WO 2006/044459 PCT/US2005/036676 1 5 PRION PROTEIN BINDING MATERIALS AND
METHODS OF USE CROSS-REFERENCE TO RELATED APPLICATIONS This application is a
Continuation-In-Part of the U.S. Patent Application No. 10 10/817,117, filed April 2, 2004, which claims
benefit of the PYBVAYIBAE“atent Application Serial No. 60/460,474, filed ARFN/ES209B356DNtents of
which are incorporated herein in their entireties. FIELD OF THE INVENTION 15 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 20 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 pathogens, but do not appear to contain nucleic acid. Instead, it is proposed that a

post 25 translational ERIGO! PROTEINCGRENTNRNG MwOIFBd AR SheND NETHODS GBRHfectious PrPc into
infectious PrPsc during which a-helices are transformed into (3-sheets. PrPc contains three a- helices
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protein, is considered necessary, and possibly sufficient, for the transmission and pathogenesis of

these transSHEHN At dn Sistveridide 2003 Gpaisisnd Whis harminrorRontebbamninsg
PCT/US20Qk36ki6risapecific examples of TSEs include scrapie, which affects sheep and goats;
bovine spongiform encephalopathy (BSE); transmissible mink encephalopathy, feline spongiform

FIELD OF THE INVENTION
15 This invention relates to the field of protein binding and more particularly relates io
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
20 Native or cellular prion protein “PrP¢” 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
pathogens, but do not appear to contain nucleic acid. Instead, it is proposed that a post-
25  translational conformational change is involved in the conversion of non-infectious PrPc into
infectious PrPsc during which a-helices are transformed into B-sheets. PrPc contains three -
helices and has little f-sheet structure; in contrast, PrPsc is rich in B-sheet. The conversion of
PrPc to PrPsc is believed to lead to the development of transmissible spongiform
encephalopathies (TSEs) during which PrPsc accumulates in the central nervous system and
30 is accompanied by neuropathologic changes and neurological dysfunction. 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.



encephalopathy and chronic wasting disease (CWD). In humans, TSE diseases may present
themselves as kuru, Creutzfeldt-Jakob disease (CJD), Gerstmann-Straussler-Scheinker 5 Syndrome
(GSYS), fatal insomnia and variant Creutzfeldt-Jakob disease (vCJD). vCJID recently emerged in
humans as aWeEPEI4HE BSE epidemic in Britain and is most probably @4T8eR95/8B& ¥onsumption of
food products derived from cattle infected with BSE or "mad cow disease”. An unknown number of
people in the UK ingested food potentially contaminated with nervous tissue from BSE-infected cattle
during the mid 1980s to early 10 1990s. Because the incubation period for the orally contracted

disease may be ore.'fih%;ga%pI ea srngh' uman ghe true, incidence of vCJD may not become apparent
for many years. 1%1830 alf;e, over %B{peop?eu}frg nown 6 have con %Sc g%e%aénrgi ggtgé,g Bﬁr?]earily in the
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detection SFEEE I nfst o fdaHEBIHRIkED s dfsarieckntdh, GeHmw-rrlisFEaasghently, the
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identify infected animals, Recently, improved immunological-based techniques have been” used to

identify PrESEARBATASHOmSIAG HIS S AR - eefied aeptilndy it iBidot F8Rs e ¢ Bk ducts of
bovin origi#RsloBddreseshusiorubnidngrgtul tfankplanlafiosntepies diiearathe baede: ahdraremission of

vCJD amo, 113 man The_risk of transmissibility of vCJD. in humans by blood transfusion is currently
unknown, g%at lé)aseﬁ%lrsf (?zﬁa fo}%éégfgg?iﬁitseﬁgﬁaﬁ%ag %&8@%6@?@?&1@%@%@%3&%& f(r)I(?}m sheep
experimerdaify ipifected) oregnicvins BOEvan diweepcaaliaeiil) theedietsrithroraiiieiratedi;to 30 be a

very likely passioilitaRRaResalraspbrRost eiphabrareoHatRaior O iNAR JohUmadransmission
of vCJD. Liﬂéike other t}:;man TSESs, PrPsc is presené in ti;feé Iymﬂhoreticular system of vCJD patients,

thereby indXaSiRPTh& ' FSBLAMRG'EY (heviRfelRsL RagusHE fhe K worldwide indicates a
15  possible global presence of BSE and hence the probability of vCID. Consistent with these

observations is the detection of BSE in most European countries, Japan, Canada, USA and
Isracl. Consequently, the ability to detect and remove infectiou§ 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

20  agent. Consequently, no antibodies specific for TSCs have been currently identified.
Moreover, the lack of a known nucleic acid sequence precludes the use of polymerase chain
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 brains from slaughtered animals.

25 In addition to ingestion of infected products of bovine origin, blood transfusion and
organ transplantation represent another mode of transmission of vCJD among humans. The
risk of transmissibility of vCJD in humans by blood transfusion is currently unknown, but,
based on data from experimental animal models including transmission from sheep
experimentally infected orally with BSE and sheep naturally infected with scrapie, appears to

30 be a very likely possibility and has already most probably accounted for one human to human
transmission of vCID. Unlike other human TSEs, PrPsc is present in the lymphoreticular

system of vCJD patients, thereby increasing the probability of the infectious agent being in
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WO 2006/044459 PCT/US2005/036676 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
vCJD. MoreoVEP #¥fs%#tifence of vCJID appears to be enhanced followind SHE&RRE A3 tation in
primates and mice 5 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 vCJD by blood
transfusion. Such measures may include early identification of infected donors and their deferral,

removal aflﬂdﬂ&‘%ﬂ&%@@aﬂﬂt?ﬁoﬂ%ﬁiﬁgﬁwm&%ﬁg feRfl AR zpl%aé@v%ﬁg%ﬁ%eiﬂt gd for

animal or human consumption or applications, human and bovine blood-derived 10 products, and

organ trandptats. oOf Hrsrmissien br sesfirdeninglids dhsarmkmmyre Skt arstnahe higda mbeBysical
methods obingeiNatiepeadoarsalesivadneihosalinaaivatanis RUIHeBMUMBRLOLMaEals have

been identified that bin rion protein. Comhinatorial peptide lipraries have been screened for
ligands that Bind t6 ?ﬁé’%@a%’é’ﬁﬁ'gemrtgﬁ35%%58%2%‘0%%% B ) PSR NER 11¥8Eind in all
knownmarsupgdiding ton Inotsirnts &pdlalmmisﬁkbgamb_s e rotiseffivenatcthass degarittein.
PCT/USOLAA50, LitheLmaaialzncinde, lgands, akioie et it AIRKIOiINkRIaf &6 g a0N90 Red

(Ingrosso, L., et al., Congo Réd Prolongs the Incubation Period in Scrapie-infected Hamsters. J.
Virology 69'808USH8-(1998) ynutsiygs ey deslydgosasiviiemifcatinavahiintecied donpmesl dirikss of
AnthracyclifgefginshRAIEXaaHOSMabR HONIRISease Sl ArditdPleH AN $0E5aR0IeNae 68l 19-1122

(1997)); amphatericin B, porphyrins and phthalocyanines (Prioja, S.A., et at, Porphyrin an
bthalocy AR PR Qo HER e ERURE S G PSS s B S H et TR bt a1,
Bioch&bnistpyoBiets7 188-71288 (k898 tpe plidesuhmtintdiSictinfttiPity to foraricdiypleskesni(see U.S.
Patent 5 199 HRlA0RESIELA! AL A0 3P Ralrrahal, &avgr&%@tgfeplﬂagoarg;@ﬁh@@v&%qf@{matlona'

Changes in Synthetic ( eet Breaker Peptides, Lancet, 355:192-197 (2000)); heparin and other
polysulphaFé%F‘b’Siyanions (Caughey, B., et al., Binding of the Protease-sensitive Form of Prion Protein

PrP to Sulphated Shgasasmnagieantand ongrnRed dalkalDeyp8iddkiadl4bhdh antibodies
(Cocesh Bdulmmroniamestal £en0esess, IRlsHalpes o 2 e 1097
Proteitbto (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 al., Congo Red
Prolongs the Incubation Period in Scrapie-infected Hamsters. J. Virology 69:506-508 (1995));
4-iodo, 4-deoxy doxorubicin (Tagliavini, F., er al., Effectiveness of Anthracycline Against
20 Experimental Prion Diseases in Syrian Hamsters. Science 276:1119-1122 (1997));
amphotericin B, porphyrins and phthalocyanines (Priola, S.A., ef al., Porphyrin and
Phthalocyanine Antiscrapie Compounds, Science 287:1503-1506 (2000)); metals (Stockel er
al., Biochemistry, 37, 7185-7193 (1998)); peptides that interact with PrP to form complexes
(see U.S. Patent 5,750,361 to Prusiner et al. and Soto, C. et ¢l., Reversion of Prion Protein
25  Conformational Changes in Synthetic B-sheet Breaker Peptides, Lancer, 355:192-197
(2000)); heparin and other polysulphated polyanions (Caughey, B., et al., Binding of the
Protease-sensitive Form of Prion Protein PrP to Sulphated Glycosaminoglycan and Congo
Red, J. Virology 68:2135-2141(1994)); antibodies (Kascsak, R.J., et al., Immunodiagnosis of
Prion Disease, Jmmunological Invest. 26:259-268 (1997)); and other proteins, eg.
30 plasminogen (Fischer, M.B. er al, Binding of Disease-associated Prion Protein to
Plasminogen., Nature 408:479-483 (2000)). lon exchange chromatography has been used to

purify blood components, such as hemoglobin, from prion contamination (U.S. Patent No.
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Plasminogen., Nature 408:479-483 (2000)). lon exchange chromatography has been used to purify
blood components, such as hemoglobin, from prion contamination (U.S. Patent No. 3 WO
2006/044459 PCT/US2005/036676 5,808,011 to Gawryl et al.). However, the chromatographic
material taught¥82#581A%t al. binds the hemoglobin, and the purified heRIgISBIFS 3t Msequently
collected by gradient elution. Currently, no material has been fully characterized or found to be able to
bind to prion from a wide variety of media. 5 To date, human TSE diseases are 100% fatal.
Unfortunately, even though a number of compounds including amphotericins, sulphated polyanions,

Congo Red glygsand @ribeagyeli %aﬂuuiat@&sthéxﬁr&ﬂ%é%ﬁ{é%qa@imﬁgﬁﬁgyr% e F%‘?HEC agents,

all have demonstrated only modest potential to impede prion propagation, an ave been shown

I d
to have anybé‘Fﬂﬁcber?lﬂ‘i‘é"BéfﬁB\v%f hrenusidem domraietifons arbrsaersly seliesied bommstiet 10 clinical
study. Thusglihrse EmaHy abUwEeRneed formaithampettieagetundne s8Ry HRg disassembly

of normally slgl'laub%rel%ro"[%@s into co?forg]ationally altered and insoluble forms are thought to be a
causative pPocélssoln §Varie §1/r SPoth&e diseases, many of which are neurological diseases. The
relationghip betweén dhie, dnsetrol Biedidisessa @bl thdatrdn ditidor frorelth e voor thagb sheimber

conformatiopelbeRISIRIPTARINIRP AR e IC st S amples Al sush Jasquuble,protglgs I

addition to prion include: 0O-amyloid peptide in amyloid plagues’of Alzheimer's disease and cerebral
amyloid angiBpExFline SHIRRSES RysshesTh 1LaORPD A8 IPEaNG nd6FRBEY e a86nta i earofibrillary

tangles in feertahdesmacsalydandentisand-Pickiadisease: sHpapRKe dismiaseineyaiseahic lateral
sclerosis; and.huntingtin.in Huntington's Disease.. Qften these highly. insolyble proteins form 20
SR SRR RO g

ot ot R A RSB AT SIERHEN sheet

0 have any e oval
aggregates composed or non-brancning fib
conforifatioglinetiodylobiws, thatecamuzadiyusepanatd G that damagisticggistisbetween two or more

different conformadippal.forms, o2 REQISINE P o ihman! RiRsE: ﬁ&eﬂ%eﬂl?odt{gnmﬂ%ﬁﬁ the

process of conversion and to find structures that will specifically interact with the disease 2

associated fFfedctdeeeHdts oY e fhPwElaialsglof BIRGURSPRRE HBIWEBHTSORSRIES! proteins
include: diff@issatial meldily WhizalyachylaondR 9eiBdikihe THe sanGeneiip shiaeliope csbahhamerea, i.e.,

transverse %gga&r%iéegﬁte (t-rra%g 1&16;%%%%%%; t%ntﬂéi\ég}{fto%zrzgg%gﬁ? altered protein is poorly
15 understood. Examples of such insoluble proteins in addition to prion include: B-amyloid
peptide in amyloid plaques of Alzheimer’s disease and cerebral amyloid angiopathy; o-
synuclein deposits in Lewy bodies of Parkinson’s disease, tau in neurofibrillary tangles in
frontal temporal dementia and Pick’s disease; superoxide dismutase in amyotrophic lateral
sclerosis; and huntingtin in Huntington’s Disease. Often these highly insoluble proteins form
20  aggregates composed of non-branching fibrils with the common characteristic of a B-pleated
sheet conformation.

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

25 associated form. Current methodolegies for separating or distinguishing between isoforms of
proteins include: differential mobility in polyacrylamide gels in the presence of a chaotrope
such as urea, i.e., transverse wrea gradient (TUG) gels; differential sensitivity to protease
treatment, e.g., proteinase K (PK) and the detection of the PK-resistant digest product of
PrPsc referred to as PrPres; differential temperature stability; relative solubility in non-ionic

30  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
4



treatment, e.g., proteinase K (PK) and the detection of the PK-resistant digest product of PrPsc
referred to as PrPres; differential temperature stability; relative solubility in non-ionic 30 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 4 specific for the conformationally
altered protein and especially forms associated with disease. Such reagents would be useful for
developing possible diagnaostic kits, separation and_purification of the different forms of protein, for

removal SPRTHEGHSE SR SPAtoiba slerd mraiapd nerasiatts fumpaicatiprotivite dissesies and
foodstuffsand ik inesampull SEIMMAR YidMaterialp hat kisdde PrapRieieing and methgds,for using

the prion Ii}r&ein binding materials (hereinafter "binding materials") are provided. In some
embodimlg %Cﬁjila?‘&iﬂﬁ%a irsmhionns pomrasimdridenprirefiplycireniategraphie dissas; that
bind with fseleehivitydRiangespeeiinityitalpiomanaliesHiy aHersmhadiments, e 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), irfettiows pron protein (PrPsc), and recombinant prion protein (PrPr). Prions from various
species, includin hun;r%rﬁé?nd hamsters, are bound by the binding materials. 15 Compositions

containing the biAaikg iRIaGH PEGP BRI EHE RS BRI A GRpR RO BIARPEISIAI S SreRided.

The bindingeaateibiscanuseiigngdetaeting s bindingdoidselating. ramoviagnliminating, gxacting
or separating ?ﬂ%rion protein in or, from a sample, such as a biological fluid or an environmental

sample. AT AR P S 8 FENS R AN TR RE BRSO iR BrEtBiRdroithsdamtipieror can

be selectivalyshoseinyteodsiost HlarmoVena,shegeniBsm:AEniqRFaigine Thebinding matssals can,
therefore, be U%Fd to Aﬂﬂiﬁs&?gu@é)etween infectious  and non-infectious prion protein in a Sample from
patients APHCHARI WAL IR aN T PsTele iy Ua AT SReS IS dWitH Qe ARgle t S E Bih Al matevials

embodimestcgmleronbiriprion pieteinsatesemovediitmaialagicaliflvidusing thePindicg
materials ribed herein and 25 the purified or decontaminated biological fluid is then administered,
or return égﬁf@aﬁl 1q4p prion protein (PrPsc), and recombinant prion protein (PrPr). Prions from
various species, including humans and hamsters, are bound by the binding materials.
15 Compositions containing the binding materials on a support such as a chromatography
column are also provided.

The binding materials are useful for detecting, binding to, isolating, removing,
elimmating, extracting or separat@ng a prion protein in or from a sample, such as a biological
fluid or an environmental sample. The binding materials are used to remove all forms of

20 prion protein from a sample or can be selectively chosen to detect or remove a single form of
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

25 the purified or decontaminated biological fluid is then administered, or returned, to an animal
or human. Hemodialysis techniques may be employed in this embodiment. The binding
materials are also useful for the detection of one or more prion proteins in a sample.

Also disclosed is a method for identifying additional binding materials, particularly
binding materials specific for the conformationally altered forms of proteins, some of which

30 are involved in the development of diseases.



or human. Hemodialysis techniques may be employed in this embodiment. The binding materials are
also useful for the detection of one or more prion proteins in a sample. Also disclosed is a method for
identifying additional binding materials, particularly binding materials specific for the conformationally
altered forms of proteins, some of which 30 are involved in the development of diseases. 5 In one
aspect, there is provided a method of detecting and separating an infectious prion protein from a
whole blood sample comprising contacting the sample with a polymeric prion protein binding material
under conditionj allowing binding of the prion protein and the polymeric prion protein binding material,

wherein the polym&Pc3SHETH-PRSTEIF BiRdigSmsend EotRisreas amaprrabimmni & stinetional group,

and whergishedunetinnal:oroup:isicrleaap & esmineBOLMERBSISHAY AP YAV IRARhaRnINe,
DVR, YVHEA or (D)ES(nal)PRQ-Eaca. Other features and advantages of the invention will be
apparentRFSHh RREFOIBIRHBS 8&%@3@&%?&?&%&8 Blerdnediatipoaisnis o paubibasasg

PCTIUS 4050366760 BREADERGRIRHEN Ol FGMWRER g his@iphatagiaph of a

Western blot showing the binding of endogenous PrP¢ from human plasma samples to prion binding

materials KRG S0 SPOFAE AIHABIS. B B P FYa IR Rt W iRAsSihs BIBCERBHIEG RdSbinding of
PrPsc fram asednionhainghemaegesitnoopianbingdingmasarials Brvdkanprepriatg controls. Figure 3 is
a photog@riﬁéo{%%ﬁﬁﬁ%n blot demonstrating the capture of PrPc by prion binding materials in
samples | naf&erum albumin and appropriate controls. Figure 4 is a photograph of a
Western blot deowbpstiatingsemo walvaiita 4 eginhtOieampesingl PBaminedungianalompusahprPres
spiked in&g h rr&ra serum albtgnin. DETAILED DESCRIPTION Materials that bind to prion proteins
and meth e&%ﬂ% HPB RO BTSTER Bl terials are described herein. The binding materials
are polymeric materials, such as 15 chromatographic resins or beads, or inorganic materials, such as
aluminum oxide, that bind with specificity and affinity to prion proteins. The polymeric materials contain
one or more of




the following functional groups: a negatively charged moiety; a positively charged moiety; an
uncharged moiety and a hydrophobic moiety. Preferably, the polymeric binding materials have a
functional group bound to a methacrylate or polymethacrylate matrix backbone. 20 The binding
materials form ¥WeaMpet4¥ith a prion protein in a sample and are useful iR¢AEERBESFacTetecting,
binding to, isolating, removing, eliminating, extracting or separating a prion protein in or from a
sample, such as a human or animal-derived tissue, organ, or biological fluid or an environmental
sample. Methods for diagnosing or monitoring prion disease in a human or animal, or tissue, organ, or
biological fluid thereof, are also provided. 25 For example, the binding materials described herein may
be useful in detecting or diagnosing pathologies such as CJD, vCJD, GSS, fatal insomnia, scrapie,

BSE and CWBIERP5HERE SN BF (B G WRsiSgical sample, such as whole blood, blood-derived
COMPOSItions or COBRENER!E fHelsarafhNa MASER m@mﬂ?@%&@%@@ﬁ%g&ﬂé\wp@cUfine,

tears, tonsillg, brain, ag{gendix anol others. The importance of detecting prion infection in an animal 30

e
or individual B PYS BIoH I RIaP 6 SrEar FanAERR AT Y- Aaes ofHalBinding materials are
particularly useful fogiheramehatoabort préteiedtdintaisanehebhiclog et Asid s ebrgrewhole

01000, blooEAMARAGRTR SR UL AIARMA SRS RrNANES, @16 i, 6 WO 2006/044459

PCTIUS2005/036676 ~like. Prion removal Is essential when the &%To&cm fluid is transmitted to another
animal or human, Bgers 4447 Bbeleg@rraisridnsisortlet dearansistiagchecfatiio ofifisPeduyairsuch as a

clotting factainding Riieing Malerals apiised RIRMQYe-LLIaRst Al the difererbiauns of prion

protein from the s ép?le or can bﬁoselecl[i]v%%/ chosen to remove or detect a single form 5 of prion
n

protein and can th&8f5te’bt dsBRPIBLingLARSSIHR SHAh AT e HEMOTHeMibug BT protein in
the sartiple. Defjmitiogsn Eindntefimstimil antipoiiPithel gskeddakhbuaimareuefibasin mean "one or
more" and 10 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 specific%ﬁ%@@@rﬁ;@%@%ﬁ?ﬁ@ﬁk hamster and human PrPc, PrPsc and PrPres. As used herein,

the terms "blood-dprivashQmAPBRIEN $riok (RSE S MROMEMHSTs3B¢ using the prion protein binding
materials are described herein. The binding materials are polymeric materials, such as
15 chromatographic resins or beads, or inorganic materials, such as aluminum oxide, that bind
with specificity and affinity to prion proteins. The polymeric materials contain one or more of
the following functional groups: a negatively charged moiety; a positively charged moiety; an
uncharged moiety and a hydrophobic moiety. Preferably, the polymeric binding materials

have a functional group bound to a methacrylate or polymethacrylate matrix backbone.
20 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 or from a sample, such as a human or animal-derived tissue, organ, or
biological fluid or an environmental sample. Methods for diagnosing or monitering prion
disease in a human or animal, or tissue, organ, or biological fluid thereof, are also provided.
25 For example, the binding materials described herein may be useful in detecting or diagnosing
pathologies such as CJD, 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, cells, serum, plasma, plasma derivatives, cerebrospinal fluid, urine, tears,
tonsils, brain, appendix and others. The importance of detecting prion infection in an animal
30 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 whole blood, blood components, serum, plasma, plasma derivatives, and the
6



15 "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,
immunoglobul WY PrEpEPatidhs including IgA, IgE, IgG and IgM, purified coaRfeFAERa0feete7s
concentrates, fibrinogen concentrate, plasma fractionation 20 intermediate, albumin preparation, or
various other substances which are derived from human or animal blood. The terms also include
purified blood derived proteins prepared by any of various methods common in the art including ion

exchange, affiniby gelBRIIPAIAN. ARORIXAK R RDICF AR RIGAraRIN: P k-AEr aptiglecipitation

with alcohol or polyethylene glycol. 25 The term "PrPc" refers to the native prion protein molecule,
which is natiaHp-afghveidBlya Xprd s fitgipth ah ép SdipbritHatiomafmaiao oduetmshsenighly

conserved anghisg Md:as 00 Madivdth Acgigease wiales THRIRIB ' RIRs6! rafemstordhessanfopmationally

altered form af the PrPc.molecule that is believed by those skilled in the art,to be assqgciated with
Cisanses SR REPE TSh SR ATHEED ST T Ve IS 5 IS A b orapie,

ESE, CWD céngtiotherdf@i spihchdithgrefve T8Esal caplivémgniletperineritdainmadsd Riésc has the

same ami”qnf%c\(}é%s?p‘%%ﬁf%%é}ﬁ%’1%‘5%2?6005/036676 acid sequence as normal, cellular PrPc, but
has converted some of the a-helix to ji-pléated 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 remajmfedwing partial digestion of PrPsc with proteinase 5 K (PK). The term "PrPr" refers to

the prion protein expressed py, recqmbjnant techno .. The term "PrP" refers to prion protein in
general. The term fﬁ%ﬁ%ef@rs %’a@élic%ﬁhé‘gé’%éﬁ%@%?ﬁréﬁg%oﬂﬁ% FNEEREGrBED or
.bindinf)cormpbrierthendyridedessitic Boaels savapgrapriastegular shape as well as beads 10 having
spherical, oval, rody R gaquiaLAREEATE DAIYIRANINA G PS008 Al MR IR Tt DS orm
resin” refers to a polymeric media. The term "polymeric” as use rein describes a compound or
molecule C&%é@a ppt native PrPsc or PrPres. The antibody has specificity for denatured forms of
hamster and human PrP¢, PrPsc and PrPres. '
As used herein, the terms “blood-derived compositions”, “blood components” and
15 “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, immunoglobulin preparations including IgA, IgE, IgG and
IgM, purified coagulation factor concentrates, fibrinogen concentrate, plasma fractionation
20  intermediate, albumin preparation, or various other substances which are derived from human
or animal blood. The terms also include purified blood derived proteins prepared by any of
various methods common in the art including ion exchange, affinity, gel permeation, and/or
hydrophobic chromatography or by differential precipitation with alcohol or polyethylene
glycol.
25 The term “PrPc” refers toi the native prion protein molecule, 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
30  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



several smaller, repeating chemical or structural units (monomers). 15 Samples The term "sample” is
used herein to denote any solution, suspension, extract, composition, preparation, product,
component, tissue, organ, cell, or other entity that is contacted with the prior binding materials
according to th&éhdddd4atcording to certain aspects and embodiments et thigspeesentinvention.
Samples according to certain aspects and 20 embodiments of the present invention include, but are
not limited to, biological samples, food products, environmental samples, or water samples. Biological
samples include, but are not limited to: blood derived samples; brain derived samples; bodily fluids,

such as, but nat limited to, blood, pl a, Seru erebrospinal fluid, yrine, ag\%a, milk, ductal fluid,
tears, or se?‘rci'{ean? %78&?0%% & ré%’tsc,eq s%%ﬁ ™ %o[ﬁlé’tg?éaﬁ XAt é‘i’gf‘?do&bﬁgfz? fRE&ERBEogenates
or 25 extractbeBimdgicabscinplesthrediwrdsesaiom humans or animals, including but not limited to

bovine, ovine, porciig e A HEE:6 SRMARBANRAR, RIRAARIYEY sappas g, but are

not limited to, platelet concentrates, plasma protein preparations, immunoglobulin p?epe}ratlons,

fibrinogen preparatmmeisht o3 ildad patreneiia follrovinsimapieshieatinmsof dabse withprefsineatons, von

