standard, fro_the previous step by mixi 0] of the 1 ig/L Mouse
1gG in Ioé’%%ﬁeﬁ?ﬁ?h%ﬁeﬁ?ﬁi%ggﬁﬁ ;@rﬁ% *‘F@rzfrgié;@ﬁ?% ?ﬁeﬁlr}g(ﬁg/%ﬁi W@gi?fi’r#g 10 L of
this per wallinyieldach 2ang/fahel DiliteagBn SecBhk-RlsdhPie yairdadtiE@cular Weight Standards
were also prepayed as directed by. the manufacturer, All. sample r ed.in Invitr buffer for
ten minutes at .%ngé%urﬁﬁ?’éa% u@%‘?%a%%r}fl caeétéfé%@ ?g%gn%%%%tre ogernlgﬁtagt% . The
heating prdotidurie &GsdpshtitteenfBitesmintrmeryiAgiibrdy aikephyibnthevetem dloy @ikt
SDSPAGE gel, igiPieRcian Biasedus:aley a12% ain s MRACE SHSRAGR oghyas loaded
%’9]£1escne:@a' Eteg %5; pﬁr i i Fb

with the samples above, el was electrophoresed’for 45 minutes at constant 200 V, and-

an lectrobhstfesmstbe prording e dfaEe T bd SREMN Hhp ranerbrimsicianciprabatsdyasdghsferred

was then, piacedin,Ahisheasiuaseish and incubated for one hour on a rocking 38 platform at room
temperature 1h 25 nil of Western Breeze_blocking}ﬁagent (12.5 ml water, 5 nil Diluent A, and 7.5 ml

Diluent B). The BhscriEgesh rtidedy-so iden Rt Bprardnd st e mraebrias e th tBreesioRs dilution of

Signet 3 REMaRRRtReH L S0lWliol watmidiesh-WesianBrepam Privsanl Antibedy Rikgent (14 ml
water, 4 ml diluent A, 2 nil diluent B). The primary antibody was previously dilyted 1:1 in glycerol, and

therefore?ﬁ%’é‘%@ﬁ?@ dndfol AT D BT HETREATBIAAR HReske pat B in s BEmBEtion on a
rocking platiosen Fhankkn any ey B g, \Gasiisnaige Ve ddbentaembithelwasbodihree times

for ten mjputes each in 20 ml of Western Breezem Antihody Wash (1.25 nil Antibody Wash Solution
(16) in THFSTh et BT TSR, BEPEPb 0% PO ST RSN ER S rocke

platform. The secondary antibody solution was discarded and the membrane was washed in

Western Breeze Antibody Wash as described above. The membrane was then washed with 20
ml of 20 mM Tris-HCl, 1mM MgCl, at pH 9.8 for ten minutes at room temperature.
Chemiluminescent Development Procedure

The membrane was transferred to a dry tray and soaked with 5 ml Western Breeze
pre-mixed Chemiluminescent Substrate (CDP Star™ substrate, Applied Biosystems, Foster
City, CA) for five minnies with gentle agitation. The membrane was blotied lightly with a
paper towel and then placed in a sheet protector. The membrane was then transferred in the
sheet protector to a film cassette (without an intensifying screen) held at room temperature

for 30 minutes and exposed to autoradiography for five minutes at room temperature.

Bxample 5
Binding of Endogenous PrPc¢ from Human Plasma _
To show the ability of the prion-binding resins to 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
oncenfration of 0.05%. Binding of plasma to columns and detection of pﬁons 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 Western
Breeze Primary Antibody Diluent for 60 minutes at room temperature on a rocking platform. The
secondary antibody solution was discarded and the membrane was washed in Western Breeze
Antibody Wash as described above. The membrane was then washed with 20 nil of 20 mM Tris-HCI,
1mM MgC12 at pH 9.8 for ten minutes at room temperature. Chemiluminescent Development
Procedure The membrane was transferred to a. dry tray and soaked with 5 ml Western Breeze
pre-mixed Chemiluminescent Substrate (CDP StarT"l substrate, Applied Biosystems, Foster City, CA)
for five minutes with gentle agitation. The membrane was blotted lightly with a paper towel and then

