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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 sc;me 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 -sheets. PrPc contains three a-
helices and has little B-sheet structure; in contrast, PrPsc is rich in -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.
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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 vCJD. 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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20  Experimental Prion Diseases in Syrian Hamsters. Science 276:1119-1122 (1997));

amphotericin B, porphyrins and phthalocyanines (Priola, S.A., et al., Porphyrin and
Phthalocyanine Antiscrapie Compounds, Science 287:1503-1506 (2000)); metals (Stockel et
al., Biochemistry, 37, 7185-7193 (1998)); peptides that interact with PrP to form complexes
(see U.S. Patent 5,750,361 to Prusiner ef al. and Soto, C. et al., Reversion of Prion Protein
25 Conformational Changes in Synthetic B-sheet Breaker Peptides, Lancet, 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., ef al., Immunodiagnosis of
Prion Disease, Immunological Invest. 26:259-268 (1997)); and other proteins, e.g.
30 plasminogen (Fischer, M.B. et al., Binding of Disease-associated Prion Protein to
Plasminogen., Nature 408:479-483 (2000)). Ion exchange chromatography has been used to

purify blood components, such as hemoglobin, from prion contamination (U.S. Patent No.
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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 methodologies 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 urea 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
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materials. There also remains a need to identify high affinity binding
materials that are 4 WD 2006/ 044459 PCT/ US2005/ 036676 specific for the
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may be enpl oyed in this enbodinent. The binding materials are also useful
for theobumeareialne oovidete or nore prion proteins in a sanple. Another aspect
of the inventjon. provi . t f i iyl i td | bindi.
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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.
Another aspect of the invention provides a method for identifying additional binding
materials, particularly binding materials specific for the conformationally altered forms of
30 proteins, some of which are involved in the development of diseases.
Other features and advantages of the invention will be apparent from the following

detailed description and preferred embodiments.
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30 proteins, sone of which are involved in the devel opnment of diseases.

O her features and advantages of the invention will be apparent fromthe
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phot ograph of a Western bl ot showi ng the binding of endogenous PrPc from
human pl asma sanples to prion binding materials and appropriate controls. 5
Figure 2 is a photograph of a Western bl ot showi ng the binding of PrPsc
fromscrapie brain honogenate to prion binding materials and appropriate
controls. Figure 3 is a photograph of a Western bl ot denonstrating the
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bi ndi ngofmptigingahsinfins fanatieailrptoty ofiPtfreasikédintqtidhai serin albbusdmpl e and are
useful in nethods for detecting, binding to, isolating, renoving, _
elimnating, extracting or separating a prion protein in or froma sanple,

such aHyprAuEy pEscRIPfRhgderi ved tissue, organ, or biological fluid or an
envi ronnment al sanple. Methods for diagnosing or nonitoring prion disease
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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 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, vCJID, 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
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30 or individual prior to blood, tissue, or organ donation is readily
understood. The binding naterials are particularly useful for the renoval
of prion woavainadspom a sanpl e or biological fluid, suebras2sebsa7él ood,
bl ood conponents, serum plasnma, plasma derivatives, and the 6 WO

2006/ 044459 PCT/ US2005/ 036676 1ike. Prion renoval is essential when the
biological fluid is transmtted to another animal or human, such as in a
bl ood transfusion or the adm nistration of a blood product such as a

Clottl ike” B PLemaVAPissOdtiidPwHE el bReRAPAUIGY bR RERYE alfindlChiitl) @ | the
different forms of prion protern frontthe sanple or can be selectively
chosen humahge siheasoin & dtoadt transfisiogl @ the radnbnistratipmi ofha hlctdeprodant ductans a

t herefore be _ used_to distingui.sh between infectious apd non- infectiqus
ori on SISHES frctar Tho budiigiBACKRlF ARG YSB1Q TomaNe Sredeiget al the dikfeeen foIm e as

used hergin A& fg(ﬁfl!tlﬁkegaxﬁgge BE&dh be8fechlelyRRBsendn Femd britfehdidls nggfe fokir al

unl'ess "'t he ‘context is Indppropriate. The'term"3F4 antibody" refers to a
mon6cl efigpricen pravaolyandpeani thegefore hatused té ahistingofsh BatReen fectious andt hate Pr Psc

or PrPres..The antibody has specificity for denatured fornms of hanster and
human Iﬁ?fgﬁt}o%rpf’é’epéﬁﬁmﬁg?eesg&& used herein, the terns "bl ood-derived
conpositions”, "blood conponents” and 15 "bl ood conpositions" are used

i nterchangeably and are nmeant to include whole blood, red blood cell
concentleftnéions| asma, serum platelet rich and platel et poor fractions,

platel et C%%qgﬁﬁsataes“an%zl?‘{I@’%gﬂsecdslllérém a?é <t ealt{;‘%p‘{)ﬁg FP%%F&L’ea%d bl ood
p pitat obulin

pl asma fractionation’ precinpi eS and supernatants, 1 nmunog
pr @par ahdladesthe phiraldinhegs tigAonlegBs ihapprapridte. | gM  puri fi ed coagul ation fact or

concentrates, fibrinogen caongentrate, pla fractionation 20 internedi ate,
al bunin pr eﬁ;&eéﬁ%n?f‘g@txbgﬁygzé}eratt%ﬁn@m@gh% Omr_emlfl&r@ HENVF JrstHom
human - g@pc, R ol {i)@é)f‘rPsIg? BrPfIB ThL %Htilbdﬁljl&’a@%p@éiﬁbiftif g6k i’érﬁﬁﬂecﬂﬁfr}n‘é%

protei ns prepared by any vari ous nethdods comon 1n the art including
i on exdiaenste andhdrman PxPc, Beisc ped Adaes. on, and/ or  hydr ophobi ¢ chr omat ogr aphy

or by differgntial, preci,pitatian with.alcohol or polyethyl ene ycol.. 25
The Term » priv e ApBHE M {f® BBl e RoRpetia R el PPl P
nat1gr al“ploodnsbmpthidishy’ &%nises sekcharddaitly tah@ o dieadf tol ineludaWidld Bloodl! fed
structure is highly conserved and is not associated with a disease state.

The t erbleodpegdl congeafrates plasmap seightf RIptelet irighapnd, phateletr peorf GagHons, plateler pc

ol eculc%ncentrates, 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 to. 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 vCJD, CJD, kuru, fatal insomnia, GSS, scrapie, BSE, CWD, and other

TSEs, including rare TSEs of captive and experimental animals. PrPsc has the same amino



that is believed by those skilled in the art to be associated with di seases
such as TSE/ prion 30 diseases, including vGQD, CID, kuru, fatal insomia,
GSS, scr apoepidd@ksoCWD, and ot her TSEs, including rare P8Ewsedosoadté ve and
experinmental animals. PrPsc has the same amno 7 W) 2006/ 044459

PCT/ US2005/ 036676 acid sequence as normal, cellular PrPc, but has
converted sone of the a-helix to (3-pleated sheet and is associated with a
di sease state. The term "PrPres"” refers to the proteinase resistant

derivatjves of the PrPsc ep .0 | ecul ar, wei ght .27-30. k that remain
ol | oni®Ri Seabinch P8 sogadt B AT PRepbu B GRleBleRERt 08 Gt e pidleic
"PrPr" shedt@nd id Bsdchtedwitha dieadesstate.expr essed by reconbi nant technol ogy.

The term"PrP" refers tg prion protein in general. The term "bead" refers

to a solid phgdempaliPres ectgrs tg thgpipteinase fasistant derivatives okthg PeRss prefeingindi ng
conpon | ' ads

10 havipoied g A0sh 3 U R P Aok REERLURENTAAIDIPS: YR prd B i
theS5scdp@KY. this term The term"resin” refers to a polynmeric nedia. The

term "poly ic" as used_herein descrihbhes a compound qr nol ecul e conposed
of  Several MAPPBILILT GSEAR IHYE BHERPERLTIN SKESER BY reamARint S iR ier 8) . 15
Sanpl es The RN m SHPPk&ersits pHSL PFrodéh &l ferkfyrdenot e any sol ution, .
suspensi on, extract, conposition, preparation, product, conponent, tissue,

organ, cel | Therterm Hegaddmefexsytotahgelidiphasecpanticle e graputentotwilziclpnireastive griiupg

ials. di h h di i d
oo HEASER PRRORIBLbRY bFrunL: Bt aitost FréSiaies AERE & Rofipect s
and 020 maningdpbhaithl o0il, ddeoPévea anifulhnshapds 28 incheled fethibthe sadpR ofdlis termi t ed

to, biological sanples, food products, environnental sanples, or water
sanpl es. Bi oih§dean|resBnffes to applymericmediaare not linited to: bl ood derived

sanpl es; Dbr a]]ng & i‘yoqgméﬁémésqﬁ'gd ROdin &érsél#'tfé's g&on@%ﬁﬂd 8o mofdhle ngnpf)%(édrggt ed
to, blood, plasm, 'serum cerebrospl na urd, urine, saliva, nrlk, ductal
fluid, seeaalsmabler, rqeaeng chenotad gr sahctersl watt(sonemets).as col | agen extracts,
gl and extracts, or tissue honpbgenates or 25 extracts. Biological sanples
are derived from humans or animals, including but not limted to bovine,
ovijge, por Cigagplqui ne, nurine, or Cervidae aninmals. Blood-derived sanples
include, but are not limted to, platelet concentrates, plasma protein
prepar at i onsthe femmuiisgirddully nisgs dgeaimttp odenotef inby i sobiion. shegsasian. extgact.f act or
X1 Prs %E)gittibr?,nSfengrg{ic?nqbﬁrgduct, 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 samples. 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; biological 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



preparations, factor VIII preparations, von WI|ebrand factor preparations,
protein C 30 preparations, or activated protein C preparation. The sanpl es
accor di ngvbeoeaniadbn aspects and enbodi nents of the presents2e08m08ssté on al so
i nclude, but are not limted to, pharmaceutical conpositions, therapeutic
conpositions, a cosnetic conpositions and products, food or food 8 WO
2006/ 044459 PCT/ US2005/ 036676 products, or nutritional suppl enent
conpositions. The exarrpl es of food-product sanples incI ude, but are not

limted t elatin K, dal roduct s e r anlnfant
For mut rodises SxpiiiorsE subtany prrasFvnd n 15 aehafel s TG parhegHmples
enbodi MRéLSe, BulGrdl @6t Bie8itD, gdat®)ljelly, omkcamsy pEddustsy 8bll4xeR, O & ehfast
including, but not limted to, human or ani mal” serum al bum n. For exanpl e,
t he sarfprr@@laq ncl ude, but are not limted to, therapeutic products

contai ni ng_ hyray Amplds 5‘&8&«1‘? ”?ﬁ certQ‘ﬁ”%Bec?J r%heﬁ%h%gh%e%mn%l@d’e @e{ﬁ“ ons;
or preparati ons ht ai ni n uiman or* ani nalt serdm-al bum h "as a st i zer.

Sanpl esohivas domgrisih® vesdsairotefiseineludarg, etbasti ITRiddstop huimke opatigabterum
inventh?n can contain a human or an animal 10 serum al bum n at

concenta &iminsFemexanppping semRics| Pelsdes puky ary nop linitednion sherapeuiiaisedicty, to
appr oxi O R 0 %’QH{ L n,one

aspect &1?1 %lx%resent f%&g@lﬁ%ﬁh |)Hn |tsb%r szrﬂre nb%*)ﬁd{ﬁ%enk% %Etn{%&sbe%l?edl y
and advaepagens $b§rtaaiuig)hmnmner ariimal saromealbwerinaasat SabibzerbiSachpbesi awpordingt ei ns

fromor in sa h c entrati.ons .of rotein artlcularl

bl oot e sPERRere e erBodt i ot Rerht 18 Srign carh R Huhr o A A5l | e
butj gar eseAk albiufik 8dcdn@ertRitions ﬁﬁwaﬁpf@ilmm>e 50%SHEN), oR SronPhprodim@tely@1&our ce
such as a stream river, aquif well, water treatnent facility or

r ecr eattp apptoximately. S0vh @r §mmpamrom@|tqm 8% touappeaxémaigty 2% tleane aspert thei d
sanpl es i S I an be
extrac t pre eg ftngexﬁ%rrrlpl Sirs Oqugfegrgﬁ Jn% ﬁl%laerrlltsoﬁ@ Igtéste%l aﬁ&’ @&n?aagggllls;b wsone |
fluid, tarrdmw@ sepa‘rutle; bﬂbmﬂq:mbhl]ﬁrbﬁi’ﬁs fe@n oben &Qﬂﬁbl&@tvﬁfh h\ilghhohé@txbnm oy
materi al s | es of S((i')||d .sanples include, but are not limted to,

ani mal Rxeﬁetr\?eaar}g?%bt?go PEPAEIRS, Stgheas| sgrumnalbimithat  have been exposed t o
agent s that Tk{eaéh%%fufl%th é‘s 1£1c1u11?96'tear€‘ﬁ§! mflEd tovfdi'l E%V%Ef bcg‘%eﬂ@r rces
brain tissue, cornea tlssu fecal matter, one nmeal y- produ

sheep, ashvar lﬁy)npacndumpsguchlelsra simehng| tiver daprifegneeld) Watleyqeamhmttf&uhtami ot her

animal s 25 fi ani mal derived products. Materials
recreatlona 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, or 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



The binding materials provided herein bind to peptides or polypeptides
derived from the prion protein, or the entire prion nolecule and can be
used i n avoaveciyssof separation 30 processes, includi ngprowtuspais/obionsted to,
chromat ography, such as, but not limted to, thin- layer, colum and batch
chromat ogr aphy; solid support and nenbrane separation; reactor separation;
magneti c separation; immunoseparation; and colloidal separation: In one 9
WO 2006/ 044459 PCT/U82005/036676 preferred enbodi ment, the binding

materials arg ¢ ai ne n.a colu as a chromato um, and a

sanpl eP feg ’ir?‘ff (5@1?6138“} h amﬁ&%lblate fso s SaiEd B & colshl‘?rhn %o 2t hat

prion @M@g&aplg? éch@mﬁaﬂmi g shinpl} isdntréduchd nﬂbrlﬁldrmIoWeuabSpaaﬂdu&ﬁ@ fet ai ned

on the col umm he ot her gEonents of the sanple pass through the col um
s ip

and nayolenrBsocthpy Rréaneprotein ¢ $gde bindde élreobadmga@atersaés étrd %Iﬁéetameé ORg
t imhed I
(r:rﬁr grnla'?%;rcglp tlTﬁgvoafBgrr &%xﬂ%n#n%g{ég fltéhﬁlrgag%rl{pgﬁggg a'g&f%lﬂca i ons an va}ri ations

of fhe cubectad. Ithie tblb&dm@rgmidemaah& éﬁ)mebmdinggnepemam dpscabed hsreat & not
envisioned and fall within the sc e of the pres rnventllg.ln Such

vari at ilgHEd4APatrhATIGoRR shromarer Ay ypriety; of cq glrrrtrﬁnﬁe'aw@ cagionsapd
proces aud;@rzrf'tﬁggﬁéoprh@%ﬁcﬁﬁ marerérmr%qjlﬁgbﬁg%ﬁ%ﬂra& dRiRsRassges:

| ow, medi um or pressure processes medi um or |arge scale
pr oces Sat within the Se)peauf itheepresdnd diveptindrs , Suclhe'abatnmsregd meadafi¢agions ichidenbut

menbr ane, fj ber. regnated .into a non-wo S fiber,
cont ai ﬁ‘éed“\(rd ? lf?d t“f dqaf“é\' nﬁ’&ﬁ%ﬁg"ongﬁﬂoust ROCPSRS. m%mgetb:agglrﬁogl tﬁgg@glﬁent s