Willebrand faateg preparations, protein C 30 preparations, or activated protein C preparation. The

samples accordingI]i%) (%erta‘i gs,pe ts and embodiments of the present invention also include, but are
£ g{ 1 Ic

not limited to, pharmaceutical” EolAsBs S IRR AR R RETIS0 SiEHEMP CERMEiR¢ 8B positions and
products, food or fdbd t@iBrR0 BG4 PETHISAQeE86676 products, or nutritional supplement
compositions. The gApples, o fonde P ShRAMAIESpARCS: B ALSOSHIRICAIG IR Jelly. milk
dairy products, collagen, or an infant formula. The samples, according to certain aspec%s ahd

preferred erRbSURHBAISORRIDRNE Bitstehs BrupduiRindschbivppesafyivasdas Pame s Welklesibrgdbut not

limited 10, htanaipGpRHBEAR|SATURI, DRI ERR AR BethRIsaRRIARIINEER b UL B8 fahlimited to,
therapeutic producﬁfe(%ontajning,,hup'uan serum albumin; human or animal serum albumin preparations;
n eIy Lesil  IeIers

or preparations contaifiing himan or SR LTI BStfnin as a stabilizer. Samples according to

certain preferred eﬁiquimémé}’ufetﬁré’ pfes@mhmdarﬁmibammmabmdhmmlt@ﬂmmpm df0 serum
albumin at cQRERNYAHANS WPIRAPRIGYITIRE MU BhiRMABProximately 1%

15 Samples
The term “sample” is used herein to denote any solution, suspension, extract,
composition, preparation, product, component, tissue, organ, cell, or other entity that is
contacted with the prion binding materials according to the methods according to certain
aspects and embodiments of the present invention. Samples according to certain aspects and
20 embodiments of the present invention include, but are not limited to, biological samples, food
products, environmental samples, or water saﬁ1ples. Biological samples include, but are not
limited 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; biclogical extracts, such as collagen extracts, gland extracts, or tissue homogenates or
25  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, plasma protein preparations,
immunoglobulin preparations, fibrinogen preparations, factor XIII preparations, thrombin
preparations, factor VIII preparations, von Willebrand factor preparations, protein C
30  preparations, or activated protein C preparation. The samples according to certain aspects
and embodiments of the present invention also include, but are not limited to, pharmaceutical

compositions, therapeutic compositions, a cosmetic compositions and products, food or food
8



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 with high concentrations of proteins, particularly
blood proteins,YéQéR0e844étim albumin. 15 The environmental samples inch§dguSetatsaqdt limited to
soil, sewage or water, such as water from a source such as a stream, river, aquifer, well, water
treatment facility or recreational water. The samples include, but are not limited to, liquid samples,
solid samples, or colloidal samples. A solid sample can be extracted with an aqueous solvent, an

organic solvent.or a 20 critical fluid, gnd the resulting supgrnatant can be contacted with the binding
aterils, BRGSO SOTE St SR PRI E BTN o, ARG B A B GRS

particularly thiobei¢hathanervedimikddse ddetag eits, thitkyalaemiprodocts, ecjagranemeainfierived from
bovine sourggs, Arain 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 25 and animal derived

products. MaterialstPPHePRMSRGTAiea A pal dsersie rath pirfartel sepwdiscoispbighdp tadelerived

from ths IOr!@cﬂld@iécﬁié?%nﬁfdhﬁlgemﬁ&lﬁ-@%gdiﬁ@@&llﬁﬁ%ﬂb@@%ﬁﬁiﬂﬁﬁd ) %lz_iﬁ&i;?%f %&Eﬂ%&lﬁﬂﬁn 30|
processes, including hut not limited to, chromatography, such as, byt not limited to, thin- Jayer, column
and batch cr%r%?ﬁ%{‘c)g%:%h?ﬁ%ﬁ& s%ﬁ%??%f R %rgﬁj‘ea§8p%’a{lﬁﬁfefleg’ctg?erﬁgﬂﬁ’r‘éﬁé?ﬁuﬁégnetic
separation; ienntinioge panationsgamd etitlomsl $eparation attnol e s@uikiCaRRG60pdepathtions; or

PCTIUS2005/036676.Risleiissl SRR PSRl S iAdAMAISAS,A00: £ RSN Acolypn such as

a chromatography column, an as‘amp IS Intro uce' o_an a owe_ to pas t roug ‘t g column
so that prionfbFstEPRs S smpndipenistettiie pratplginHentpR A sensa himer rintagimelumn. The

other cogn pcgaanisﬂdﬁmami&m&ﬂsr@yghamﬁmm[ymr@\awp%ﬁfﬁﬁﬂ%g%&iﬂa&i9 pg
understood that use of th %‘fgl’g%%% aterials d.esc%be herein is not ljmjted tqQ batch or column
' |

chromatograpRPPRIRHE RLOTHOH 33?@11% TREXIBREIS 2 '8 tHeRE@BEthd¥Binding
materials forpbisminigyentonp roiti psefracd rendiodi edras cinfxibavithily the stopegddintymisensiavention.

Such Variati?@?e%@@&%@%@%@%iﬂ&'ﬂg& Bl'gteins from or in samples with high concentrations of
proteins, particularly blood proteins, such as serum atbumin.

15 The environmental samples include but are not limited to soil, sewage or water, such
as water from a source such as a stream, river, aquifer, well, water treatment facility or
recreational water.

The samples include, but are not limited to, liquid samples, solid samples, or colloidal
samples. A solid sample can be extracted with an aqueous solvent, an organic solvent or a |

20 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, brain 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

25  and animal derived products.

Materials
The binding materials provided herein bind to peptides or polypeptides derived from
the prion protein, ot the entire prion molecule and can be used in a variety of separation
30 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

9



are not limited to: batch processes; continuous processes; moving bed chromatography 10 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 nhon-woven
mesh, coating WHBS/¢HATAined within a filter housing, and the like. 15 IngEHIROFMFTAENtS In a
first embodiment, the binding materials comprise an inorganic compound or component, such as, but
not limited to, aluminum or silica. Preferably, the aluminum is aluminum oxide and the silica is fumed
silica. Most preferably, the inorganic compounds are A1203; or SiO2. These binding materials can be
provided in arf\:/tarieéy of or(‘i[nsé ipdtltfxdiq% tgﬂg Zomg%tr{mit%jeto atbeaél or resino.iThe bin ingS materials
can be use(?lnee{r?/arieerﬁ/% lénef}afra i6n ﬁroc sses, and may 56 201 aihne(finc, of tshine info, a
chromatogreishynatokmphy olmembrate, sammby isuitiotieshinatian! délvisedotoipystethrenghothmay be
used in a b AIACaRE AL AR VRERIN AN SERATRING PRfes Sallowivg-aonactingethg, material

with a sample under conditions allowing formation of the prion-binding material and the prion. The 25
binding mat®fiafe!bBtaliin @ ther Gameorsntn itk TPl Risishraglribs, SHHINCABR P rS8ps. The
functiorial geeligseare fyvdnophilicndichastpasiively thabprthhagativalydehdamgadanshanged or
neutral, hydrophqhic hiphilic, or.,comhinatiqgns thereof, Specific functional groups are described in
e et T TR B e RS e o BB e
inorganic compdiens of thheiaodgteibicdmpontatidarf@divdiig thiomyockidies 4w iertistteéd newonal

groups. TheinGHORR JLOMRSIPRY IR raaNe AR, ISRRIAEAACURAZ) BRSO ML Q044459
PCT/US2005/036676 Polymeric Components In a second embodiment, the binding materials

comprise pdfnistidimied s BrtcloRipeRIETisCORHNAN e RIBRF IFRIU MO W0 RA A et o SERbY referred to
as a potymesrevaiits; haskhnatupiendly, presarmesceidagtionahgioupsdimatiached tedhe polymer
matrix. In a 5 preferred embodiment t olymeric.materials are resins, preferably, chromatographic
rosins. TheRaSTes AR b T SRR 2 R TRt A P T R AN SR PEi a i
found in, butmmtdiraieddnty, a comrosesiatissavaiitipie aTET MortathefION G BARETMwing, and

the like.

15 Inorganic Components
In a first embodiment, the binding materials comprise an inorganic compound or
component, such as, but not limited to, aluminum or silica. Preferably, the aluminum is
aluminum oxide and the silica is fumed silica. Most preferably, the inorganic compounds are
AL O;3; or Si0;. These binding materials can be provided in a variety of forms, including but
20 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 column, a
membrane, or any suitable separation device or implement, or may be used in a batch
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
25  binding materials containing 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 described in more detail below. It is to be understood that functional
groups can be inherently present in an inorganic compound, or the inorganic compound can
30  be further modified to include functional groups. The functional groups include organic and

inorganic functional groups.

10



FRACTOGELTM resin (Tosoh Bioscience, Montgomeryville, PA). These include, but are not limited
to, positively charged, negatively charged, uncharged, hydrophobic functional groups 10 or
combinations thereof. Specifically preferred functional groups are described in more detail below. The
binding materiad® &K/ H5form, or are manufactured, shaped, fashioned f8EHAEH3E @pplied to
any solid support including, but not limited to, a bead, membrane, cartridge, filter, dipstick, microtiter
plate, test tube, solid powder, cast or extrusion molded 15 module, mesh, magnetic particle composite,
or any other solid material first coated with a substance such as polyethylene, polypropylene,

poly(4-methy@yﬁ%}%)cgmy§ﬁ¥£@ge, polyacrylate, polyethyleneterephthalate, rayon, nylon, poly(vinyl
butyrate), polyvinylidene ‘difluoride (PVDF), silicones, polyformaldehyde, cellulose, cellulose acetate,

nitrocellulose, andihd frend |RrvadiBiRtstsshiREBE RAETHIM emrise arkpristamsialy ogelatins),
20 lipopolysagefahides aslipaiRsaiiganerfiaRdAOMachHamIde s amneado PolNpasdhabiaim several

aqueous phases, such as dextrans, polyalkylene glycols or surfactants, such as phospholipids, long
Chain (1200 RS AN P T AP EARCAACT RS Y S EhETat Bt AR PR in Mg mater s
are optiénallydispersmdidtitoaghbe ptpserconponéts. Ehash diagbhatdrnaisrmpiaiecsinly in
partculate, grrulssahoa o e laie 2 R SHA ARl Re A, o bead

size ranging from approximately I gm to 500 gm, and mor rom apprommate?)s/ %0 gm to
150 gm. FudexehanGraupstHipedinging tomestsis/acavrdably td Sefthinuk JEYORRARE Y odiments of

the present Oureor QR JUn EHNALLONRS LR 5T VASIIRRELMRNRL. IBtSRE agrein 1o

denote chemical groups, subgroups, or substructures that impart characteristic chemical, physical, or

11 WO 2008iiad tn peingssbesebosssivei damsdernrharsreh dvibephobic fisrtiand soapmaterial.
Functignal gspupstiestniberthaelpdaatnte et ac natliniieditnpbydraphilisesuchas aasiively,
negatively of Lfncharged or neutral, or hydrophobic. Amphiphilic or multifunctional functional groups
elow, o . : . .
are also envisioried and fall within the scope of the present invention. Functional groups include 5
organic and inorgakie himdtignatgralpske refefoad, oot onalwfroupsiceaid, drstiverep Hemydd or sulfite
groups. A prgferigd ARG WOMR IS AR B SRERRAR Vol HAYI A HCN3NUd, membrane,
cartridge, filter, dipstick, microtiter plate, test tube, solid powder, cast or extrusion molded
15 module, mesh, magnetic particle composite, or any other solid material first coated with a
substance such as polyethylene, polypropylene, poly(4-methylbutene), polystyrene,
polyacrylate, polyethylene terephthalate, rayon, nylon, poly(vinyl butyrate), polyvinylidene
_ difluoride (PVDF), silicones, polyformaldehyde, cellulose, cellulose acetate, nitrocellulose,
and the like. Alternatively, substances that form gels, such as proteins (e.g., gelatins),
20  lpopolysaccharides, silicates, agarose and polyacrylamides are used. Polymers that form
several aqueous phases, such as dextrans, polyalkylene glycols or surfactants, such as
phospholipids, long chain (12-24 carbon atoms) alkyl ammonium salts and the like are also
suitable. The binding materials are optionally dispersed throughout these components.
The binding materials are preferably in particulate, granular or bead form. Particulate

25  binding materials preferably have a particle, or bead, size ranging from approximately 1 um

to 500 um, and more preferably from approximately 20 pm to 150 pm.

Functional Groups
Prion binding materials according to certain aspects and embodiments of the present
30 invention comprise functional groups. The term “functional group” is used herein to denote

chemical groups, subgroups, or substructures that impart characteristic chemical, physical, or

11



ammonium ion such as dimethylaminoethyl (DMAE) or trimethylaminoethyl (TMAE). Other exemplary
functional groups include, but are not limited to: -CH2-CHOH-CH2NH2; - C6H5; -(CH2)3-CH3;
-CH2-CH2-N'H(C2H5)2; -SO2-CH2-CF3; -CH2-CH2-NH(CH3)2; -CH2 10 CH2-N (CH3)3; -5032-.
Additionally usBfAIFe{tIA%I groups include sulfonyl groups and tresyl grdlfpEUiRMI&I86T6vanting to
be bound by the present statement, it is believed that prion proteins have three different binding
regions that bind to positively charged functional groups, negatively charged functional groups, and
hydrophobic functional groups, 15 respectively. Accordingly, the use of one or several binding

materials, A GIHGHIGLPAR ;AL MRS UPSUABLGI YR IRHUES Y dacigasegt angior more
ore pin a

specific identification or removal of prion from a sample. en two or Ing materials are

used, a sanipfauds. duhrretaet Wiktede enbyaronishs- g pratirells Sreuiteabe stsRebrasdEcession in
any order. hbgRindiponyniessise. thamaishiae prefaraiinessrosed ey gfdmareRingding 20

materials each containing ejther g pasitively charged functipnal group,.a negatively charged functional
group, an uﬁgﬁﬁfﬁgg ﬁﬂ?gc[% X8 eochiui/aﬁ'gﬁ@ﬁ?Eean‘@tYSﬁ%?lbroﬁ‘b‘}c\“ﬂ%ﬁh gfﬂ‘é’BiH’(ﬁHﬁematerials
are partﬁculai%ziniécnnd mmmmmmmmfmsm@wu glitfqnenbﬂyﬁe_aﬁhi@dih@yna_ter_ial
e o ants G SR O IS S GOWINS141 B e EGIRHRY SURROS Dl e, riding

materials are used, one having a positively 25 charged functional group, one having a negatively

charged fun@fsaigroigs shehopie diaeHy amgribphoBMARCEsnEirsBufrmsagded REMYE)the term
"positively chakaieskiutiionaheion’ gfigrs e rRay, Chemicabt meiely thatcalies@neipasitive charge.

e LA e S g
amino frougsLTh¢dEsm 1eyativialiisheate difefuttionet grouglbveseischeke ulfaiechgpmical moiety

that carriest@elgg%%%gtive charge. The term "uncharged functional group" refers herein to any 12 WO
CT/U

2006/044459 _2005/0366_576 chemical moiety that is neutral or carries no charge. Non-limiting
examples of negatWellF Belargetine ietbmaPyrdups thrcRIgessl M BsRtaihilfgbghsties tRYeRerAmore, the

term "hydroglaeipic funetional aioRnTebRgiie anyGrouRinahiesisthaingywaias b ateha!

groups, negatively charged functional groups, and hydrophobic functional groups,

15  respectively. Accordingly, the use of one or several binding materials, each including one or

more types of functional groups, provides for increased and/or more specific identification or

removal of prion from a sample. When two or more binding materials are used, a sample is

contacted with the two or more binding materials simultaneously or in succession in any

order. The binding materials, therefore, are preferably composed of two or more binding

20 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. In a

mote preferred embodiment, three binding materials are used, one having a positively

25 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,

30  diethylaminoethyl, dimethylaminoethyl, trimethylaminoethyl 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
12



including alkyl, aromatic, siloxane and fluorinated functionalities. Non-limiting examples of 5
hydrophobic functional groups are phenyl and butyl containing groups. The term "amphiphilic
functional group” refers to a group that is both hydrophobic and hydrophilic. In certain aspects and
embodiments oV th# Y&t invention, the prion binding material contains BCEO&iERSIY36¢74arged
functional group, a negatively charged functional group, an uncharged or neutral functional group, a
hydrophobic functional group, an or both. 10 An example of a negatively charged functional group is a
sulfite containing group. An example of a positively charged functional group is an amino group. An

e 1 NGB THAPo RGP UP 8 ARNEPY BB DI PAIRIES OF SAgRNODIC

functional group are a phenyl group or a group. According to certain aspects and embodiments
of the preseheigsenfistignel useoupaniabids oBiE lan SRRRHINGriRraRps sdouHitampreeribey toml5

quaternary aimyaRMEMBSHRdReRINdngMAlerials arg nadigHiaky RAvANtagROWSHRE RYOR.RINdiIng.
However, the yse, of varipus groups, depending,on a particular prion protein, a, sample, and conditions
under Whichlﬁékglﬁﬁlé%fdaéom?\%n@]mr@da Sl laiest téﬁ?‘é?@algfﬁié]{?ﬁélﬂf’}iﬁ%ﬁﬁwmﬁ%e scope
of the pfesehydnuentiin. Arplivedity pbaiferent phatetiadadréwgtianathintmplayegsonTthe hirding
materials, i ,Jor ex to im ayi esirable. properties ta.the binding
materials. Ii%%é%%%%%ﬁ%&%ﬁﬁc atlllﬁgs?%i}c 7 5%‘85@:‘%‘\{&%5 é&%ﬁ&‘% Sah\?c%é) ?\%Bn?-lgf%&s?fé‘cbinding and
enhance signal deféca@inbr fseelike 281 Fabedinaetiophibatisaseridisisatiers 98 |nrioprbietie

embodimenintheRindingimatepisiRassass ay ateinbiunstional ngpaknteHhslasHifacs.it is to be

understood that functior}?I grgoups may he |nme,ér(fntly present on the surface of a bind:&g)material, or
may be add&FPIBAR MRS LT REBHIIS ATatidby Broteiohis reimabsr sk Hithe art. The
mannekf linkinganyld eof aristyatdfely acthpssed domponshds-dopvarious] it fanesiisngeltdapowAarand is
amply illustrated in.the .3 Q A, Func | na, Sl for the hinding of,prions, gccarding to the
methods describgn(f e?e r?, #grgli%ging %égdﬁ%%ﬁ%%%%oﬁﬁg%lﬁ%&% or ainf/q rl}]gtyi?ﬁﬂ(?gﬁoo%r%? any

physical, 13%gedsrtionsbemur isspivasiosdent srumizampenplaicsbneraliafreissdes of a
material, SUGRoaS, do¢ik RREAFNHRAIQIESH@RIGRIup. According to certain aspects and embodiments of

the present invention, the use of amino groups, including primary, secondary, tertiary, or

15 quaternary amino groups in the binding materials are particularly advantageous for prion

binding. However, the use of various groups, depending on a particular prien protein, a

sample, and conditions under which a sample and a binding material are contacted, are
envisioned and fall within the scope of the present invention.

A plurality of different materials are optionally employed on the binding materials,

20 such as laminates, for example, to 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 Functionalization and Spacers
25 In a preferred embodiment, the binding materials possess a variety of functional
groups on their surface. It is to be understood that functional groups may be inherently
present on the surface of a binding material, or may be added to the surface of the binding
material by procedures 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
30  literature.
Functional groups are for the binding of prions, according to the methods described

herein, for linking additional functional groups, or for any modification of any physical,
13



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. 5 In a preferred embodiment,
the functional J¥&Rg8cEEMHficlude spacer groups. Spacers are groups for RGUEsRYHSHHEEe 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.
According to,certain embodiments, 10 the spacers are up,to 20 atoms in length, or up.to.15 atoms in
ength, or 5 ST R R SRS B o TR ot BELTE ek P Sy
groups, polyethylénbiaghyeptitiREGluoetiboiatretes graupsy dmpresadids, thepticfesewys fwedemmhino acids
in length, orvRERMAGS AR AW, A AR A6imEng e eRdAiRalMoShRIGTEIARY. the

spacers contain combinations of alkyl groups and PEG. 15 Commercially vaflabIe_C rormatography
Resins PrefSfahEriNess iy smd SO b S BNRI RS SRR SN HFRy oA BIEINE available

chromagography resingrdfEAE HMoEikEM, BIY RindXD Rodi3 kIMnlmis epRutyiromiResfatAF-Tresyl;
or TSK-GELTM Aming, Phenyl or DEAE resins. More preferably, the 20 binding, materials include, but
e ot i LR R PEIITH RPEIS Eno R O e S 13 B RR E I L T
EMD DMAEo Rsyopedsi bt ArsippoT,Sitd @ EuiipAahgrond S Rp@®Els T Preseghl ¥ SkwBEET M DEAE,
TOYOPEARIM: Biiiac, Y A EARIOLM TSRV LAIMIMR AR NOREAREIN A alipoy!, and

silica resins. In a mosécPreferred embodiment, the binding material is TOYOP Amino,

TSK-GELTNoBrRmHet s Rasetisv prif-sidna erosk e eine e ogtimembsdisrather

commetcialijie ayades|ere o a0 GEaRb i esiath AR LR D5 taion6 | UdIBELIAOEI BNIE SURRRHS IS
envisioned alr_s%ﬁallg within the S(%tggﬁof the pre egtinventii)n In,a pr e[red embodiment of the

. f
present invel% i, the ?ﬁsdﬁ}rfj Naterial inciiies a° “ﬁo %nérfﬁtéagr%ﬂa?e,ya ﬁ?dl%)’(ﬁo 5 g’fﬁacrylate,

or an AMIN@ BRSO TN GastarbbbydhteBinnpn roEsy, znds areptidasoygto P, suich asids prifvath, ar
secondary, geaiieEtiehhaning IhG.14WR %QQ@(Q%%&:‘S&KAH&Q%'%{%Q@?&% the spacers

contain combinations of alkyl groups and PEG.
15
Commercially Available Chromatography Resins
Preferably, the binding materials are one or more of the following commercially
available chromatography resins: FRACTOGEL™ EMD; TOYOPEARL™ Amino, Butyl,
Phenyl, or AF-Tresyl; or TSK-GEL™ Amino, Phenyl or DEAE resins. More preferably, the
20 binding materials include, but are not limited to: FRACTOGEL™ EMD TMAE,
FRACTOGEL™ EMD SOs;%, FRACTOGEL™ EMD DMAE, Toyopearl™ Amino, TSK-
GEL™ Amino, TSK-GEL™ Phenyl, TSK-GEL™ DEAE, TOYOPEARL™ Butyl,
TOYOPEARL™ Phenyl, Aluminum oxide, TOYOPEARL™ AF.Tresyl, and silica resins. In
a most preferred embodiment, the binding material is TOYOPEARL™ Amino, TSK-GEL™
25 Amino, TSK-GEL™ Phenyl or FRACTOGEL™ EMD SOs*. 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
30  polymethacrylate, a hydroxyl polymethacrylate, or an AMINO 650™ resin (Tosoh
Biosciences), and an amino group, such as a primary, a secondary, or a tertiary amine. The

14



binding material according to a preferred embodiment can further include a spacer of a formula
0O-R-O-CH2-CHOH-CHZ, 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.
5 Binding Mateh@1&9§ét#ieation In addition to the binding materials set fof& HEBY¥¥3/8ditfonal 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, 10
including, but not limited to, a protein, a polysaccharide, and any aggregate or combination thereof.

The bindin i i i e C j ri tei bound protein
is removed?bgal%ﬁ?gowu%ﬁgr&eg i%(p{glgéeit}gctt%gr %ﬁg@cgﬁgﬁ%ﬁl %ﬁﬂﬁﬁ%@’ S@%@c&%i&} gélj?gb%%z% antibody

specific for fRiBRIBEt&IDEHaRH Al alwhersinRrishd 8 satheaniaderghnd by dipsirgimagesal being

suitable bingingpatatialspife@nt ols malaIsl RFiM aryoRativedy:t 15u68 segondary antibady.ase also used
to eliminate rl‘na%)n-sa%egcifi?g?inding materials. In a preferred embodiment, the prion analyte to which the

identified bifi ?1'6 tPRid“Bhds, is a prion protein found in blood or brain samples derived from a

human r animal. More preferably, the analyte is found in blood or blood-derived products. It is further

preferred thg;,}rp,ﬁ fﬂﬁk@?ﬁ? %%ggﬁic%%q?with, or a causative factor of, a TSE in the human or 20

animal. Use ofBinding Materials to Remove Prions Binding materials that bind prion proteins or
fragments of prionbrstdifiendrcthasbiuding matpaalstycdfermarhreg, pidiparatibndintrentagiabstin

applications,d N&RTe:8 MY FSImeNt BiHIth 2 T hinsing ealeriale £anfaie sMig RN3H @5 SRl surface,
in the form of g beadgor memr?g@e that ¢can be u,$ed$%§£d and remove prion proteins or peptides
from a samBE e BIARES RS i€ amBeE 0 BaEScPY LR AR ISR ARVLLS R giptesrHfSid, under
conditithhs suffiedéry, tatcandefoeiatiarpoftepriopplyindihgriigtenidbopnypepatnd pombipaasain in the
sample bin ingi q?;g ' indi rial | rated.from the s le, thereby
30 removin(gjiﬁ{ar[]tée%)f)!:i%hrl13 ggﬁgn oun %(ﬁ%]qex%g%;rl{%? f%%%h%é%%ﬁ%&&%%h%ﬁg org 5?1%%%%‘(% and

membranesFSeBIRRIGRdtirmaEdvandbrmg motsi ardstrsted Stingsoressapelanstieds. swhtent No.
5,834,318 tashaumhae ah@baRbRETIEISPHGkFoin. Binding materials to which the analyte has

bound are identified as being suitable binding materials. Controls without primary antibody
15 or secondary antibody are also used to eliminate non-specific binding materials.