placed in a she@hpretabtc trridnmehinding sl deemeuhBIRs dm imagidems gre Seiesed film
cassetteyvithawt anpaRNaipEaaeeRkNeId Al deeRIaR NTERILIEL IS IQANA BioERA e exposed to

autoradiography for five minutes at room temperature. Example 5 Binding of Endogenous PrPc from
Human Iﬂ%@?ﬁﬁ%ﬁﬁﬁ’ﬁ%‘iﬁgf fOSSF (Ao fishaRIRaHGT rsiaLt o%fé‘??PMPo%%eb]ﬁdaﬁ%enous,
inspiked withiBrizG histyamplasivg Ibe lalbying Sxpasimeniamwerelpritarmects\driduesth fesh,
pooled human,plasma was used fqr. Bipdin ogeno Pc by prion binding materials. Frozen,
pooled hE’ﬁ\ nséésﬁ%séuwazﬂh v?/gg Ry on n?é%@%%%%é#%@isﬁ %%?’?ﬁjfee&r],‘%nﬁgl%g#é]bs%ﬁ}\?as added to
a final oBcéetiatioheabfiBS . d3indieg bymtblthfrﬁmmhdmdtée;iﬁmm_msrwdss erformed as
described siseXiglS - HRISIEN, sREFIGANIan, T2 ThRA eI Rl Rallng ARG of agpgenous
af)}I in Figu

PrPc from human plasma are depicte fe 1. Panel Atepicts the results of deteétion by

Western $ltovief lgfioki ghrdasie I bemerldiemsser b 4pEBxclanst Saperagl tamenpiatahsi danss weight
marker; lane 2,z 0o lo6 1 21 -3esM %l omBed. ane Ame 16 ighiHanesdanosmaAwmnan

platelets; lanes 6-7 -resin a; lanes 8-9 - resin b; lanes 10-11 - Amino 650-M; lanes 12-13 - acetylated

Amino 625nmariS0.8 HEEReL Gribaws e Brukt oSt iP s WeTBIB PMAEIINBAEAERBR & of the
samples jReRAREb ARGy (RRacUIBoMBIaM WREke Flia a0 1aGd0¥G IRME BmdVip-136 med; lane

4 - Mo IgG high; lane 5 - normal hamster brain (nUB); lane § - normal human platelets; lanes 7-8 -
resin a; |AAEd88% drnedeiMp 1gHLEh Jie X éaﬁs gg'é‘“ié{-yffgé §£at§ets; fine

7 — normal human plasma + Sarkosyl, 1:10; lane 8 - resin a; lane 9 - resin a; lane 10 - resin b;

lane 11 - resin b; lane 12 - Amino 650-1; lane 13 - Amino 650-2). Panel D:shows the results

of detection of unbound fractions of the samples in Panel C by Western blot of prion protein

in the presence of Sarkosyl (lane 1 — molecular weight marker; lane 2 - Mo IgG low; lane 3 -

Mo 1gG med; lane 4 - Mo IgG high; lane 5 — normal hamster brain; lane 6 - human platelets;

lane 7 ~ normal human plasma + Sarkosyl; lane § - resin a, ; lane 9 - resin a; lane 10 - resin b;

lane 11 - resin b; lane 12 - Amino 650-1; lane 13 - Amino. 650-2).

In reference to Figure 1, panel A, lanes 10 and 11, and panel C, lanes 12 and 13, the
binding of PPc to Toyopear]™ Amino 650-M resin was detected, ; the binding was abolished
if the charge on the amino group was removed by acefylation (results shown in panel A, lanes
12 and 13).

The experimental resulis demonstrated the ability-of the resins to bind endogenous
2P¢ from human plasma, thereby providing evidence that the resins are useful for removal of

P from samples obtained from humans or animals.