I n 18 figisdesREDRAN,"BRUun, her BighdpREsuTBLR6dRES; ©PNgHAlIS EmédiumneF Jagt Cscalenpound
or conmponent, such as, but not linmited to, al umi num or silica. Preferabl Yy,

the al Hassses Lo altgmative embedimeatsathg binding matesialsiase o Aepembang diberbsad,

o ©f o ka8 09 SN G GOBLIER A £ spA120%08 w2 OSSR GhR A0

materia rovided in a varie udi ng

| i m t edhd kike. 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
chromat ography colum, a nenbrane, or any suitable separation device or

i Mpkengpd, aIHECEHM)OH@ntySGd in a batch process, or may be used in any
separat | o% process allowi ng contacting the material with a sanple under

condi tions énla)ﬁmtng:rribwdn'armt,otheoblndme Ipatenals sionprrisg ansinerganic eomepound qur i on.
e, 29 Saship TR Wp P AT AR EATIA P BRI e
as posiahiniahin GH@ fRickhe BRiga id ﬂlﬁieﬂ 5111ca Most preferably, the inorganic compounds are
Al,O3; or SiO,. 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.
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charged, uncharged or neutral, hydrophobic, anphiphilic, or conbinations
thereof. Specific functional groups are described in nore detail below It
is to be wodessauemsd t hat functional groups can be i nheremtdsgoosngsent in an
i norgani ¢ conmpound, or the inorganic conpound can 30 be further nodified to
i ncl ude functional groups. The functional groups include organic and

i norgani ¢ functional groups. 10 WO 2006/ 044459 PCT/ US2005/ 036676 Pol yneric
Conmponents In a second enbodi nent, the binding materials conprise polyneric

mat er i [.. £0 ts and preferably i nclude a polyner matrix, also
r ef err?(?% oergsé%rggoq{%;ﬁ/%er matri x backbone. Optionally, one or nore

functional @i clpscoadeerabddimbgd the birdéngpalayeriats baxhpiise pblymerib matefigls rerd
enbodi ment the po I ric materials are resins, gfeferabl C rorrat ogr aphi c

resi ns SOMPAREND %rawlyﬁleiie AP PR o AlSO T 5?%%@%@9 MOGFPRREr y| at e
backbo i

avai | a%I%%kb$gﬁﬂ(\)/?ﬁgfﬁaalyT%@éaD&qER%%Tﬁhlfégron%& LS Qﬁ’a&rga(lagf‘tr}]l E?HLSEKE)& n?BAlnlcl)% (:I P g nce,
anﬁgorpeefymd émbodi’ﬁn)ent thh @sbynenic|materjalbare resiss, potferabiynthrehatograpbiostesiny.el y
char ge tivel ch ar har opho functional groups 10 or
Conb? nategROTbE B it BAROG L RaErE AURCTRoHal® TrbBe P s bed
I N mor okt 81, but iRl qmltéfdﬁ%o bj @ higer TRl dyerakfﬁla%lé aflswanxné AOYOPEARIS™ or

manuf act ur ed, shaped, fashi’oned forne into, or applied to any solid

suppor tFRA(CT@GiEtﬁ@M rdsitt (Fosbh Bisscieack, MontgorhergdillenAd rﬁmee incheef butcdgenot

filter, dlpstlck crotlter ate, tes | i r, cast or
ext r usily fﬁldpd}é(&lti@ ‘ﬁ%é‘ﬁe YﬁH@rﬁ ’ll@cg%{g?‘fg’lygm@ A6 dipeiond] sraRs ot her

soljpd '@Tcﬁxﬁbﬁ-ﬂatli)ﬁsrtﬁéresp E)@Hﬁl%lfylbr@ferr%&' ARHCABRS PUGR aASIROHVEL iR)h&E Qetail
pol ypropyl e pol y(4 but'ene), polystyrene, polyacrylate,

pol yet foglowne. terephthal ate, rayon, nylon, poly(vinyl butyrate),

P11 L SR L R, CEYBRL ot S B BB e Sl 05,

that fqhid) @elpplisdeh Ay fyliat atppsn(mcmdmgg@hatnbﬂsﬁmteaotd i bpsd, Weaabiaas,i des,
silicates, agarose _and polyacryl am des are used. Polynmers that form
sever alcadtides, ddtepHBRISk, BYRALitE Dl teshtabe, R RPWYare prst gr grERsiommolded

SWﬂS""“n"i‘%? n?é’sﬁgaﬁgﬁetf?:h?aéﬂmlcbmgﬁﬁte oggﬁz %E}ﬁt‘r @o%%l%%a?qfr?c%a%‘a%% a8l Kyl

armoni um Sarts a e are inding materials are
opti onabbgtamtesrsaclsedst bolyuthiglzue, tﬂn:éggomdtmon@nm4 nilélﬂwllbntmh),ngpoimtymenal s are

e RN TN NN TR E TG CR L A
appr oxifimidide (PVIjF)'! s111cones, polyformaldehyde, cellulose, cellulose acetate, nitrocellulose,
and the like. Alternatively, substances that form gels, such as proteins (e.g., gelatins),

20 lipopolysaccharides, 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 particﬁlate, granular or bead form. Particulate

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

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

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
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to 500 m and nore preferably fromapproximately 20 mto 150 m Functi onal
G oups Prion binding materials according to certain aspects and enbodi nents
of the prweenis4339i nventi on conprise functional groupspcThB2008088676
"functional group” is used herein to denote chem cal groups, subgroups, or
substructures that inpart characteristic chem cal, physical, or 11 WO
2006/ 044459 PCT/ US2005/ 036676 physi cochem cal behaviors to a nolecule or a
mat eri al . Functi onal groups descri bed herei n i nclude, but are not limted
to, hyd oSl [ ral,

or hydrphﬁfES%“ihgm’lc,&i%ﬁ avhorf ?%361?613&{1%/0? ?rba al ¥‘f‘uné‘? p%rouP gﬁgsgﬁf)%d geﬁg%al S0
envi si daeldde it b ﬂxotv‘ﬁrhmmtd, hedspaile, @ﬁcht Dep @i teRy) tneg My bﬁﬁnc}ﬁl:gbdt(brona|
groups incl ude 5 organic and jnorganic functional groups. Preferred

funct i disatralgrefupydepheticn Aafﬁ?hl@hﬂlﬁh@hymulttfvn@@mh tfen@#oaeﬂp@owspa@f &is%ed

am ne t m i on
tch acnayiiorkd el MR, (R SR e e e, R Ky R ey
exeldpl aryarfici med 1mrgnhlogﬁ|mclpm1al gxdupsiePrdﬁcrredaﬁmcurmtal groups eonthin: amine, phenyl

- CH2- CHOH- 2NH2 (;%Iég (CH2) 3-CH3,; - CH2- CH2- MH&&Z%Z; - S02- CH2- CF3;

- CH2- C193- rrpd aEpe lﬁ#‘t@-}é)"‘s}mm%?%‘ﬂ i GRGTTYy oL gRAlePary

functi Od?ﬁhoﬂﬁﬁuﬁﬁl 'stEh' ugedlﬁe{hfy%ﬁhoaﬁﬁumm oft tES¥thyBRAHRShy VVIINIREROL
wanting to be bound by the présent statement, it is belleved that rion

pr ot ei rfdthemexemarg durtitiohal gnouphinghiidagbut g ootslimited tayi- et (HQHsCH:N:. i,y

Py opaBiie QR el P SHsaT TRt Sey sKBoAryFoialny RO SICHRE: (€01 one

or 19everHl- NbéGH%i)ﬁQSGE&.GAH@iEiSnaIB'aﬁibﬁillnﬁﬂnUﬁbrmg c8APs qnclua@rselfér;yp%sows and
functional groups, provides for increased and/or nore specific
i dent i ftree¥k§™8WPSr renmpval of prion froma sanple. Wen two or nore binding

material s ar é%gt wénﬁ@”&l e Bound ttﬂegﬁ&em EtQtehl}ﬁt Y"ﬁ’s B lhe%% 33 "9

materials simu taneous In succ SSi I'n any i'ng
nat er i greteirtshieavef three, didfeecnpriahding begiono o sleidd ab poml\(ety nhargedalfmmhtmgalzo

material s each contain ither a, positivel har .func oup, a
negat i VAPYPSe hAGEGHYELY ¢ ﬁh@g?cg éd“cﬁ‘?% p8OFRS:y %ﬁaﬁﬁ%&gg‘ﬂﬁ% agr &
hyCiVSOPWQQieGn\tél'*‘ %dc@ﬂﬁﬁglgrtﬁé' Rse YH&E ortaeeri mlamg TBERAS, a:lagh BlcfudRay (Sﬂe%%' at e
in form and um chromat ogr aphy is used, eac di fferent t ype of binding

mat er i aholedypasef functinral gaorpscerovides i ingreased aed/ehmoreipgpiiis iddntifigationre
preferred egg%?d&%%'}% &n%[}ﬁ%ﬁ 'r\]v{?‘rﬁén“@vo”@rtr%}e%ﬁdlﬁg %a‘ﬂe%?aﬁ’s ar% 'L%eci‘%"éal}%mals

posi ti Vely ar ge group, one atrvel
funct i ajoatacgdomith tlentve B nfvay ibigling materials 51multaneously or m 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
more 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



a hydrophobi c functional group. As used herein, the term"positively
charged functional group” refers to any chemcal noiety that carries a net
posi ti ve wbangma4dson-1imting exanpl es of positively checgag2o00swsaté onal
groups include am no containing groups such as primry am nes, 30
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am no groups. The term "negatively charged functional group” refers herein
to any chem' cal noi ety that carries a net negative charge. The term
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to the Widing.nglowavesrthaluse of seriews atsnes, n%p@tdéngn ogcmpattigslar prien paeteelaat i n
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envisioned and fall within the scope of the present 1nvent10n

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



25 In a preferred enbodi ment, the binding materials possess a variety of
functional groups on their surface. It is to be understood that functional
groups mayoheodolmspent|ly present on the surface of a bipodiusgoosmsené al , 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
conpounds to various surfaces is well known and is anply illustrated in the
30 literature. Functional groups are for the binding of prions, according

to the t hods described. herein, for |inkjing.,additional .functional groups,
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such as, but not limted to, its ionic or hydrophobic propert.ies.
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or a it GINEES B PHRANING Repdis ar Adistatce beRtzearthe, puttage oh a mtesAl SO TelFTied o

Mat ri X (9@ SURBObL a sﬁﬁ?)rﬂ AnHNE RineAlal PrOHP - SPRIFELR RERAMFELEMBNM of

conposed of carbon, rogen, or oxygen atons. |In one aspect, spacer is
uti | i zedrbioo, sitrogert, ageryesh\atahs. eln onelaspgst,i aospagdrnsiitilizedrto pdyantagsogsty alter
prion-B ndi.n terial. .According, tq. certai nbodi nents. 10 the.spacers

D e P aiRlE MbiriAtR Do ing T e Mg EHa BB o
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groups, polyethylene glycol (PEé) , carbohydrate groups, am no_acids,

pept i ddengtlp” Spacess angi preferablyi somposed wdi but not lingtedttp dalkyk gronps pobyettylensi no

acids i 1 e f. S r E he : cont ain
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Chr omatpeptidasifyoniRé 36 19 aRiied aciddinylengther hixuresgheredfeMoat prefargblp ke spacamr e of
the foll owm ng comerci al avai | abl e chromat ography resins: FRACTOGELTM
EMD; T@?aﬂmmwmnﬁsfa%ﬁwps %ﬂaz’r%ﬁ or AF-Tresyl: or TSK-GELTM Ani no,
Phqgyl or DEAE resins. Mre preferably, the 20 binding materials include,
but are not limted to: FRACTOGELTM EMD TMAE, FRACTOGELTM EMD SC32-,
FRACT OGRITive ey Pwakablg Ghograatography\Resios TSK- GELTM Ami no, TSK- GELTM

Phenyl, TSK-P%%LMy, eE ’biJcﬁ%{g@n%’%é%TsMarBeuE)Xé 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 SO;%, 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 SO;%. 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
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TOYOPEARLTM Phenyl , Al um num oxi de, TOYOPEARLTM AF-Tresyl, and silica
resins. In a nost preferred enbodinent, the binding material is
TOYOPEARLW M 2806/030459 TSK- GELTM 25 Ami no, TSK- GELTM Phenyl por/usRASHSXsE. TM END
5032-. The use of other commercially avail able chromatography resins and
supports, including inorganic supports, is envisioned and falls within the
scope of the present invention. In a preferred enbodi nent of the present
invention, the binding material includes a 30 polynethacrylate, a hydroxyl