In a preferred embodiment, the prion analyte to which the identified binding materials
binds, is a prion protein found in blood or brain samples derived from a human or animal.
More preferably, the analyte is found in blood or blood-derived products. It is further
preferred that the analyte is associated with, or a causative factor of, a TSE in the human or

20  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
25  binding materials contain a solid phase, or solid surface, in the form 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 prion-binding material complex, and prion protein in the sample binds
to the binding material. The binding material is then separated from the sample, thereby
30 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.
15



15 WO 2006/044459 PCT/US2005/036676 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 OHEHAfREEHEAIthy patient carries a low risk of prion infection REYEPtAIE3MMTAIN public
health 5 guidelines. Substantially all prion proteins may be removed from a sample using a single
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 positiyel a unctional gro. ively cha fungtional group, or a
hydrophobic functi%%g %}e&%ﬁaﬁ:g#&%?pt%ﬁ%ﬁ\ énrtn 0 :{r%%nst%%%%%rl : o%é’?‘e(’%iﬁ’aﬁtﬁgi naterials are

used, each EFREARTNEOMn Gampity Biargigtaatietiv il ghouran dhityho shotsrifiissionatiroup. A
sample is coptagted Wby e.a040018: binsing Matesiale: by sHEFASTABI LA Q4aRIe kB Apreferred

embodimen;g}t}hree b'g]di g materials are used .wherein each contains one of a positively charged

functional oSt AR EGHIVERMLHL GEEeSaIRNTHY YratpD AHactanasspiblsavtiiesaRls Sralip. 15 1n
other erfibodjmirzhits;soShybgantialiiaaprisomateciaisase benmiecklr drona samppl. ksbig exanyde, only
infectious pH P [ ved from mple or only non- infectio jans (PrPc) may be
removed o B B e R S Bt e of
binding mata&tatpleinthngifesieriaisribns speifieiticss. despribet sthovps wevasravpipdmeraitdiials and their
specificities ferdamstes-ansbaRinan phaniie clions andisdssiiopsprions.airitedinging

materials for_the selective rem%(\gjsl of human PrPsc contajn an amino_group such as that contained in

| P A
the ToyopedHTTHCRIISRSE M B PR iRt s 0t RS TSTETEp ARbREimesh ficdonal
equivalénts mtiverédfdingontatiala phenyd gratpcsoeinag that centdynddrired SiKeGdnhTivbRhenyl-5PW or

o or BISe 2o IGIE ARy DCAIRIDA AIRHARALR RER0e SRS bAHIR.R ™" o 2
chromatography column. A sample Iutlon,%omogenate or suspension'is then passe rough the

column eithéi guectssiere forewy oftgeaviyy dritiered eadadierastciues binding masedslsunes liesid
chromatographiysel6am BifRPERLeHT i fbasa FﬂﬁaYﬁiéhbeﬁ’cH&ﬁE‘ﬁ%%ﬂﬁjrwn@g%%Q@'%ﬁiﬁéwbed
ec

herein in the_column. The sample passing through the column is collected
functlilon group, mrggg)%roﬁlol%cr}lm g

ctional group.

15 In other embodiments, only particular prion materials are removed from a sample. For
example, only infectious prions (PrPsc) may be removed from a sample or only non-
infections prions (PrPc) may be removed from a sample. An important discovery described
herein is the identification of a multitude of binding materials having different prion
specificities. Table 4 shows several binding materials and their specificities for hamster and

20 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-SPW or
functional equivalents.

25 Preferably, the binding materials are beads packed in a column, such as a
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 column. The sample passing through the column is collected

30  and is free from prion contamination or at least has a reduced level of prion material.
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30 and is free from prion contamination or at least has a reduced level of prion material. 16 WO
2006/044459 PCT/US2005/036676 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 toY&H&4#E%Drion protein from the binding material, the molEIFHA8EsH3GHE column can
be changed first to a buffer that removes poorly bound contaminants to rinse the column. The 5 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- IBI, Shelton, CT)

or sodium dodecy|gyliate (SRS CHARYARIS YU SRYUGH 28NN @wa%gﬁoﬁﬂg’r?g%lu%cﬁgems

having a low pH, such as acetic acid or by chemical modification of the binding Iifg. 1d, such as for
example, acdfl Rt o analrvsgpsifbdertedx EmpRanettis Stopieatesiin preeesisnitihic Besiieshs may be
removed ingfurlendve iR erivatpioiiaditon vb o digodakleodiderivedeoamregitins R GOMmpeRents,
serum, cerethrosg)icp?l ‘Ilgijid, Hglié}e,%aliva, milk, ducléra%ﬂui , tears, semen, ar brain-derived compositions
from humaSeBFShiFAL DIREChHiBHJREATSERIREY iRt MELL AP I8 AR ESIRRERbridRnd
extracts} In pmengnmutanlimdrn pronsdfene thoveld: by thelbigadt by adding asdutamimaltiividd using a
nemodialysis Gig WhERIANIG ANCr A SAINAR0 QAIGHRIRAASGHBRI AR R, iR sgpodiment.

blood is removed from the human or animal, directed into a device containing one or more of the

binding matEHalShgleribdd Pevediimy Hedestisntati G tehasireps Rastveudiom genislisvenas they

bind to the hindingivaigrizlss andHienprion« 88, Lt i adatused keodismhan diqaieddask into the
human or agﬁnﬁl. 0 Iiliriondprotginsrﬁma% alﬁf be regoved rom g biological sample such as a food
product (foF Sita ARG REMEAE SAEURBASRY TSN thEBRAR§ W erials described herein. For
examplé, the sam ple:mysyscofitai v ginah simplemBibsr sthaieipe dns modyt die eviofresd ancludeimalaréncluding,

but not limitgd g, R.aaW wﬁcﬁbs?o%dfﬂbw@.aeﬁv@@&%mmvé%r%ga?ﬁeﬁéﬁ{s g&am%yé%%éﬁﬂim'-

Alternatively, the sample material can be referred to as human; bovine; 25 oving; porcine; equine;
murine, such®d dBFedSR MlksEusil Auidsterrsamaridhviabirsatrhatsiasiionn femeer and

elk. Animal-Refixedonaiarials Daer WML RERRINEINR A RE eHAO vestAE CAIMRG tor BRI dS
according to ctert%u_n asdoects I‘gj embpodiments of the ol ggn&gnggn%o&lgﬁlude, but are n%ty limited to,

gelatin, jelly?xrﬁﬁﬁ,sco aagr? ,mar? ARt Prions arc remove ° urman or animal

15  using a hemodialysis circuit containing one or more binding materials described herein. In
this embodiment, blood is removed from the human or animal, directed into a device
containing one or more of the binding materials described herein, wherein the prion proteins
are removed from the‘ blood as they bind to the binding materials, and the prion-free or prion-
reduced blood is then directed back into the human or animal.

20 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 may contain an animal material derived or obtained from any animal,
including, but not limited to, a cow , a sheep, a swine, a horse, a mouse, a hamster, or a
cervidae animal. Alternatively, the sample material can be referred to as human; bovine;

25  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 1o methods according to certain aspects and embodiments of the
present invention 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

30 according to certain aspects and embodiments of the present invention can also include, but
are not limited to, pharmaceutical compositions, therapeutic compositions, nutritional

supplement compositions, food, or cosmetic compositions.
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formula. The sample from which prion proteins may be removed according to methods 30 according to
certain aspects and embodiments of the present invention can also include, but are not limited to,
pharmaceutical compositions, therapeutic compositions, nutritional supplement compositions, food, or
cosmetic comp&Sitiord41353V0 2006/044459 PCTIUS2005/036676 The sanmplesp@asesting 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 preparatjpns, 5 ffactor XII%. regara&ionsd thrgrgbinxpreparation_s, factor Vllligrepar,ations, von
Willebrand factor prSparation<5Ps Bre s aFABRE AR e d HREVSIT é%?éoﬁ}ﬁr fetgn
preparationyagbanpeoentinatbningydiation ofrtitel fore joingn therapraticgrnodalitsncantaliing human
serum aburga: ma o AR RIRER RisRaRIS A Al RIalERR ERAAOS
containing human or animal serum albumin as a stabilizer."The samples, according to 10 preferred
embodiment8ieBhiaiioa HorAHh 25 BFakHIRsH! SERIR AN PEPERCBRt ETBIS ThPTBPAFRB imately
50% (wh), aadtemxanpspanaiely, iedanpRieyinatel, % oviioReprRIoMMAIR I WaTaiand
approximateflgl t25%. In one asliipect, the present invention, in its  preferred embodiments, unexpectedly
and advantagesh 8 RATEIE RS P rrB FRA BRI AR I H RIS Ficn PYoElO Mol BERTEERSIes with
high concentfasignsasfipnetemsrpeatiatidarkyf e Hhocgippotdinspsudh peders rpaibuiminbihe: binding
materials des%%m%nﬁ,ﬁﬁzm%rfﬂ&g%ﬁﬁﬁ%t%mmmgr RBP4 AT LRI BB [alsamples
such as water from a source such as a stream, river, aquifer, well, water freatme tfaci ity or
recreational SHAERIE) Wb OBiAHHg Mt AP Dete@ PHblizerhe Binditplpatariarsinastaibed

herein gye ajserssafehiboaimeiRodontAetepingntbeaPierence kOl BuAR Y AR RHABRGI.H Or

peptide in a biological or ironmental sample. Biological samples in which prion protejns are
detected inciiHe; rﬁ?%%é %%?ﬂlﬁ’?ég t8; ﬂ&ea%?w%g%%d%%ﬁé)e‘a’efﬂ’ﬁﬂ’(%?l?br@ Br SnfiS8hents,
serum, cerebppspimadtéyich Yarineasaivan26iyn i Yd u dial dhe disteats e e raivesidrive its
compostionsdiee iR . 2peAeMPARN AR ALEAIA ANSW 9 AR MRRNESBER 25,2 tonsil or

appendix), or organs. Both, ) o
bind prion proteins from or in samples with high concentrations of proteins, particularly

15 blood proteins, such as serum albumin.
The binding materials described herein are also useful for removing prion proteins
from environmental samples such as water from a source such as a stream, river, aquifer,

well, water treatment facility or recreational water.

20 Use of Binding Materials to Detect Prions
The binding materials described herein are also useful in a method of detecting the
presence of or quantifying a prion protein or peptide in a biological or environmental sample.
Biological sampies in which prion proteins are detected include, but are not limited to, whole
blood, blood-derived compositions or components, serum, cerebrospinal fluid, urine, saliva,
25  milk, ductal ﬂuid,. tears, semen, brain-derived compositions, feces, or the extracts or
homogenates of collagens, glands, tissues (such as a tonsil or appendix), or organs. Both
qualitative and quantitative methods of detection are envisioned and fall within the scope of
certain aspects and embodiments of the present invention.
As described above with regard to prion protein removal, the binding materials are
30  also useful for the detection of prion proteins in animal-derived materials nused 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,
18



gualitative and quantitative methods of detection are envisioned and fall within the scope of certain
aspects and embodiments of the present invention. As described above with regard to prion protein
removal, the binding materials are 30 also useful for the detection of prion proteins in animal-derived
materials used¥d ¥sd4piducts. For purposes of detection, the term "anirPElg8tpstntaterials” refers
to the materials described above as well as materials containing animal parts such as muscle, 18 WO
2006/044459 PCT/US2005/036676 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- Peghclive PAllcPOF R PTRUHE!SARRHSARE R RRNEGRE. ADEhAARYpRd LG, PiRdINg

materials described herein are also useful for detecting prion proteins in 5 environmental samples

such as thodE¥eddptreabisve kst Besf SxpaedecB b sheartrwsrustsa sthuRliiulerspdiniding
materials withodtiffenertpsiotubindingags) aeaskeristicadieryindiag materials are useful in methods for

distinguishing betwegen .infectious and non:jnfectious prions in g single sample qr between samples.
Accordingly, the %?1[]8‘ %lggemé:%{}?gseég Sfih?(cf g?éeg"rllos?s and" ﬁ?&%ﬁ?{s%tﬁ?twla’i‘sﬁré’éﬁgsiﬁa human
or animal. 1@%@@@5@@@%&1@&ﬁbﬂtoaﬁeimtiﬁndi@dmammiﬂe spongiform encephalopathies
(TSEs) such as scipi¢, WRiGRAYESIIFReRR AR %9%3&1&8%‘&38@”@!&?%@%‘? ﬁé‘{lo 1%#21}/ a(BSE)’

which affects cattle; transmissible mink encephalopathy, féline spongiform encephalopa nd
chronic wasfijagietstss: (wbirdme uressals Wsiseiibdndesthpfsckoralisingeisiing detiedury,
Creutzfeldt-defofiodiseasetGHR)GRsHRR-SaMs SephebeikRedDMPRIONR L3S S), fatal
insomnia anr%e\{glri natréjrgl{%feaj t-Jﬁkg}P disease VCJ?&, .Wh};ch_affect humans. In one embodiment, a
sample is passed through A Binding MABHEIHRARCERIGh & PESBERERFTIP & BB ShaHbrpe and
the bodfid PPRst gitersés deladeedutsime tioe linsthdds, tesenisat]beipwgifhensamgaoppigisnay then
be passed t indi ter | I ificity. for PrPc than PrPsc and the bound
PrPc is dete?:ﬁ%%ggss?ﬁclﬂ ?ﬁe%ﬁﬁb?ﬁj%%{%éﬁ%ﬁ%%f p%%%%i%ogélsf,ger\%{é ral %lljrg) é‘r’fﬁl %?’aterials for

PrPc and PIESELreVdyiddadh T‘?i”HI’é§4.“PPéI%iﬁ5é]?J"oi.ﬁHFH@ gisephalershyn efeline ctivengiftantion of

human PrPscepiiaifady amdioRgiUp-stnjialiietbatewpiaineshio dae: TORQREARIIMblack-

TSK'GELTM&%&@'&% and elk; kuru, Creutzfeldt-Jakob disease (CJD), Gerstmann-Straiissler-Scheinker

15 Syndrome (GSS), fatal insomnia and variant Creutzfeldt-Jakob disease (vCID), which affect
humans.

In one embodiment, a sample is passed through a binding material having a higher
specificity for a PrPsc than 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 |

20 higher specificity for PrPc than PrPsc and the bound PrPe is detected using the methods
described below. The specificities of several binding materials for PrPc and PrPsc are
provided in Table 4. Preferred binding materials for the selective detection of human PrPsc
contain an amino group similar to that contained in the TOYOPEARL™ TSK-GEL™-Amino
750C Amino-650M or the TSK-GEL™-Amino 750C compound or contain a phenyl group

25  similar to that contained in TSK-GEL™ Phenyl-5PW (all resins from Tosoh Biosciences,
Montgomeryville, PA).

When using the method provided herein to detect a prion in a sample, the sample is
contacted with 2 binding material under conditions sufficient to cause formation of a complex
between the prion protein and the binding material. The cdmp]ex is then detected by

30  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
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750C Amino-650M or the TSK-GELTM-Amino 750C compound or contain a phenyl group 25 similar to
that contained in TSK-GELTM Phenyl-5PW (all resins from Tosoh Biosciences, Montgomeryville, PA).
When using the method provided herein to detect a prion in a sample, the sample is contacted with a
binding materig @ei¢bititions sufficient to cause formation of a compleRCHERRISHIFHESprion protein
and the binding material. The complex is then detected by 30 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 19 WO 2006/044459 PCTIUS2005/036676 alternative

example, NG COMRIPLISARIECIRY Rinlaheio . eaea dANINANd, SUchas onantioady QL gffer protein,

combining the secondary ligand with the sample in the” presence of inding material, and
detecting laBibadseeoptsrypieiai-saieRinism dhsgaps e nesendaipl digamthavish dbp dampligintican be
bouh nd to thﬁr@iél?n@eeﬂh%ﬁ%’ﬁﬁ@')’ngfedﬁgﬂ éﬁogadfaﬁ%\gbag@iﬁf y&ﬁﬁ&%?f i@%ﬁ!ﬁp@ﬁﬂ-lc?@famggtioln
techniques are known a report xtensively in both the scientific and patent literature. In one
embodimerfH5E §88W§??yafﬁﬁéﬁ@7§%%%a&‘§ﬁﬁh i?%ob‘i‘gd&é'ﬁ%ﬁ’f%‘bﬁﬁ%‘?é ﬁ%“é@' chae™
radionutleotisiedsrehyzyinesle sutislyattkbetfastoesnjnditisio tsciiqreseantmooietiad ashapittsshinescent
moieties, m i rticles, an like. within the sc of.certai ects and

em bodimen%s%%%ﬁgl%?é}s%ﬁ?ir%/%%%%%nng‘?ea%geﬁggg%%ﬁé‘%é%t%g?%u%%t%?f\{}g]%ntgn%%%%ﬁ%(t%ﬁ(/eIy, of a
prion proteitgdnd {abalestidhripgotei promstinpmatéshls, wbespshidn crsiempinetislpdimgymeserial
complex. ThewraRshiBtinerNaBiNiQMiRgaacchmmex cantheRaskesanfasbiongd tpigaieolumn, a
membrane, or a filter, or attached or fashioned into, or immobilized on a solid support. Also included
15 within thB2EAES 3% Faspects and embodiments of the present invention are methods of
detectiry, qualitatirelypdeddvighantikasigly oé geriein pspieinabd undbahickaubstduagntheneirasedn from a
prion-bindin I I n lacluding immunaoblatting. Western
analysis, gé%—mq 8|1?‘§/Ls it a%é%%’sratgégéi%&ga g%ﬁ% g%%ﬁ%gvg%i‘% r%ﬁ]%g%%}ﬁ%@égrgﬁg? né)a%%r
magnetic 20rp&sBriRindiagetadaiin]. pol Aneigfie REYEBoPEE irdBl ertaBe spawischisy pEsiumn
chromatograpliiasapileil RIRRIHRNNQIRPRx e hpaehemihphiag Fola6H!S RREAGHBON

ora filter, or attached or fashioned into, or immobilized on a solid support. Also included

15  within the scope of certain aspects and embodiments of the present invention are methods of
detecting, qualitatively and quantitatively, a prion protein bound and subsequently released
from a prion-binding material.

Detection may proceed by any method including immunoblotting, Western analysis,
gel-mobility shift assays, tracking of radioactive or bioluminescent markers, nuclear magnetic

20  resonance, electron paramagnetic resonance, stopped-flow spectroscopy, column
chromatography, capillary electrophoresis, 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

25  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 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

30  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
20 ‘



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 25 specific molecules (e.qg.,
secondary ligaMf&¥¥ad4ef8ase encapsulated reagents or markers. The rt€388308He#EEals are then
detected according to standard techniques. 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
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enzyme, a fluorescent compound, or a chemiluminescent compound. A number of secondaty and
tertiary liganB& ¥Ry c18Eag Wiars igadso Adsr)iyshe anydhaptraio o aatigenic KGRI AGrcRO O
2006/044459REhHIba20Q0ERAH Gn axaraple, biotin, thyroxine, and cortisol, it can be used in

conjunction with the labeled, , natyrally ogccurring tertiary ligands. Alternatively, any haptenic or
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well-developed and, in general, any label useful in such methods can be app led o the pregent
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uorescein 10 isathjocyanate, Texas Red, rhodamine, an ike), radiolabels (e.q., 3H, 1211 3sS,
14 o 30} SRR G S I IR OB QAo S S Torase)
horserddish isetiiriyasse aliextindRphospiatise, and bithéks),codinkirly (sed s déietiabite anzymes,
either in an B\ (gp e ppupg of A i (% immunosorbent assay)), and
colorimetric I;@éls szgécﬂr% agp (%1Ioid?}%{gaoéré&%%gd%%ésé%@zi@ﬂgﬁﬁ@‘ e.g. pgf;%%?%ﬁg? &9,
polypropylerferisiedisiuraerpiddass, rialinpathpmhtiase ol eetnieceymatoniresdy 2 driedebiced
component ehifjmassayhecaardingEnMmegas elblknewe) the iartr sindicates:aRevenavide
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15 plastic (e.g. polystyrene, polypropylene, latex, efc.) beads. The label may be coupled directly

or indirectly to the desired component of the assay according to methods well known in the
art. As indicated above, a wide variety of labels may be used, with the choice of label
depending on the sensitivity required, case of conjugation of the compound, stability
requirements, available instrumentation, and disposal provisions.

20 The secondary ligands can also be conjugated directly to signal generating |
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest as
labels will primarily be hydrolases, particularly phosphatases, esterases and glycosidases, or
oxidoreductases, particularly peroxidases. Fluorescent compounds include but are not limited
to, fluorescein and its derivatives, rthodamine and its derivatives, dansyl, umbelliferone, etc.

25  Chemiluminescent compounds include luciferin, and 2,3-dihydrophthalazinediones, e.g.,
Turninol.

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
himited to, a scintillation counter or photographic film as in autoradiography. Where the label

30 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
21



requirements, available instrumentation, and disposal provisions. 20 The secondary ligands can also
be conjugated directly to signal generating compounds, e.g., by conjugation with an enzyme or
fluorophore. Enzymes of interest as labels will primarily be hydrolases, particularly phosphatases,
esterases and YHa8%@4468, or oxidoreductases, particularly peroxidases. HElli¥eEeEMsedMpounds
include but are not limited to, fluorescein and its derivatives, rhodamine and its derivatives, dansyl,
umbelliferone, etc. 25 Chemiluminescent compounds include luciferin, and
2,3-dihydrophthalazinediones, e.g., luminol. Means of detecting labels are well known to those of skill

in the art. The, ey QauBSsiaihadba R RdOsEIG1be), Meann (ol delegion ngiude, but

are not limited to, a scintillation counter or photographic film as'in autoradiography. Where the label
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photographic film, by th e of electroni¢ detectors, such as charge coupled 21 WO 2006/044459
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with the label. Thus, in variots dipstick assays, conjugated gold often appears pink, w e b various
conjugated BEdRissasReatidae oot wie sbuipriienbiihg yiarieiniaieiah Eanceamerlp. eanlidlso be

used to remgygnQy dRlectREan-1eINS AL RIRTASH EXlraciaddnio Sotos famrsalidsample
material. For example, a solid sample can be extracted with an aqueous solyent, an %?anjc solvent or

a critical fluilie g ¥R ARITRE LU B RS AAPESHS AR BN R E iRt S¥%amples of
solid 100sanspigddn alobhee Poitaire mm&mﬂtmmmmaieﬂeewwmmmﬂimgum ﬂmaevtha_tt h_ave
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materials in some embodiments can be used to détect the presence of prion protein‘in. sofl. Other
solid samplédndtigdetesialaie snat rRRoditpe s san fssired to detest thyspresaeudl priparrdindmeal, beef

by-productsssheamesRerd Simpradisiadeeniand sk iRaesdand whibisshe, Rigduatasard gther animals
and animal gx%tclt\ég%gx{g gr%%},sbeef by-products, sheep, sheep by-products, deer and elk, deer and elk by-
15  products, and other animals and animal derived products.
Alternatively, prions and prion-binding material complexes may be treated with
proteinase K (PK). PrPc is highly sensitive to PK, while PrPsc is partially digested to form
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
20 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 PrPe.

Use of Binding Materials to Quantify Prions
25 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
30  (TLC), hyperdiffusion chromatography, and the like, and various immunological methods,

such as, but not limited to, such as fluid or gel precipitation reactions, immunodiffusion
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Alternatively, prions and prion-binding material complexes may be treated with proteinase K (PK).
PrPc is highly sensitive to PK, while PrPsc is partially digested to form PrPres. The PrPres molecule
itself is. highly resistant to proteolysis. Thus, PK treatment will digest PrPc, and will convert PK
sensitive PrPs¥@2PRea3¥ollowing removal of PK, the 20 PrPres can berdenzstansaass 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 Materials to Quantify Prions
25 A binding material-prion complex, or alternatively, an antibody to the prion or binding material-prion

complex, can.be detec e% nd guantifi d%g ny af a number of means Iléinown to thqse of skill in
the art. The R o SBUP K. ABLRATELS Ty LLE e LSt RO A L2 Shcf me- ke
spectrophotwnumeseeuigesgs/(HIEbNOponesiy] wapitlent/astostrophbedsis, high performance liquid
chromatography (HPLC), thin layer chromatography 30 (TLC), hyperdiffusion chromatography, and the

like, and various immunological methods, such as, but not limited to, such as fluid or gel precipitation
reactions, iftRARIIAIBR-PoliPIHEE044459 PCTIUS2005/036676 (single or double),
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Means of reguging, 3HAl3 BRR:IRSEACHIRIING 390:48), 'OWR R DSRRE %;@Jsmfm drehypically, this

involves coating the solid support with a proteinaceous composition. In particular, protein
compositiorfs PEIERASEGYS HRTBRH Py HaPrrier S BFRISHID GRTRBIDRY, wﬁgéhﬁwwf‘a@e%a@w used. The
inventioh wigehentgbambedBugrandeietataibdymayyekepecific examples. The following examples are
offered for illustrative purposes, and are intended neither to limit nor define the invention in any
manner. 15 Example |

The invention will be described in greater detail by way of specific examples. The

following examples are offered for illustrative purposes, and are intended neither to limit nor
define the invention in any manner. .
15
Example 1
Identification of Prion-binding Materials
Eighty polymer or inorganic particles were tested by using a prion binding on-beads
test by a NBT/BCIP chromagen (nitroblue tetrazolium/5-bromo-4-chlore-3-indolyl-
20  phosphate-p-toluidine salt), as described below, using normal hamster 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 evaluated further. Table 2 summarizes the twelve
particles in their ability to bind to normal hamster prion. A higher score indicates an

25 increased amount of prion binding.

Table 1.