Example 6
Requirement for Spacer for Binding of PrPsc from Blood Fractions
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Amino 650. ). Panel C shows the results of detection by Western blot of prion protein the in presence
of Sarkosyl (lane 1 - molecular weight marker; lane 2 - Mo IgG low; lane 3 - Mo IgG med, lane 4 - Mo
IgG high; lane 5 - normal hamster brain; lane 6 - human platelets; lane 7 - normal human plasma +
Sarkosyl, 1:10; lane 8 - resin a; lane 9 - resin a; lane 10 - resin b; lane 11 - resin b; lane 12 - Amino
650-1; lane 13 - Amino 650-2). Panel D: shows the results of detection of unbound fractions of the
samples in Panel C by Western blot of prion protein in the presence of Sarkosyl (lane 1 - molecular
weight marker; lane 2 - Mo IgG low; lane 3. - Mo IgG med; lane 4 - Mo IgG high; lane 5 - normal
hamster brain; lane 6 - human platelets; lane 7 - normal human plasma + Sarkosyl; lane 8 - resin a, ;

lane 9 - resin aARARPTE I ELEYES: Ly apeaniesEam O TS IR RS GuA8RR IS R S 7 50-2)... In
referenceig ks, PAN Rl 43096 H0EE L esnebRRNRNG 48RS L2a8H ckdufhsrdpingiag of Pric to

ToyopearIT" Amino 650-M resin was detected, ; the binding was abolished _if the charge on the amino

group wdg Tesbvedth %%Wfrmg%%sﬁgw P VISIgRHEM 3). . The experimental.
results demonstrated4ne bty RbiRee RS 19 Hbshandrranays:f Reiam)uprhala 308, thereby

providing evidence that the resins are useful for removal of _?rP_from samples optained from humans

or animal8VeseimpREcs ReekRfrcth e FRUBKE pEkRr SBPERIiAEFEr BFPEL FERTEISERIFAEIIAs %40 As
shown infigghi@d ™ AvaRE I3 MIMipELG5. dyhiesiBraol BeheRgRas MisFRcfamiHdussamplasma. At

least a portion of this resin containegMa spacer arm, or group, proprietary to TosohTM. The importance
of the SpEEER TORPHRSEBinBGTIFAS TSRS GRSt (A5 SRB PRSI ABTEIR T Horbent
Identification (Pls2| Hilicedsmns4d) omitenchriesenpashashrdoleWSBIP welk agachmRf an

experimental sample of _ToyqpearlTM Aming 65Q M, lacking a spacer; and a commercial ToyopearlVM
i 6407th SERF b SEUER P SBE) R B0 EaT G A S o tested

r
Two millititersiig valFaf 100 Gapiddbrain o g e (SBiH) werelhadaffdh ThoiGamkosyl. The

coumnsvete SplEpRER b SRl RS e el R 00 oY

of dilutedszBéi afi hfifhelrriin |0 At flaw tthedilgly solutions were collected, and aliquots of resin were
removed from each column and washed with 10 ml of working buffer.

Half of eabh sample was subj ected fo proteinase K digestion with each resin and the

challenge in buffer. The samples were fested Western Blots as described herein elsewhere.
The results as shown in Figure 2 (lane 1 - molecular weight markers; lane 2 - 0.1% Sarkosyl
treated SBH in buffer-PK; lane 3 - 0.1% Sarkosyl treated SBH in buffer + PX; lane 4 -
MWM; lane 5 - Amino 650M (commercial)}-PK (1); lane 6 - Amino 650M (commercial)-PX
(2); lane 7 - Amino 650M (commercial)+PK (1); lane 8 - Amino 650M (commercial}+PK. (2);
lane 9 - Amino 650M (experimental) +I"K (1); lane 10 - Amino 650M (expermmental)+PK
(2); lane 11 - Amino 650M (experimental)+PK. (1); lane 12 - Amino 650M
(experimental)+PK (2); lane 13 - Amino 650C-PK (1); lane 14 - Amino 650C-PK (2); lane 15
- Amine 650C+PK (1); lane 16 - Amino 650C+PK (2)).. The experimental results shown in
Figure 2 clearly indicate that the presence of a spacer arm is necessary for PrPsc binding by
he Amino 650-M resin.