POLYIelachy | A Stel SecdfBeND 90T LaRL(TOSOR BhOSFERDES bpock
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appl i eqyk ﬁ@h; ed into a solid support, such as a bead, a nenbrane or
a chromao'(t?ltljaglrs%{Ei reggln 5 Binding Materials lIdentification In addition to

t heSbi nding materials set forth above, additional binding materials can be
identi&;g? as follo gﬁlndlng materials are screened for the ability to
bind t ' ‘"ﬁﬁ&?ﬁ%@ CHfQB terns "anal yte" or "analytes" as used herein
refer to a rmlaaaiwﬂeo oe HREREHhASriald Set fBh WHHVY ad@itbndl YindihghiaRGialsOoand
protein, a polysaccharide, and any aggregate or conbination thereof. The

bi ndi ngendeetifical es folbovisn dlibding dnatetials are éﬁpﬁ@dkfmjvﬁ‘le tabilgprioatind do priosn
protein nb. rot AS xe an [ d sin
conv ent glﬁrge]s ﬁ@% %5% nP 3%efe% dhe%Jl{llr%i%r 9 4 multlt de 8# f5 e%dle% 9

pr aoei nnclEding mg nﬁahﬁﬁuealt@ 4 prowhm cdﬁpdlbsacamﬂdyt@dw@ ggmgacb @f@)rmbiﬂa’tidnf i ed
as beinaﬁ§U|table binding materials. Controls wthout pripary antibody 15
or secdhersely Thebindiugmaerals prcoingabated: with pismpletkaon@ o §eete1nr4 Brigy) profeiy

dent | A2al IR EhER, AR SRTERb | RcA AR o S Bl e PRy o

I's a prion protein
brain szarbplaelabedlm antibddy smecifa ﬂoupnm proteani Brafling nidseréal proefkich Heyanalybehanal yt e

is fou bl .ood- der rodu 1t is further . preferred that
the. andioynd et Aaais o e, fifgblechinGhg RS & mirdlsoPebgtt prinegafip
hungn o sec%Qdﬁ@laﬂﬁbodM@a@B u&drtalengm%é ﬁéd-?ﬂe‘élﬂcoolﬁﬂiﬁgﬁﬁté?falsons Bi ndi ng
materi al s that "bi nd £FIOH proteins or fragments of prion proteins are
useful for Ina 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 et al. and PCT/US01/11150.
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a variety of analytical, preparative, and diagnostic applications. In sone
enbodi nents, the 25 binding materials contain a solid phase, or solid
surface, wonéw4iggom of a bead or nenbrane that can be wsedisb@shbssds and
remove prion proteins or peptides froma sanple. The binding nmaterial is
allowed to contact a sanple, such as a biological fluid, under conditions
sufficient to cause formation of a prion-binding material conplex, and
prion protein in the sanple binds to the binding mat eri al . The bi ndi ng

material is then s a e in rion
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charged. functi onal up, d hy.dr phoblc functional group. 15 In other
enmbodi nERtonalgIPYp, 688?%3&086%??‘6}?}/1 ' &fi® s are renpved froma sanple. For
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sel ective  _renoval of human PrPsc contain an am no group. sych as that
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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-5PW 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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Am no- 650M or TSK- GELTM Ami no 750C chr omat ographic resin or functional
equi val ents thereof or contain a phenyl group such as that contained in
TSK- GELTMvBhewyl4s4EPW or  functi onal equival ents. 25 Prefperalsbys/osdses bi ndi ng
materials are beads packed in a colum, such as a chronmatography colum. A
sanpl e sol ution, honbgenate or suspension is then passed through the
colum either due to the force of gravity or under pressure, such as in a
high pressure |iquid chromatography colum. Prion protein in the sanple
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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 to 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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exanpl e, the sanple may contain an animal material derived or obtained from
any animal, including, but not limted to, a cow, a sheep, a swne, a
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Det ect v, ovager 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 samples in which prion proteins are detected include, but are not limited to, whole
blood, blood-derived compositions or components, serum, cerebrospinal fluid, urine, saliva,
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 used as food
products. For purposes of detection, the term “animal-derived materials” refers to the

materials described above as well as materials containing animal parts such as muscle,
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using t(ﬂagcr%%h %%Fo%v. The same sample may then be passed through a binding material having a

20  higher specificity for PrPc than PrPsc and the bound PrPc is detected using the methods
described below. The specificities of several binding materials for PrPc and PrPsc are
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 a binding material under conditions sufficient to cause formation of a complex
between the prion protein and the binding material. The cdmplex 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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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 ‘
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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, 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. Thus, for
example, where the label is a radioactive label, means for detection include, but are not
limited to, a scintillation counter or photographic film as in autoradiography. Where the label

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
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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 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 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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matter, bone neal, beef by-products, sheep, sheep by-products, deer and
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will convert PK sensitive PrPsc to PrPres. Follow ng renoval of PK, the 20

PrPres gcan be denature by ant i i u i ot her
erbod: fenpe By iRl aufde SO ARG o Blh RO RSarS: A B L By o

t he selim@hinesorboniasnys ELISAspimRuRsfluavsentiskyys, Alglehelikdi nding Materials to
Quantify Prions 25 A binding material -prion conplex, or alternatively, an
anti body to the prion or binding material-prion conplex, can be detected
and quagy, b ,ﬁg% er of nmeans well known to those of skill in
the art. %’é‘gﬂoﬂocl g{?;ct?g?ﬁggg not limted to, analytic biochem cal

met Bods suchWhen s§ing trsofiti stippret asyya comgomgt ap hy assalyefot thepdetection f agajoinl | ary

el ectrophoresi s, hi erformance |iqui.d chromatogra (HPL thin | ayer
chr omat @Fﬁ%?@ﬁfﬁeﬁ?‘f 4 ﬁgﬂ%‘h APRICGWES fﬁ&‘@‘?‘éb{@enﬁ;&rﬁ%ﬁ eEe and
var i oUshongpbaAt ®HdnR B8 supsoe Méms JFubdRelg Suchl dodtkpedific Ditkdingaref | Ui d
or gel precipitation reactions, 1 munodiffusion 22 W 2006/ 044459

PCT/ Us2edbkissastpghosestfrslilbinghe doubymgally, tisimyelves coasingsheslid support with

radi oi nmunpassays (Rl As). enzyvne-linked. i nesor.ben says | SAS) ,
ot MORREEEN cobipeShion PPN ptein DRI, PG AR PRAERY g s
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gel at i rfClAF HCANYRHION AW MIPNETS yention will be described in greater detail

by jway of specific exanples. The follow ng exanples are offered for
illustrative purposes, and are intended neither to limt 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-chloro-3-indolyl-
20  phosphate-p-toluidine salt), as described below, using normal hamster brain homogenate. The

6K »

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 Toyopearl™ Amino-650M Tosoh Bioscience -+

(Montgomeryville, PA)
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Exanple 1 ldentification of Prion-binding Materials Eighty pol ymer or

I norganic particles were tested by using a prion binding on-beads
a NBT/ BClwochsswrrgen (nitroblue tetrazoliun 5-brono-4- cleconss2@sionsosd vl -
as descri bed bel ow, using nornal
The binding results are provided in Table 1 wherein "-"

phosphat e- p-t ol ui di ne salt),

honbgenat e.

test by
20
hanst er brain
nmeans

no binding and "+" means positive binding. The nore "+" in a particle
rating, the stronger the binding observed. Twelve particles that had at
| east =+ —pere—eygatyated furth Tabt el 2 ASHinathie tie twetve—partitiegs
in thagir abtlity | §°§t|ytr?géﬂt%&hn§r6r:rsaMharrst er qaf?ii@statemm:@her score i1 ndicat es
an 293 increased anount of prion bindingl T&BDeside. Tofspat®niing Pol yneric
Mat erital_or Inorganic Particles for Priop ProtAsingo8Mndi ng ! Reference-No
Name Nanuf aét ur er | BSKaGEE"RAsne 450G ToyppedpsohNbipsaignse 65qM Tosod ™+
Bi oscifence—¢++ (Mt gonmen WL PAR—23 VO """"'-”44‘%@‘?&
1' Acqtyl at gd Am 13%%&@%%#?/@5{(*@? dong beréﬁ‘gﬁ?lﬁsm%rol ifna State
Uni ver|sity 4( NCSUJ TugépegriTopnBpeabbxhM Anj noT6&BNBidsclépsée GELTM Ami na 750C
Tosoh |Bi osci ence t+++ 3 Toyopear| TM Epoxly 700EC Tosoh Bi og4ci ence 4
Toyopdar | TM AF- Caf B8)- Tosoh Bi osci ence{ - 650M 5 Toyopear|l TM AF- Hepari n-
Tosoh [Brosckence %?Wl L T %mm%%m Tence - .7
Anber ghr omr CGS)E osoh Bi osCl ence - B Toyopear 40C Tosoh
Bi oscilence - 9 Toyeéepwedr| TM HW 50F Tosoh Bi osci ence - 10 Tgyopear| TM
AF- Chgl-at-e-650M-Tpsoh-—Bi-oscience

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 Toyopearl™ SP-650M Tosoh Bioscience -

18 Toyopearl™ SP-550C Tosoh Bioscience -

19 TSK-GEL™ Ether-5PW Tosoh Bioscience -

20 TSK-GEL™ Phenyl-5PW Tosoh Bioscience +++

21 Toyopearl™ Butyl-650C Tosoh Bioscience ++

22 Toyopearl™ Phenyl-650C Tosoh Bioscience ++

23 Toyopear]™ Hexyl-650C Tosoh Bioscience -

24 TSK-GEL™ DEAE - 5PW Tosoh Bioscience +++

25 TSK-GEL™ Q — 5PW Tosoh Bioscience +

26 Toyopearl™ AF-Tresyl 650M Tosoh Bioscience ++
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11 Toyopear| TM DEAE- 650M Tosoh Bi osci ence + 12 Toyopear| TM DEAE- 650C Tosoh
Bi osci ence - 13 Toyopear| TM Super Q 650M Tosoh Bi osci ence + 14 Toyopearl|l T™M
Super Q 650Godna®F9Bi osci ence + 15 Toyopear| TM QAE- 550@cTasesBs@sci ence -
16 Toyopear| TM CM 650M Tosoh Bi oscience - 16" Toyopearl TM CM 650C Tosoh

Bi osci ence - 17 Toyopear| TM SP- 650M Tosoh Bi osci ence - 18 Toyopear| TM
SP-550C Tosoh Bi oscience - 19 TSK- GELTM Et her - 5PW Tosoh Bi osci ence - 20

TSK- GELTM Phenyl - 5PW Tosoh Bi osci ence +++ 21 Toyopear| TM But yl - 650C Tosoh

%SESESPF'EFIV?RX;I : éﬁ%%? osowzg?:a;\ggu N égs‘?mi%vlegggf 5|£3\‘7V_Tosoh
O <2l h CELIM Q- OPY Toepn Hbatickanobsy 26 Toyopearl i |
Anber i t eTM&AD- 7 m@&b‘@f%XAQ ﬂaéW ef ont 2, PA) Spgelsiber | i tleTM XAD1 180
TR PN L A A
Supel cjo - 3%y Davi E:I]jlgl%,g%ﬂalbgﬁsg\egpgoade :334 SURRpER. - )avi sSITTM SiTTca
gel grlade 643 Supelco Blue rayon trigsul fonated Supel cd Not tested. It
is blue (syh: Coppécl GHtGHP36Dani ne) rajon fi epelc86 AnberliteTMH RC 718
Supel cle 37 DiaionFM-CR 20 Supelco
732 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 blue
(syn: Copper Phthalocyamine) rayon fiber.
36 Amberlite™ IRC-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 Supelco -
42 Fractoge]™ EMD DMAE E. Merck -+
650(S) (Gibbstown, NJ)
43 Fractogel™ EMD Phenyl 1 E. Merck -
650(S)
44 Fractoge]™ EMD TMAE E. Merck -+
650(S)
45 Fractoge|™ 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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38 AnberliteTM | RA-958 Supel co - 39 DowexTM MSA-1 Supelco - 40 AnberliteTM
| RA-910 Supelco + 41 DiaionTM PA 418 Supel co - 42 Fractogel TM EMD DMAE E.
Mer ck ++40 26048959 ( G bbst own, NJ) 43 Fract ogel TM EMD Plremyds2doshsccier ck -
650(S) 44 Fractogel TM EMD TMAE E. Merck +++++ 650(S) 45 Fractogel TM EMD
Propyl E. Merck - 650(S) 46 Fractogel TM EMD Amino (M E. Merck - 47

Fract ogel TM EMD S03 - 650(5) E. Merck ++ 48 Fractogel TM EMD COO' 650(S) E.
Merck + 49 PMVA Bangs Laboratories - Pol y(rret hyl met hacryl ate) (Fishers,

I+T) ?EmWe%?%& 2;1 Argglﬁﬂlgﬁ” U)F(I:J:’]n o;<|l32+?1g0+400 "
Aldrich + 53 Poly(styrene/ mal ei ¢ anhydr| deYMiwgike« Vel cgl Co. - (St.
Loui s, HVD—54—Ari homet hyl pol ystyr epe—restrAdrich 55 _AHum-num-oxide,
activated APHrich POB’GﬂlSianca fumed Aldfich +AlduclbyDE SALVAY 1008/ 1001
Sol vay| +or Thonspbanprm SHAETRIEE0n T o L TR 55 70 Jam Acr od - -
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 -+ (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 (purple) Prometic BioSciences ++ (nonspecific)
74 Prometic CG-1087 (purple) Prometic BioSciences + (nonspecific)
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(Pittsburgh, PA) 60 Silica gel 60-200 nesh Acros 61 PolyStyrene, 0.93 urn
Bangs Not tested, emulsion 62 Bangs Lab Silica, 0.20 urn Bangs Not tested,
emul si on wédoBangs9Lab Silica, 0.97 urn Bangs Not teste@dCcTasRsios6w76 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 Pronmetic CG 1083 Pronetic Bi oSci ences ++++ (nonspecific)
(Canbri dge, UK) 70 Pronetic CG 1085 Pronetic Bi oSci ences + (nonspeC|f|c)

71 Pr gnmetd T ]
" D B PLEBFEF  oh Proh PRI T T D~

1082 (|purple) Pro (no
(purplle) Prrgreti c| Bia®&icalGeB] 074pupie)s peLiHrogmptic BioSRiedt®y ||C+E6+ iidhipecific)
fi r~\ 26 \\D 20061044459

(purplie)—Pronetic!Bi oSciences + (nonspec : .
PCT/ U$2005/ 836676 | Poonmtisrkedi EL08cpumpie) (purPgP@)‘mPBeﬂv‘ﬁétqnéeseu ot froasperific)
I 6) I"[ Lidﬁéﬁ C DI U\)L,I ETices ++++

(nonspgectf+ 78 \pw
llebe Lm@ p?li'ﬁg pl e) Pr I c BioYci ences ++++

(nonspgecific 79 (pur

(nonspecific) 76
Sour cHg
I ntern
di am n
traden

ationdl - (
obutane 3 T
mark of Rohm

- 30Q Pharnatcia + (Piscataway NI}
- (| Bharsvacia Soureed0Q " pAP:
ETA:

Ebmyieneqlanlne, pol yn

triethyl enetetram
and Haas Conpany ( Phi |

pr- Al drich boung

di ani AGBFBsAhe
adeﬁpﬁla %&gﬁ?nWh

77 Pharnaci a

I B in{ ; D
DAB:
lis a registereqg

+

80

Clear-Base Resin (HCI)

Peptide International

(Louisville, KY)

" DAP: diaminopropane

> DAB: diaminobutane

3 TETA: triethylenetetramine

4 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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* Nonspecific: neans the negative control w thout antibody 3F4 has the sane
signal as the ones tested with antibody 3F4. 27 WO 2006/ 044459