Screening Polymeric Material or Inorganic Particles for Prion Protein Binding
Reference No. Name Manufacturer Binding Results
1 Toyopear™ Amino-650M Tosoh Bioscience -+

{Montgomeryville, PA)
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Identification of Prion-binding Materials Eighty polymer or inorganic particles were tested by using a
priors binding on-beads test by a NBT/BCIP chromagen (nitroblue
tetrazolium/5-bromo-4-chloro-3-indolyl- 20 phosphate-p-toluidine salt), as described below, using
normal hamste¥ Briitffttdgenate. The binding results are provided in TaBEl YHR&AE676 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 evaluated further. Table 2 summarizes the
twelve particles in thelr ablllty to bind to normal hamster prlon A hlgher score |nd|cates an 25

increased
Prion Protgin Binding Ref
Amino-650M Tosoh Biosai

e d A6 STVET
erence No. Name Manufact
ience +++ (Montgomeryville, P

rer *BmdamgnR@suH@ 1

PA)“23 e onpsrtiaa,

ToyopearITM
159

PCT/US2 \Gely e ARG PN Acetylatiqn Jens Ry, NeLt -[Carolinaysiare Univegrsity
(NCSU) usi rPlL_Amino 650M.2 TSK-GELTM Amino 750C Tosoh Bioscience +++..3
ToyopeartTM Epoky 7008C %88&H Bl JRIEH QO Toy opeg?PPM%F‘-C@EFBoxy- Tosoh Bfoscience |
650M 5 Toyopeardl M AFHepapexriFagohGinssience + 6500 dh Braessbyom|TM CG-71m Tosoh
B?osc?ence - 7 Amberchro ny\g/g CG-300m Tosc_Jh B_iosc ence - 8 ToyopearlTM[HW-40C Tosoh
Bioscience - 9 Toyopearl -50F Tosoh Bioscience - 10 ToyopearlTM AH-Chelate-650M Tosgh
Bioscience - 5 Toyopeari™ AF-Heparin- Tosch Bioscience +
650M
6 Amberchrom™ CG-71m Tosoh Bioscience -
7 Amberchrom™ CG-300m Tosoh Bioscience —~
8 Toyopearl™ HW-40C Tosoh Bioscience -
9 Toyopearl™ HW-50F Tosoh Bioscience -
10 Toyopearl™ AF-Chelate-650M Tosoh Bioscience -
11 Toyopearl™ DEAE-650M Tosoh Bioscience +
12 Toyopearl™ DEAE-650C Tosoh Bioscience -
13 Toyopearl™ Super Q-650M Tosoh Bioscience
14 Toyopearl™ Super Q-650C Tosoh Bioscience +
15 Toyopearl™ QAE-550C Tosoh Bioscience -
16 Toyopear]™ CM-650M Tosoh Bioscience -
16’ Toyopearl™ CM-650C ‘Tosoh Bioscience -
17 Toyopear{™ SP-650M Tosoh Bioscience -
18 Toyopear!™ SP-550C Tosoh Bioscience -
19 TSK-GEL™ Ether-5PW Tosoh Bioscience -
20 TSK-GEL™ Phenyl-5PW Tosoh Bioscience et
21 Toyopear!™ Butyl-650C Tosoh Bioscience -+
22 Toyopearl™ Phenyl-650C Tosoh Bioscience ++
23 Toyopearl™ Hexyl-650C Tosoh Bioscience -
24 TSK-GEL™ DEAE - 5PW Tosoh Bioscience =+
25 TSK-GEL™ Q - 5PW Tosoh Bioscience +
26 Toyopearl™ AF-Tresyl 650M Tosoh Bioscience ++
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1 | ToyopearlTM DEAE-650M Tosoh Bioscience + 12 ToyopearlTM DEAE-650C Tosoh Bioscience -
13 ToyopearlTM Super Q-650M Tosoh Bioscience + 14 ToyopearlTM Super Q-650C Tosoh

Bioscience

+ 15 Toyo

earlTM QAE-550C Tosoh Bioscience 16 ToyopearlTM CM-650M Tosoh

Bioscience - 18§ 3Y53é41¥M CM-650C Tosoh Bioscience - 17 Toyopearl PHISBE56R$576soh
Bioscience - 18 ToyopearlTM SP-550C Tosoh Bioscience 19 TSK-GELTM Ether-5PW Tosoh

Bioscience - 20 TSK-GELTM Phenyl-5PW Tosoh Bioscience +++ 21 ToyopearlTM Butyl-650C Tosoh
Bioscience ++ 22 ToyopearlTM Phenyl-650C Tosoh Bioscience ++ 23 ToyopearlTM Hexyl-650C

Tosoh BioqCients7 24 TSR GRL FVEDEAD 7 FFVW ToSgh BioSTI &TT 25 TSK-GELTMQ=5PW
Tosoh Biogcience + 26 ToyopearlTM AF-Tresyl 650M [Tosoh Bioscience ++ 24 WO 2006/044459
PCT/US20D5/036676 27 Emberliteﬂvl XAD-7 HP Supg¢lco KelafersniAbA) 28 AmberliteTM
XAD-1180 [Supelaz - 29 DlalﬁfyaﬁwbeadsTwsblP 20S$ SupelcgupdBoDiaion/depabeadsTM SP 20
Supelco + [3:-MCLGel-CHR-20R Supelco - 33 DavisilTM Silicalgel
grade 634 Supelc%)9 34 DRGNS Wc?ﬁdéehf 55485643 |Supelcd®¥!Blue rayon trisulfonated Supelto
Not tested.|It is blge (syn] Opppesphibaioeysepuoeg) rayon fiberggieRmbertite TM TRC-718 SUPEICo; -
31 MCI Gel CHP 20P Supelco -
32 Silica gel grade 7754 Supelco -
33 Davisil™ Silica gel grade 634 Supelco -
34 Davisil™ Silica gel grade 643 Supelco -
35 Blue rayon trisulfonated Supelco Not tested. It is biue
{syn: Copper Phthalocyamine) rayon fiber.
36 Amberlite™ JRC-718 " Supelco -
37 Diaion™ CR 20 Supelco -
38 Amberlite™ JRA-958 Supelco -
39 Dowex™ MSA-1 Supelco -
40 Amberlite™ JRA-910 Supelco +
41 Diaion™ PA 418 Supeico -
42 Fractogel™ EMD DMAE E. Merck bt
650(S) (Gibbstown, NJ)
43 Fractogel™ EMD Phenyl 1 E. Merck -
650(S)
44 Fractogel™ EMD TMAE E. Merck H+
650(S)
45 Fractogel™ EMD Propyl E. Merck -
650(S)
46 Fractogel™ EMD Amino (M) E. Merck -
47 Fractogel™ EMD SO;* 650(S) E. Merck ++
48 Fractogel™ EMD COO" 650(S) E. Merck +
49 PMMA Bangs Laboratories -

Poly{methylmethacrylate)

(Fishers, IN)
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37 DiaionTM CR 20 Supelco - 38 AmberliteTM IRA-958 Supelco - 39 DowexTM MSA-1 Supelco - 40

AmberliteTM IRA-910 Supelco + 41 DiaionTM PA 418 Supelco - 42 FractogelTM EMD DMAE E.

Merck +++ 650(5) (Gibbstown, NJ) 43 FractogelTM EMD Phenyl | E. Merck - 650(5) 44 FractogelTM
EMD TMAE E #4448+ 650(5) 45 FractogelTM EMD Propyl E. Mer@€TE88EPHE Fractogel TM
EMD Amino (M) E. Merck - 47 FractogelTM EMD S032- 650(5) E. Merck ++ 48 FractogelTM EMD
COO" 650(5) E. Merck + 49 PMMA Bangs Laboratories - Poly(methylmethacrylate) (Fishers, IN) 25
WO 2006/044459 PCT/US2005/036676 50 Aluminum oxide -100+325 Aldrich ++ (M|Iwaukee WI) 51

Polyethylene Aftmgh =52 %Hﬁl&ﬁ}‘d{& e i5R3 50 Atgrich i’*dﬁw\uylen,,/maucm anhydride)
Sigma Chgmical Co. - (St Louis, MO) 54 Aminomethylpolystyrene resin Aldri¢h - 55 Aluminum ox
activated Aldrich - 56 Silida, fumed Aldrich ++ 57 PVDFE SOMilrukgesiiDo1 Solvay ++++
(nonspecific) (Atpurn HillpdWlthyiene Aldrich -

52 Aluminum oxide —100+400 Aldrich +

53 Poly(styrene/maleic anhydride) | Sigma Chemical Co. -

(St. Louis, MO)

54 Aminomethylpolystyrene resin Aldrich -

55 - Aluminum oxide, activated Aldrich —~

56 Silica, fumed Aldrich ++

57 PVDF SOLVAY 1008/1001 Solvay TET (nonspecific)”

{Auburn Hills, MI)
58 PVDF SOLVAY 1015/1001 Solvay +++ (nonspecific)
59 Silica gel for column, 35-70 um Acros -
(Pittsburgh, PA)

60 Silica gel 60-200 mesh Acros -

61 PolyStyrene, 0.93 um Bangs Not tested, emulsion

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

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

64 1,2 DAP' - Epoxy 700EC Aldrich -

65 1,3 DAP — Epoxy 700EC Aldrich -

66 1.4 DAB’ — Epoxy 700EC Aldrich -

67 L-Lysine — Epoxy 700EC Aldrich +

68 TETA” — Epoxy 700EC Aldrich +

69 Prometic CG-1083 Prometic BioSciences | ++++ (nonspecific)

{Cambridge, UK) ‘

70 Prometic CG-1085 Prometic BioSciences + (nonspecific)

71 Prometic CG-1086 Prometic BioSciences + (nonspecific)

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

73 Prometic CG-1084 (purpie) Prometic BioSciences | -++ (nonspecific)

74 Prometic CG-1087 (purple) Prometic BioSciences + (nonspecific)
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58 PVDF SOLVAY 1015/1001 Solvay +++ (nonspecific) 59 Silica gel for column, 3 5-70 um Acros -
(Pittsburgh, PA) 60 Silica gel 60-200 mesh Acros 61 PolyStyrene, 0.93 um Bangs Not tested,
emulsion 62 Bangs Lab Silica, 0.20 urn Bangs Not tested, emulsion 63 Bangs Lab Silica, 0.97 um
Bangs Not test&tf #RfI&18H 64 1,2 DAP'- Epoxy 700EC Aldrich 65 1,3 DARST/ER8%/03G0EC Aldrich
66 1,4 DAB - Epoxy 700EC Aldrich - 67 L-Lysine - Epoxy 700EC Aldrich + 68 TETA 3 - Epoxy 700EC
Aldrich + 69 Prometic CG-1083 Prometic BioSciences ++++(nonspecific) (Cambridge, UK) 70
Prometic CG-1085 Prometic BioSciences + (nonspecific) 71 Prometic CG-1086 Prometic BioSciences

+ (nonspedfic)—72rometi W{W monspecific)

CG-1084 (nurnleﬁg:omet r?lga&?r%glé;nces ++ (nonspecific) ??%&ng@ﬁgac 63087% L{))nggrlgrrbletlc
BioSciences + (ndispecifity rEBafias 80663 4rum P C T) SonetirBie8iemresp oﬁTéﬁd@M@tfw)
(purple) Prometic BioSCIeNpeskic (000IPEE fhulpied PromMatimide Bl {chREP e)i—ﬂ@?h%ﬂ&;?d&k ces

++++ (norL peciﬁr\\ 79 Prém = metic-BioSciences ++4+ (nnnqn(—‘-mflﬂ 6

Ethylenediamine,i%lymer-%ﬂ’r‘@ﬁ’dmﬁﬁ PPYYPRarmadia Sourcdldd Pharmacia + (Plscataway, NJ)
80 Clear-Base Resin (HClWepdide International - (Loufsville, KY) | DAP: diaminopropane

77 Pharmacia Source 30Q Pharmacia +

(Piscataway, NJ)
80 Clear-Base Resin (HCI) Peptide International -
(Louisville, KY)

! DAP: diaminopropane
> DAB: diaminobutane
3 TETA triethylenetetramine
5 * Amberchom™ is a registered trademark of Rohm and Haas Company (Philadelphia, PA)
" Nonspecific: means the negative control without antibody 3F4 has the same signal as the
ones tested with antibody 3F4.
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2 DAB: diaminobutane 3 TETA: triethylenetetramine 5 4 AmberchomTM is a registered trademark of
Rohm and Haas Company (Philadelphia, PA) Nonspecific: means the negative control without
antibody 3F4 has the same signal as the ones tested with antibody 3F4. 27 WO 2006/044459
PCT/US2005/3388%%6/ 5% 2. Ability of Polymeric Binding Materials to Big&@ &M Bigitster Prion
HaPIPc) Base Resin Manufacturer HaPrPc Polymer Compounds FractogelTM EMD TMAE E. Merck 5
650(5) PMMA Fracto e1TM EMD 5032 650(5 PMMA E. Merck 2 FractogelTM EMD DMAE PMMA E.
Merck 4 650(5) PMMA Tosoh 3 ToyopearlTM Amino-650M Bioscience TSK-GELTM Amino 750C
PMMA Tosoh 3 Bioscience TSK-GELTM Pheny-2PW PMMA Tosoh 3 Bioscience PMMA Tosoh 3

TSK-GELTALEAEFRRW RIS GIgRcVIRHIRIS BIM Butvi P0G RMYSh [Rspip4 Bioscience

ToyopearlTM Phenyl-650C PMMA™ TGSk Lip $C oG- AT MU ppde] - 100+325 A1203 Aldrich 2
Aldrich silica, furageh&iIQinpddiiich 2 ToyopearTM AF-Tresyl 650M PMMA Tosoh 2
Fractogel™ EMD TMAE " E. Merck 5
650(S) PMMA
Fractogel™ EMD SO,* 650(S) | PMMA E. Merck 2
Fractogel™ EMD DMAE PMMA E. Merck 4
650(8)
PMMA Tosoh 3
Toyopearl™ Amino-650M Bioscience
TSK-GEL™ Amino 750C PMMA Tosoh 3
Bioscience
TSK-GEL™ Phenyi-5PW PMMA, Tosch 3
Bioscience
PMMA Tosoh 3
TSK-GEL™ DEAE-5PW Bioscience
Toyopear]™ Butyl-650C PMMA Tosoh ' 2
Bioscience
Toyopearl™ Phenyl-650C PMMA Tosoh 2
Bioscience
Aluminum oxide —100+325 ALO; Aldrich 2
Aldrich silica, fumed Si0, Aldrich 2
Toyopearl™ AF-Tresyl 650M PMMA Tosoh 2
Bioscience

** PMMA: Polymeric methacrylate.

5 The prion binding on-beads test by NBT/BCIP was performed as follows. When
starting with normal PrP from a 10% hamster brain homogenate, the sample was solubilized with
0.5% Sarkosyl (200 pL of 10% to 4 ml brain) for 30 minutes at room temperature on an agitator.
The sample was centrifuged at 14,000 rpm for five minutes. The supernatant was removed and a
dilution of the supernatant was made in a desired media. Ninety-six well microtiter plates (Cat.
16 No. 3075, Becton Dickinson, Franklin Lanes, NJ) and Millipore MultiScreen-DV plates (Cat.
No. MADV N65 10, Millipore Corporation, Bedford, MA) were first blocked with 200
pLliwell of 1% (W/V) casein from Pierce (Rockford, IL) at 65°C for one hour. Ten
milligrams (10 mg) dry beads were swollen in 1 ml 10 mM PBS pH 7.4 and washed twice.
The microtiter plates were emptied and 20-30 uL of a suspension of swollen beads was added

15 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 Corp. Los Angeles, CA) which had already been heat-treated at 60°C for
28



Bioscience PMMA: Polymeric methacrylate. 5 The prion binding on-beads test by NBT/BCIP was
performed as follows. When starting with normal PrP from a 10% hamster brain homogenate, the
sample was solubilized with 0.5% Sarkosyl (200 pL of 10% to 4 ml brain) for 30 minutes at room
temperature oWV 8tdF? The sample was centrifuged at 14,000 rpm foPfiFEURH9GH#3S5 TFhe
supernatant was removed and a dilution of the supernatant was made in a desired media. Ninety-six
well microtiter plates (Cat. 10 No. 3075, Becton Dickinson, Franklin Lanes, NJ) and Millipore
MultiScreen-DV plates (Cat. No. MADV N65 10, Millipore Corporation, Bedford, MA) were first

blocked wit Il %.: in, fr ierce:( ord 5C far one hour. Ten
milligrams (}}%qn%lﬁl&rﬁeﬁééeé&é%\ggﬁ%%ﬁng%{? rgnl?ol%ﬁ?rlﬁgl\ﬁfP%%S%p?jv Lglr%%v%a{g ue%(% tiev(\i/i%ter.o e

microtiter plABSHErERpliechaws 2iisthe bﬁaé%ﬁmwewdfmmitéwbé@ammmw 498 to each
well. The suspengiosy wes allpwagiia seiiqandishepiusuralssaseraruas Noraliiamster brain

homogenate was diluted 1:10 in 5% human serum albumin (Alpha Therapeutic Corp. Los Angeles,

CA) which HRPRR A een Nanaddsd it exrerisensd wetlspGosrodavells Patring 1003/036676 ten

hours. The S%Eﬁ&ﬁipﬁ%%ﬁ@@%@etﬁx&xmgﬂ%&%%ﬁg%ﬁ?éh‘%'ha@@viﬂP aLggem temperature
for 1.5 hours with the beads. The unbound protein solution was removed, and 100 L of 3F4

monoclonal antibodg SfgfePeabBictorrsbedreviaoatitiah?, Wid) PRk Go6b #t pbh TAsEhe was
added to the®spesipenidowglleCeBlel wellsranial %@éﬁ%@&&ﬁ%@iﬁiﬁémeﬁﬁgwefe
e the

incubated WéEh :!?)legé?rr& ht at ng #Vﬁh é?e(i]ns:? gitattlggL The b_eads wer ) n washed twice with 10
mM PBS+10 W Eut2at @f—f HEriEvEEc zg?i/ D fiBH 95 AR ¥R AT Statk 5o pRltase
conjugate (HAGEB8¢ISignasabipldsouis; M@hawhitit viasidiltadcbhORperdtcoanRithanag. added at a
AN 10 the SR b BT R erd RS D ST s Seorm the
washes. Théhearaphes Wes samalisevethreashied dhrogitinmes Sl BBS+TweeFvaen 0DENAF%) pHpty .4, 3X
with PBS+Cpi2+ 3siganvithslidNa Gl Ra dvii canvita 0RMids B8 505 MW TGP a5REMP -5 The
I-Step NBT/%{%&F{Z%QI%}B&%? was mixed well and 100L was added directly to '
The 1-Step NBT/BCIP substrate was mixed well and 100pL was added directly to
15 each well until desired color development (light purple). Typical incubations were from five
to fifteen minutes. A filter paper (#1703932, BioRad, Hercules, CA) was cut to shape and
wetted with distilled water. Bead suspension was added into the blot wells of S&S Minifold I
Dot-Blot System (Schleicher-Schuell Bioscience, Keene, NH) under vacuum. The wells were
rinsed with water and the results scanned into a computer.
20
Example 2
Identification of Prion-binding Materials
Identification of prion-binding materials was performed using hamster brain
homogenate in batch format, using two different detection systems. In the first, the amount of
25  prion bound to a material was detected by staining the beads after incubation with the target
material. The second method detected the amount of prion present in the unbound fraction
contained in flow-through and wash samples using SDS-PAGE and western blots. A detailed
description of each methodology is described below.
As shown in Table 3 below, the Toyopearl™ Amino-650M, TSK-GEL™ Amino
30 750C and TSK-GEL™ Phenyl-5PW provided the most specific binding of hamster brain
PrPc.
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15 each well until desired color development (light purple). Typical incubations were from five to
fifteen minutes. A filter paper (#1703932, BioRad, Hercules, CA) was cut to shape and wetted with
distilled water. Bead suspension was added into the blot wells of S&S Minifold | Dot-Blot System
(Schleicher-SchifeRBig4tt€hce, Keene, NH) under vacuum. The wells wer8CHASaH I fater and the
results scanned into a computer. 20 Example 2 ldentification of Prion-binding Materials Identification
of prion-binding materials was performed using hamster brain homogenate in batch format, using two
different detection systems. In the first, the amount of 25 prion bound to a material was detected by
staining the beads after incubation with the target material. The second method detected the amount
of prion present in the unbound fraction contained in flow-through and wash samples using
SDS-PAGE and western bIots A detalled descrlﬁﬁ'?iﬁ %f each methodology is descrlbed below. As

shown in Ta
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For the on-bead detection method, 96-well microtiter plates (Cat. no. 3075, Falcon,
Becton Dickinson, Franklin Lanes, NJ) and Millipore Multiscreen-DV plates (Cat. no.
MADV N65 10, Millipore, Bedford, MA) were blocked with 200 pL/well of 1% (w/v) casein
at 65°C for 1 hour. Aliquots of 10 mg of each polymer were scaked in 1 mL of 10 mM PBS
pH 7.4 and washed twice. The microtiter plates were drained and 20-30 pL of a suspension of
resin was added to each well. The resin was allowed to settle and the excess solution
removed. To the resins was added 150 puL of a 1:10 solution of normal hamster brain
homogenate in 5% human serum albumin. The mixture was incubated for 1.5 hours at room
temperature. The wells were drained and-100 pL. of 3F4 antibody (1:4,000) in 1% casein
was added to each well and incubated overnight under refrigeration and gentle agitation.
Beads were then washed twice with 10 mM PBS + 10 pM CuCly, pH 7.4, followed by
addition of 100 pL/well of secondary antibody alkaline phosphatase conjugate {Cat no.
A3688, Sigma, St. Louis, MO) and incubation for 1 hour at room temperature under gentle

agitation.
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To o earlTM AF-Tresyl 650M ++ FractogelTM EMD DMAE ++++ 5+ (nonspecific) 650(S) Fracto
elTM EMD TMAE 650(S) +++++ 5+(nonspecific) Fracto elTM EMD S03" 650(S) ++ +++ Aluminum
oxide-100+325 ++ + Aldrich silica, fumed ++ 5+nons ecifi c 5 For the on-bead detection method,
96-well microti¥P gfafd¥4€at. no. 3075, Falcon, Becton Dickinson, FrankliROTAes0M3¥@Rd Millipore
Multiscreen-DV plates (Cat. no. MADV N65 10, Millipore, Bedford, MA) were blocked with 200 [IL/well
of 1% (w/v) casein at 65C for 1 hour. Aliquots of 10 mg of each polymer were soaked in 1 mL of 10
mM PBS 10 pH 7.4 and washed twice. The microtiter plates were drained and 20-30 sL of a

suspension of resiygs dfiade gashuelh Hoedes aarAlewa.uRILG ADd g exgss solution

removed. To the resins was added 150 pL of a 1:10 solution of normal hamste In homogenate in

5% human SBeYmesiBiaskRi thive HneunatHe mddiBRed M Suehrs G0 ¥oRweenderattié4The wells
were draine%ﬁ@@éﬁ%|-1@frﬁﬁ%ﬂ@ﬂbﬁﬂﬁﬂ@u@%@\iﬁ‘cé%ﬁ@?ﬁWlélﬂ@?c@%&dswméW%@nd

incubated overnight under refri_/geration and gentle agitation. Beads were then washed twice with 10
mM PBS + 107 @Zf‘bﬂlﬁ & followed by addition of 100 L/well of secondary antibody alkaline

phosphatase conjugateviSiRlNRadd 3638 1R Racte! . WisoMQ) SNIINSHERHIQAHAE e HBHE a%room
temperature under genctfli?ﬁa i‘t{;r]téi%n; 30 WO, 2006/044459 PCT1US20051036676 All the wells were

drained and TH&5848%s BSTh& RATT et Hanrsrasddo e daprs ot @R Adimfle times
with 10 mM PBE&-BidBpitG uitilZad tBeQp%%! Tngeniv2valpidd7 .4, followed by 10 mM PBS + 10 M

Chcts e VSRS A BT L ST GR  een

were transfewigt 1o #ifié PB&pei Using 41C38Sriginifetde placed into microfuge tubes. After washing

10 with PBS at least four times, the beads were transferred to Ultrafree-MC 0.45 um filter units

(UFC30HVNB, Millipore, Bedford, MA) and rinsedragain with PBS. Ten percent hamster

brain homogenate (HBH) was treated with 0.5% Sarkosyl and diluted 1:10 and 1:20 in PBS.

A 200 pl aliquot of it was added to each bead sample and incubated for eight minutes under

agitation followed by a two-minute centrifugation at 10,000 rpm to recover the unbound

15 fraction. Aliquots of 26-uL of flow-through were placed in 0.7 mL microcentrifuge tubes and

stored at -20°C for Western blot analysis.

. The samples were thawed before Western blot, and 10 pL of sample buffer NuPAGE

LDS Sample buffer, NP00OO7, Invitrogen, Carlsbad, CA) and 4 pL of reducing agent

(NuPAGE Sample Reducing Agent, NP00O04, Invitrogen) (DTT, IM in HyO) were added.

20 The solution was incubated at 90-100°C for ten minutes. The samples were applied to a 15-

well NuPAGE 4-12% Bis-Tris Gel (NP0323, Invitrogen). To each well of a gel, 17 pL was

applied for a western blot analysis and 14 pL for a protein stain gel. The volume of molecular

weight marker (MultiMark Multi-Colored Standard, LC5725, Invitrogen) was 5 pL. Western

blots used PYDF membranes, 1% casein as blocker, 1:10,000 of 3F4 as primary antibody,

25 1:3000 of goat anti-mouse horseradish peroxidase (HRP) conjugate as secondary antibody
and ECL plus as substrate. Films were exposed for six minutes.