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

vas investigated.
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speed of 0.5 ml/min. The flow through solutions were collected, and aliquots of resin were. removed
from each column and washed with 10 ml of working buffer. Half of each sample was subjected to
proteinase K digestion with each resin and the challenge in buffer. The samples were tested Western
Blots as described herein elsewhere. The results as shown in Figure 2 (lane | -molecular weight
markers; lane 2 - 0.1% Sarkosyl treated SBH in buffer-PE', lane 3 - 0.1% Sarkosyl treated SBH in
buffer + PK, lane 4 - MWM; lane 5 - Amino 650M (commercial)-PK (1); lane 6 - Amino 650M
(commercial)-PK (2); lane 7 - Amino 650M (commercial)+PK (1); lane 8 - Amino 650M
(commercial)+PK (2); lane 9 - Amino 650M (experimental) +PK (1); lane 10 - Amino 650M
~ (experimental)+Rar @io-RBed™ tolummin e 68 oRtiek pafimanepseER: (A mian 6 I2M Amino B50M
(cxperimenP ISRt (e 5o SRACaTI (AN  ABINIRSOREIGriate s - Amino
650C+PK (1); ?a e 16 - Amino 650C+PK (2)). The experimental results shown in Figure 2 clearly
indicate tRsnfrefyssidhewdanedptsr Braswppleedeadng 1o i palummdiegesy ORKino 650-M resin.

Example 7 Capig:phitPeimiisirasensenidighbanceatations) o Wumpas sewen Albumin (HSA)

To demonstrate the ability of resins to remove PrP from a therapeutic product :omprising various

proteins, bindinG ®FBfPL frdrk MARE-Fe et SPisHmabl SGTHRaBffn vas investigated. 41 Four

Bio-Rad' colummsigse Wechkes MAHT ogonassi it Ami atbO0vhM iR, serif (Abhes Brightied the resin
bed Wasé m arbjd the vqlur%e as 0.5 ml. The columns were rinsed abundantly with working buffer.
The sam le£ %%%Wg Bititins were as follows: Column | - 1% nHaBH (normal hamster brain

homogenate) in(rahukin@bu s HERH) mmdricar] Bedi&isk, 12 plaratl G AR Grpegpin working buffer; Column

DI - 1% HaBH, 25 % HSA-(Jigma) and 20.m AC- ros Oraanics lgi in working buffer,
Column 1 - 158 Mo R b s oo 247 A BN G
dissolvedainl 25861 N3Gy dokiAf) doirées itk EMfakitiaBahsihemmitapiavav@edorcd BypitiessiThe 10%

nHaBH sypemaanl Was ePAethAsRIEMaySherdaaciipg b s likiiethd hsigge materials of choice
(step 2) to obtain 1 % nHaBH.

The bottom of each column was connected with a 4-channel peristaltic pump. Five
milliiters (5 mi) of 1% nHaBH prepared in the previous step was run over columns I-I'V at a
flow rate of 0.5 mi/min. The columns were washed with 10 ml working buffer/column, at a
flow rate of 0.5 mi/min. The resins were recovered, the samples prepared as previously
described and run on 12% Bis-Tris SDS-PAGE gels.

Westemn blots ﬁsing- 3F4 primary antibody were used to detect PrPc that had been
captured by the resins. The photograph of the blot is shown in Figure 3 (lane 1 - Low Mouse
IgG control; lane 2 — Med. Mouse IgG control; lane 3 - nHaBH bontrol; lane 4 - 1% HaBH
colurnn; lane 5 - 1% HaBH, 25% HSA colummn; lane 6 - 1% HaBH, 25% HSA, 20 mM N-
AC-Trp colummn; lane 7 - 1% HaBH, ARC prep column). Bands of approximately equal
intensity were seen in each lane, indicating that Toyopearl™ 650-M amino resin captured
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
sind a prion protein from a sample comprising HSA, thereby providing evidence that the
-esing are nseful for binding prion proteins in variety of therapeutic products and ensuring the
iafety of therapeutic products in which blood proteins are used, for example, as stabilizers or

herapeutic agents, and which can be contaminated with PrP.