PCT/ US20080Q8&m4ssso Tabl e 2. Ability of Pol yneric Bi ndi ngcivatsesisabe7¢é o Bi nd
Nor mal Hanster Prion (HaPrPc) Base Resin Manufacturer HaPrPc Pol yner
Conpounds Fractogel TM EMD TM ALE E. Merck 5 650(S) PMMVA** Fract ogel TM EVD
5032" 650(S) PMVA E. Merck 2 Fractogel TM EMD DVAE PMVA E. Merck 4 650(S)
PMVA Tosoh 3 Toyopear| TM Am no- 650M Bi osci ence TSK-GEL TM Am no 750C PMVA
Tosoh 3 Biosci ence TSK-GEL TM Phenyly &52W PMVA Tosoh 3 Bioscience PMVA

Tosoh - 50C PMVA Tosoh
2 Bio gblh‘{ gf e a&%ﬁtﬂ ?&Fﬁp 8}1—? f T%I%gég% ehce Al uni num
oxi de |- 10?13 1203 Al dri¢ ?éykeﬁl“dr MapGcrer, Ifla)ﬁg‘a Si2 Aldrich 2
Toyopdar | TINYAET FPRRONS50M PMVA Toshh 2 Bi oscilence * [* PMVA: Pol yreri ¢
met hacrylFaak:e:geIB“HM@IMAEn bi ndi ng, op- bBadsrck es{ by5> NBTBCI P was perfornmed as
follows. Wien 6sisiting wi { hPMOal | PrP from a|10% hanster brain
honogenafctogelrm EMIREDL &50@&$ | S aivaial | FedEwERK 2
Fractoge]™ EMD DMAE PMMA E. Merck 4
650(S)
PMMA Tosoh 3
Toyopearl™ Amino-650M Bioscience
TSK-GEL™ Amino 750C PMMA Tosoh 3
Bioscience
TSK-GEL™ Phenyl-5PW PMMA Tosoh 3
Bioscience
PMMA Tosoh 3
TSK-GEL™ DEAE-5PW Bioscience
Toyopearl™ Butyl-650C PMMA Tosoh 2
Bioscience
Toyopearl™ Phenyl-650C PMMA Tosoh 2
Bioscience
Aluminum oxide —100+325 Al,O; 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.
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 with 200
uL/well 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 pL 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
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0. 5% Sarkosyl (200 L of 10%to 4 nil brain) for 30 mnutes at room
tenperature on an agitator. The sanple was centrifuged at 14,000 rpm for
five m nuweoosllagsssuper nat ant was renoved and a dil uti eaTafs2608836676
supernatant was nade in a desired nedia. Ninety-six well mcrotiter plates
(Cat. 10 No. 3075, Becton Dickinson, Franklin Lanes, NJ) and MIIipore

Mul ti Screen-DV plates (Cat. No. MADV N65 10, M Iipore Corporation,

Bedf ord, MA) were first blocked with 200 L/well of 1% (WN) casein from
Pierce 1l Ll L@

beads. vey Botso T slspansin 0 adel R UAE of IS, Bl eb@Rnchible R rod

m cr ot ittmpefhat s Werheusnpith ehk berds 2Dh&Gntouvnfl moinssdmiinowaofensovel) &l beads
was added 15 to each well. The suspension was allowed to settle, and

sur pl us!Ofarbrof 3¢ menesjennl ankibody (Signas labomtories, Msmidethame NiAS dilutsd &9 1: 10

in 5%h n_seyum al bun Al.pha Ther i rp. L Angel i ch
i al r Aan o AR P hdleq 1 B g ERRIARF WIS, (ol el ¢ 00 () of "
PCT/sUS20Q 26 R3O A6 bed e Hchbatd &ith BFANEIndht WBS CHAR ekt AitkRbpime of 150 L
per well and incubated at room tenperature for 1.5 hours with the beads.

The unbound Pheobeaidsn veod thieh ovashed twieerwithd] 0 sad PBS30 0LpMfC8H4 atrpHot4.0Ha

anti bod j gnet . Laboratories, ILng. ,..Dedha MA), dil ut : 000 in 1%
casel n Ve aHaErEY, FaBeper e g TesPRash soorueais {1 38fe e oo L
of 5 1%gaseMn), WP SRESINREE 11000t 8% Wik, 3Tt QYRUNAIRyAImé M don
gentle agitation. The beads were then washed twice with 10 mM PBS+10 M

CuCl2 arwglwell ATheT$amplesewenadagupated tfohomby/howat roomp teseperayGeavittabhaking. All

hosphat ' #A3688, .. Si . is,.MD), which di.l ut ed
T 0B00 iR b e e aauitiod tedtoin MAY Mo Sk PRanes ot o
ver e i naphatied. The s@ifledRbre WdshE® Bifed GRBE with WES-AE P SRRk i2090.0504) oL BHof the

beads were transferred,to MIlipore (Bedford, MA) MiltiScreen-DV'plates to
per f or -4 B¥ widls RES+Crhe twisepviss WiéMNaGleandeaviehiad 30 md TiigHCL + 5 mM

PBS+Cu 2+ (0.05% at pH 7.4, 3X with PBS+Cu2+, twice with 1M Nad
and twizl\éI E%’%?ﬁH%SnM Tris-HO + 5 mMM MCl2 at pH 9.5. The 1-Step NBT/BC P

substrate wabhei-$65 WBIT/BAIM sulfdfthte Wass mo@ddvell bRE T OIuL vas HddeRdlestBl o unti |
desi red col or devel opnent (Ii qht pur ,Eil e). Typical incubations were from
¢

fivie taschwellawtl desitgd color deyelppraent{Heltrpupler Fyomal inghbatians Wees Fomdive CA)
was cut, t d | j25t § u |

ndded i EAEHER"A RY PP R; BidiER. WRkHley EROS A ARTOShaR 4R

( Schl ei wéted-vGdhdielilledBvasc iBead suspesiorewas\ifded rinte the/blotiwails dihes SMinifolder e
rinsed ﬁmottglo\{\@%etém %gg)léigl?er-rsecﬁgell} iossgigx?cré,e%e!:r{]et RII—?) u%(()lgp \l/Ja;[cglrxrh. 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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I dentification of Prion-binding Materials lIdentification of
prion-binding materials was perforned using hanster
bat ch forwetposuaissg two di fferent detection systens.
25 prion bound to a materi al

honogenate in

BHB6676 he

was detected by staining the beads
The second net hod detected the
I n the unbound fraction
and wash sanpl es usi ng SDS- PAGE and western bl ots.
of each nethodol ogy is described below. As shown in Table 3 bel ow,
Toyopear| TM Am no- 650M TSK- GELTM Am no
provi ded the nost specific bindi ng Pibleanst er

fl owt hrough
description

t he

- 5PW

WO

2006/ 044459 PCT/ US2005/ 03667{§5u1{5@lp|sec&1da§e$médnﬁlgof Secondary Screening

Bi ndi g evalruated Binding eval galf p\)ﬁlualf’éy yrrgmyﬁégbgﬁﬁgd gn- bead tests
west er|ipp Aty Mrtifles W t h NBT/ BCI _ e+ ++ %Y?%ﬁl TN Ami no- 650M
TSK—CILT Am no 750C +++ +++ - (3 %f]en ++++ To o earl TM
But yl -t650C++ + To o eartFM Phait LN PRI { “UIlspr\r\i £i c)
TSK- (Ih:é)g DEAII . SPW To g arl TM AF- TFJéEyI GSOM Fr act ogel TM|EVMD DMVAE ++++
5+ (ndn<oyersAE EYAmMIBBHO8M Fracio e1TM END TMAE 650(S) +++++ 5+(lnonspeci fi c)
Fr act 9 TSKFMBEVD AS0i0Z5660( S) t+ ++++++ +++
TSK-GEL™ Phenyl-5PW +++ -+
Toyopearl™ Butyl-650C ++ +
Toyopearl™ Phenyl-650C ++ +
' +++ 5+ (nonspecific)
TSK-GEL™ DEAE-5PW
Toyopearl™ AF-Tresyl 650M ++ -
Fractogel™ EMD DMAE ++++ 5+ (nonspecific)
650(S)
Fractoge]™ EMD TMAE 650(S) +++++ 5+ (nonspecific)
Fractogel™ EMD SO;~ 650(S) ++ +++
Aluminum oxide —100+325 ++ +
Aldrich silica, fumed ++ 5+ (nonspecific)
5
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.
MADYV N&é65 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 soaked in 1 mL of 10 mM PBS
10  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
15 was added to each well and incubated overnight under refrigeration and gentle agitation.

Beads were then washed twice with 10 mM PBS + 10 uM CuCl,, 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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Al um num oxi de -100+325 ++ + Aldrich silica, funed ++ 5+(nonspecific) 5
For the on-bead detection nethod, 96-well mcrotiter plates (Cat. no. 3075,
Fal con, wWecbh@m4biseki nson, Franklin Lanes, NJ) and M || ipporss20dsloBécser een- DV
plates (Cat. no. MADV N65 10, MIIlipore, Bedford, MA) were bl ocked with
200 L/well of 1% (wv) casein at 65C for 1 hour. Aliquots of 10 ng of each
pol ymer were soaked in 1 nL of 10 nM PBS 10 pH 7.4 and washed tw ce. The
mcrotiter plates were drained and 20-30 L of a suspension of resin was

added t o eachy Yl ellsNIére'dFsihéll #RSHE bRl B SE1d hE M I BiGES SRl Ut ! on

renoved. To the resins was a 150 L of a 1:10 solution o anst er
brai n theyragenedsbed thr&fiheswith 4@ mivh PB4 D pM Th€lm 8108YET ween 20arypbby.ed f or
1.5 hours at room terEerature. The well s were drai ned and 100 L of 3F4

ant i bodPllpwedibpddmVrPHS4 dyaVCuGa fadceatige 4M Yathetiogerith shaM dsistdCled
over ni gb?r’fﬂ\%ﬁé%g@%eg ation and gentle agitation. Beads were then washed

twce w I0 M CuC1l2, pH 7.4, followed by addition of 100

L/wel | of sengneadhed Dehddaedye tbkaddctd wilpIpOUIASENBIMBCTREEbstrER! foP3-15
A3688, Sigma, St. Louis, MO _and incubation for 1 hour at roomtenperature
under dahwfes forgplermdevelopmsut. Herdoeer twadsyedoriitsreps) wawsmeS &AM intfhld wel | s

wer e dr%&%oﬂgﬂ“‘%ﬂ?‘g@ﬁ?‘?ﬁnigtsféﬁﬂf'{%e%&%@gé&e Mul ti-Screen plates, where

t hey were was + 10 M CuC12 + 0. 05% Tween 20

at pH 7.4, Falthowabound fattioh RBStion, LOOMICWELEch byddcanmplé PretddudBGrettddn ce
with 50 M Tris-HC1 +5 C 2atpH9. 5. 5 The washed beads were then reacted

wi t h 100ith 18mMMEBBOHP .4 ab4tC avernfght warelplaced; intet micréfvge ewiesr Aftevetsbpraent .

Beads were ansferred.to fjlter, paper using an. S& i,fold 1. Dot-Bl ot
Sy Ao S PR Tt PGS irerihe bEiesPeEs et SRYReTReMin Bakiem (G bR,
det ect | @EC3bPR/NB OMiip6R, PRAfMH:S A ) Sl $ise@ Wghiv Wik PBS. Twh tharctR pYhEES PH
7.4 at 4C overnight were placed into mcrofuge tubes. After washing 10
wi t h PB8aiathomagenaté GdBH) iwasdreatedevibe@.d% Sarkesyl padhdileted ddl OtandUl:2¢ af PBS- MC

0. 45 il it .UFC30 M. Bedf. , i d in
vi th o 20b g alfihCot iR g To st bealShBpleR dng ! e Bf RIS Wnath 0. 506
Sar koS ylgitich HilloHeabsk alhoriithuls ShtiifugRESh at 20200 chin @ IeRbRr (86 dhbolieS

added to each bead sanple and incubated for eight m nutes under
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, NP0007, Invitrogen, Carlsbad, CA) and 4 pL of reducing agent
(NuPAGE Sample Reducing Agent, NP0004, Invitrogen) (DTT, IM in H,0) 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 uL for a protein stain gel. The volume of molecular
weight marker (MultiMark Multi-Colored Standard, LC5725, Invitrogen) was 5 pL. Western
blots used PVDF 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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agitation followed by a two-m nute centrifugation at 10,000 rpmto recover

t he unbound 15 fraction. Aliquots of 26-L of flowthrough were placed in
0.7 nL mwoeoeniiuisbuge tubes and stored at -20C for Westerus2@sosesanal ysi s.
The sanples were thawed before Western blot, and 10 L of sanple buffer
(NuPAGE LDS Sanpl e buffer, NPOOO7, Invitrogen, Carlsbad, CA) and 4 L of
reduci ng agent (NuPAGE Sanpl e Reduci ng Agent, NP0004, Invitrogen) (DTT, IM
in HO were added. 20 The solution was incubated at 90-100C for ten

m nutes. The sanples were applied toba 15- g\ell NUPAGE 4-12% Bis-Tris Cel
(NP0323, Invitrogen). To each well of =P > 17 L was applied for a

west ern bl ot anal ysi s ansttekthitatibflof ®ribh- Bkl glge@'[ﬂbitgel. The vol une of
nol ecul ar weight marker (MultiMark Multi-Col ored Standard, LC5725,

| nvi t rogen) Geasrallyl wetigskbeads compesed of siferpvDEndingtmatereals weng quastitatively

bl ocker, 1:10, 00Q. 0 F4 _a i ant | 2 " . Of a i-nmouse
hor ser é%chﬂ 1%’r1 }Vc'i%usag d?ﬁqﬁ%b?{:gﬁljﬁ%gt gﬁ%g: 82%’(’:n5’n§°an%%}§%g?ﬁngosg%ﬂ Eal}]oglgééﬂ pl us
as subsétant Se BdallsrbunRig: exquehad pepmitsilownhiouglesf thaohdlzagsvsdlntibngg THer P

bi nding to the binding material s, produce no signal_in tpe,f | qw- .t hrough and
are scéhalipngs solutiqrioyere REONGENABINE brainpnegsndeninetprkesyl (Siga)spHied iaf8npl es

are I ose . : 6676
Bamp! 2 P e iR BESS. Mok shcol L i I S o
beads dSHodedtiood Hurhfuer briin bhombganatest emifatisusvehamsieranriainat honedgenate$,aced

into individual disposable colums. The .colums, contained frits s I
bnough FoBinistpes e REvs BaROetiticy or BenEREtIN T AR ToAEPHRO R of
t hgochahhiphge ssRkibhi Mefe alliedCidapdse MABuSP tHe iafs bR, RiatePial ERTY adfieay
brai n honogenates in Sarkosyl (Sigm) spiked into red blood cell

concentpeeipé of dinst whiks thenow-thiough fWasabding collrsteghdicpdngeres dienttinged and
cont ai ned iy NRskhBH S IR LALR0OTRIA G, LAICHLRCYlATRRR brai n
honoger%‘éi‘fl%s, nont N eCtT ous hurran “brai R onogenat es, Or noni nféctious

hanst erqubkittied Werepgaoaidetor suisequddt phaksstiigr datrtiih®Bsecifir prial biadig dnd pass
t hrough the target  binding matﬁri al for a defined period of tine, ile

the fI Swnersetisgprolea binding the flewrtbrpughsshitionetnd theeiimaidsef ghereacte
quagt i taLjMmelx aIsB%fb?é@fo‘i@ﬂteBﬁﬁ%ﬁlF@%{a}}%ﬁl. ums into collection vials from

whi ch known quantities re renove or subsequent processing to determ ne
speci fi c prildmingihedmnethodnthat 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 exhibiting 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 -CH,-CH,-N'(CHs)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 -SO;) 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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nonspeci fic protein binding. The flowthrough solution and the renai nder of
the reacted 15 beads were also stored for potential future analysis. Using
t he met howe 2éwatssgwe described in nore detail bel ow, thechiusdiosgs@asivity
of eleven binding materials for prion proteins was determ ned as descri bed
in Table 4. The binding materials are ranked (with a ranking of 1 being
the binding material exhibiting the |[|argest anmount of binding to prion
proteins) for the ability to bind either normal or infectious 20 human or

hanst er _pri.on protei r cto VD TMAE bi ndi ng
mat er | éi‘FSP 1EHEE A n§O% ‘fenté’ctﬁ’ﬁ 3’@?@518 rlew.le 8GRk na&?ﬁ?)’é)"gt