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.
30.
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| Dot-Blot System and had the resulting color evaluated. For the unbound fraction detection, 100 L of
each bead sample previously wetted with 10 mM PBS pH 7.4 at 4C overnight were placed into
microfuge tubes. After washing 10 with PBS at least four times, the beads were transferred to
Ultrafree-MC 0¥ #Pfiftét4ehits .(UFC30HVNB, Millipore, Bedford, MA) and’ 6iR48308H%i¢6V6ith PBS.Ten
percent hamster brain homogenate (HBH) was treated with 0.5% Sarkosyl and diluted 1:10 and 1:20
in PBS. A 200 L aliquot of it was added to each bead sample and incubated for eight minutes under
agitation followed by a two-minute centrifugation at 10,000 rpm to recover the unbound 15 fraction.
Aliquots of 26-L of flow-through were placed in 0.7191%mm'\%§>centrifuge tubes and stored at -20C for
Western blot analysis. The samples were thawed bétore Western blot, and 10 L of sample buffer
(NUPAGE LDS Sample buffer, NEBGaRinaicnsdEnocainshag SB:aifaiy 4 L of reducing agent

(NUPAGE Sample Raduayo,Raenb MR Moy TogeR kR bindh BHAS wateaddagvgy,The

solution was incubated at 90-100C for ten minutes. The samples were applied to a 15- wel NuUPAGE
4-12% Bis-FRCHeINR e visiuph fispgRan)e F6BER R GPHTER soniaiieds s pmdllisPardieSern blot
analysis andelaid_tfer sepiotain kig @elighhe welunelohmbliesghast Weight lagkebduliMark
Multi-CoIorecql%andar LC5725 Invitrog&gi)nw \{/)Vestern blotg uEelegiDF éne bcﬁaqgs, 1%

aso.L.
casein as bloczkézﬂgf:i %1885 o‘?’%ﬁé réqsnﬁnmar;llngr%\ﬁ%lgcily,né%gil%tﬁb& ofaﬁé)§¥ a(n Pii8UBE flore8radish
peroxidase {EiRMywbppligeiecerirstcoprabrprantidotsy spastiEdly, pheschslicnps treltdioR rmentgimesd exposed

for six minutesy SERIRS Withdigh FEm dining ia-be binding,matgrialspragiice HQﬁ&%@EAtU&,the flow-

through and are scored "5+". Those having no binding are scored "-". The other samples are graded

between thd S pAGhQUsshrERA RIS RSO ASHAET- P PANGSEISHRYO JBIAls T Piaimbrmagenatssnition of
Prion-tindingh8peagHisiktisanevally aleitdcd padstiooiposedatdifferging hinding matedimeere

quantiatively, placed o ingfhidyel ispasabls columns, The columns coniained s smal enough to
5 retain the beads utt%r’ge enougeh 0 permi ow-%hrouah of the cha?laenge Soltitions *Fhé
quantitatively transferred from their columns into collection vials from which known
quantities were removed for subsequent processing to determine specific prion binding and
nonspecific protein binding. The flow-through solution and the remainder of the reacted
15  beads were also stored for potential future analysis,

Using the methods that are described in more detail below, the binding activity of
eleven binding materials for prion proteins was determined as described in Table 4. The
binding materials are ranked (with a ranking of 1 being the binding material axhibiting the
largest amount of binding to prion proteins) for the ability to bind either normal or infectious

20 human or hamster prion protein. For example, the Fractogel™ EMD TMAE 650(S) binding
material (having a methacrylate backbone and the functional group ~CHp-CHy-N'(CHa)s)
bound the largest quantities of both hamster and human infectious prion protein (PrPsc), and
the Fractogel™ EMD SO;% 650(S) binding material (having a methacrylate backbone and the
functional group -SO3”) bound the largest quantities of both hamster and human normal

25  prion protein. These quantities were measured by releasing bound protein from the prion
binding material, separating the released proteins by electrophoresis, and using Western blot
to analyze immunoreactivity of protein released from the binding material with a prion-
specific monoclonal antibody. The binding of the antibody to prion proteins was detected by
chemiluminescence. Quantification was achieved by comparing the darkness of

30  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
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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, noninfectious human brain
homogenates, ¥Pr8ffiftfd¢ifous hamster brain homogenates. The 10 challeRgeiEsigtiodsWere allowed
to pass through the target binding material for a defined period of time, while the flow-through was
being collected. Beads were then rinsed and quantitatively transferred from their columns into
collection vials from which known quantities were removed for subsequent processing to determine
specific prion hinding and nonspecific protein binding. The flow-through solution and the remainder of
the reactoct THRURA 1% HSE G PI Db BRI oA SHER e CORIG RS RGO ® S arc
described irsmmereccetaito eltab)itheddimdimgpadiigitheciamidy mbindiag imelteridileddy. prion proteins was
determined as described in Table 4. The bindingrpgtgrials are ranked (with a ranking of 1 being the
binding materigl f19 $BEniRFIEREAMAYBLRURIAHIBY IBiRHAD RIIEINRIICH IAG.abilide bind either
normal gr infeglings)2QoHan 8BS G LPHEE), RIS ERLEXARIS: thermrasiaaeilileMD TMAE
650(5) binding material (havingisingiiacaterbackosa-anthiecfunstipnal group
-CH2-CH2{¥siokt)ahpbmideantne Iargesmwntqgmméamrhamaﬁ% A FEMRRPHERcTowPRTION
protein (Prp&oytiamd sthe FractogelTM EMEiSOB2' 650(5) binding material (having a methacrylate
backbone amehdtageifipnaligroup -$08MoUNd thedatgest quantities af both hamster and hyman
normal 25 pégsprotein. These quantities were measured byireleasirlg boundjprotein from the prion
binding majtefiEh-SEpdfaiiif the reIeaEed proteins by electrophoresisj and usihg Western blot to
analyze imhFuvoneietRAD SORT SIS y¢lcRigdthfragm thadbieiding materipl with apride- sgecific
monoclonal #&ifiody. The binding of fhe antibody to prion proteins was detected by

chemilumindstsrae™ONahBlEsEoN wasfadMiavad By Merdparing the darkdessiof 30 electrophorktic
bands on filf?#fdic ibody bouind to prior) protein that fhad begn boundj} to the bjnding material)
with contro C 2 Wmmp I9G, ahd 32 \WQ 2006/044459;
PCT(LJS20 0 e o the®Bthding méteripls. Ranking4 for pindfng
materials ha vere-astablis g&gaeaﬁmwh = Tdl A bands,th each_ott3 \er
g 050
directly. TPIE cHOH-CHNHL Bioscience
TSK-GEL™ Phenyi-5PW PMMA Tosoh 7 5 5 2
-CgHs Bioscience
TSK-GEL™ DEAE-5PW PMMA Tosoh 4 7 6 8
-CHy-CH,-N'H(C;Hs), Bioscience
Toyopear]™ Butyl-650C PMMA Tosoh 8 4 8 5
-(CH,)3-CHs Bioscience
Toyopear!™ Phenyl-650C PMMA Tosoh g 6 9 6
CeHs Bioscience :
Aluminum oxide ~100+325 ALO, Aldrich 10 3 7 10
Toyopearl™ AF-Tresyl 650M PMMA Tosoh I 11 11 1
SO,-CH,-CF4 Bioscience
Preparation of Dry Beads
10 Dry beads were prepared in bulk by wetting the beads with a 20% methanol solution

in water. The beads were left for at least 24 hours before using. When the original amount of
dry beads was between 0.5 g and 2.5 g, the pre-wetted bead slurry was transferred to a 50 ml
plastic conical tube. The excess liquid was drawn off and 25 ml of 20% methanol was added.
The sample was then gently shaken or tumbled for 30 seconds. When the original bead
15  weight was outside of these aforementioned limits, the volume of methanol was adjusted

using 10 ml for less than 0.5 g of resin and 40 m! for 2.5 to 4.0 g. The beads were allowed to
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Ranking of 11 polymer compounds based on their ability to bind to normal hamster prion 5 (HaPrPc),
normal human prion (HuPrPc), infectious hamster prion (HaPrPsc) and infectious human rion
HuPrPse) after secondary screening. Polymer Compounds and Base Manufacturer HaPrPc HuPrPc
HaPrPsc HuPrB8Miféttal group Resin FractogelTM EMD TMAE PMMAG/HAH0B676 1 650(S)
-CH2-CH2-N+ CH3 3 FractogelTM EMD S032" 650(5) PMMA E. Merck | 1 10 9 -5032" FractogelTM
EMD DMAE PMMA E. Merck 332 7 650(S) -CH2-CH2-N+H CH3 2 ToyopearlTM Amino-650M
PMMA Tosoh 6 10 4 4 -CH2-CHOH-CH2NH2 Bioscience TSK-GELTM Amino 750C PMMA Tosoh 5 9

33 -CH2-C :CH2NH2.Bioscience TSK-, TM Phenyl-5PW PMMA Tosoh 7 5.5 2 -C6H5
Bioscience g%@ﬁ%ﬁ?ﬁ&ﬁf@%%%ﬁﬁ? %é%lﬁuﬁes/ %yém Fh(‘: ﬁlfsb?}dfﬁ ﬁf‘ E?&Z?—elas'di Bits&ence
Toyopearl TKrEpB 3G PNt A Tosulergatagt Soly@mH tisladiceHinesivns eartbybplanT MiRhéNnyl-650C

PMMA Tosofs0:R1 1 STheGRRHBIRP HRACH aNLBIRAB AR L O 3R 2602 AR ARHERA R 10
ToyopearlTM AF-Tres\ﬁ/l 650M PMMA Tosoh I 11111 11 S02-CH2-CF3 Bioscience Preparation of Dry

Beads 10 DRAkeAds e draklrey idisiikady WRkRE A& Sds with a 20% methanol solution in
water. The lieapsariedeletorsdidaast 24 hours before using. When the original amount of

Four hundred and forty microliters (440 pul) of bead slurry was transferred into a 15

ml plastic conical tube (220 pl. of wet beads per column used), and 10 ml of the working

buffer (20 mM Citrate buffer/140 mM NaCl, pH 7.0) was added. The sample was gently

shaken or tumbled for 30 seconds. The beads were allowed to settle by gravity for

10 approximately 12-15 minutes or until most of the whole beads were at the bottom of the tube.

The supernatant solution (including fines) was carefully drawn off and discarded. The

working buffer rinse was repeated two more times, and a sufficient volume of working buffer

was added to yield a 1:1 volume ratio. The sample was again gently shaken or tumbled for 30

seconds, allowed to settle and let stand overnight at room temperature, The volume of

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

Preparation of Pre-Hydrated Beads

Amino Toyopear]™ and other beads were obtained as wet slurries in 20% ethanol,

and did not require additional hydration steps. However, equilibration to working buffer was

20 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 ml of the working buffer was

. added. The sample was gently shaken or tambled 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

25  the bottom of the tube. The supernatant solution (including fines) was carefully drawn off and

discarded. The working buffer rinse was repeated two more times, and a sufficient volume of

working buffer was added to yield a 1:1 volume ratio. The sample was again gently shaken or

tumbled for 30 seconds, allowed to 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

30 the hydrated resin was held in buffer at 4°C until use.
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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 15 weight was outside of
these aforemeMbAEE/ MitHi8, the volume of methanol was adjusted using PEHFFRESEI%an 0.5 g of
resin and 40 ml for 2.5 to 4.0 g. The beads were allowed to 33 WO 2006/044459
PCT/US2005/036676 settle by gravity for approximately 12-15 minutes or until most of the whole
beads were at the bottom of the tube. The supernatant solution (including fines) was carefully drawn
off and dis%rd%dét;l;heam ha f?;!.r ri(r)jﬁ y%fog%g}gd'once more and then 20% methanol was added to
make a 1:1 (vf\I/?) ead srurry. ads were stored at 4C. 5 Preparation of Bead Slurry Four hundred
and forty microliters 14201} ¥ réAdisHIf Reater ShedernitomtB\a was adipddstivponioaiebiies§220 L of

wet beads pgf GRlWPRNBRIY @éﬂﬂcé‘;{?c@ﬂ'n‘aieﬁ‘gzeﬁewwafﬁkﬁ 1aR B feiraiepdiRALAQmi NacCl, pH

7.0) was added. The sample was gently shaken or tumbled for 30 seconds. The beads were allowed
to settle by SRt PIBPA CprERinh kst s rsHidg ohemter st wlims viofed &lpnd vsste at the

bottom ®f thBORotdhecsutpey natanibeatutios (incladiolfixees) wasserpiiobpharaexatsandmiscarded.
The workin Hffer rinse W(Fé eateg.%% more times,,and as%ﬂ‘é |e‘r11t vglygﬂelo worklnl%nbuffer was

re
added to yie a 1T volume ratio. The sampfgl\)/{vtg?%agi%h%%ﬁ?ffes a %r‘?}c')r tufnbfe %erd 59 seconds,

allowed to sélte &rallldtasrantiove ErighhHailso O tein peraturmpEturo lwitldo feighwiorkin diouffer was
kept at 1:1 tww&@&?@ﬁ&raé@@ggiﬁwgﬁgw&ﬂmpm&%d@a@aﬁas diaigg: eadsdugis figlg.n buffer at

4C until use, Preparation of Pre-Hydrated Beads Amino ToyopearlTM and other beads were obtained
as wet slurre8 sty edisnlsrkaitiesrd RBCraGtkekidaitsRanberat ricstepe dladoer, Biuilibration
to working i cwasos2ibpeddieadiasiotiovwsinihe panwidciusaersiesima®dhe sanurereial slurries to

contain appgximately 72% resin by volume dﬁ% 1sL of slurry per,calump was used. The beads
were transfeffrrlgg\t% %S%Jf r%lpﬁigesrﬁc tl%‘)ely(sé?’g‘?tlai‘g con%_aﬁrgpféa?h no%fﬁsecwgfr(ﬁﬁgybu or We 11a‘f’dded. The
sample wasagentignshakéhsamurhibie sifsratratilondnd prntyidughtiove RB4T owpet adorsetii tmd gravity for

approximatgli:s iRaMiNpie$refedalihaast af e heReRRAAS WERE @btained immediately after
preparation were not used.
15 Preparation and Handling of Brain Homogenate
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
20 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 puL 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
thawed brain homogenate. The sample was vortexed and rocked gently on wet ice for 30
25 minutes to allow for denaturation. The sample was then centrifuged at 14,000 rpm in a
microcentrifuge for five minutes at 4°C. The supematant was transferred to a new tube, and
the pellet discarded. The supernatant was held on wet ice for a maximum of one hour. The
resulting supernatant was a 10% brain homogenate confaining 0.5% Sarkosyl reagent.
Treated aliquots were applied to the columns no later than one hour after preparation and held

30  on wetice during handling.
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25 the bottom of the tube. The supernatant solution (including fines) was carefully drawn off and
discarded. The working buffer rinse was repeated two more times, and a sufficient volume of working
buffer was added to yield a 1:1 volume ratio. The sample was again gently shaken or tumbled for 30
seconds, allowB® #%éAnd let stand overnight at room temperature. ThECUBIRRMS/&F@WOrking buffer
was kept at 1:1 by any necessary addition of working buffer and 30 the hydrated resin was held in
buffer at 4C until use. 34 WO 2006/044459 PCT/US2005/036676 Preparation and Handling of Red
Blood Cells A bag of 110 ml AdsolTM (Baxter, Bloomington, IN) was added to approximately 250 ml

bag of red b 9(%:? conpcent O ra?e)d% Eg'?gr&ﬁp,(%t 250-300 ml RBC and residual white blood

cells and pla afelets. The resut matocrit vqume 6t red blood cell 5 (RBC)/total volume) was about
50-55%. AdsolTM: @@@aqbitpatetpmbpmtéﬂbmogé)oam RBEs ek snintenbyanveldion Ofie mixture

was then pagsag:iragghor Bﬁuﬂspmmgtmen falaaedpélé&m@oqmpQndfaﬁ%\baﬂ%o%wg&?m

temperature within eight hours from' collection and placed in a new b 5; This process decreased the

amount of 18R tes fW@P’F’é Rplorhshdreassed F&%ﬁ%f"éﬁ%gﬁ HKRREFH SeEmaicpsesiat 4C for
up to 425daystf Tihe téhiinal eampasiion @fﬁha:baﬁseramm&maﬂihgh@e@ﬁ%aar@tme WS, 30469 Adsol/8.5%

CPD v:v. Prior tq use, the erc nt olysis of BC preparation was checked by measuring the

absorbance RERTERY BPHIETs e%%ﬁa&ﬁ%%‘ﬁ&ﬁ#%ﬁ%ﬁ‘fﬁ?ﬁ&%ﬂ%%ﬁ ?gﬁiliﬁt?o?%“fﬁﬁt% greater

than a 2% increasevhdnglysifeoves tiieweimolflsis bvakeviptainedlnhnediafat:afier Hesagasation were

not used. 15 ling, of Brain Homogenate orma ster brain homogenate (10%
ﬂE gdﬂg%/&Dr R%Eﬁ%&géﬁ%e&% GS lﬂ’l qg}? %tﬁ] uﬁani)ett%rﬁ/lmr %‘l

w/v) was prepare wer an Ieagues a Uhiversit dn§ccord|ng to
their establislEgssethods. Aliquots were prepared in 1.8 ml volumes and held frozen at -80C or on

liquid nmogw%ﬁbtmfﬁ@@mm}mrw@%wﬁ%@@%gwce for aliquoting. Sixty microliters of brain
20 homogenate was used per column in each experiment. Following thawgég of a brain homogenate

sample, the sampl& & TRERE SRS 18EursdATd BesD BreYe SAPkdsyi PCAinmovsgritcshrkosy
dissolved in @&.5 ﬁﬂl@;ﬁr@ﬁﬁxﬂdﬁﬁﬁcﬁtﬁfﬁé.(&@%@%ﬁﬁm%@ 3MDEELRPEIP R Wikvdswas added

to each 60 L a guto separate a layer of Adsol™ onto the top. Then 60 pL of 10% treated brain
homogenate was added on top of the Adsol™ layer, thereby reducing the direct contact
15 between the RBC preparation and highly concentrated spiked material, i.e., brain homogenate
and Sarkosyl detergent. The co-mixture 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 to the Columns
20 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 0.5m! of challenge solution ﬂow-thrbugh was collected in a 2 ml cryovial.
25  An additional 0.5 ml of working buffer was added to each column, and the flow-through
collected in the same cryovial. The bead columns were then rinsed five times with 1 ml of
working buffer during which the beads were continually resuspended by pipetting to ensure a
thorough and uniform wash. The beads were then recovered from the columns as described

below,
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thawed brain homogenate. The sample was vortexed and rocked gently on wet ice for 30 25 minutes
to allow for denaturation. The sample was then centrifuged at 14,000 rpm in a microcentrifuge for five
minutes at 4C. The supernatant was transferred to a new tube, and the pellet discarded. The
supernatant w¥OHERs BH 442t ice for a maximum of one hour. The resultind®SH{isAteR46Has a 10%
brain homogenate containing 0.5% Sarkosyl reagent. Treated aliquots were applied to the columns no
later than one hour after preparation and held 30 on wet ice during handling. 35 WO 2006/044459
PCT/US2005/036676 Quantitative Transfer of Hydrated Beads to Columns To each empty column,
750 L of 0.1% Tw: a?nT 20 solvlé}j&r;dﬁ/as %degl. One milliliter of 20% Ethanol (v:v) was then added to
u

each colum Léar'l?tg g\?v%%c?g% n e?u'ara\ﬁ?y.SA further 2 x 1 ml of degassed, deionized water was

added to each collimeeth wietis 0 v efhmbilmihuf@nvmcﬁdéndo%e@wyaain resh Aiwsingl trsipped in the
frits. Using § uatiative i aiioge 4001 af Ayt Doasl RUSPRAISIGVAS Handierad jg.a column.

The excess working buffer was allowed to flow by gravity through the transferred wet beads, and the

column was!thePeafaBiReraitR AR WAth'a et WAhkIBed ke Alkts iBurhBble Pt @t diples. 10
PreparationptRBCwe-Mixvea (Ghalergafiolgtionsihlisinga spHingepandtan Wagaigadasdarger)
needle, 540,L RBC/column was placed in.a polypropylene, conical tube, The tube was c¢enfrifuged at
5000 rom (SF IR aA TR b A8 P SR B AR O S R s S MBI RPeBt 1006
treated braiffohothegohate wids dudedaontepheads evadstidivilbyed tesetbly tedpeivitytiie direct contact

15 between, e, RBG ATERIAAR SAHNBMERDCEIARASRIGHMASTAL fSordigin homogenate and

Sarkosyl detergent. The co-mixture was mixed by inversion, kept on wet ice and used within four
hours of prefyPHiBtePHI A d He st BRI assay, the mixture was brought to room temperature

for teniminutes. Adklisiome i kiadiengsBigbiibas ieibe i uwan s enee allicalldranRespeksoHfilled with
hydrated beads, the challenge splutions were mixed and ver refully layered_gver the beads at a
volume of O%d%‘ﬁc ?ﬁfpﬁn?‘%*m{?ﬁéj S %egr%lvt\iérllg%fa(%gf%\%-ﬂﬁ’g{]g%lﬂ?eac s 6@6/9%/@ $8tal flow

time was betweeniappreximakelyd and transferred to a small Eppendorf™ (Brinkmann instruments,

Westbury, NY} microfuge tube. The suspension was allowed to settle for ten minutes, and the
volume of settled beads was adjusted to 100 pl.. The transferred beads were then centrifuged,
I5 and the supernatant removed. The bead aliquots were immediately prepared for
electrophoresis and western blot analysis.
Quantitation of Dry Beads versus Hydrated Beads
The dry weight was calculated based on volume of settled beads and swell ratio as
follows:
20 Dry weight of beads = Settled volume/Swell ratio
Swell Ratio = Hydrated bead Volume (ul)/ Dry weight (mg)
For Toyopearl™ 42.5 mg dry weight = 200 nL. wet beads in 20% methanol
Swell ratio (in 20% methanol)= 200/42.5=4.71

25
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
30 homogenates spiked into red blocd cell concentrates (RBC). These procedures were applied

to samples obtained from the column prion binding assay described above in Example 3,
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five and twenty minutes. The first 0.5ml of challenge solution flow-through was collected in a 2 ml
cryovial, 25 An additional 0.5 ml of working buffer. was added to each column, and the flow-through
collected in the same cryovial. The bead columns were then rinsed five times with | ml of working
buffer during w2 Rofle@43é3ds were continually resuspended by pipetting t&#@rEa2enz03frgrough and
uniform wash. The beads were then recovered from the columns as described below. 36 WO
2006/044459 PCT/US2005/036676 Quantitative Recovery of the Bound Beads To each column, 0.75
ml of working buffer was added. The column was flushed using a pipette to suspend the beads and

the suspension was quickly transferred to a graduated tube, , The bead suspensign was, allowed to
settle within't Crieu% an %%(’rgg‘é S%F )t(ﬁ{e)sg%pt;%e%%tcglfﬁ g Sﬁ)(l)%té?gfea\rfva%a?}e?%osvoe@‘ Wi c%?%%turbing
the bead lay@hutitis bapéemathiroval trerohidaedarigavresolectaine column and the above steps

repeated twice to trRRsfatAMERRaInNG hear from he salumndnindbedule s bakeadsyere then

allowed to settle by ngravity for ten minutes, and the volume of the bead layer within the graduated

tube was rel8ggel! %H@ﬁ’éﬂ%ﬁﬁ?ﬂ]ﬂ’@bﬁ'&%“fﬁ?’ﬁﬂﬁi%i§°i‘§i1”i‘lsst?rtﬁ’é’%\ﬁé’l"6f}wmﬁé? ffer in

each tubse wassadjastRadOoHrephrad datnples paAS ORnOLIKIebe agsWaEMads i RO ievalexng the
tube. Using an,%i elt(t)?éiSO%iof trlljgogqs ensian was removed and transterred to a small E%gendorer

(Brinkmann Shstranents, WERRUROSRRA R SRIGLPHGISAT YRS SRab Al by WIe ZRoNe0 1S Ettle for ten
minutes, andhemecipohl rrtibdédiestkpddiaatismwias puijgsiedliiss00rion Thentnzorsfeplextbeads thaere then

centrifuged, d3geg thmup%mamm&énOyﬁ&pmssp.%aﬂggwtssw&%mm%9@68&9 prepareg for

electrophoresis and western blot analysis. Quantitation o a/ Beads versus Hydrated Beads The dry
weight was AR IMRHasERE dearHoB AT rdisgherseate fiwell ratio as follows: 20 Dry weight of

beads $0SettletRlainmeiswel Sate SpvesbRabe = Hydrated bead Volume (L)/ Dry weight (mg) For
ToyopearlT™M 425’1%9 H}EY@%%@QE&?}SZQVQrE 'Iﬁrc\:/¥e:e1‘ta (}a'a;()jes g]rrggo %x@rﬁég%?e%l; following the column
assay described in Example 3.
For every column bead sample prepared, 100 uL of well-suspended beads were mixed
with 100 pL Invitrogen 2X sample buffer by vortexing. Controls were also prepared by
15 mixing the unused brain homogenate (normal human brain, sporadic CJI) brain, normal
hamster brain, scrapie hamster brain, etc.) from the column assay with Invitrogen 2X Sample
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
20 was prepared by mixing 20 pl of 2.5 mg/ml mouse IgG with 480 ul of PBS, which equals 100
w/ml. Add 25 of this mixtare to 475 of 2X Invitrogen sample buffer to yield a 5 ng/ml
solution. 10 ul of this per lane gave 50 ng/lane for the high concentration direct load gel
standard. Five microliters of a 100 pg/mL Mouse 1gG solution was mixed with 495 pl 2X
Invitrogen reduced sampie buffer. This resulted in 1 ng/pl. Mouse IgG; loading 10 pl of this
25 per lane yielded 10 ng/lane (the high concentration direct-load gel standard) (10 ng/lane). A
Mouse IgG low concentration direct-load gel standard (2 ng/lane) was also prepared by
diluting the medium concentration standard from the previous step by mixing 50 pL of the 1
ng/ul. Mouse IgG in loading buffer with 200 pl. Invitrogen 2X sample buffer (resulting in
0.2 ng/uL). Loading 10 pL of this per well yiclded 2 ng/lane. Invitrogen SeeBlue Plus2 Pre-

30 Stained Molecular Weight Standards were also prepared as directed by the manufacturer.
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Swell ratio (in 20% methanol)= 200/42.5=4.71 25 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 30 homogenates spiked into red
blood cell conc¥AtFMELHHEEBC). These procedures were applied to sampleEBERARE/MsHthe column
prion binding assay described above in Example 3, 37 WO 2006/044459 PCT/US2005/036676
including 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 target bindi aterials .reacted yi jon-containing
solutions, or from %C@V\f-afﬁpc%‘gﬁ?r%%e%i]hle%slemﬁegg}&%ﬂ%%%é% é“a”r‘ﬁ‘ﬁ %gg/vaégg 'tﬁréﬁ 5aﬁna%/%5ed by
Western blovéesr thenpresteifiegeditpiédn proteinreinevimsbhetiet®ttiodlof peminpreneiedwasvearried out

by using prifaaiy B ise1BARL HRRRhABIRAALS SRESINAIMINN RIQHRIEDSTHEE pLON

immunocomplexes were then "detected with an alkaline phosphatase-conjugated secondary antibody
and a chenfRIHHEIr 81 tvas visualized on an X-ray film. 10 Gel Electrophoresis Sample
Preparation The folliwying Isep BiwerdprafarthEpsrisrmedEnpiediaighafieiowing the eatyman assay
described in,Example,3. For, every column.bead sa %e repared, 100 }.tL of -suspended beads
ere mixe U SPTBO0T Tralec L O SARHTE B B3 v e et B e by 15
mixing the wieetwdibldinsten oyrsdtec(vosedrfiumeth BidinnspdrakictC Jdhishaithe nomieal eanster brain,

scrapie hamgiRirheain, e1Gn: i QUG£ FIHALARSAYVYHEH BNHTRgRMh 2o BARRIGoRWiel 1MeI
specifically, 20 ItL aliquot of brain homogenate was added to 40 L of 2X samgéze buffer. A control of

Mouse IgG HAOHR SRR FERIREEBIR RS Andiah MriI P S ssEe P Tking 286mlva prapat@ty mixing 20

Itl of 2.mgmpiDnositer|GedWithnd8igéali Bhe Whickigoisndsi diDGaptthrded 25 of this mixture to 475

of 2X Invitrogen saple blfer 10,YIeld 3 20041, 15,000 ditution of Sigaet 3F4 primary antbody

8
solution in 20 mi fresh Western Breeze Primary Antibody Diluent (14 ml water, 4 ml diluent
A, 2 mi diluent B). The primary antibody was previously diluted 1:1 in glycerol, and
therefore, the working dilution was 1:10,000. The membrane was incubated under
15  refrigeration on a rocking platform.