42



The bottom of each column was connected with a 4-channel peristaltic pump. Five milliliters (5' ml) of
1% nHaBH prepared in the previous step was run over columns I-IV at a flow rate of 0.5 ml/min. The
columns were washed with 10 ml working buffer/column,. at a flow rate of 0.5 ml/min. The resins were
recovered, the samples prepared as previously described and run on 12% Bis-Tris SDS-PAGE gels.
Western blots using 3F4 primary antibody were used to detect PrPc that had been captured by the
resins. The photograph of the blot is shown in, Figure 3 (lane | - Low Mouse IgG control; lane 2 - Med.
Mouse IgG control; lane 3 - nHaBH control; lane.4 - 1% HaBH column; lane 5 - 1% HaBH, 25% HSA
column; lane 6 - 1% HaBH, 25% HSA, 20 mM N- AC-Trp column; lane 7 - 1% HaBH, ARC prep
column). Bands of approximately equal intenst FBseen in each lane; indicating that ToyopearlTM
650-M amino resin captupsiddfRgRs s Iﬂﬁﬁn‘ﬁiﬁfﬂamiﬁﬂmmﬁg@aﬁia ultheipresence of 25% human

serum albumin gptaiped. from_ a variet urce exp imental results as shown in igure 3
demonstrated tﬁg‘%bgﬁrﬂ%ﬁgtﬁéc %5 rﬁ) Sg K ﬁp n pfgté)ln %om a sampclﬁje comprtl%s‘lxnvgﬂh , thereby
providingeguigienas tratribed 1508 ammmémmmwummmmukmeiymma@%m
products and en the s rod cts i WhICh blo rotei re.u for
example; %{E%Pagﬁ%?s ggéy g E%g% ?aﬁ ll% c;i% IQJ %%1% P%S‘,éppﬁe% Example 8
Binding d&PkBsd.to amino resin in human serum albumin The b|nd|ng of infectious PrPsc spiked into

albumin was dexﬁlor}s ted |ré1txhc gg%péigl%ﬁ%%/ O ]t% g‘;‘;(SI columns, 0.5 ml each, were
0

packed with Toyopea |no resm SBH (scraple brain homogenate) was

treated with 0.5% Sar@@b@e%ﬂb\ﬁiﬁ@ s drdften gilime Farkrsphisated sumrmaREBkI WL,

Challenge with SBHlier ke Serkomiianied spRpiant Wil wonkhgyusiter (1 100); 0.22 ml
of SBH was added to 22 ml o workln%buffer Challenge with SBH in HSA (American Red Cross
SRESSpSABEIENRED

(ARC) formulatién): dilGRallcagrasih-& SRR 0- Topyaties ) K8 BH was
added to 22 mIQiHRIMANSIGIH-ROGERORE IBREHIWO:100); 0.22 ml of SBH was added to

22 ml of HSA (American Red Cross formulation).

3. Challenge with SBH in HSA (Sigma) with N-acetyl-DL-tryptophan and
Caprylate: dilute Sarkosyl-treated supernatant with 25% HSA (1:100) containing 20 mM N-
acetyl Trp and 20 mM caprylate; albumin was obtained from Sigma and contained no
additives; 0.22 ml of SBH was added to 22 m! of HSA solution. o

4. - Challenge with SBH in HSA (Sigma) with N-acetyl Trp: dilute Sarkosyl-

" treated supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 22 ml of

HSA with 20 mM N-acetyl Trp .

3. Challenge with SBH in HSA (Sigma) with caprylate: dilute Sarkosyl-treated

supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 22 ml of HSA with

20 mM caprylate .

6. Challenge with SBH in HSA (Sigma) alone: dilute Sarkosyl-treated

supernatant with 25% HSA. (1:100); 0.22 ml of SBH was added to 22 mi of HSA

(Sigma).

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

oaded at a flow rate 0.5 ml/min controlled with a peristaltic pump. The fow-through

olutions were collected, as was the Tesin from sach column. Proteinase K digestion was

onducted with each resin and challenge in buffer. The samples were subjected to Westermn
lots according to the method described herein. The blots are depicted in Figure 4 (panel A:
ae 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) with N-acetyl-DL-tryptophan and Caprylate: dilute
Sarkosyl-treated supernatant with 25% HSA (1:100) containing 20 mM N- acetyl Trp and 20 mM
caprylate; albumin was obtained from Sigma and contained no additives; 0.22 ml of SBH was added
to 22 ml of HSA solution. 4. Challenge with SBH in HSA (Sigma) with N-acetyl Trp: dilute Sarkosyl=
treated supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 22 ml of HSA with 20 mM
N-acetyl Trp. 5. Challenge with SBH in HSA (Sigma) with caprylate: dilute Sarkosyl-treated
supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 22 ml of HSA with 20 mM caprylate.