- CH2- Cligmblsé SrERerd estddPSR B nllp%hagﬂie é&ﬂ&ﬂ@bzﬁd@% &chloten diiadtst er and human
infectious prion protein ( rPsc), and the Fractogel TM EMD S 32- 650( S)

bi ndi ng material (having a met hacryTable4backbone and the functional group
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fromthe prion bindi hgnadpesd @luPrBgpafiéerisetghdahiesckenigsed protei ns by
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the darR¥Eds of 30 el ectrophoretic|bands on fli | m (i|ndi cated anti lpody bound
to pri (TQHZTQ‘HIF n(CfH‘B)BT had lpeen bound to thelbinding nmategial) wi r ol
bands (ﬁracmgn@“EMDﬁ@a BAKSEO AYMA pousMargG |and 32 WD 2(06/@44{599
PCT/ U$28057 036676 assi gni mg a scone value to the Kinding|[materials.

Ranki rigsactdgeI™@ ENMD DNIATRL er | aPSMAVi) NGE.Nnéck sanme 3scqre were est ablli sived by
conparligdgsh he sanpl e bands|to each|other directly. |Table 4. Ranking of 11
pol ymrcmm@yﬂdg(@@ﬁgd on|their ability to bind tQ nor malj hansteér prioh 5

( HaPr R oL fﬁyrgg(leprl nP' Ty, ]£ gﬂec g anmgLer _pripn Har Pst)
%1‘ @H er segondary creer| ng. Pol yner

and inf rﬁxﬁrlonHursc

Conpounrés 'm m‘c L Mrhut-aetteer m'—'“'..iosf—’le?‘;FPc HaPrF é.ur. Pse—ftreti-onal
gr oup ﬁEiz aqggw EvD FMAMA pyva Fosover gk 2 2 (1 1 JO(S%
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2 ogel TM ENMD SQ3Biosgisase )  pvvA |: Merdk 1 1 10 Q
2

TSK- GELTM Phenyl-SPW PMMA Tosoh 7 5 5
-CsH;s Bioscience
TSK-GEL™ DEAE-5PW PMMA Tosoh 4 7 6 8
-CH,-CH,-N"H(C,Hs), Bioscience
Toyopear]|™ Butyl-650C PMMA Tosoh 8 4 8 5
-(CH;);-CHj Bioscience
Toyopear™ Phenyl-650C PMMA Tosoh 9 6 9 6
CeH; Bioscience ‘
Aluminum oxide —100+325 ALOs Aldrich 10 8 7 10
Toyopearl™ AF-Tresyl 650M PMMA Tosoh 11 11 11 11
SO,-CH,-CF; 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 ml for 2.5 to 4.0 g. The beads were allowed to
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-5032 Fractogel TM EMD DMAE PMVA E. Merck 3 3 2 7 650(S) -CH2-CH2-N+H CH3 2
Toyopear| TM Am no- 650M PMVA Tosoh 6 10 4 4 - CH2- CHOH CH2NH2 Bi osci ence
TSK- GEL TWbAmena44860C PMVA Tosoh 5 9 3 3 - CH2- CHOH CH2REZ/(B@soB&ne e

TSK- GEL TM Phenyl - 5PW PMVA Tosoh 7 5 5 2 -C6H5 Biosci ence TSK-GEL T™M
DEAE- 5PW PMVA Tosoh 4 7 6 8 -CH2-CH2- N+H(C2H5) 2 Bi osci ence Toyopear| TM
But yl - 650C PMVA Tosoh 8 4 8 5 -(CH2)3-CH3 Bi osci ence ToyopearlT™M

Phenyl - 650C PMVA Tosoh 9 6 9 6 C6H5 Bi osci ence Al um num oxi de -100+325

A1203 Al dri.ch 10.8.7 10 Toyope M.AE-Tr ., 65QM Tosoh, 11 11 11 11
S02- CI-lZS-G%{EBb YRy gq{ca@prqg;'ng%tg&aﬁ-i n YRGS >°/F %%téldgo qd) %8%3‘%3% P& %% epar ed
i N bul khdFotysdh bf e thdee The adleriitdnd seludYingthdiag Gineoldstdatefully drawalo€f andThe
beads were | eft for at |east 24 hours before using. Wen the ori gi nal

amount b¥cardgdy Thremgthapglginse t¥ae sepeated ogeepgroamt then 2h% methaged iyas @ddedig
slurry ywas ty. ' i cal tube. The excess liquid
was drawn o ﬁlg\?\/g%{fa%}‘}r@’f%ngf%t%eg%%ﬁé\fd\gdéggﬂdded. The sanpl e was then
gentsl y Bapdrernonof BenidSiatyf or 30 seconds. Wien the original bead 15 wei ght
was outside of these aforenentioned |linmts, the volume of nethanol was

adj urs]t ed udiovghwedrgd apd fortypaucrplitgrs (48 1Y of beadsslymn Mg ArensiersdmtoagsSi o 4. 0
T . e al | t 3 1459 PCGT/ 0 7 I
8, are e EAHRIER o25at R OSRSERT HEIDH AT i

wer e atbuffeh€2M@iN QDitafe buffertldbenMT NaCE Uie Mt wil adideld UThe BapleChvasdgdiglyf | nes)
was carefully drawn off and discarded. The nethanol rinse was repeated
once nothakean@r tthahledoberndq rraerndswdde Jorady wege 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 Toyopearl™ 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 tumbled for 30 seconds. The beads were allowed to
settle by gravity for approximately 12-15 minutes or until most of the whole beads were at
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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make a 1:1 (v/v) bead slurry. The beads were stored at 4C. 5 Preparation of
Bead Slurry Four hundred and forty mcroliters (440 |) of bead slurry was
t ransf er rwo 2000044915 nl plastic conical tube (220 L ofceais2tsassper
colum used), and 10 mM of the working buffer (20 MM Citrate buffer/140 nmM
NaCl, pH 7.0) was added. The sanple was gently shaken or tunbled for 30
seconds. The beads were allowed to settle by gravity for 10 approxi mately
12- 15 m nut es or until nost of the whole beads were at the bottom of the

tube. The s r SOl ud| ng fines) was carefully drawn off
and di ?55{?‘38 %@havé{ rigéeﬁ(y?‘f‘;é}r&%%. nse was repeated two nore tines, and a
suf ficient Wbalgmf pifo mpAhsdlw (Biixtee| BlooRsin Qﬂl‘? b@sk&d@édio&pﬁroklrﬁﬂblymor atio.
The sanpl e was agal n gently shaken or tunbl or seconds, allowed to

sett| o miReglQed biaag cekbéwﬁegﬁ@teaﬁRBGbmt@méra&pm ngmdoﬂwﬂga
wor ki ngu il Lerodves)keRl Ackicl e ORCESAMOLIEIILERN P reNOBhAGARUF f er

and th ydrated wer e unti | use. Preparation of
Pres HycdRBCQAﬂotaeadBmADﬁm Zﬂmym;ﬁ)ajﬂ%MAaisdT%ﬂPé) (ﬁeratéSpMsphate)bieatru@d ad wet

slurri in 20% et hanao di d. not r i.tional n steps.
Homeveﬁ{sB%WFTq %%X&B% rinYeaS% enlal’ﬁurﬁquﬁg&wé B’é?‘fg&r%gmeé&?r& PSR, The
manuf agjif ;'(F’alrlm eé&ﬂgﬁ%h@nt ﬁsstCnge Ny Plat %Mﬁrteﬁﬁ,&aﬂu@ O\E}ftl%hne gﬂﬂo heXds"Bb&l Y 72%

resin by v , [urry per columm was used beads were
t r ansf eotedionand pl&ediin plrawc bacg tTlhi;epr()eesg de¢rgasedrihe anautofiteukekytehén ther ki ng

buffer .adde hake r | ed faor, 30 conds.
The bedtiC RIRERS, g o BBy &ERT BefoRs o R PR Dlias O R oy i 88

M ngt el cotipositidiOsit the butfbemnii@lkan bﬁ@@ﬁepﬂﬁﬂh@n atas 39.0% AAd36r8.9% OPDthe t ube.
The supernatant solution (including fines) was carefully drawn off and

di scar dsir trwee.\ibe RETsgnithemalysiy phie RBS preprsatiangwaseheeked by imeasuringthey
f f tio.
The saribrblie WELOm JHiboh B binl RiLo0AT, Bt hehtort SEHC pRpargliod T’ %)

set t | e gaeuter! than at286 dnavse rheglolysist ovenadhe hemplysiatvatue. obtdised uninadietebf afterr ki ng

buffer was kept at 1:1 by any necessary addition of working buffer and 30
t he hyd%r%ﬁaéﬁlolné%‘irﬁn%ése eld in buffer at 4C until use. 34 WD 2006/ 044459

PCI@US&Q%;&,QgQ@Z@ngﬁgQ%r@BrQQWO peling of Red Blood Cells A bag of 110
Adsol TM ( Baxter, Bl oom ngton was added to approxi mtely 250 m bag

of red bl ood\TQIeial hewsice htaim eogeBE) (104nwaY)nivagprebangd bysDr. Rebert ReB@rand

resi dua%’llnd 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 pL 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 supernatant 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 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.
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white blood cells and platelets. The resulting hematocrit (volume of red

bl ood cell 5 (RBC)/total volune) was about 50-55% AdsolTM CPD (citrate
phosphat ewoestgassy and RBCs were nixed by inversion. Poe/uscoswsa7svas t hen
passed through a Pall |eukoreduction filter (Pall Corporation, East HllSs,
NY) at roomtenperature within eight hours from collection and placed in a
new bag. This process decreased the anmount of |eukocytes in the RBC

m xture. The | eukofiltered RBC were held in the new bag at 4C for up to 42
days. TQ’&”X’Z@@F%L%%}@%@%@%]Bgﬁt’Q%PP“%ISH m xture in this preparation

was 30 rTor To use, the percent henolysis of the

RBC pr epar atT®RaMRemphie ek@ehnd Y7 50885 Wil MY Meveedds 0p hang@nawad haddd. roef t he
supernatant follow ng centri fugatl on. RBC preparations that had greater

t han a millilitac p£238% Edamly(¥ivd vinsehen hddedcauiagh icglupul angd allnveadntedflowmadenat el y
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hel d f ra3aatitaive pPipe®rof0G KL |of gdivdratid: hesd shspgnsipn wag sransfapredtorpagdlymanyThe hey
were thawed once for.aliquoting. Sl X meroliter f al honpgenat e
s us SRS vt e HreR VR AR oMy Rubhl Telionell mef Bl TR

honogendt eomaiipwas theh &vashdtdihécewafiePivith 6ehl T wtking taffer bbfore itddhcing 10
Sar kosyl reagent (0.5 g of Sarkosyl dissolved in 9.5 nl of CPD: Adsol
buf f er @8WPE% CPD, 30. 6% Adsol and 60. 9% PBS v:v:v)) was added to each 60 L

al i1%|uOtP’%ams‘igﬁwﬂ?g:@%%ﬁgg@n@z'gﬁé’%e S-Bm’iof'gnpl e was vortexed and rocked

gently on wet 1ce utes to allow for denaturation. The sanple
was then cerfsing aggnge antidanOl0gaugm(dmlagger)meedlec 840 pL FRBE/ coHlmint waeplatedut es
at 4C. The supernatant was transferred to a_new tube, and_  the pellet

di scar dBd PAtKRropYisRs Remisalttubgad hedibe Was gentrifuged b 8,000 ras; fon fsTomines Wour .