The primary antibody solution was discarded and the membrane washed three times
for ten minutes each in 20 ml of Western Breeze™ Antibody Wash (1.25 ml Antibody Wash
Solution (16X} in 18.75 ml water) at room temperature on a rocking platform. The membrane
was then incubated in 1:10,000 AP3 (KPL, Gaithersburg, MD) secondary antibody in 20 ml

20 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
ml of 20 mM Tris-HCI, 1mM MgCl, at pH 9.8 for ten minutes at room temperature.
Chemiluminescent Development Procedure

25 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 minutes with gentle agitation. The membrane was blotted 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

30 for 30 minutes and exposed to autoradiography for five minutes at room temperature.
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solution. 10 | 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 L 2X Invitrogen reduced sample
buffer. This resulted in | ng/pL Mouse IgG; loading 10 L of this 25 per lane yielded 10 ng/lane (the high
concentration dWeéfe&H4§él standard) (10 ng/lane). A Mouse IgG low cork€titisatomidieét-load gel
standard (2 ng/lane) was also prepared by diluting the medium concentration standard from the
previous step by mixing 50 L of the | ng/gL Mouse IgG in loading buffer with 200 sL Invitrogen 2X
sample buffer (resulting in 0,2 ng/pL). Loading 10 L of this per well yielded 2 ng/lane. Invitrogen
SeeBlue Plus2 Pre 30 Stained Molecular Weight Standards were also prepared as directed by the
manufacturer. 38 WO 2006/044459 PCT/US20 %%%6 6 All samples were heated in Invitrogen
buffer for ten minutes at 90C. Biedizwhleedagsrowh EPedrnfbbetbBemand stored overnight at -20C.

The heating procedyrg.wasnEepsaied thelRnigadReralegs REGEAL AP G:RE SATRIGsLO the
SDS-PAGE gel.._ Immunoreaction Procedure 5 After a 12% Bis Tris NUPAGE SDS-PAGE gel was

loaded with tAEPLsHhPIY P tnimag plaea, firciefiaving ssrairmpronsseas e @ Mminutes at constant 200
V, and an electroljatiiiassferepiopes edehwnsmpisatimest Jsae mepkiapetenibiehdherproteyn was

transferred was then.placed in.a Eisher Sgyare Dish gnd incubated for r on a rocking platform
oo e T U o LD A A E LR 10 festah e BT ent A, an
7.5 ml Dilue 8y fidtdsl ook Sarkoivtivaswddediconfaebcohentrativoed i Was Biodbatetipiasand ;5,000

dilution of Signgfi3fidk RN ARG WLRAUNURR iRAORl drashiMerian BIgRZe Riman-Aptibody

Diluent (14 ml water, 4 ml diluent A, 2 ml diluent B). The primary antibody was previously diluted 1:1
in glycerol, éﬂ?f‘f’ﬁé?@fbre, the working dilution was 1:10,000. The membrane was incubated under 15
refrigetation on a rokkiegupladfaesting ke ndhes v baidogehoso RifeTraaseliseapieshand dbgidrambrane

washed three times forten.minute chin,20 f Western,BreezeT ntibod Wasrk 1.25 ml
Anibody Wi JoreT 8 RS e ooty BB o s T ™

membrane sketiretidnbstreref iPricay (oA PE poRcu@aithiahs eatkeMBys2 e dinli§ miiody in 20 ml
20 Western Bregg e orimaniAp o, Rityemntfor80 minuiesiah i IaoRe alieson 8 Laqking
lanes 8-9 - resin b; lanes 10-11 - Amino 650-M; lanes 12-13 - acetylated Amino 650. Panel
15 B depicts the results of detection by Western blot of the unbound fraction of the samples in
Panel A (lane 1 — molecular weight marker; lane 2 - Mo IgG low; lane 3 - Mo IgG rﬁed; {ane
4 - Mo IgG high; lane 5 - normal hamster brain (nHB); lane 6 - normal human platelets; lanes
7-8 - resin a; lanes 9-10 - resin b; lanes 11-12 - Amino 650-M; lanes 13-14 - acetylated
Amino 650. ). Panel C shows the results of detection by Western blot of prion protein the in
20  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;
fane 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
25  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 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, [anes 12 and 13, the

30  binding of PrPc to Toyopearl™ Amino 650-M resin was detected, ; the binding was abolished
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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-HCI, 1 mM MgCI2 pH 9.8 for ten minutes at room temperature. Chemiluminescent Development
Procedure 25 e X6fiftd#ithe was transferred to a dry tray and soaked witRCT#200&886¢76 Breeze
pre-mixed Chemiluminescent Substrate (CDP StarTM 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 sheet protector. The membrane was then transferred in the sheet protector to a film

cassette (withput an intensifying screen) held at rogm te ature 30 far 30 minutes,and exposed to
toraciograb s TR R A S e O R Gk e e MR Ao 6070

Example 5 Biheiidd Df Endogenous PrPc from Human Plasma To show the ability of the prion-binding
resins to remove PFRe Som GROA0RIOIS ddiRikach Wb JBERG, &Mﬁ@%ﬂlﬁs{a%ﬁh%ﬁeﬂgaﬁm

experiments were performed. 5 Undiluted, fresh, pogled human plasma was used for binding of
endogenous BIPEBY MSREm Ak hTERE ARy g FEiprioled iaresinpras Hsfuhder memwudl ok 37c,
filtered through fof). dmpresfiltennad drsatkossvaamaded to a final concentration of 0.05%. Binding of
plasma to columns and detection of prions was performed as described elsewhere in the present
specification. 10 The results of testing of binding of endogenous PrPc from human plasma are
depicted in Figure 1. Panel A depicts the resultBsefupaéction by Western blot of prion protein in bead
eluate in the absence oRgarrGRYH{BPSphdS RPIBEIIAE WahRBIK Mol Er4cnddo 19G lo; lane 3 - Mo

IgG med; lane 4 - Mo IgG high; lane 5 - normal human platelets; lanes 6-7 - resin a;_lanes 8-9 - resin
b; lanes 10-11 - AfYEXDIVE RiHEed -1EuepeaCe kimine BMo BobPrdsndseenersREls fiemesults of

detectipp byhWvesiomsRiot af thasunbeuid rslioRah haeamPesiePaRcbAdans dropialggular weight
marker; lane 2 - MoTlIugG low; lane 3 - Mo Igle%;c?%% lane . 4 - Mo IgG high; lane 5 - normal hamster
“fa

brain (nHB):PaFE ¥~ hSHRH EFRIFARST Shs Frisgbipding WazInKsURA'd: resin b; lanes 11-12 -
Amino 650-M; lang®d3(d Pracehy IRtast N0 6D Gotbiraridkhiifbaws tFIKSSMiScohgaieqhon by

Western blo;[n?;egcrﬁor‘}v io t%'arc]:l;[er:]c? ' follows: two columns each of an experimental sample of

Toyopearl™ Amino 650 M lacking a spacer; and a commercial Toyopearl™ Amino 650 M
15  resin with a spacer. Toyopearl™ Amino 650 C resin lacking a spacer was also tested.
Two milliliters (2 ml) of 10% scrapie brain homogenate (SBH) were treated with
0.5% Sarkosyl. The columns were challenged with Sarkosyl-treated supernatant diluted with
working buffer (1:100) by adding 3 mi of SBH in 297 ml of working buffer. The columns
were challenged in duplicate with 10 ml of diluted SBH in buffer by loading at the flow
20 speed of 0.5 mi/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 1 — molecular weight markers; lane 2 - 0.1% Sarkosyl
25  treated SBH in buffer-PK; 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}+PK
(2); lane 11 - Amino 650M (experimental}+PK (1); lane 12 - Amino 650M
30 (experimental)}+PK (2); lane 13 - Amino 650C-PK (1); lane 14 - Amino 650C-PK (2); lane 15
- Amino 650C+PK (1); lane 16 - Amino 650C+PK (2)). The. experimental results shown in
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20 presence of Sarkosyl (lane I - 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, 1:10; lane 8 - resin a; lane 9 - resin a; lane 10 - resin b; lane 11 - resin b; lane 12 -
Amino 650-1; [X9e?408/04413no 650-2). Panel D shows the results of detec®&H/&EBBAGT fractions of
the samples in Panel C by Western blot of prion protein 25 in the presence of Sarkosyl (lane | -
molecular weight marker; lane 2 - Mo 1gG 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, ; lange 9 - resin a; lane 10 -~ resin b; lan - resin b; lane 12 - Amino 650-1.lane 13 - Amino
550.2). I ORBMaE oo T Hse s, b g SR Al e DR A e B, 20
binding of PiRAWIFo§6P4rEEM. Amino 650-M resin was detected, ; the binding was abolished 40 WO
2006/044459 PCT/US2005/036676 if the charge on the amino group was removed by acetylation
(results shown in panel A, lanes 12 and 13). The experimental results demonstrated the ability of the
resins to bind endogenous PrPc from human p]%ig’t'ﬁ‘ﬁl,etﬂereby providing evidence that the resins are

useful for remtagahefo BPEIP i v Beseite s Obi gireshixamaivis an Sl eman Beals. Axamiple’ Requirement

for Spacer for Binﬁing of PrPsc frgm B% d Fractions As shown.in Figure 1, ToyopearlTM, Amino
650-M resin boun %n%c%gélrslgﬁse Iﬁ?ﬁca %?}K 1o ﬂﬁaﬁp%@%vg. %\%eggPaapé?ﬁﬁxﬁ%?%wigr?g%?ﬁ contained
a spacer arfprepriFtogpaeup fetens1biidse 9T MPT Hevimisohapoesaicthe! dpaver Jon@ritbeniinding was
investigated, fautddiBeatein Isolation Kit for Sorbent Identification (PIKSITM) columns (0.5 ml/each
were packed as follows: two columns each of an experimental sample of Tog/popearlTM Amino 650 M

lacking a spacer; dR¥BinReer SalumspopeaPriicd it Buomads b il saies. 9opearl TM
AmInoi850 CHEeRMIRUNE FSRABET WaS1de0 185186 vENRSIANESHR. mhk QbLRAY%sSHERDIRRLAIN
homogenat(g1 (ﬁSn H wer t\rhge ed wit O % Sar oss |. The columns were cQaII q ed _With
Sarkosyl-trealﬁe(? %%ﬁerﬁ%‘ta ?%ﬂﬁl% |tH5h§v%Wﬁ§ ﬁ#gpwﬁﬁﬁ%md’ﬁ% 3 ?&@BH in 297 ml of
working buffer. Th€duotuminsi %veHuBHaltengelchimsigp hoatchwithgtOam) of diltkigs BBfdrin buffer by
loading at the flowegpumn 11 - 1% HaBH, 25 % HSA (Sigma) in working buffer;
Column III - 1% HaBH, 25 % HSA (Sigma) and 20 mM N-Ac-Trp (Acros Organics,
15  Belgium) in working buffer;
Column IV - 1% HaBH, American Red Cross preparation (ARC prep).
The 20 mM N-Ac-Trp was dissolved in 25% HSA in working buffer, with shaking
and heating at 37°C, for 45 minutes. The 10% nHaBH supematant was prepared as previously
described and diluted 1:10 into materials of choice (step 2) to obtain 1% nHaBH.
20 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.
25 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 1 - Low Mouse
1gG 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

30 intensity were seen in each lane, indicating that Toyopear]™ 650-M amino resin captured
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20 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 describgdiZigreitidsewhere. The results as shown in Figure 2 (lame1/uspmigeiskrs weight
markers; lane 2 - 0.1% Sarkosyl 25 treated SBH in buffer-PK; 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
(commerciaI%+PK (2);. lane 9 - Amino 650M (experimental) +PK (1); lane 10 - Amino 650M
(experimenta PRI NSHE E’FQ",B\H?HSE'S%W‘%%E)@FW@H‘?&Q%&% prmagverys alRpRL B30
(experimenté@dnPividrtasfackideceAmino 650C-PK (1); lane 14 - Amino 650C-PK (2); lane 15 - Amino
650C+PK (1); lane-16 - Aming 650C+PK (2)). The erimental results.sh in.41 WO 2006/044459
PCTNS2005l0506 16 EORE S i ot o RS T O SRR i e e o
PrPsc bindiranigya #reoAmisiois S0 a sginp!E xampicimesHS Aptiieechy PrPddinghevBrasenos obeligh
Concenyatigag-RfAUNAn ReAUADMBINHIEMA if 0ALRonaltiplie Fg@&zﬁ@faﬁasmmqmove PrP

c

from a therapeutic product comprising various proteins, binding of PrPc from in the presence of
human serufA&ibQ rWSE‘iﬁ\%‘é‘{}ﬁﬁé‘H%t}g‘ﬂ}F@é‘&?ﬁf & sl pRlaea YR gy Spearl TM
Amino 650 Nhampaaicesints1éhd héidright bé teatsasinbedigalrl. cm and the volume was 0.5 ml. The
columns were rinsed abundantly with working buffer. The samples loaded on the columns were as
follows: Column | - 1% nHaBH (normal hamster brain homogenate) in working buffer; Column Il - 1%
HaBH, 25 % HSA (Sigma) in working buffer; Cokx#mnlké 8 19 HaBH, 25 % HSA (Sigma) and 20 mM

N-Ac-Typ (Acros Organics, A5 BIGiHTbR WRHGRYBUT HGAMGRY 21b%baBH, American Red
Cross preparation r(@Rc‘prep). The 20 mM N-Ac-Trp was dissglved in 25% HSA in working buffer, with

shaking and heatinda®¥ eG4 ihHeRs st e 1H85h RS LU IARInECRea A8l 5 previously

experiment described below. 12 PIKSI columns, 0.5 mi each, were packed with Toyopearl™

Amino 650 M resin. 2 ml of 10% SBH (scrapie brain homogenate) was treated with 0.5%

Sarkosyl.
15 The following six challenges were prepared as outlined below.
1. Challenge with SBH in buffer: dilute Sarkosyl-treated supernatant with

working buffer (1:100); 0.22 ml of SBH was added to 22 ml of working buffer.
2. Challenge with SBH in HSA (American Red Cross (ARC) formulation): dilute
Sarkosyl-treated supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to
20 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 m! of SBH was added 10 22 ml of HSA - solution.
25 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 m} 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 mi of SBH was added to 22 ml of HSA with
30 20 mM caprylate .
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described and diluted 1:10 into materials of choice (step 2) to obtain 1% nHaBH. 20 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 |-V at a flow rate of 0.5 ml/min. The columns
were washed Wit 28H443rking buffer/column, at a flow rate of 0.5 mI/miBCTRAETRSRRere
recovered, the samples prepared as previously described and run on 12% Bis-Tris SDS-PAGE gels.
25 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.- H cantrol 1l Y0 KaBH, column; 5¢.1%.He 5% HSA
column; lane 6 - 10% HaB%agg%%gH&%pZ%hkﬁql\?ﬁEé\f réé colur na;dfglr?'e '}ﬂ-ﬂl%m Eﬁiﬁfpﬁ%%éérep
column). Bands ofsippisiaiiatelly eefeatiSe ifkd 98y Wvdraised b iflewen 4dfed fvdidamhiiita

ToyopearlTM 650-}d;gipino resin captured 42 WO 2006/044459 PCTIUS2005/036676 PrPc from
hamster brain homogenate in the presence of 25% hum%n serum albumin obtained from a variety of

sources. The expelfifeAtsire@saleersiva ﬁ‘]uﬁll’ﬁﬁtf’e‘? A RaRlrHe8: 2l BIRES ¥&Hs to bind
a prion firotémadednataasfinpleacomprisingitd Sontthidee byithravipiriguaiid ence thgtet o tesigh are useful

for binding @%RH%%’I&' & I yanely f &lzsr&g%% hES “écatéhaé‘%u%?‘f“ﬂ%%% esﬁeJ}’%sé’s‘lig‘ne(@a%e”tiC

products in which blood proteins are used, for example, as stabilizérs or erapeutic agents, and
which can beorguetashiweteehotitre s ang shetpnacgin busiedihbeofapmesc woramibisvedireiVagiaman serum

albumin The;RiRding Rl iRRGliRUSRIRASEsRiked gl b skas deperaltatedin hefxpgriment
described b?low 12 PIKSI ¢ Iur&%s 0.5 ng ach, were packed with Toyopear|TM Amino 650 M resin.
2 ml of 1095815 TP Y DSBS s Bk Saey oSBT aSwing six

challeniges Were Brcfmkesyheoitisitibelbuifc +Iikgllenge vVEBHSBbhife bBHEL ) dittes SaB@syl-treated
e S SR R i Sl
HSA (ARC formulation)-PX(1); lane 9 - SBH in HSA (ARC formulation)-PK(2); lane 10 -
. SBH in HSA (ARC formulation)+PK(1); lane 11 - SBH in HSA (ARC formulation)+PK(2);
lane 12 - SBH in HSA (Sigma) -PK(1); lane 13 - SBH in HSA (Sigma) -PK(2); lane 14 -
15 SBH in HSA (Sigma) +PK(1); lane 15 - SBH in HSA (Sigma) +PK{(2); lane ; Panel B: lane 1
- Molecular Weight Standard; lane 2 - 0.1% Sarkosyi-treated SBH in buffer — PK; lane 3 -
0.1% Sark-treated SBH in buffer + PK;; lane 4 - SBH in HSA (Sigma) with AcetylTrp-PK(1);
lane 5 - SBH in HSA (Sigma) with AcetylTrp-PK(2); lane 6 - SBH in HSA (Sigma) with
AcetylTrp+PK(1); lane 7 - SBH in HSA (Sigma) with AcetylTrp+PK(2); lane 8 - SBH in
20  HSA (Sigma) with Caprylate-PK(1); lane 9 - SBH in HSA (Sigma) with Caprylate -PK(2);
lane 10 - SBH in HSA (Sigma) with Caprylate +PK(1); 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 AcetylTrp & Caprylate+PK(1); lane 15 - SBH in HSA (Sigma) with AcetylTrp
25 & Caprylate+PK(2)

The results shown in Figure 4 demonstrated that infectious PrPres was able to bind to

an amino resin when combined with human serum albumin, and that a variety of additives did

not interfere with binding.

30
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Sarkosyl-treated supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 20 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 W2RPSAEESA Trp and 20 mM caprylate; albumin was obtain@EFBFA&S§#6/and
contained no additives; 0.22 ml of SBH was added to 22 ml of HSA solution. 25 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) witl caprylate: %&%1 é% y%; l#pgﬁ] %% 0h H 9%%&0 0,22 ml of SBH
was added % ﬁ%ﬁa%f HSA Wi N é2 iﬁﬁ%glg% ate.i?%g %42@ 005/036676 6.
Challenge with SBH in HEPM O BRHINIRINIHEIDarkosyl-treated supernatant with 25% HSA
(1:100); 0.22 ml of SBH was added to 22 ml of HSA (Sigma). Each resin was challenged in duplicate

with 10 ml qhggittigpyEhe columns were 5 loaded at a flow rate 0.5 ml/min controlled with a peristaltic
pump. The flow-through solutions were collected, as was the resin from each column. Proteinase K

digestion was. conducted with each resin gnd challenge in.buffer. The samples were subjected to
Weatern ISR  SFRF R S A0 0 oLt B TR PR R BB R TP 4 (anel A
lane 1 -SMoiefnﬂWiWeigiovsmw@ﬁ barRRDT (l?at%ﬁaﬂkqaytfﬂeatbﬂe%ﬁbinmuﬁfmiegmg lane 10 3 -
0-1% Sarkosybdiented Rkl PHlietiifeiedabd SRR PURLASHIBNGE . pR LA JiTer-PR()

lane 6 - SBH in buffer+PK(l); lane 7 - S uffer+PK(2); lane 8 - SBH in HSA ARC

formulation :PREAYalg seiked BEHIAMSAQGARTOBIRIIBRERAIAK (2); lane 10 - SBH in HSA (ARC
formulation)+PK(l); lane 11 - SBH in HSA (ARC formulation)+PK(2); lane 12 - SBH in HSA (Sigma)
-PK(1); lanesh3 KSBOUNISA (Sigma) -PK(2); lane 14 15 SBH in HSA (Sigma) +PK(l); lane 15 - SBH
in HSA (Sigma) +PK(2); lane ; Panel B: lane | - Molecular Weight Standard; lane 2 - 0.1%

Sarkosy e SO 0 UaR PG 3k S SRV RBHLIR RS fcd - 5B
10 of experimentally and naturally infected animals in several laboratories. The BREF/UM
consistently and reproducibly measures 4-20 ID (infectious dose) of infectivity per milliliter
of hamster whole blood infected with the 263K strain of scrapie. Furthermore, two suspected
cases of transmission by blood of vCJD (a human form of TSE) from human to human have
already been reported. These results raised the question about the potential risk of TSE
15 transmission to humans by blood and blood products. Due to the TSE agent's resistance to
conventional pathogen inactivation procedures and the lack of a sensitive preclinical TSE

diagnostic test, removal of the agent is the most promising solution against TSE transmission
by blood.

PRDT’s strategy employed generations of potential ligands from chemical and peptides

20 libraries. The libraries were screened through primary and secondary screenings for ligands
with PrP™ binding properties measured by Western blot of the resin-bound protein and by
ELISA assay of PrP™ in the flow through solutions. PrP™ is considered the biochemical
marker for TSE infectivity. These screenings identified several ligands with promising
properties for TSE removal. This study’s aim was to determine the leve! of TSE infectivity

25  removal provided by these selected ligands for use in a device for removing TSE infectivity
from leukoreduced red blood cell concentrates (RBCC). The eight PRDT resins were
selected for their specific capture of PrP™ from both, human (sporadic CJD) and hamster

(263K strain of scrapie) infected brain solutions spiked into human RBCC. These selected
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lane 5 - SBH in HSA (Sigma) with AcetylTrp-PK(2); lane 6 - SBH in HSA (Sigma) with
AcetylTrp+PK(1); lane 7 - SBH in HSA (Sigma) with AcetylTrp+PK(2); lane 8 - SBH in 20 HSA (Sigma)
with Caprylate-PK(l); lane 9 - SBH in HSA (Sigma) with Caprylate -PK(2); lane 10 - SBH in HSA
(Sigma) with CEBr3AE4ER(1); lane 11 - SBH in HSA (Sigma) with CaprylBE&IABI(2)31ehe 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 AcetylTrp & Caprylate+PK(1); lane 15 - SBH in
HSA (Sigma) with AcetylTrp 25 & Caprylate+PK(2) The results shown in Figure 4 demonstrated that

infectious PrPres was aple to bin n.amino. Lesi C ' ' rum albumin, and
that a variet‘"ﬁ%’?sa"&%ﬁ“?rvge%%i@“r%%dﬁ%ae]r\?'ér@%’%aé%?h%%4%%&%%%@;005/036676
Example 9:(OBREENIRG-BFaRESINSROR TREIR wilds 2iFy i@ BANDREXIONME PRION
PROTEIN QB MEnbHSeMot ez sondhsird o asaars e aveles ranstuiagiple spongiform

encephalopathy 5 infectivity removal provided by PRDT (Pathogen Remaoval and Detection
Technologi@Bhredtion fragine ridsarermeddeanihg B st ashdasd scstiraabrdadr a6 duced human
red cells coneenataapikachmibhamtstgrsarspErain homogenate. BACKGROUND Transmissible
spongiform encephalopathy (TSE) infectivity has been demonstrated in blood 10 of experimentally
and naturally ig{%t Se}ggrgg&% in several laboratories. The BREF/UM consistently and reproducibly
measures 4-2 (|n?ect|ous 5ose) of infectivity per milliliter of hamster whole blood infected with the
263K strain of scrapie. Furthermore, two suspected cases Qf transmission by blood of vCJD (a human
form of TSE) from human to huR&E$Héve already bedrB¥otted. These results raised the question
about the potential risk of TSE SMiSSi blood and blood products. Due to the
TSE agent's resistance to conpentignal pathogen inactivatiof procedures and the lack of a sensitive

preclinical TSE diagnostic test, PEmOVAI of the agent is Bfe most promising solution against TSE

transmission Amino 650 R3
Ac. Amino 650 R4
TMAE ' RS
Phenyl 650M R6
DVR R7
YVHEA R8
WEFDEA R9

(D)ES(mal)PRQ-Faca | RI10

EXPERIMENTAL DESIGN

Resin compatibility - In preliminary studies each resin candidate was first tested for

10 compatibility with current specifications for RBCC function and stability. Al resins were
found compatible with RBCC and were included in the TSE infectivity removal study. In
one embodiment, the PRDT resins were tested in series with two columns. Each column (or
device) contained approximately 10 mL of resin. The rationale for the in series columns was
to determine the type of removal and to distinguish between stochastic or selective capture

15  mechanism. Provided that the resin is not under saturation conditions, in a stochastic
mechanism, the second device removes additional infectivity. In a selective mechanism, the

second device removes no additional infectivity.
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by blood. PRDT's strategy employed generations of potential ligands from chemical and peptides 20
libraries. The libraries were screened through primary and secondary screenings for ligands with
PrP .. binding properties measured by Western blot of the resin-bound protein and by ELISA assay of
PrP"s in the floWaRAde(Bt+458Iutions. PrPfE3 is considered the biochemical REAVKERFSIFSE infectivity.
These screenings identified several ligands with promising properties for TSE removal. This study's
aim was to determine the level of TSE infectivity 25 removal provided by these selected ligands for use
in a device for removing TSE infectivity from leukoreduced red blood cell concentrates (RBCC). The

eight PRDT resins Were selected for their specific capture of PrPl from both, human (sporadic CJD)
and hamstel RS RGP P N oSN B P Lot sre SR B ARG R EE Ghrese

selected 45 spiix @ 006/ MA46HIP GrRiBROYBB60T6 TiHsiksyyer eaSihasanhireuss0flids Phenyl 650 M,

TMIAE 650, Ry YN s WERTAAN (RS QRNR:RAGE 1A eaaie ganlifs yere oo

included: acety ate YA and acety ate amino 650 M ersareinin ateé in Table 5.