6. Challenge with SBH in HSA (Sigma) alone: dilute Sarkosyl-treated supernatant with 25% HSA
(1:100); 6.22-hikSrgrry vmniad §8dii 2aifnr ori¥s nestgmBH Ehbﬁff@sﬂg@éél%ﬁe% 1A duplicate

- with 10 ml ¢ Seheion 1 TReCOUATNG WRE-PRYES BhR ﬁavsmiq@b%ﬂwmm%nm&@d with@peristaltic

pump. The flow-through olutions were collected, as was the resin from each _column. Proteinase K
digestiontids (ARG &EaviAte DR (slangt-PEReFyE M Ui, Pradatomssiile!@mbittied to
Western s3ntsiaceordingrio thenmeiber Pesryibat heregpihe Biols iR ddpintartibaiigues (panel A:

- i . - 0, - i } - -

e i L B b SRS A R 0
lane 6 - %iﬁ; BLE R rERik(h), 4@&@_1}; {ﬁB&Binmﬁdemi@ne) 8-PISBH JaneH $&1§Aﬂﬂane 1
formulatioNPRRY, KRBTSR TBIEA (A PO F DA Bt 13 o IRBA (Sigma)
-PK(1); |dnkd SasBebied BN {Sherfien) PR pniafie SBH BEESH SEnebgithah ot m-FE)15 - SBH in
arkosy e S e et et oy S EAC ™ B i
HSA (Sighwelia 2et) i tpnp R (1) SBEh dsHS2p(Sigmab itk deeaywint REE Taperk 5BEH8 6 - SBH in
HSA (Siomel Vithuds Gl BuRIAleIant: TnSBH SBHSASINEME Vioe WiBipLRK AN © - SBH
A D e ey i Capryiate P MR IT 2 AR e Bl

Caprylate +PK(2); lane 12 - SBH in HSA (Sigma) with AcetylTmp & Caprylate-PK(1); lane

13 - SBH in HSA (Sigma) with AcetylTrp & Caprylate-PK(2); lane 14 - SBH in HSA

(Sigma) with AcetylTrp & Caprylate+PK(1); lane 15 - SBH in HSA (Sigma) with AcetylTrp

& Caprylate+PK(2)

The results shown in Figure 4 demonstrated that infectious PrPres was able o bind to
an amino resin when combined with human serum albumin, and that a variety of additives did

not interfere with binding.

Although methods and materials similar or equivalent to those described herein can be
ased in the practice or testing of the present invention, suitable methods and material are
fescribed above. All publications, patent applications, patents and other cited references
nentioned hersin are incorporated by reference in their entirety. In addition, the materials,
nethods, and examplés are illustrative onty 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(l); lane 11 - SBH in HSA (Sigma) with Caprylate
+PK(2); lane 12 - SBH in HSA (Sigma) with AcetylTrp & Caprylate-PK(1); lane 13 - SBH in HSA
(Sigma) with AcetylTrp & Caprylate-PK(2); lane 14 - SBH in HSA (Sigma) with AcetyITrp &
Caprylate+PK(l); lane 15 - SBH in HSA (Sigma) with AcetylTrp & Caprylate+PK(2) The results shown
in Figure 4 demonstrated that infectious PrPres was able to bind to anamino resin when combined
with human serum albumin, and that a variety of additives did not interfere with binding. Although
methods and materials similar or equivalent to those described herein can be used in the practice or
testing of the present invention, suitable methods and material are iescribed above. All publications,
patent applications, patents and other cited rétéreBdés mentioned herein are incorporated by

reference in thei irety. .| iti jal QW%E ' tatiye only and
not int-e%‘oltlad tégi)[i}e?lrrlmcl’ﬁr%égf. @%ﬁgﬁgggﬁgliﬁﬁﬁ%ﬁfﬁ% d%@?o%@s ] m%ﬁ%g%%iééﬁ grél%odi?/nents
relatingretdsiginvertionmy epipssnadifitiations teitome with GebtonsrislE binding oxmetid