The ecfrlfért ld“gﬁﬁggdr‘gaéftégg)f%ésoﬁﬂg%ob{@ {bghfﬁ%ge@ghﬁh% V0% HelRld Obr?{;ﬁ of

Sar kosyl reage al1quots were applie e colums no
t han orteniupenatafwaar adaed par alpi of thenAdédT™ laydf) therebptreduntngdtiie digechapaliattng. 35

WO 2006/ 04445 US2005/ 036676 . Quantitati v, ransf er of Hydrated Beads
t o0 1ol Lhﬁﬁ‘geeﬁdgéggg FRpguenndnghly spncepfratgd smi&%&sé@ﬁm, %tsn% g?’ﬂf’g"@ﬁtewas

added. aQEleSalrlE‘E-Ssly1c iﬂét-bltg%ﬁt. qhe 28%0&ENBENAs thiked byYWavertiBE ko dRAvdtAc€aE N udl UMM

and allowed to ow under
' 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 0.5ml 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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gravity. A further 2 x 1 nml of degassed, deionized water was added to each
colum to wash 5 off the ethanol solution and renove any air remnaining
trapped iwoth&/dsmisbs. Using a quantitative pipettor, 400Tiusedosasdsyer at ed
bead suspension was transferred to a colum. The excess working buffer was
allowed to flow by gravity through the transferred wet beads, and the
colum was then washed three tines with I m of working buffer before
introducing the sanples. 10 Preparati on of RBC Co-M xture (Chall enge

Sol utigns) Using a syringe_and, an 18 gauge (or larger) needle, 540 L

RBC/ colchar {ghge F‘é\oc"éé'ofir}gegow dpyl ene conical tube. The tube was

centrifuged &feadh ORmmD 0175 @l Jf&Forking Bhffer Wis addedEThd @LEAP Madflastdlusi@r of
Adsol TM onto the top. Then 60 L of 10%treated brain honbgenate was added
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Che BB e . - . ol .
e o HSREL e 0 MY GCRRRSOAEEE S FRLED e ubofiupn 2 0
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Sol ut i oniqutesrand thd Vawmd of thefHeadvatybr witlgh thdgradadterthtube lwas geeardetly. Tot al f | ow

time bet ween r oxi el five and twenty mnutes. The first 0.5nl of
chal | gﬁ%@@@{’?ff ?f)ﬁ‘?’gﬁd%ﬁ-agﬁi%ﬁ%’ﬁlyﬁﬁs collected in a2 nm cryovial. 25 An
addipt i onal G, Hhe RbeMITWoRgHifP In cddBSuOIRSadi@st@PON £D) AT, sudfichsione
flowthrough collected in the same cryovial. The bead colums were then

ri nsed dfithe teade svasi mhdel byl gantly vwrtexingg theufuber Usingi agpipgties $00heL befathe wer e
continually resuspended, b i ti to ensure ough and uni farm
Coch. g SRmERoT At Beberedi® b ol EbsRorrhl g R el b,
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ch col um

Beads To ea um, Q. M of worKki n%bbuffer was added. The col um was
f | ushedvolisngef setfledibseds was asljestesterl@0 ke The rdnstemerl beads wigrpber Fentrifygsd,

o et a8 romeeaent BuRl 18T bR cpioehB” SR MRPRARRLL Prepia oo
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 uL. 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 blood 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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5 possi ble was renoved wi t hout disturbing the bead |ayer. This supernatant
was then added back to the sane colum and the above steps repeated tw ce
t o transfwo 28ew4408i Ni ng beads fromthe col um into tlpeTtusb@s/oidses beads
were then allowed to settle by gravity for ten mnutes, and the vol une of
the bead layer within the graduated tube was recorded. Preparation of Bound
Beads for Analysis 10 First, the | evel of working buffer in each tube was
adjusted to 1 nm, and a suspensi on of the beads was made by gently

vort exi i ved

and tralﬁg &lgge%rﬂp ES 8 rg)%)egn %%?%éer %L‘rlr%(;r%ﬁ ‘%“ﬁéé ﬂjﬁ ? %é"@}%géf%&ﬁr Y,

NY) m csohfthgetﬂauﬂewecfﬂﬁo@hstbea@lumns\ms ward colledtelo settl e for ten m nutes,

and the volune of sett] ed beads s adjusted to 100 L. The transferred
al o1 ok e gl

beads were t@RKrEYnsRNPIGHYEre driy Hbthseu Pwat@ﬁ@mgeaﬁarea baads s
al I quotigrowehfding RatEALS acgdgw@g gﬂoﬁ Bbntaih §cﬂ&%@r&5ﬁ§ WeSh o Ot

anal ysis.” Quantitation o ds versus drated s The dry wei ght
was 5c althweaemlobaslhdpamd \smhplree vafre ghent anab/zbdaadsWastdmsblet forrtht ipeeseisce of

foIIows:.20Dr ht of Settl ed vol une é\/\elLratio.S\Nell Ratio =
i at G BERTe ol et PIaGionoF RN PIRGS™ PO TS5 gosPy e Brirmghy

wei ght mor?&:‘ﬂ)nlal H&ﬂbo@%@q@edlﬂc L0 WRioR LAY, TheYE bliok %hfi’tnf)éd?nﬂgxésrwer@@ﬁk‘h' )=
200/ 42.5=4.71 25 Exanpl e Western Bl ot Anal ysis The fol l'owi ng Western

bl ot prd%@tﬁdr ewither an d@k@m@d phosphatasercppiugathe  ssssenslanentantibodyr eeadieraed or
depl et ‘%6 %%esge sreaanpoﬂlg,gs {Ilglfl %ag{gg%%r grh rot eins from sol utions of

ena es’s concentrates (RBC). These

prQ@edLGflgilW@hm@isISadsz)P@szeﬁ obt ai ned from t he colum prion binding
assay described above in Exanp 37 WD 2006/ 044459 PCT/.US2005/ 036676
i ncl udi ng salfs ©dloying, stsps Wé?@pB%eé‘Hali’léS rerferpeth inpsgivtedy fofawing theaolsmmp| es

of the g gﬁldé&%dl Ek% Rrs that flowed through the columms, and were
col l ecte General sanpl es were derived fromthe col umm bi ndi ng assay of

beads havi ngiorteaexge:bldmmbhadganmpteqm;mlral 1 6& ol ed weallt-dusperided beals tvairermivged
solutl C)wni?h 86 JLr CI)rrlglIrLgogr\f tZ)QrsOalrJn%rl]e fb{nger:? by vortexing. Controls were also prepared by
15 mixing the unused brain homogenate (normal human brain, sporadic CJD 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 uL 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 pl of PBS, which equals 100
ul/ml. Add 25 of this mixture to 475 of 2X Invitrogen sample buffer to yield a 5 ng/ml
solution. 10 pl of this per lane gave 50 ng/lane for the high concentration direct load gel
standard. Five microliters of a 100 pg/mL Mouse IgG solution was mixed with 495 pL 2X
Invitrogen reduced sample buffer. This resulted in 1 ng/pL Mouse IgG; loading 10 pL of this
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/puL). Loading 10 pL 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.
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5 these reactions. Prepared sanples were then analyzed by Western blot for
the presence of prion protein. The i mmunodetection of prion protein was
carried owmb2006/04%is0g prinmary nouse nonocl onal anti bodi esTapeaisfosa7é 0 prion
proteins. These prion i mmunoconpl exes were then detected with an al kaline
phosphat ase- conj ugat ed secondary anti body and a chem | um nescent reaction
was visualized on an X-ray film 10 Gel Electrophoresis Sanple Preparation
The followi ng steps were preferably performed i mediately follow ng the

colum ass described |n ampl e 3. For.every colu npl e

prepar ed, 1%1 Ea‘BI(??leweFe- biﬁ%ﬁ’d%lt&ggasbu&%f \éorn%% éﬂ'nu&?taﬁs?gbﬁ%el %?W_E%gen
2X sanpbée MK eéntRbig¥@HrRAV NG §ORHT Glesniph’ & 20SO. Phe s biocedire asi ng

t he unused brain honogenate (normal human brain, sporadic CJD brain, normnal

hanst errepsatadithe Sdlonpngempmieg @rioptoadpplyieg hesamplgaiq the SRS-BAREgday wi t h

Invitr n 2X ffer. More specifically, 20 L aliquot of brain
homgeggﬁgnﬁgg?g?d}é%cf%%ﬁo L of 2X sanple buffer. A control of Muse |IgG
was s5al so pr epdres 12% Bib TS . NAPAIGI $BSHP AGES @elngrap dbadednwith 2fhe veaspisse par ed
by mxing 201 of 2.5 ng/m nouse 1gG wi th 480 | of PBS, whjch equgls 100

|7 m . Agserbsd gboye the gek waseclpgropharessd for 45 minptsy eh censiyite’Wuls @rd a8 yi el d
a 5 ng/ | f i e i<gh

o onconthistioBt el phébelud pbd pRriBithed, AN ARHMrald ROVIRRCHOBroldi Hsa
Mouse Itgsfeotd was thengdaaeided Ristteh Sq@be Dighixand invutiatesigton one Howrexh 3 eneling
buffer. . This resulted in 1 n . se | | aadi,ng 10 this 25 _per
ey iR Aoy Pangants B e g ot e iera okt revb o sl e dor v
(1Qong/theDBlent A, aMP?S enll Difncn©B). CIHR WSk doRRicAi wRliscarRd. gel standard (2

ng/ | ane) was al so prepared by "diluting the nmedium concentration standard

from t he prelheonembranp viny ingubaied 83 L:5800tdilation of pignet 3K wpsimary @ntibpdyoadi ng
buffer w.tl Vi : [ 4 i aqLpl) .
Coadi g H0p TR0 ol Ee¥h VAT ka8 RNy Adibhy DGR (14 B wifler Bl e,
Pre 30 A&t 2i mbdilveiteBy| Bie Wihght abitiboiyands prerieushy sliluedepariadgigserdl, randt ed by
the manufacturer. 38 WO 2006/ 044459 P /Ufl%OOS/ 036676 Al l %g | es were
heat ed therelogsi theo gunkingr Adptian, (wased 16000 eShey membranghwas; Jpgfbaied,wpder; hen

centri fug ra%?h%p'axoa&%&%ﬁﬂ overnight at -20C. The heating procedure was
repeated the follow ng rning, prior to applying the sanples to the
SDS- PAGE gelThe primargantbadyi sodutikmowesidisearded 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-HCl, ImM 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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5 After a 12%Bis Tris NuPAGE SDS- PAGE gel was | oaded with the sanples
descri bed above, the gel was el ectrophoresed for 45 m nutes at constant 200
V, and anwoeb@mnisgsbl ot transfer procedure was perfor medpcThs20snbicane t o
which the protein was transferred was then placed in a Fisher Square D sh
and incubated for one hour on a rocking platformat roomtenperature in 25
m of Western Breeze bl ocking agent (12.5 mM water, 5 10 m Diluent A, and
7.5 mM Diluent B). The bl ocking solution was di scarded. The nenbrane was

i ncubated in a 1:5,000 dilution of %@F‘%t 3F4 primary antibody solution in
20 M fresh Western Breeze Primary ody Diluent (14 m water, 4 m

diluent A, 2 nml dil uBfidifd)of Eddeg@iousRiBe faskhiHi@skhn Pasnpr evi ously dil ut ed
1:1in glycerol and therefore, the working dilution_was_ 1:10,000. The
menbr ane wasl 9 ﬂ&.‘i‘b&teeéblh'ﬁd‘éfr the pprionzhingigg rasinofp ssmever RiEei fiem ANdPEIORE: The

pri mar shed three tines
for te)rgln Iﬁ%ét)‘glgxeaﬂ{ﬁ QQBW%% %é@@@?ﬁﬁ%é@ég}ex{%g%%%@?eg V\ash (.25 m
Ant b body V\asljfndxlﬁmldu fresin pbdlédkhuiman phasitta wds wsad dor) binding @ lendc@a:pmrsaRan dyon a
rockin rm The nbr ane S the i ncubated ,in_1; 000, AP3 KPL
o t heshen i R e ElsnErRg BPIet iyen Aassh pios Bt af+ dHEasd

Ant i bogys D URRE, JArSafiGsil Wikl RRedito 4 ARANCHAERERAHSE).05%2 Biddina¥ p 1a@h@t f orm
The secondary antibody sol uti on was di scarded and the menbrané vvas washed

in W40 eohinBrsearkedaeqtionoefypriknshwas peréeroredbasddesbnbesl elsenshare i thm prases t hen
washed wit. O mM of 20 MM Tris-HC, ImMMMWC 2 at pH 9.8 for ten m nutes
at roorPYeHyeP8t ure. Chenil uni nescent Devel opnment Procedure 25 The nenbrane

wagot r ansf errededults af ehsting 68binding of Qﬁkgdnd\dstHiP5 frioin MésdnelBsnidt ﬂ@Zl@plcted
pre-m xed_ Chem | um nescent Substrate (CDP StarTM substrate,

Bi osystihigurEds Panel Acdenjcts thgresulis of .ds@cmmhx E\éesm hlogefprien aréf%m Bs3d The
menbr ang,, W@@ﬁﬁé %ﬁ& Af&?&dsyl (‘g]ﬂn%h lemo@ ”e ?%’*ﬁ aﬁm &ﬁ@ﬁ -RIQERT1d; @ Sheet

pr ot ect or rane en trans eet protector to a
film casskiotlgG(med;Hanet 4 aMo IgCehighf lane§ -sormehhurhad plat;:tets*dmsbehpmsat aur e 30

for 30 t d d. t t fi t
t ermper A &5 36D, Baklisa s B aRIRs e acdaifiel ThER s R
Endggenpuspifis ke fekE (Hbuee&neh %?Weé[&nﬂh@t%ftth@ uﬁmdnutfyacﬂtm tolf %epgahgﬂeshhndl ng

resins to renove PrPc from endogenous, i ked with PrPc, human pl asnma,
t he f olRaoeli & dlans permoleenlar weight Ip@rﬂ(ﬁbﬂ?m@d? olgG low; lane 3 - Mo IgG med; lane

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;
lane 11 - resin b; lane 12 - Amino 650-1; lane 13 - Amino 650-2). Panel D shows the results
of detection of unbound fractions of the samples in Panel C by Western blot of prion protein
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, lanes 12 and 13, the

30  binding of PrPc to Toyopearl™ Amino 650-M resin was detected, ; the binding was abo]ished
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5 Undiluted, fresh, pooled human pl asma was used for binding of endogenous
PrPc by prion binding materials. Frozen, pooled human plasma was t hawed at
37C, filtwoedogdanmugh a- 0.45 mfilter, and Sarkosyl wagcadseshssdssas fi nal
concentration of 0.05% Binding of plasma to colums and detection of
prions was perfornmed as described el sewhere in the present specification.
10 The results of testing of binding of endogenous PrPc from human pl asnma
are depicted in Figure 1. Panel A depicts the results of detection by

Western.pl ot of prion protein in bead ,eluate.in th bsence of rcosyl
(I ane. 3¢ the Sy ebite e greorruweporrupeed ™ B trisalty SOFLfGRY ATRERTY G
nmed; | anend 13).M 119G high; lTane 5 - normal human platelets; lanes 6-7 -
resin a, lanes 8-9 - resin b; lanes 10-11 - Am no 650-M | anes 12-13 -
acetyl at ed Aterexpesmentphrrsilts derporpirgiedt the ahidity of the resip tadiied endagenpgus