(The standa?aluam@waﬁeﬁarbbammePaBH%Wer&seéiﬁﬂwg;&eﬁém ween sedermedifemnhydride

has 5 bgen pravicushisfaund feAphiRit pripmbindng.idahie RReNAsSBRAeSEREPIPFGORK.SYA RI Ac.
SYA R2 Amino 650 R3 Ac. Amino E?&% R4 TM% E@}Phenw 650M R6.DVR R7 YVHEA R8

WFDEA RO PHSFESTHIN BROEIRIEN Y FRpER KEBEaINeE Pri™ removal below the

level of detection of the Western blot were tittered.

In one embodiment, the entire experiment was run in one day and a single pool of blood was
spiked at once and used as the challenge to each PRIDT ligands tested. This strategy

10 effectively added value to the study with minor cost increase. This study was also designed
to challenge each resin with one unit of spiked RBCC to mimic the actual possible final

application of the device.

Hamster scrapie brain homogenate was chosen as the spike for RBCC. The rationale for the
decision was based on: 1) hamster scrapie brain homogenate has high titer ideal for spiking
15 studies in which the spike must be diluted several folds, 2) the hamster model has one of the
shortest incubation time among the different experimental models of TSE strains, 3) the
ligands selected had already been screened for binding of PrP™ from hamster scrapie brain
homogenates, and 4) the hamster model is well established at our laboratory and large

quantities of the spike can be readily prepared.

20  Resin capacity — The calculation of the theoretical resin capacity was conducted afier the
infectivity study. In general, the resins used for the study were theoretically capable of
binding 30-40 mg of protein per gram of resin (4.7 mL swollen resin). This capacity was
chosen to bind all total (PrP° + PrP™) in the challenge. However, this capacity is calculated
for proteins with ideal behavior (e.g., partitioning inside/outside the resin bead pore). PrP is

25  not an ideal protein as it is present in the challenge even after detergent treatment in
aggregated form with sizes of various dimensions or complexed with other proteins. It has
also been shown that PrP did not penetrate the bead pores and it was only bound to the
surface of the resin bead. Despite this limitation, it was found that 50 mL of resin (the total

volume of the combined five devices) was sufficient to bind all PrP in the challenge.
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Resin compatibility - In preliminary studies each resin candidate was first tested for 10 compatibility
with current specifications for RBCC function and stability. All resins were found compatible with
RBCC and were included in the TSE infectivity removal study. In one embodiment, the PRDT resins
were tested in varigwamitinitovo columns. Each column (or device) containedapprasxisnataty 10 mL of
resin. The rationale for the in series columns was to determine the type of removal and to distinguish
between stochastic or selective capture 15 mechanism. Provided that the resin is not under saturation
conditions, in a stochastic mechanism, the second device removes additional infectivity. In a selective
mechanism, the second device removes no additional infectivity. 46 WO 2006/044459
PCTIUS2005/5388PE 0 oe Bxdhs il atingsriforsl faal{mitu i flowaneiarved Somniiged with one
unit of RBC Gempiteennithtilitsisg apiadir afibhomhpgenate. TheTivbAE sagincramebosen beeause of its
availability. resul iqgicated hat the second,column ved as much PrP"s as the first column
and that ma&v %eargr%ictels Pr ngnpraéléelﬁfyﬁ e How %%%g]ﬁxb{gﬁghgéggeﬁt Vé&lt%rr?ﬁpqﬁrlgrﬁgﬂﬂése results, it
was conclud®¢ e b sedifddbisenlysisafuhgatedintimaud RPST Rer Berimendadnisledtoh resin was
determined ydy@stern blot and resins showing PrP e’ removal below the level of detection of the
Western blot were tittered. In one embodiment, the entire experiment was run in one day and a single
pool of blooqd ,was spiked at once and used as the challenge to each PRDT ligands tested. This
strategy 10 ﬂf?é%ﬁ %HEMQEMUW with minor cost increase. This study was also
designed to challenge each resin with one unit of spiked RBCC to mimic the actual possible final
application c¥iwe dendive -Hamstis sChapientt B emo gethateda heide iths e Bpikardey)RBCC. The
rationale for fhie, lg6isien.yvas HASERRN ) 565&9&%%@;%%@%&%@%%%%?%&“%% high titer ideal for

spiking 15 studies in which the spike must be diluted several amster model has one of

the shortest WRAbRRSESIHIE RN dodhedabaratsaydhndantbe i disererisens gedritorsy the ligands

selectethhadwrendyihecarsserrnad 4o bindineyaiiEP s famdaamnsishsarams fiRiRomogenates,
and 4) the h?msL% néeqbdel 'il\f,&” establis eq at our laboratory and lar ‘f guantities of the spike can be
readily prepared. 20 R&%h Capacity S iie LA B SF e e%?é"tiﬁ%% Wi RE el sk conducted

after the converted to volume using 1.06 g/ml. as the density of RBCC.

Spike preparation, spiking and redistribution of blood - An aliquot of the unspiked blood
pool was remov;d and used as diluent in the preparation of the serial dilution for titration.
15 An aliquot of the PRDT scrapie brain homogenate (SBH) pool was treated with 0.5%

‘ ) Sarkosyl 30 minutes on ice. The sample was centrifuged, the supernatant “Sarkosyl-treated ‘
10% SBH” was removed and slowly mixed with the blood pool. The volume of the spike
was calculated based on the weight of the blood and made 0.1% w/v final concentration into
the blood (1:100 dilution of 10% SBH). After careful mixing of the spiked blood, the blood

20 pool bag was attached to a pre-made manifold and spiked blood was redistributed to ten
blood bags, about one unit each. The transfer was conducted by gravity and the bags been
filled up were placed on a scale to monitor the weight. Approximately the weight of a unit of
blood was transferred into each bag and the final weight is recorded as Challenge 1. An

aliquot of the spiked blood was removed for titration.

25  Filirations - Each blood bag containing spiked RBCC was attached to a pre-made filtration
set up. Each filtration set up contained five columns of the same resin (~10 mL resin per
column) in series and five blood bags to collect the flow through from each filtration. The
blood bag was hung, the column was fixed perpendicular to the flow with clamps and the
receiving bag was placed flat on a surface. Filtration was started by releasing two clamps
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infectivity study. In general, the resins used for the study were theoretically capable of binding 30-40
mg of protein per gram of resin (4.7 mL swollen resin). This capacity was chosen to bind all total (PrP"
+ PrP"S) in the challenge. However, this capacity is calculated for proteins with ideal behavior (e.g.,
partitioning inst{&/R€E¥the resin bead pore). PrP is 25 not an ideal prot&dSPS/HiesEent in the
challenge even after detergent treatment in aggregated form with sizes of various dimensions or
complexed with other proteins. It has also been shown that PrP did not penetrate the bead pores and
it was only bound to the surface of the resin bead. Despite this limitation, it was found that 50 mL of

resin (the total vplume of the combined five devices). was. sufficient to bind all PrP in the challenge. 47
W0 200610 BTS00 T e M o RN, hatsh o N DR BREL . B . Ths
flow rate dehematdndhe the ardghirephant ofafilterimdedné sheitlditislootickd #dtin distaoes ibleserconditions
the contact g, was AROHE TeBal/Alin-gehitnes censidarra-awiicanijor edRiechylly to bind the

ligand. Western blot and ELISA analysis of the resin-bound PrP"s were performed on'the flow 5

through. ExBuirgiirtion; thebeieht bireenhs e po 8aB ¢ ORI HURRIRCR BICGRSHASFS collected at

the ARG (Hellagidslaherata@ngie andiieekeafiisigshantadmall difecrcaapding wastandaed arocedures known
in the art. The blood in hbags, was transported jo.the laboratory, the day before the riment and
Storect 10 oAb o LR A TR L1 B 0 B AR G5B e Bbled into a
large blood b fildliatliitations and volumes measurements were conducted by weight and converted to
volume using 1.06 gimL as the density of RBCC. Spike preparation, spiking and redistribution of blood

- An aliquot pf e 1pBRIkAE. DIGRH - RACK RS FE MO Ve ARG ASRd AR-AIaNT It HRE REEPAIALQD of the
serial dilution for titration. .15 An aliquot of the PRDT. scrapie brain homogenate (SBH) pool was

treated with ' 894 Basrb SIS PR B seRo Y o dhrfsrm By dantyirglas dhe Wi R the
"Sarkosyl-trestiedn 20w 5B faake asxiave doanchstandaipbaiblyidh diledlald epadllifseofolume of the

spike was calculated based on the weight of the blood and made 0.1.% w/v.final concentration into
the blood (1100 T S SPHO0R WP R iR AR R G R blood 20 ool bag
was attachetiapstarpsrbtoriadiepnsablif ol amel aipbit bdaanaad vedhsivideeittotedmifer. The rest

of the resin was discarded.

Biochemical characterizations - The resins were analyzed by Western blot for the capture of
15 PrP™, The results indicated that SYA, amino 650 M, DVR, YVHEA and (D)ES(nal)PRQ-
" Eaca removed PrP™ to the limit of detection by the second column. In other words, no PrP™

signal was detectable bound to the third, fourth and fifth columns.

ELISA assay was conducted on a pilot test on five flow through solutions from four resins:
DVR, phenyl, amino and TMAE. The procedure for the sample preparation was: addition of

20 2 volumes of water, addition of 2% SDS (final concentration) and heating at 100°C for 10
minutes (TSE inactivation procedure). Before application 1o ELISA, samples were diluted
50-fold with assay buffer. The final sample dilution was 150-fold. The results matched the
general trend of the Western blot results. The best resin according to ELISA results was
amino resin followed by DVR, TMAE and phenyl.

25 TITRATIONS

Choice of resins and flow through for titration - Based on the Western blot results of the

Fes FEs

to the limit of detection
after the third column. These five ligands were: DVR, amino 650 M, SYA, YVHEA and

resin-bound PrP™, five ligands were found to have removed Pr
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blood bags, about one unit each. The transfer was conducted by gravity and the bags been filled up
were placed on a scale to monitor the weight. Approximately the weight of a unit of blood was
transferred into each bag and the final weight is recorded as Challenge 1. An aliquot of the spiked
blood was rem¥fe# 6P 4#t3tion. 25 Filtrations - Each blood bag containing BpiES28E365%as attached
to a pre-made filtration set up. Each filtration set up contained five columns of the same resin (-10 mL
resin per column) in series and five blood bags to collect the flow through from each filtration. The
blood bag was hung, the column was fixed perpendicular to the flow with clamps and the receiving

bag was pl lat rface. Filtration was started by. releasing two clamps, 48 WO 2006/044459
BT IUS 200 S aER L S S BT B S e SRR U e
and the hei@M@méewﬁatwgmqeﬂh@@@mmreﬁmrd@ctﬁlﬂ_fwl’tot_a!dlwbmtiéedim the distance
between thg,colliipnandbsitssahingiag.wasihesane el SIaloRseluns: Musane cases,

during filtration, thé height between the blood bag and the column was reduced or increased 5 to

adjust the ISy teouskEr warAisardadPrigutiohe fronelel/intasalineelumeidindicaird tiayoet of the flow
throughswas:nerevedd thetaBy wasweighed rReaiteand arpared Toe e sapabiluatiesn Removal of

resins - After each filtration, the co was, disconnected from the rest of the sef up and placed aside
for ausoq BT AU E S0 ol R BT e P BES8 EOTUR it wating for
the resin to Goweptobe iowadPoskibie ;a@ﬂ@a@b&nmigﬁhbﬁd#%d%iﬁm Bdtimn in about 60
mL of buffer. ARoul, 312 Mk REd Go b WerFo AR RIEG AT A SRORARG ShERMAo g ARNIG.column and

washed with citrate buffer. The rest of the resin was discarded. Biochemical characterizations - The

resins were RshRBtE B hirs e vsbidnterivin tdre diter stwhy fow Hequgh sedutens drawrithat SYA,

amino b0 Mk ¥iRs Mivial And «B) B el RIRDds ash termevRe RiE:fasthediynit of detection by the
second column. In other words, no PrPT. signhal was detectable bound to the third, fourth and fifth

columns. ELISA as as conducted on i_QLtlI s%%.on five flow t rouagﬂ solutions from four resins:
DVR, pheny ,I a?ﬁ%njg %ﬁ%mﬁg.z%%%ﬁ&egﬁue oF b 8“5%%6@ %‘?repfru |osr?i\)/l\1/a%1?5a‘a%ﬁtion of 202

volumes of weiérciadidiegithd 2opiSDe: fimalreethe@nirait orgthoidihedtintfisteadp & foratedto
distinguish between two close titers (2-log;o or less), but it is ideal for titers that differ of at

least 3-logp of infectivity because it is fast and requires fewer animals than the more accurate
15  end-point titration method. Since the goal of this stady was to select for resins that removed
more than 3-log)e of infectivity, it was decided that the incubation time was the right choice.
The incubation time is inversely proportional to the dose of infectivity inoculated into
hamsters. This relationship is linear for high doses of infectivity and the linearity falls apart
for low doses of infectivity. Two independent ten-fold dilution series (from 107 through 107
20 relative to whole brain) of the spiked RBCC pool diluted into unspiked RBCC were titered

and generated two dose response curves based on incubation times.

Separating the animals into replicate determinations improved the statistical validity of both
the incubation time values as well as the end point dilution titer. The results from the
calibration curves determined the average incubation time of the disease at each dilution

25  starting with the challenge (107) as the highest concentration and 10, 10 and so on. The
same two serial dilutions were used to determine the accurate titer of the spike material by the
end-point titration method. The final removal by the resins was determined using the equation
of the dose response curve experimentally obtained from the incubation time of the serially

diluted challenge.
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minutes (TSE inactivation procedure). Before application to ELISA, samples were diluted 50-fold with
assay buffer. The final sample dilution was 150-fold. The results matched the general trend of the
Western blot results. The best resin according to ELISA results was amino resin followed by DVR,
TMAE and pheMf1 288/ HATIONS Choice of resins and flow through for REEGYR0BES6T on the
Western blot results of the resin-bound PrP"5 five ligands were found to have removed PrP"5 to the
limit of detection after the third column. These five ligands were: DVR, amino 650 M, SYA, YVHEA
and 49 WO 2006/044459 PCT/US2005/036676 (D)ES(nal)PRQ-Eaca. Infectivity removal for these
five ligands condycted together with T lated SYA.resins as the controls. To reduce
the tota LA T B B S A e
Western bldbecSarkesytswennasug wetevizsedi Sy dbd cadbediatisatien seasheyl P Abesrafignalkifocolumn 2
indicated thalaohduall RFFismanAPhaRly InfRctivii Wastamenest e ol dIenchagst flow

through solygions tested were 2 and 5. Flow,throuﬁh solution 2 was chosen because in all cases
(except the CORHRS) ) Rk S dhres UR S gt idfcating a significant PrP”s reduction of
concentration in flow through 2. Flow through 5 was chosen because it had the best chance to have
removefl all/mfediiitys hithd dier siuoyghfiohtibne wginesotistibmned 3vithovd diBitvear & eds catiterefd. However,
this report relalea08'¥.in dar b NTRCING S HIBRNRA B0 BEHERHPR TS Ciginag Titration of

the flow through solutions was conducted using the incubation time method. This met od is not

sufficiently dteliratstess) ovihibe e bagrselytion &ipsethirensh 2-wdicoine seyinptrsinedelestifor titers that

differ of at Ipast3:t09le afdnfestvitnhasaysadbis dastisndragwiras awerapmalsdhandbg more
accurate 15 end-point titration method, Since. the goa] of this st c#‘/ was to select fqr resins that
removed n%reé)?fggﬁ ¥8JitFet g%féﬂﬁ\ﬁ@?vﬁrﬁ/ﬁ?ﬂ’g%ﬁ Yo 5??%3‘ HOBAREEERE Bal® dfe right choice.
The ind0bat{diluiives isfenersbhieirmontidAAtintoe)dBeetef infettivitircithted Satohamsters. This
relationship s i r hi ' IVaity: the li itwfalls apart for low doses of infectivity.
Two indepe%gﬂ'fi g%%&%l%ﬁﬁgﬁﬁ%@f%ﬁ%gpg %h@%‘égﬁ% ﬂi{()i)élﬁ é%arelétive to whole brain) of the
spiked RBCC pool diluted into unspiked RBCC were titered and gienerated.two dose response curves
based on in&sehidH diptrevious work had shown that scrapie sick animals loose weight with the

progression of the disease. It was decided to use this criterion to determine the end-point of

the incubation. The end-point of the incubation time was established as the day that the

15 animal dropped 80% of its maximum weight. The advantage of this method is that it is not
biased and not subject to human error. Each animal was weighed every week and at the first
sign of disease twice a week, the weight was recorded and plotted versus the days post
inoculation for each animal. The final incubation times for each animal inoculated with the
flow through solutions and the animals in the standard curves are incorporated in the last

20 column titled “80% Max”. The days post inoculation recorded under “days PI” and “80%
Max” do not always match because some animals were not sacrificed the day they dropped to
80% of the maximum weight, but a few days later. However, no animal was sacrificed
before it had reached the target weight. The days post inoculation in “80% Max column
were determined from the weight table indicating the first day the animal reached the taréet

25  weight. The average of these numbers and the standard deviation are also measured and

shown in Table 6 below.

Clinical data —Animals inoculated with the flow through solutions died within 239 days post
inoculation. The end-point titrations are still on going and will be continued until 365 days to

determine the accurate titer of the SBH. However, these remaining animals are no longer
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Separating the animals into replicate determinations improved the statistical validity of both the
incubation time values as well as the end point dilution titer. The results from the calibration curves
determined the average incubation time of the disease at each dilution 25 starting with the challenge
(10-3) as the h¥jAE8tEéEEntration and 10'4, 10"5 and so on. The same tRETEEsMITIRIGNS were used
to determine the accurate titer of the spike material by the end-point titration method. The final
removal by the resins was determined using the equation of the dose response curve experimentally
obtained from the incubation time of the serially diluted challenge. 50 WO 2006/044459
PCT/US2005/036676. End-point titrations - In the same experiment, the 10% scrapie brain
homogenaté $§& %ﬁgﬂ Lherpueec i d8sr SHBRIMARRINT ARk 4 Fnupal B&‘/"H@%Wdfﬁé-ﬁtﬁwaﬂ‘&?lfnethod The
rationale fo lpciktesecabided diteati dlvodas:tiziohtdiesnaantaisate measiweten tkthsastaeting titer of the
PRDT SBI—L the titer of the actual spike without RBCC. 5 Inoculations - The flow through
solutions Were |nocu ated without dilution. Two cages of animals (8 hamsters) were inoculated with
the flow through solutions and 4 cages of animals (16 hamsters) with the challenge solution. Flow

through 2 withratiemef the PRkYith sed ritwuirbarkeryb s eniatemndupios Wddivioeliesariagution series

of the dpse éemaweém&%nmqmﬂlﬁw&%g%%aemﬁn atvinacylatedwith each
dilution startln 10'3 to. 5‘1 dllutlon refer to whole brain as 10?5?;1 f%fﬁd; For the titration of the

SBH and SAHOE) M EBr{ee Y RRISTREEOLS SRR AT 0'1 to 10"11. Weigh
data - Previous work had shown that scrapie sick animals loose weight with the progression of the
disease. It was decided to use this criterion to determine the end-point of the incubation. The

end-point of the InguBRIPMLLRE.NEP GRIRIPRECLRINR AT APk iterda Bhllaligpped 80% of ts

maximum weight. The advantage af this method.is.that it IS not biase not subject to human error.
Each animal was weighe i)dvétyl\kmk and at thi@irst sign of dis8ase tW|ce a week, the weight was
recordeql ano! plotted vers&g%ﬁ@@(dp St A’g&ggéau Qi eRC Ama ]j e final incubation times for
each animal inoculated with the_flow thiough solutions and the ﬁlmu% injthe standard curves are
incorporated in the last 20 colurh titled {'8 809 Max" | e Hays$ost inozdldtion recorded under "days
PI" and "80% 4 103 8 104 6 |

-5 114 5.2 111 3.8

-6 128 9.4 117 4.8

-7 137 15 158 54

-8 227 49 182 73

-9 147 - 206.5 104

-10 151 - 0 -

10 CALCULATIONS AND RESULTS

End-point titrations —Calculation of the titer of SBH was conducted using the Reed and
Muench method relative to 1 g of brain. In the end-point titration method four data sets were
generated: two standard curves, one dilution of 10% SBH and one dilution of the 10% SBH
supernatant after Sarkosyl treatment. The latter is the actual spike in the RBCC. Table 7

15  shows the tabulated results of the titrations. The titer of the PRDT 10% SBH pool is 101
ID/mL. After Sarkosyl treatment and removal of the insoluble pellet, the titer dropped to
10%° ID/mL indicating that about 1-log of infectivity (90%) was removed by centrifugation
despite the solubilization procedure. The titration of the challenge solution (0.1% SBH)

conducted in duplicate showed perfect match, both titers are 105 ID/mL. This titer is
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Max" do not always match because some animals were not sacrificed the day they dropped to 80% of
the maximum weight, but a few days later. However, no animal was sacrificed before it had reached
the target weight. The days post inoculation in "80% Max"column were determined from the weight
table indicating®ifefiigpHaiPthe animal reached the target 25 weight. The aReratgeoosthese numbers
and the standard deviation are also measured and shown in Table 6 below. Clinical data Animals
inoculated with the flow through solutions died within 239 days post inoculation. The end-point
titrations are still on going and will be continued until 365 days to determine the accurate titer of the
SBH. However, these remaining animals are no longer 51 WO 20061044459 PCTIUS2005/036676
weighed. Tridlghthehiehes fhea e FRSAtE T ghtre X ldrantes et te g0 fRld i Beffeost
inoculation dué.todiiid/togicity:' T hie senaniteal svine reaichaoveshifsdthibeiffashtiter calculation. Titration
of the SBH with and without Sarkosyl treatment was conducted by clinical scoring 5 of the animal
twice a week until the animal was not capable of rearing at which point the animal was sacrificed. The
animal symptoms records were scanned and filed. Table 6 Incubation times for each dilution in the
dose response curves Drfeledh [Biggss(by (ihe sBHPRIMBbTigymetedsD Average SD -3 94 4.2 99 5.4
-4 105 &104 6 -51145.2111 3.8 -61289.4117 4.8 -7 137 15158 54 -8 227 49 182 73 -9 147 -
206.5 104 -10 151 0 - 10 GALCULATIONS-AND RESULTS-End point titrations -Calculation of the titer
of SBH was conducted using the Reed and Muench HEshdrErative to 1 g of brain. In the end-point

titration method four data SRIBAVEEE] stock 9.18
10% SBH Sark supernatant 8.10
0.1% SBH in RBCC (J) 6.72
0.1% SBH in RBCC (ID) 6.72

Incubation time titrations — In the incubation time titrations, the logyp of dilution was used.
The dose response curve was established using the experimental incubation time for each
10 dilution of the challenge from 107 to 10®. The average values between the two curves

reported in Table 6 were averaged (Table 8).

Table 8 Incubation times averaged for the two curves

-3 96.5

-4 104.5
~3 112.5
-6 122.5
-7 148.5
-8 204.5

15
The curve that best fitted the values in Table 8 was drawn and it cosresponded to an

exponential curve with equation:

y=a+b™
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generated: two standard curves, one dilution of 10% SBH and one dilution of the 10% SBH
supernatant after Sarkosyl treatment. The latter is the actual spike in the RBCC. Table 7 15 shows the
tabulated results of the titrations. The titer of the PRDT 10% SBH pool is 109.18 ID/mL. After Sarkosyl
treatment and FEAYEP e insoluble pellet, the titer dropped to 10$'10 IBFFESHERERT that about
1-log of infectivity (90%) was removed by centrifugation despite the solubilization procedure. The
titration of the challenge solution (0.1 % SBH) conducted in duplicate showed perfect match, both
titers are 106.72 ID/mL. This titer is 52 WO 2006/044459 PCTIUS2005/036676 slightly higher than the

calculated tieq e SariosylSales SBHJIMER 00810 1 BVRL RO HALHATAR0EAI0D) It s

not clear what may have caused t ifference. Table 7 Titers by the end point dilution method 5
Titer, loglo @haisBiYsidtk .18 rooledniip dip et FefmiatieinobetidtispHhs RisEeE: @rd6.72 0.1%
SBH in F(;BQ& ijalﬁl-a}a H@Qwﬁ@t{ocsftiﬁéefmaﬁ@aﬁglh Eﬂg@aiﬂﬁﬂhaﬂ@m&ﬁﬂﬁiifﬂﬂ%ﬁw gogithef ?ilutionh
was used. The dose response curve was established usi e experimental incuhation time for eac
16 ilton o R BTSNk AL e or AR DAL DR AR R ELfuelreported i
Table 635versaverhges (dalilte8)asTiabldi Belasuhxtivndinties dintiageletoh thestwocoghvas] #8:06.5 -4
104.5 -5 113?@16&%‘(?&'7 148.5 -8 204.5 15 The curve that best fitted the values in T_able 8 was

e

drawn and it corresponded to an
The removal results (Table 9) indicate that flow through 2 solutions captured one or

less than I-log;g of infectivity with R3FT2 (amino 650 M resin) being the best. Also the
negative control resin, R4FT2 (acetylated amino) removed no infectivity while RSFT2

16 (TMAE) removed only 0.5-log of infectivity. On the other hand, the flow through 5 showed
that R1, R3, R7 and R8 (S§YA, amino 650 M, DVR and YVHEA respectively) all removed
more than 3-logy, of infectivity with SYA being the best with 4.2-log e removal.