:mbodiments ARCSIHE WG WEROLE AeRasH g oM e SeRPeARME SRIGH RFiRG I YaNHE i CLAIMS

1. A method of forming a complex between a prion protein and a prion protein binding ‘material in a
sampleREBieiBr BingIes WAk, tHEB8im She RHAN BRAER BAIRECh atEmstioniereshditions
allowingfrmatiar ?&ﬁﬂﬁo‘iﬁﬂ’g‘%@iﬁ hetyveendpR: BEICD IF@SHRANRE heprigRREAIEH Rindiagmaterial,
wherein the prion binding material comprises a functional group, wherein the functional group is a
hydrop#f&¥a hydrophobic, or an amphiphilic functional group. 2. The method of Claim 1, further
comprising separating the complex from the sample. 3. The method of Claims 1 or 2, further
comprising detecting the comEIIf(;(&4 The method of any one of the Claj%ns 1-3, X}\?herein the functional

group i€a prinfds ARy s@égﬁﬂﬁ??gﬁﬁ}’?@ §P BB RE AR SRR sgRlgternary amine

group, an amine group, a sulfite group, a sulfonyl group, a tresyl group, an, alkyl group, an aromatic
group, phen;ﬁ roup, a b ngrié) siloxane group,.or a fluarinated group. 5. The method of any
e of Glairms 15 SIS TR 2al S S SR BB LR e cOmpIEY.

4. The method of any one of the Claims 1-3, wherein the functional group is a primary

amine group, a secondary amine group, a terfiary amine group, a quaternary amine group, an
amine group, a sulfite group, a sulfony! group, a tresyl group, an.alkyl group, an aromatic
group, a phenyl group, a butyl group, 2 siloxane group, or a fluorinated group.

5. The method of any one of Claims 1-4, wherein the functional group is selected from
the group consisting of: '

a) - -OCH,-CHOH-CH,NH;;

b}  -CeHs;

) ~{CHa)s-CHs;

d) -CH,-CHp-N'H(CoHs)z;

e) -SO,-CH,-CF3;

1) -CH~CH,-N"H(CHz)y;

23] ~CH,-CHyp-N"(CHs)s;

h)  -S0)";

1) a diethylaminoethyl group;

i) a dimethylaminoethyl group; and

k) a trimethylaminoethyl group.
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the group consisting of: a) -OCH2-CHOH-CH2NH2; b) -C6Hs; c) -(CH2)3-CH3i d)
-CH2-CH2-N+H(C2H5)2; e) -S0O2-CH2-CF3; f) -CH2-CH2-NI(CH3)2; (CH3)3i g) -CH2-CH2-N+ h)
-5032 ; i) a diethylaminoethyl group; j) a dimethylaminoethyl group; and k) a trimethylaminoethyl
group. 45 6. The method of any one of Claims 1-5, wherein the binding material comprises aluminum
or silica. 7. The method of any one of Claims 1-6, wherein the binding material comprises a polymer
matrix. . 8. The method of any one of Claims 1-7, wherein the polymer matrix is a polymethacrylate, a
methacrylate, a FRACTOGELTM ENM, a TOYOFEARLTM, or a TSK- GELTM polymer matrix. 9. The
method of any one of Claims 1-8, wherein the sample is a biological sample, a food product, an
environfaental/Bemplkahod avfvater saenpfeClOnFhe-fnetfotof ey bnding Claimiall @mgdsedn the
sampleﬁ rise upto, approximately 50% of serum albumin by weight. 11. The method of any one

of Claims 1-10, wheréein the prion binding material comprises a spacer attached to the functional
group. 46
7. The method of any one of Claims 1-6, wherein the binding material comprises a
polymer matrix. .

8. The method of any one of Claims 1-7, wherein the polymer mainix is a
polymethacrylate, a methacrylate, a FRACTOGEL™ EMD, a TOYOPEARL™, or a TSK-

GEL™ polymer 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 1-3, 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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