Vst er f e 0 f . i I -
nol eculq)éfé \?Ar;op;}mnﬁa% rlggeﬁ?a;’ Hflg?]bgr 1%8{?@%% e%d@h%l:ﬁ%ﬁﬂ@k%?@ a_?e R/%@Si&i l‘r%r:‘rerg);vg‘{l(givne 4
- M5 | OGP Hitophsanhfleotiained fromeuntsasst atimalsai n (nHB); | ane 6 - normal human
platelets; lanes 7-8 - resin a; lanes 9-10 - resin b; lanes 11-12 - Am no
650-M |anes 13-14 - acetylated Am no 650. ). Panel C shows the results of
detection by Western blot of priongrateigy the in 20 presence of Sarkosyl
(lane 1 - nol ecul ar weight marker; Tane 2 - Mo 1gGlow, lane 3 - Mo 1gG
med; |ane 4 - MReqg@hemgtfor $@acer for Biningwf PrRsmomrBloodiFractibmne 6 - hunan

platelets; |an 7 - normal__human pl asma + rkasyl, 1:10; |an - resin
a; lane 9 - 4%§1°Wndfl I:Ir;%ﬁglil BOXOPF%@?[rﬁ‘B}nO q5;9§‘2‘ rﬂn%(’\’%‘é?wog?nquéﬁéﬁ ofom Api no
65Qn1; = ] - : t =4:h.9n  of
e und RS et 81 Re 35 0rdan of Wit Bt \GalFarin B gRlp ibaRAs

pr ot ei no AbseliMt Hie inpesteneefolic $acdrdeyPrPét hinding wasovestigitad. wei ght nar ker ;

lane 2 - Mo 1gGlow lane 3 - M. IntgG med; l|lane 4 - M II7‘gSGTNrI1igh; | ane 5 -
normal hanstfour gfhiPretemafsglagion it fep Sorbang | Identification PERSI™Rosotamng (Ran

| asnma _+ Kk | ; e J e - i > resin b;
Pane 1 UPRCREE paglBEad foIbRE; Muf o ety o B8 Refrrl Bl Sihony 16
r ef er ergopearFH gunimols50pdniatkifg alspaes; dild @osmrhércidMbyppesel™ Qminares® M2 and

13, the 30 binding of PrPc to Toyogqe)arl TM Ami no 650-Mresin was detected,
. tile BEHAMAG aspaceibdloyenrad™ Amingrd F00 sesdu lagkiog perregsreeslsotstrs i f t he

charge,on 5, ST I, (TS e KRS oP R
abi | it y0.8% SabesylJheolummiwsle ehaleggabuwith Sarkdsylf treaedsipamarahagditeted hithr eby
provi divgcs)grkien\,c/;i b%%f%(r: %l :tl g&tb)} Qdedirrlgegin?lsofasrBeH Lllg e2f9;7| lmlfoofrwgrﬁlqlegvﬁllffe(r).f 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

4]



5 PrP from sanpl es obtained from humans or animals. Exanple 6 Requirenent
for Spacer for Binding of PrPsc fromBlood Fractions As shown in Figure 1,
Toyopear | Wi 24wi/03945650- M r esi n bound endogenous PrPc frowctAR2008m8687¢! asna.
At least a portion of this resin contained a spacer arm or group,
proprietary to TosohTM The inportance of the spacer for PrPsc binding was
i nvestigated. Four (4) Protein Isolation Kit for Sorbent Identification
(PIKSITM colums (0.5 ml/each Were packed as follows: two col unms each of

Commor dVBHEe SRR AN 1B SRR O18 PALT ATt Ao CpaR DR B -

Am no QROAMIREESIM RSH Ng a spacer was also tested. Two milliliters (2 nl)
of 10% scrapie brain honobgenate (SBH) were treated with 0.5% Sar kosyl. The
colums were chall enged with Sarkosyl-treated supernatant diluted with

wor ki ng buffer (1:100) by adding SEFpamg{ #BH in 297 m of working buffer.
The columms were challenged in duplicate with 10 ml of diluted SBH in

buf er byapt@e@f PEPih théPrebdrewo HighnCattentratidnd oftiutian Semiie Allbumint(HISAYgh
solutions were collected, and aliquats of resin were renoved from each

col urm and wikesKe@onstrate the apilisy %FR‘PMO ggreEs Priafremop Bgrapewicnprodugias
bj ect
ourt or oSl AHBLATE iRy, SR pOPPE i BTG el BMAhAP cerfAABERRS | 1

el se\/\hevasmveihgatecésul ts as shovvn |n F| gure 2 (lane 1 - nol ecul ar wei ght
mar kers; |ane 2 - % Sar kosyl at SBH i buffer Iane 3.- 0.1%
Sar kosyl t r d0uE BiasBad| e m%werﬁw : b2y yop A@“ﬁ"ﬁB gsBM

(Cqmg@%@} THEYSE (o) resi ad”é@ R‘;‘M A1 A8 1B O QRILE]. %ﬁl hEKomﬁn%); '\)Telr@ﬂﬁse

Am no OmTEI‘CI al ) +P lane 8 - Ami no 650M (comerci al ) +PK
| ane 9 aburdedntly vﬁﬁﬂ%rQ(mgimffenéFheMpb@%a(dm) on Itlarwhjlrﬂnswmaacﬁol&@@slvl

(experi nment +PK I 11 - Am.n M ri.ment P 1); | ane 12
At o 650M AR dz 3 H pgrinek By AR O TS e RS I GEBOELRRG 1) | | ane 14
- Am no 650@dtkmhd) - 1%H3Bﬂ1525%mr(slg§5a%f%rm buff@pe 16 - Am no 650C+PK
(2)). The. experinental results shown in 41 WD 2006/ 044459

PCT/ US2005/ d38ems LIIF I§attaBH, A5SarHSA i(higmeaaed 26 mMird cpbpsésres @rganicspacer
o1 BEFGR ALYl BB 1 18 b (ho Amno 050 e n. Evarple 7 s
Al bum n ( HSAYolumn 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 supernatant 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
IgG control; lane 2 — Med. Mouse IgG control; lane 3 - nHaBH control; lane 4 - 1% HaBH
column; lane 5 - 1% HaBH, 25% HSA column; lane 6 - 1% HaBH, 25% HSA, 20 mM N-
AC-Trp column; lane 7 - 1% HaBH, ARC prep column). Bands of approximately equal

30 intensity were seen in each lane, indicating that Toyopearl™ 650-M amino resin captured
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To denonstrate the ability of resins to renove PrP froma therapeutic
product conprising various proteins, binding of PrPc fromin the presence
of human wenruevm@hisam n  was i nvestigated. Four Bi o- RadTFcealseess3swes e
packed with Toyopear| TM Ami no 650 M amino resin. 10 The hei ght of the
resin bed was 1 cmand the volunme was 0.5 m . The colums were rinsed
abundantly with working buffer. The sanples | oaded on the colums were as
follows: Colum | - |% nHaBH (normal hanst er brain hom)genat e) in working
buffer 1% HaB rkin uf f.er;  Col umm
S b e Rosister bk HOBIOBHRAT e BEPSHRTEN RS PN MR obiamed 5
Bel gl urﬂomgvmé |oqag0@égsfer Colum 1V - 1% HaBH, Arrerl can Red Cross
preparation_é_é prep). The 20 mM N-Ac-Trp was dissolved in 25% HSA in
wor ki ng buf f exmmmerﬁhlamlﬂ@ as ghevih el igwg 3adenmngiratedthesbility plithegesimnie 10%

nHaBH super nat ant r y d a d 10
into n;[}&ff‘&non(ﬁmt ofrge {)gﬁegl %%nﬁ) fg“{,g?%?}% E}ﬁge%&léghpﬁ % eq'ﬁ ;{lﬁ%mﬂ%f each
col 8 regins e nberal Rd biddidy Rick mbritah vadsty Sf dlekdpeutitipiodudts wed enutihg tiet er s
(5 M) of 1% nHaBH prepared, in the previous step was run over %hl:lurms -1V

at a fspsly phtherageutys, rsowmnnwhhrhél@émﬁ%ﬁglsqua@hw B+ SRORIZEROP K ng
buf fer/; |é§511"t‘i a1:Eb phe resins were recovered,

t he sa ﬁé[l}h reg%r}tg glgmg)%rhrew oués){ongar%ggégéﬁgb&(})rand run on 12%Bis-Tris

SDS- PAGE gels. 25 Western blots using 3F4 primary anti body were used to
detect PrPc that had been capture% b% IK% resins. The phot ograph of the
blot is shown in Figure 3 (lane 1 - use 1gGcontrol; lane 2 - Med.
Moyge 1gG control; Elﬁﬂﬁlg%fﬂ%@@ﬁn@ﬁ%élﬁ'mhhlﬁﬁ!ﬁ?sé}umall%nlﬂﬁBH colum; lane 5
- 1% HaBH, 25% HSA col um,; lane 6 - 1% HaBH, 25% HSA, 20 M N- AC-Trp

col um; | anélte bmﬂmémfepmmi’étscmknﬁﬁmo B@lh@gmowvaaﬂﬁrmnsmqeél i tgual 30

casin caprinen 5 tnsB06, Gaiey bR BRba0s caRent be NGRS

brai n hoRR@essY B tlint REmPbHL $6NCSBHT (sctdffe HHATR hobRigbiiht) xbw‘rtréht&bmrms% from
a variety of sources. The experinental results as shown in Figure 3

dermnstsraali@al the ability of the resins to bind a prion protein froma

| e conpr. , i t the 5 resins are
use ul for bllthflecfnng p |betn&§po‘? |We?é/%rgbéa}rgﬁig%/@ﬂﬁ?&ﬁ%&gpeut| c products and
ensuring the. 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 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) with caprylate: dilute Sarkosyl-treated
supernatant with 25% HSA (1:100); 0.22 ml of SBH was added to 22 ml of HSA with
30 20 mM caprylate .
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safety of therapeutic products in which blood proteins are used, for
exanpl e, as stabilizers or therapeutic agents, and which can be

cont anm navecdowidsuskPr P. Exanple 8 10 Bi ndi ng of PrPsc topamuseoos®sdcns i n
human serum al bum n The bindi ng of infectious PrPsc spiked into al bum n was
denonstrated in the experinment described below 12 PIKSI colums, 0.5 m
each, were packed with Toyopearl TM Am no 650 Mresin. 2 m of 10% SBH
(scrapi e brain honogenate) was treated with 0.5% Sarkosyl. 15 The

foll owi n i x chall tlined below. L. ,Chall ith
SBH i 1 Daff & : ciGAE G gty B At EEPASCISERTIEY AR ERLe WSPRONG BaFFor
(1:100); 0. Z@pdthataht withi 2%es HEAed100); 822nth of SBY kiabaddsd fep2 ml. ofGHshl enge
with SBH in I—&A (American Red Cross (ARC) fornulation): dilute

Sar kosyl -t r d8iga)super nat ant with 25% HSA (1:100); 0.22 m of SBH was added

to 20 22 m_of HSA (Anerican.R QsS. foryul at | . 3. e wth SBH
o A (i gt i W ARAGRRTE BlH RS w1 Rl Ao TR ERACWYe

Sar kos\badet €@t £ 1o p&E NAS anl/mivt tcbnt2d %dH%#h (d pAshltic opuinap. NThey fRO-tikdugh -
acetyl Trp and 20 nmM capryl ate; al bunmin was obtained fr oméid?rra .and

cont ai feltieRs wemirelispted; ap vees the resin im Gach seluwa- PEpioivase Kfigestan swsut i on.

ok SPGB SRR 0 o o
Al gt e st o (s 1
oof S bablaeriin Voo ndaif ike2 TR SShOSborned sER RGeS 2K

20Q@/ 04445 9o RSatkd4SRAOREPSEOTA buffer CPRI; IARIE IBI in SRIEALPK (H$Aah¢SE I8BH il one:
di lute Sarkosyl-treated supernatant with 25% HSA %1: 100); 0.22 m of SBH

was addedifer-8K¥2); tanedf - $BHA in paffgriRK(DEdne T eSBH indutfertdiN@hdans § nSBEbi cat e
1 £, 19481 GO BH SnTREDF BRI S (B A B PRI,
col | ectSBH i@ ISwatA RO domadatibr)+PKI{19alate ¢OL $BH iPHSASIARGS forhulitpa$tRIoR);was
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% Sarkosyl-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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conducted with each resin and challenge in buffer. The sanples were
subjected to Western blots according to the nethod descri bed herein. The
bl ot s ar ewdepisisedoi n Figure 4 (panel A: lane 1 - Ml eeglrars2008i08dst
Standard; lane 2 - 0.1% Sarkosyl-treated SBH in buffer - PK, lane 10 3 -
0.1 % Sarkosyl -treated SBH in buffer + PK; lane 4 - SBH in buffer-PK(Il);
lane 5 - SBH in buffer-PK(2); lane 6 - SBH in buffer+PK(1); lane 7 - SBH
in buffer+PK(2) lane 8 - SBH in HSA (ARC fornulation)-PK(1); lane 9 - SBH

For mut dovaamis B 1SCREENMNEOPres Y roR THEER AR rdiypadD. | L 1o

- SBH in HSA (S qteMOVEERION PROEBIN SBH in HSA (Sigma) -PK(2); l[ane 14
15 SBH in HSA (Sigma) +PK(1); lane 15 - SBH in HSA (Sigma) +PK(2); |ane ;
Panel B: lane 1 - Ml ecular Weight Standard; lane 2 - 0.1%

Sar kosyODBJEETT¥HE SBH in buffer - PK, lane 3 - 0.1% Sark-treated SBH in
buffer + PK lane 4 - SBH in HSA (Signma) with Acetyl Trp-PK(1); lane 5 -

SBHin thAcet ITr-P(); | ane, 6 in HSA ma) with
Acet yl ﬁk\?ﬂ)"as‘i’ yeted to i 195&‘%§ ?Pé‘)”%etsﬁorlﬁi e?F‘fPl‘P& ‘?‘Y | ane 8 -
SBHsi n ;2 4§16 CAROM @aioR Rbinob98d Derec BB TeehbBAS! Oe)
wth 5 Calp%(;{@télel(eﬁogm;}mm angﬁlo -@SBﬁEI n Hnéz (Si ngCCV\A th g@% afe +PK( 1) ;
| ane 1IselectBlrksims ﬂaﬁﬂat( Sihg nha)llengetotheiamrylw@t%a urt(fdyykoredueed umarg@glicelh  HSA
(Si grra) W t h Acet 1 lane 13 - SBH in HSA (Sigm)

wi th ACCDSAMHALS S8 @1%@%@% r%llﬁg‘ ﬁiggenaéeBH in HSA (Sigma) with

Acetyl Trp & Capryl at e+PK( 1); Iane 15 - SBHin HSA (Sigma) with Acetyl Trp
25 & CaprykaiROONE) The results shown in Figure 4 denonstrated that
infectious PrPres was able to bind to an amno resin when conbined with

human serum al bum n, and that a variety of additives did not interfere
wi t h biTrdhsmgissiRe spehVibra @06 phdlepaily PLYE USROG GitBEGHE6n dEmangitateddn bBGREENI NG