15

20

25

30
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exponential curve with equation: y=a+b(-x/c) 53 WO 2006/044459 PCT/US2005/036676 in which a, b
and c are constants with values reported, y is the dilution referred to whole brain (that is 0.1% SBH is
10"3 whole brain dilution) and x is the incubation time. The average and the standard deviation of the

flow through in®{fh#ii6Mt#is are reported in Table 9. The dilution corresptfFtIFfg®se3cHtincubation
time was calculated using the equation above. The 5 removal was calculated as the difference
between the dilution of each flow through and that of the challenge. The removal results (Table 9)
indicate that flow through 2 solutions captured one or less than t-loglo of infectivity with R3FT2 (amino
trQI resin, R4FT2 (acetylated amino) removed no

650 M resin) being the best. Also th
infectivity while R5FT2 10 (TMAE) rrgﬁ#&/%dq‘gﬁ

eﬁ 1‘6‘&0‘???‘?@'&%@ On the other hand, the flow

through 5 Showed haf DI R 3+ RZ and DQ {QVI\ a—nlnn RRD MDA\ and A\AV/' _EA__Fes,pecnve'y) a"
removed more tham 3-Ioglo f infectivity W|th SYA being th bestwfﬁ‘@.‘?’?b&ﬁ‘?@i‘%val 15 20 25
30 54 WO 2006/044459 PCT IUSZOO@Q&@G?G Tale)QﬁSE irgBctivitgggmovaldgigytion Removal
Resin DPI* SD (logir)y-ttegio)rih la..enge 89-2:6-3+-Ri-F2-5¥A102+9-3-+bB-+R3F2 amino 650 M
104 4.24.0 1.0 R4FT2 ac. Ag %)lé%ng 923.63.00.0 R FT%‘ MAE QS 6.7 3.00.0/10 R7FT2 DVR
102 2.7 3.7 0.7 R1FT2 |SYA 102 7.9 3.7 0.7
R3FT2 jamine 650 M 104 4.2 4.0 1.0
R4FT2  |ac. Amino 650 M 92 3.6 3.0 0.0
RSFT2 [ TMAE 95 6.7 3.0 0.0
10 R7ET2 DVR 102 2.7 3.7 0.7
R8FT2 ({WFDEA 100 5.0 3.6 0.6
R10FT2 |[(D)ES(nal)PRQ-Eaca | 98 1.4 33 0.3
R1FTS |SYA 151 34.1 7.2 4.2
R3FT5 |amino 650 M 142 353 6.9 3.9
15 R4FTS  |ac. Amino 650 M 95 3.6 3.0 0.0
RSFTS |TMAE 99 3.5 3.4 0.4
R7FTS [DVR 130 7.7 6.4 3.4
RBFTS |[YVHEA 139 27.8 6.8 3.8
R10FTS |[(D)ES(nal)PRQ-Eaca | 123 115 5.8 2.8
20

* DP1 = Days post inoculation

CONCLUSIONS

This study identified the best PRDT ligands among those selected from secondary screening

25

for an effective TSE removal. While the secondary screening demonstrated capture and

removal of PrP™, this study confirmed that the same ligands removed infectivity spiked in

RBCC. These resins achieved the goal of the study as most of the ligands removed more than

3-logyp of brain-derived infectivity while amino 650 M and SYA removed about 4-logig.

Furthermore, the removal was specific and not by size exclusion of large aggregates since the

30

negative control ligand did not remove any infectivity. The data also showed that the ligands

did not remove all infectivity present in the challenge. This is not surprising since the resins
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R8FT2 WFDEA 100 5.0 3.6 0.6 IOFT2 (D)ES(nal)PRQ-Eaca 98 1.4 3.3 0.3 R1FT5 SYA15134.17.2
4.2 R3FT5 amino 650 M 142 35.3 6.9 3.9 15 R4FT5 ac. Amino 650 M 95 3.6 3.0 0.0 R5FT5 TMAE
99 3.53.40.4 R7FT5DVR 130 7.7 6.4 3.4 R8FT5 YVHEA 139 27.8 6.8 3.8 R10FT5
(D)ES(nal)PRO“EHE4¥A891.5 5.8 2.8 20 * DPI = Days post inoculation EONGLUBIBNS This study
identified the best PRDT ligands among those selected from secondary screening 25 for an effective
TSE removal. While the secondary screening demonstrated capture and removal of PrPtCS this study
confirmed that the same ligands removed infectivity spiked in RBCC. These resins achieved the goal
of the study as mo oft e llt% %s rei?%v d mare th n 3flo braégsd I’IV%? mfectpﬂl%/ while amino

Centra 1} t1v1t e
650 M and g’V remo ermore " e TSMOVET WA Specific an by size

exclusion ofllaﬁye@gigneg%stes@mdéetﬁéﬁ(hﬁfébhmehd@mﬁeﬂh@am&umdmt reproedtang’ififectivity. The

data also shgyyed ALANE Igaaadid H%@%%%@He@ﬁ%i%o&&ﬁ%@ﬂé&&&@&ﬁ%'988@0? his Is not
surprising since the resins 55 WO 2006/044459 PCT/US2005/036676 were challenged with

extremely hight dofseeAdedishBedsie et A/ Baksed on the titer of the challenge as measured by the
Reed and Muench method, the resins were exposed to 106.11 ID/mL, which is 100,000 times higher

than thé leviel afifiishivly maasused rMhB YR aciof VERRA iﬂfq&i@ciﬁmde.ﬁlmﬂdﬁbsiﬂlﬁhllQmL) 5In
conclusion S\éA amlggoq\%o M \{aRtt%r YVHEA aII erforn}gg nflzlft} OSSIb|y3§Y']A and amino 650

shi TESINS. Ve een
M slightly bette ede resing removed infectivi Ob ?ween |s level 6temoval is

sufficient to“ﬂﬁptm’@l aﬁwmi/igﬁﬂfﬁw@m@@nme@mfgww mw%m ¢iee it béimster model)
contains appi4Eaieha 7R AR RIRCHL WS HO5 eSndit SppfdREIRIGF YIRS inPraliasinIIanIQ the

infectivity i |n blood the PRDT devices are
the infectivity in brain is similar to the infectivity in blood, the PRDT devices are

10  anticipated to remove ail TSE infectivity from blood.

Example 10, Comparison of PrP* binding to Amino 650M and Amino 6500 from SBH
spiked into buffer, filtered plasma, and whole blood

Amino 650U is a mixture of different bead sizes that includes Amino 650M and it is less
expensive to produce than 650M. Amino 650U was tested for endogenous PrP and for its

15 ability to bind PrP* in all the matrices currently used, buffer, filtered plasma and whole blood
and it was compared to binding with Amino 650M challenged with spiked whole blood. The
experiment was designed to compare the binding of PrP*® from spiked buffer, plasma, and
whole blood to Amino 650U and to establish binding of endogenous PrP° from plasma and
whole blood to Amino 650U, Additionally, the experiment was designed to determine the

20  effect of leukofiltration in the removal of PrP°®.

No difference in the signal was found for prion removal by 650 U or 650 M when present in
plasma or whole blood. In conclusion amino 650 U and650 M performed the same. The
amount of PrP® removed by leukofiltration was more than that estimated to be in platelets and
leukocytes together. Thus, it was possible that leukofiltration captured also some of the

25  plasma-derived PrP® It has been shown that leukofilters behaved differently with regard to
capture of human and hamster plasma-derived PrP°. It is possible that while hamster plasma
PrP° was not captured by the filter, human plasma PrP® was. Finally, it is also likely that the

difference between the two results is due to lack of correlation between PrP° and infectivity.
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10 anticipated to remove all TSE infectivity from blood. Example 10. Comparison of PrPs binding to
Amino 650M and Amino 650U from SBH spiked into buffer, filtered plasma, and whole blood Amino
650U is a mixture of different bead sizes that includes Amino 650M and it is less expensive to
produce than 6%5ONPIAM#E’ 650U was tested for endogenous PrP and for iRCIBS8HHPIe 6ind PrPSC
in all the matrices currently used, buffer, filtered plasma and whole blood and it was compared to
binding with Amino 650M challenged with spiked whole blood. The experiment was designed to
compare the binding of PrPSC from spiked buffer, plasma, and whole blood to Amino 650U and to

establish binding of end ous PrP, from pl and whole blood to Amino,650U, Additionally, the
experimentnv%%gﬂneosulatn%? b deRsvshey t[?'elgf%ﬁép %‘8 (\)‘fafe%]%?ifﬁ% tiﬁsmléa%qﬁ%gglnbf’ %o
difference iretiidsilprattes dagfohrdToesprioveseoroikdd hatdBekufibrabe dprinehapresant of tidasma or
whole bloodyn conelisiebamiRg A304 ARARRHMRRHRAIREAINS SAME-LIE SRRQUDLeL TP removed

by leukofiltration was more than that estimated to be in platelets and leukocytes together. Thus, it was

possible thatdBikeAfthRAR adhnesiaBls stk BB5 Kisqeuiblertbagrbile bamwer pemashown that
leukofilters Irehtwesdifteraniy vitheeuardHaneaplaiaofipeman apdiRamsialeasmaadetived PrP. Itis

possible thatwhile hamster plasma PrP was not captured by the filter, hu ma PrP" was.
hiSiRery TR

plasma |
Finally, it is A1SG TRETy that he S ASHEE Betial \G8TEatiRB P&‘&ﬁ&”tg}@ﬂ%@%ﬁ%ﬁon between
PrP and infectivity. 56 WO 2006/044459 PCT/US20051036676 The amount of PrP" removed by
leukofiltratiok*gapindle Bimlikapbbimsttedroib@i® Dlatdly rasisideukocytes together. Thus, it was
possible that leukofiltration captured also some of the plasma-derived PrP™* It has been shown that

leukofilters kehayvestdiarmly wikiraaidiQe canicePihUWnanapahamles Patnadesved Pre”. it
is possible tggt while hamster g(lﬁasma 5 PIP" was not captured by the filter, human plasma PrP" was.

Finally, it is afed 18 Hat ORI he isorseiat Feuadiod b TdBebirdsidelation between
PrP antDinfestfity plisxapié dHoRibiliog Théemstedbraintied tedd Mxedinsitorparagvaipinding

experiments WASHERMHELRE AL A GRS AL BIIR G o AMN it d frod- FBuNACEL  Amin0 650M

and Amino 650U). The resiris boun rom spiked 1! er, plasma, And Whole Blood. The
results demstesaarat MR iE Sin Sa5estdd e Mathamino 650 M and 650 U. Comparing the

resin binding of PrP from spiked plasma, there was a slightly more intense signal from
Amino 650M compared to all other resins. Among the AMN resins #13 appeared to have

15 weak PrP signal, but very comparable to amino 650 U while #15, 16, 17 al! performed better
than amino 650 U. No noticeable difference was observed between AMN 14, 15, 16, 17

resins.

In conclusion, the study demonstrated more similarity among the resins and most importantly
it showed closer correlation with amino 650U than with 650 M. The differences observed
20 with plasma suggested that at least with that challenge reducing the level of substitution may

be beneficial and the resin performed more closely to amino 650 M.

Example 12 Extraction of preteins bound to resin-embedded membranes and

determination of binding of PrP® from normal hamster brain homogenate

The development of the new device using resin-embedded calendered membranes lead to the
25  need of developing new procedures for extraction of the bound proteins from the resins.
Changes had to be made to the handling of the material, as well as the composition,

concentration and volume of the extraction solution. The experiment was also designed to
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well when challenged with both spiked buffer and spiked whole blood. Furthermore, the signal with
AMN resins was the same as that with amino 650 M and 650 U. Comparing the resin binding of PrP
from spiked plasma, there was a slightly more intense signal from Amino 650M compared to all other
resins. AmongW{&28N¢4488ins #13 appeared to have 15 weak PrP signal, RSIR/UsI0g0Mparable to
amino 650 U while #15, 16, 17 all performed better than amino 650 U. No noticeable difference was
observed between AMN 14, 15, 16, 17 resins. In conclusion, the study demonstrated more similarity
among the resins and most importantly it showed closer correlation with amino 650U than with 650 M.

The differe e(;ﬁ)gg%erged 20 Wi{ g%aéﬁg}g gel{ggo%%%g &QS‘%@&'@"}%& f\%/:’iség#%a%&%% e reducing the level

o ] A
of substitution may be beneticial a e resin performed more y'to amino 650 M. Example 12

Extraction offphetdasknivonimanes taditsapsbdaeiéédmembranes and determination of binding of PrP°
from normal hamster brain homogenate The development of the new device using resin-embedded

calendered mamArRaesdeRdiithths gdnnee s A dpralaringd ey RIACRAUES JatfadactieR of the bound
proteins from the resins. Cha%%%ﬁ?g to b%m de to the handling of the material, as well as the

compositiord “ESHEHRERERYS & G Rnal CHRERERISBIStid e S é'ﬂ?ﬁ’é%%?ftf%aé also designed
to 57 WD 2006154448 RET/ DB30MBAISES3Espierfantuiinnding sl dtionshin Thenswifesmat, using

both Toyopgal ATING.CORN: AIbSAeR memRIRATE. AN ISASEY Iates o NeLmRLhamsrer brain

homogenate (HaBH) was treated with sarkosyl and spun down. The resulting supernatant was diluted

to a final coRSEFt apbritbrnToYmeRst WerkinG Bler Bp aeivitad fume | Shs Sow mirysediNaePsSof spiked
solution waspassedimerghididmpumwinaexifiias boldarsedMiliRared santainipednsanpwiches of

calendered mempranes embedded with 4 /cm2 qf either Toyopearl Aming 650M or its acetylated
form. The NSRAESCUSHTS R B R S A A BRI B eRETOEETFS L. each were
collectéd fockdkingtithithspikeditsdietions andyrerhp 8 Ay ide Tembonth rougingamples of both

membranes,b\akRysage i UhiAelked M@ﬁiwe%ﬁg%%ssywﬂnl%ég;n%g V%‘?Ei‘%%lu containing

acetylated resin and challenged with spiked whole were rinsed u er. Sections of

membranes (in some cases the whole stack) were treated with either SDS-PAGE
Sections of membranes (in some cases the whole stack) were {reated with either SDS-PAGE

sample buffer or 99% formic acid. Treatment with formic acid consisted of adding 0.5 mL of
99% formic acid and 10 pL of 20% SDS to 1 quarter of a membrane sandwich, followed by
15  incubation for 1 hour removal of the liquid, and evaporation using a SpeedVac. The samples
had their volumes adjusted to 15 pL using water, followed by addition of 15 pL of 2X sample
buffer. The treatment with sample buffer consisted of adding 3 mL of 1X sample buffer to the
complete stack of membranes, followed by incubation for 30 minutes, and boiling for 7
minutes. The solution was harvested without pressing the membranes, and centrifuged briefly
20 to remove all the resin. A variation of the above treatment was also tested. It consisted of
adding 1 ml of 2X sample buffer to two separate stacks of membranes corresponding to ¥ of
a filter, incubating for 1 hour, followed by boiling only one of them. Elution with sample
buffer without boiling may be used if disassembling the filter holders becomes too risky

when using infectivity.

25 A final condition tested was the incubation of sections (1/4) of the membranes with sample
buffer to verify binding to the first, second, third and fourth membrane to contact the
challenge solution. Samples were then run on SDS-PAGE gels and stained for total protein.
Western blots were also performed. The void volume of the filter holder was approximately 7

mL. After passing 50 mL of challenge solution through each of the filters, followed by air,
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sample buffer or 99% formic acid. Treatment with formic acid consisted of adding 0.5 mL of 99%
formic acid and 10 L of 20% SDS to 1 quarter of a membrane sandwich, followed by 15 incubation for
1 hour removal of the liquid, and evaporation using a SpeedVac. The samples had their volumes
adjusted to 15 W @i3Mef%#ar, followed by addition of 15 L of 2X sample bUFfEHUFMEIfE6dMent with
sample buffer consisted of adding 3 mL of | X sample buffer to the complete stack of membranes,
followed by incubation for 30 minutes, and boiling for 7 minutes. The solution was harvested without
pressing the membranes, and centrifuged briefly 20 to remove all the resin. A variation of the above

treatment was also tested. It consisted of adding. 1 mL of 2X le buffer to tyo separate stacks of

membranest%c?ow RS & X)@%fg g%‘?ﬁer, mgﬁﬁﬁﬁal%ﬁ?ﬁw‘?‘%H‘S\%pr%?‘%ﬂﬁ?@ y one of

them. Elutiomimtiessacoptecdwir 46ithd db ollirGeray dhaeoisipdifi cisatiferaling theditherholders

becomes to&fﬁg‘ﬂk‘ﬁﬁ%&%&ﬂ%f&fﬁ%@éﬁfﬁﬁbﬁé A final condition tested was the incubation of sections (1
' u

/4) of the membranes with sample er to verify binding to the first, second, third and fourth
membrane to contact the challenge solution. Samples were then run on SDS-PAGE gels and stained

for total proteth fiyE&aRPBlstsoheeistepdroracanttinigdhs Tsmbranemtit nesrisiefider was

approxisnatealyyépeatl i aap anaiag:ed wilk efichaliengssalaliprviliebdanshieddhedidters, followed by
air, 58 WO 2006/044459 PCT/USZO&EE/O 6%6 the V%Jmes ligcj%yer%g ﬁ%fﬁs rgd, 47 mL for whole
blood. Wheﬁaa%f’rggosﬁf &l én, e VBl eE LB e e WErR %S R B R ?gl?ﬁéléeno significant
difference notives Whiane tsing: thigdifferethtboliizicthge sekuticgsifickitd distfiltsinhaldéido be open was
the one contaiping the membrane with acetylated 5 Toyopearl that was challenged with spiked whole
blood. It was noticed that despite the passing of air and rinsing with buffer there was still some blood
inside the filter. During the attempt to rinse the membranes with buffer, there was a significant loss of

resin, and tH&® FEThBPIISE Witk tnzersabAminR GhEd Aenenasmmil phplehioathives Basiiatalienged with

whole Hloodinvasrsingeenivith biffeaTaxtivow edentaoikibhdfenat et v atenvaghighenthan max (999 in
the dial). Upgn._.0 %Qirh%t e holder i%.w noticed that there was still some blood,inside, especially
] t
between Ia%?%{n W%.S also noticed {ﬁﬁﬁg&‘céﬂ% e Sac ?(t)lnsg l(]E}eeﬁrfoeoa &g %?’/] R TAC |i<1§¢rllb fs%ere%lutor were
layers. It was also noticed that a couple sections delineated by the radial distributor were

bypassed during the wash.

The stack of membranes was cut into 4 quarters. One of the pieces had the four layers

15 separated and treated with sample buffer to investigate if the different layers had different
binding. Another quarter was also separated into pieces and submitted to the formic acid
treatment. The remaining two quarters were used to compare the treatments with and without

heating.

The two filters challenged with spiked buffer were rinsed with 200 mL of working buffer
20 each. The filters were opened and the whole stack was transferred to a small glass vial, to

which 3 mL of sample buffer was added.

The resin embedded in the calendered membranes appeared to maintain the same PrP binding
properties characteristic of the resin in column format. The acetylated amino showed weaker
membrane-bound PrP signal compared to amino signal, supporting the conclusions that

25  acetylated amino may not bind PrP efficiently and that the difference between the two signals
is specific to the amino resin. In general, the results indicated that 50% accetylation whether

res

in a blend form or by chemical synthesis reduced the PrP"™ binding.
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bypassed during the wash. The stack of membranes was cut into 4 quarters. One of the pieces had
the four layers 15 separated and treated with sample buffer to investigate if the different layers had
different binding. Another quarter was also separated into pieces and submitted to the formic acid
treatment. TheY&#¥iHi¢ttho quarters were used to compare the treatmeREWIR®AG@TAOUt heating.
The two filters challenged with spiked buffer were rinsed with 200 mL of working buffer 20 each. The
filters were opened and the whole stack was transferred to a small glass vial, to which 3 mL of sample
buffer was added. The resin embedded in the calendered membranes appeared to maintain the same

PrP binding proPagle sharRCiprHaaldie (5 iRSPUSRDRILF hilliv. GRYAIRE AqUo showed

weaker membrane-bound PrP signal compared to amino sign upporting the conclusions that 25
acetylated amino may not bind PrP efficiently and that the difference between the two signals is

specific to e RFIPRITEERE RrfRRsAIoFRIRAE ke iNafingeef At stomaetet il flteskr in a blend
form or by chlemisalsywHibsisderieced i RAR IS HingiDeRR MR R00BTRHH459 RES2005/036676

Example 13 PrP" Binding.to D4 fro BH spike e riments were
performed ?gﬁgénr%tga?}ér?hé%ﬁl |F’1§%F %‘ﬁu-’ ssﬁ‘o%gggﬁﬁgﬂﬁfég@%ﬁégSa%‘ﬂe\%ﬁ%(ﬁe blood to D4
resin arid bibgiihjnsendtyBHoushidrR3itovg sybiong mm@mmﬁéxﬁwnﬁe@}cs@é_mﬁbbmr}gith spiked
RBCC (UM-R+fsrmbnt 8QA3bi4 SRAVE e Bbesiinding ﬁ?ﬁé?é\seﬁéy%fﬁﬂg}ﬁﬂa\%@f@%ted to

endogenous infectivity study. D4 binding performance with spiked brain-derived PrP"s was tested in
the presencBtdbRRRATGTRS BesRIBE L afbibist s ird st 814 1k ealy endessremeRged D4 with only
endogenoudiBitpldmavphabanabisodhole blood. The Western blot signals indicated that D4 binds
spiked PrPres in plasma and in 10 whole blood. It is possible that D4 binds endogenous PrPe from

whole blood, perhaps fetter n.amino 650 M le 14 C of PrP"s by resins with different
acetylations This study gtcs)mrgg}gdsiﬁ%a%f Ec%?gé%%éy ati%lr%1 ot 1 Ig%;rfﬁée%gb‘ﬁ}f\%%xbﬁ%%fﬁg to PrPres.

DiffereHt levehelsftdeedylnitaresibie thetid/ badsiehdogeaolichd ofrastaithde blghaiauthpies better
than amino 650 M.

Example 14 Capture of PrP™ by resins with different acetylations

This study compared the effect of acetylation of the amino 650M on binding to
PrPres. Different levels of acetylation were achieved with (1) a blend of totally acetylated and
15 non acetylated resins and (2) by partial chemical reaction on the same bead. The results
indicated that resin can withstand 20% acetylation by chemical reaction and still bind PrP. In

addition a blend of 50% mixture of acetylated resin is also satisfactory for binding PrP.

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

20 described above. All publications, patent applications, patents and other cited references

mentioned herein are incorporated by reference in their entirety. In addition, the materials,
methods, and examples are illustrative only and not intended to be limiting.

The foregoing description is provided for describing various embodiments relating to

the invention. Various modifications, additions and deletions may be made to the

25  embodiments and structures without departing from the scope and spirit of the invention.
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15 non acetylated resins and (2) by partial chemical reaction on the same bead. The results indicated
that resin can withstand 20% acetylation by chemical reaction and still bind PrP. In addition a blend of
50% mixture of acetylated resin is also satisfactory for binding PrP. 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 20%dedt¥iBed above. All publications, patent applications,
patents anghgihekcligfiisierences mentioned herein are incorporated by reference in their entirety. In
addition, the materials, methods, and examples are illustrative only and not intended to be limiting.
The foregoing description is provided for describing various embodiments relating to the invention.
various modficatignacAsHonSABEHE RN sdaLRR AR fediSue pRMNATERNRANY Structures
without departing from the scope and spirit of the invention. 60 CLAIMS What is claimed is: 1. A
method of #RIGIRPamH G BRPAPLRTY RISIAEABIRCHNATR SRMAIR I ARG BRISIRIAple comprising
contacting H?@té?rﬂ?ﬂu'ﬁjWﬁ%@&‘%ﬁ'&d@%ﬁo@ﬁ%@%%ﬂﬁ%mﬁww FeRdeRsALAYINg

binding of the prion protein and the polymeric prion protein binding material, wherein the polymeric

prion protefAeHRHIMPRfBSIRD SoptpsREdnaaR BRIy ReERi0BEOPRIVG LS, RIifD WM the

functional giahis SRIRGISHJERD HREIDHREROBISURE & 2 Yh R GHENGRS AN AR VYR ¥ YHEEA OF
(D)ES(nal)PRQ-Eaca. 2. The method of Claim 1 wherein the functional group is -OCH2-CHOH-

CH2NH2. d4rstipRaligeanedopelraind inmelmai maansisting oI méthat BiEie o AMiAgthacrylate. 4.
The methoghgRCIA & AVBE (I HEE-RIIPRRIGGIELS PrPsc or PrPres. 5. The method of Claim 1,

wherein the polymeric prion protein binding material is in a chromatography column, on a membrane,
fiber, bead, impregnated into a non-woven mesh, coating a fiber, contained within a filter housing, or a

combinatiop therephe methiod of Claim 1 wherein the functional group is -OCH,-CHOH-
CHoNH,
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6. The method of Claim 1, wherein the whole blood sample is derived from a human or an animal. 7.
The method of Claim 6, wherein the animal is a bovine, an ovine, a porcine, an equine, a murine or a
Cervidae animal. 62 8. The method of Claim 1 wherein the infectious prion protein is a human, bovine,
ovine, porcine, equine, murine, or a Cervidae animal prion protein. 9. The method of Claim 8, wherein
the biological sampe iathfsbaideldiid! sahfeindhrdrptibnied bamethapodaieid sample, a
collagen exfiagiza-0lgRd extract, a tissue homogenate or extract. 10. The method of Claim 9, wherein
the bodily fluid is blood, plasma, serum, cerebrospinal fluid, urine, saliva, milk, ductal fluid, tears, or
semen. 63 WO 2006/044459 PCT/US2005/036676 SEQUENCE LISTING <110> American Red

Cross Nortl Caroliipa RRIRd4WIRH 3 MIRSIEHCRICSAIS £rStdifis PASS: RH@HbHatein Binding
Materials and Methods of use <130>51821-0111WP (51821-299536) 10 <150> US 60/460,474

<151> 2003-04-04 <160> 1 15 <170> Patentln version 3.2 <210> 1 <211>8 20 <212> PRT <213>
Artificial Sefjuenceng42@thod of Claim 1, wherein the polymeric prion protein binding material

is in a chromatography column, on a membrane, fiber, bead, impregnated into a
non-woven mesh, coating a fiber, contained within a filter housing, or a

combination thereof.

6. The method of Claim 1, wherein the whole blood sample is derived from a

human or an animal.

7. The method of Claim 8, wherein the animal is a bovine, an ovine, a porcine,

an equine, a murine or a Cervidae animal.
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<223> Synthetic 25 <400> 1 Pro His Gly Gly Gly Trp Gly GIn 15 30 64

8. The method of Claim 1 wherein the infectious prion protein is a human,

bovine, ovine, porcine, equine, murine, or a Cervidae animal prion protein.
9. The method of Claim 8, wherein the biological sample is a blood-derived
sample, a brain derived sample, a bodily fluid sample, a coliagen extract; a gland

extract, a tissue homogenate or extract.

10.  The method of Claim 9, wherein the bodily fiuid is blood, plasma, serum,

cerebrospinal fluid, urine, saliva, milk, ductal fluid, tears, or semen.
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