OF RESINS FOR BILIT Bl ND. AND. REMOVI E CTI VE
Thild st PR g Crerely s RS LR 0P FIptiat JoF SRR Sho f of m
encephal,apaihty yrar§1 ﬂeplfoaaélbw ﬁlyasm%auvzcd PRt ERG dove)RRRTedtRalyRp AL ROV al

and Detection Technol ogies) selected resins format. The challenge to the

r esi ns afdematennhpledioqdinfested withethe RGP straiacdf serapie. Betheamoreatveo sispecsetl wi t h
harst el a3 oq‘eragsnl?lsgon by 8%@%@@&?@ (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 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 PrP™ from both, human (sporadic CJD) and hamster

(263K strain of scrapie) infected brain solutions spiked into human RBCC. These selected

45



BACKGROUND Transm ssi bl e spongi f orm encephal opathy (TSE) infectivity has
been denonstrated in blood 10 of experinentally and naturally infected

ani mal s iwoesanualss| abor at ori es. The BREF/ UM consi st ent lpgTansdoos@pssasiuci bl y
measures 4-20 ID (infectious dose) of infectivity per mlliliter of
hanst er whol e bl ood infected with the 263K strain of scrapie. Furthernore,
two suspected cases of transm ssion by blood of vCID (a human form of TSE)
from human to human have already been reported. These results raised the

ti .about t i~al Li sk T 1SS bl ood
Tna” bl CBURTOmATS. BBl b M A S N TV bR IR R VEEA Sy UER Bad, ' ©°
pat hogeD)ES(ASHPROIERR. THeGREMIRoaR6ls Wite 4186 Inchided: fefyfdtéd SEARMAC! i ni cal
TSE diagnostic test, renoval of the agent is the rmstﬁwprrom sing sol ution

agai nstcatgitedragrnerd 8¢ MonThagpds nyedersproT igdisated ine fgble pyiThy s@ndasAer at i ons of
pot ent 'aBLrel/fag&[ﬂ ﬁosr Miﬁ@‘a&ﬁ?% 68l 1%@911}? e@&(}k&% £ rAded] ?Jeh? SnhyHide 'hg?r aries
Wer e screene rough primary and secondary screenings for l1gands wth

Pr P5e S beemplicnigusiy dpaid toéshibie paiui bihdimg. West ern bl ot of the resin-bound
protein and by ELISA assay of PrP eS in the flow through solutions. PrP e5
is considered the biochem cal marker for TSE infectivity. These screenings
i dent i fhabde § Resingicodeyjands with promising properties for TSE removal . This
study's aimwas to determne the level of TSE infectivity 25 renoval

provi ded by these sel ectegti+egantds—For -1y a device for renoving TSE
infectivity fromleuk iuced red bl ODM“I concentrates (RBCC). The
ei ght PRDT resins wer¢gyselected Tor theig) specific capture of PrPres from

both, human (sporadic|CID) and hanster| (263K strain of scrapie) infected
brain sol utions spi kefAicnb¥Ahuman RBCC] Thikse sel-ected 45 WO 2006/ 044459
PCT/ US2005/ 036676 re:ﬁ—ﬁ?wggﬁ——%%—a-' : , i 0 M Phenyl 650 M TMAE 650,
DVR, YVHEA, WFDEA, anjAanB? nal ) PRQ Eaca. Two negative controls were al so
i ncluded: acetyl ated SXA. Akfin®6s3 Yl atefl ag ngd 650 M The code nunbers are
inindicated in Table|5 (The standard|l ahbreviation for amino acids are
used herein). Extensi ydM#EBtyl ated acefi Ranhydride has 5 been previously
ngungY:[A\ORlznhl bit prio IPﬁérlls’TBSIG’NI rapre—phestns codes RESIN CODE SYA R1

DVR R7
YVHEA R8
WFDEA R9

(D)ES(nal)PRQ-Eaca | RI0

EXPERIMENTAL DESIGN

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 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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Amino 650 R3 Ac. Amino 650 R4 TMAE R5 Phenyl 650M R6 DVR R7 YVHEA R8
WFDEA R9 (D) ES(nal ) PRQ Eaca RIO EXPERI MENTAL DESI GN Resin conpatibility -
I n prelivoanys/@idsdi es each resin candi date was first tesras260803¢0
conpatibility with current specifications for RBCC function and stability.
Al'l resins were found conpatible with RBCC and were included in the TSE

I nfectivity renoval study. In one enbodinent, the PRDT resins were tested
in series with two colums. Each columm (or device) contained

approximately 1Q niL resin. The rationale f the in series ¢ S was
P or R Aneetariernd MAE e st i o hers (TallbSiedai gt s G HCEs o
sel ect isyfxed Rnlres séép@%%ﬁﬂbﬁagexﬁfeo%@ FUAR @ésut Kas 5membéé@umf itnder
saturation conditi ons, In a stoc hastic mechani sm t he second devi ce

r enov e vaidihility o Had resudtsendlpaﬁad that the secand|cebmnvsmpred aningelh Pt as thediastd

devi ce renoves o add t on lenf ectivi 46, WO 2006/ 044459

hoT/ sBbaTSRETE RETbEmeRa R ESint il aiRniineR SRt Sotum, Brome, o
chak| eng&d radulth) iOWes wihkztud@cﬁ tHRBiHe firstRiekRe wils isiruditeds Tha pivel SFRPIY lepwgenat e.
The TMAE resin was chosen because of its availabilit The results

i ndi catrachensinwies detrayirpdcdy) Westemeiehasg resinyshonimre PrPe Sremovehelew thay
col um ﬁjo%@aéﬁﬁ@%fgge %Et@m%lgt re&}l&glsegnt in the flow through of the

second co umm resu I'T was concluded that the first
devi ce was saturated. The |evel of Pr P| eS renoval by each resin was

det er minede byby¥isieat, thedndite lrifRat Was SAGMoNY AR Mdessifi@epydl of Bedodwdshe
| evel of detection of the Western blot were tittered. I n one enbodi nent,

t he entspied ék%@laﬁéﬁﬁed/ﬁéhﬁ‘f ehpllengedreaeinhRRAdigands tsird Bhisistraeedl ood was
spijged e%itgv%gf?@déﬂ wRE ?@ dsft &%?Hn?d?% tlf?cr&?sghrﬁﬁ%d% WAMS deSRhed: This

strat egy ectlv e ot estuyvmth nor cost -1 ncrease.
Thi s sttudlyalwage edchoesimwngrmd untt(of spik¢d RBOE toanimic d=iactus pdssiblecfingdi t  of
spi ked RBCC t t he actual possible final application of the device.

application orfnthe evice.
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 after 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.

47



Hanst er scrapie brain honbgenate was chosen as the spike for RBCC. The
rationale for the decision was based on: 1) hanster scrapie brain
honogenatwohass/daikgh titer ideal for spiking 15 studi espicmusbishidshe spi ke
must be diluted several folds, 2) the hanster nodel has one of the shortest
i ncubation time anong the different experinental nodels of TSE strains, 3)
the |igands selected had al ready been screened for binding of PrPre, from
hanst er scrapie brain honogenates, and 4) the hanmster nodel is well
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par i t ithrough. i nsi de/ outside the resin bead pore). PrP is 25 not an ideal
protein as it is present in the challenge even after detergent treatnment in
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and it was only bound to the surface of the resin bead. Despite this
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WO 200 6drfa4é8uko%i1tEed/oQ20MMISA 163 @6ctRding e sthidda@d procbduted ladodvrfi@ilthd &€ Thd trati ons
was 10 mi/mn. This flow rate derived fromthe requirenent of filtering

one uniBloed infagy was Hansporiedto thy laberateru dhe dayrhefore fhecexpramentandstored ne  was

ab = . . hald . Lo ‘o
bi g ¢ e T o gL A O TG (U pEERY teodd g SLREMIAY L0 s
wer e pdafgerbhend tag. tAikdifutions 8nd YolomghmeaSdRERIENTRLCORMROBID RFeiBhbad pool i ng

- Ten units of hupan RB r ol ].ect ed at ARC (Hol | and | abor at or
and Ieu‘f?é‘f’?rltetdetf’é’ﬂrug‘??‘é?"%"&g\g}lenﬂfﬁthﬁél%?ﬁioﬁf Cstanc(jard procedur es kn)c/)\)/m

inthe art. The blood in bags was transported to the |aboratory the day

bef ore ki : 210 LDt i r ' 4C. The
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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  Filtrations - 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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pool was renoved and used as diluent in the preparation of the serial
dilution for titration. 15 An aliquot of the PRDT scrapie brain honbgenate
(SBH) poolowass/dusat ed with 0.5% Sarkosyl 30 minutes onpceas200883&a6pl € was
centrifuged, the supernatant "Sarkosyl-treated 10% SBH' was renoved and
slowly mxed with the bl ood pool. The volunme of the spike was cal cul ated
based on the weight of the blood and nade 0.1 %w v final concentration
into the blood (1:100 dilution of 10% SBH). After careful m xing of the
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an aliquot of the flow through s renoved, the bag was i.ghed again and
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filtratdran reliRQvas Aiddhfaedas di sconnected fromthe rest of the set wup and
pl aced aside for subsequent renoval of the resin. By slowy pooling the
buffer into the 10 colum and waiting for the resin to cone out it was
possi blBodhemiaqll ckaraciatitatiozs —fitelreding wereahalyesi by Westerrelsdlohfoc teuwmapturaiofabout
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anal yzed by Western blot for the capture of
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 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 phenyl.
25 TITRATIONS

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

Ics

resin-bound PrP™, five ligands were found to have removed PrP™ to the limit of detection

after the third column. These five ligands were: DVR, amino 650 M, SYA, YVHEA and
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15 PrPfeS The results indicated that SYA, amno 650 M DVR, YVHEA and

(D) ES(nal ) PRQ- Eaca renoved PrPfeS to the limt of detection by the second
col um. Iwoabéwis4asor ds, no PrPfeS signal was detect abl eclaispehstossctzhre
third, fourth and fifth colums. ELISA assay was conducted on a pilot test
on five flow through solutions fromfour resins: DVR, phenyl, am no and
TMAE. The procedure for the sanple preparation was: addition of 20 2

vol unes of water, addition of 2% SDS (final concentration) and heating at
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sol ut i eedusesn bf é@badratiBﬁsleﬁowﬁhltolugh Ve Flow thrbight 5 wastHosen becﬁhsmt hdr thegh#1
was di scarded because the_ st ron PrPieS signal i.n colum i, ndi_cat ed t hat

not 5 a’ﬂeﬁt chansedahayrreproyehall infecivaty s iy {ajensidyy Bppvhrgughys ﬁmw and 4rpe
chggen fd.0 6er9éighiov§&lertth8r}§)&1eéia@éi oMY & tRe BRY inFecti9Wrddy! ough sol ution 2

was chosen ecause in all” cas (except” the controls) col i 3 showed

al nrost no signal indicating a significant PrP es reduction of
concentTighficn byl the fﬁcﬁbaﬁdﬂmughzeﬂwdlélhmﬁdﬂmgaﬂBWWMugllmﬁammmuse it had
t he best chance, to have renoved all ectl % er stud flow

t hr ouglFORYICtRd Using the %Hb%mnltﬁn‘%\&e@ogi ‘Stql?té? %noﬂé‘\'z@('} Ptly RGEUEALS T or ¢

rel at e%ﬁfﬁgmsﬁ Betleen fd élbsé ﬂfef‘sﬁ‘&lwgﬁ) ¥r &fsgdyut uTllstlde@I FR MY tHah@iensRRat | on
time net Titration of the flow through solutions was conducted using
t he i ndatsawqgao of infectigithbetausghi & fasttahd tequgenfewes alﬁlmatlﬂ than thy naere aecuratet o

|sh ween t close tite eal for
ti té Iﬁ?m?n et Lsr%sélee 03 85418 %‘f‘pf e tSFl\‘? §f ‘beg‘“%&hsaé“‘i“%m f ast
and r eqmre etsanf 2R, cTnfeedvity! [tavastdacidedihat e tnbubhttonlthme hds [ right thdicat i on
met hod. Since the goal of this study was to select for resins that renoved

mor e t HEhe iBcubayemtine is inversely wrapprtiqnal (Rdhe dese of defeetivity inprailated bt i on ti e
was t hqlaHsgzpsI ﬁﬁ?fe?ﬁronshlp 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 (10”%) as the highest concentration and 10,107 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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The incubation tine is inversely proportional to the dose of infectivity
inoculated into hansters. This relationship is linear for high doses of
infectiviwgoewhstidse | inearity falls apart- for | ow dosegcofuscevsesdsreity.
Two i ndependent ten-fold dilution series (from 10-3 through 10-11 20
relative to whole brain) of the spiked RBCC pool diluted into unspi ked RBCC
were titered and generated two dose response curves based on incubation
times. Separating the animals into replicate determ nations inproved the

tatistical .validit f ,both the..i j ti I | th d
or nt  driaedre - g e sogim i RE O etapfhnd R ARl el 1 ea
t he averagakbdis wiRkhRdht Weretiefedibyahedesdpsiat GfratRachetdlbd. UTheortidflstar t i ng

with the chal l'enge (10-3) as the highest concentration and 10-4, 10"5 and
so on. t@se addeshitratines was foxrbtain pp er@mate msaaremert of shesaEpgtites of he BRI Tr at e
titer i : i . i titration nethod. The final
remvag%%pﬁﬂzag?g%@%ggégpéeirsh’lﬁ%&fﬁ@gfﬁgbt e equation of the dose
response curve experinentally obtained fromthe incubation tinme of the

ser sal | oci@rlddls € dhe Adlv thR@eh sS10tiMME wWee o ddhikddOwitiolt Wibib TOB6ages ofENd poi nt
titrations - In the sanme experinent, the 10% scrapie brain honpgenate as

vel | asnimale(Shamaery) wergprocwiateshwvithihedlaw thepugh selutiope archd cages ot animalsat i on
met hod. i I . ad j td i ccurate
reasr SHEAEmEFs) RARLE: fficnd VGRfoR ARty bl QR AR, ot 2 e

t he actindlcaggi(té humithsiit TWBGidepBndenndilitimnisories of thdhdoselrespohder amrggds veme ut i ons
wer e inocul at W thout dilpytion, T ages of .animals. (8 ter wer e

i nocul AFERIS: hve tRest p HRRISOHRGh m&a%fﬁ a0 d&ﬂE%@@ﬂl&é 2l ﬂﬁa i ‘sz 16

hanpt er@luiiins Refbt® wiA¢ banoss Olaubiich): &Jtﬁwigm&mh@swéhdmmyr esin was

inoculated in 4 cages (16 hansters). Two independent dilution series of
t he doSBH.dspeaofanimalsesasioo@ilatpd wigh ddutiomftomcldyde 167 -ani mal s were
i nocul ated with each dilution starting at 10 to 10"11 10 (dilutions refer

to whole brain 100 diluyti,on). For the titfration of the SBH gnd Sarkosyl

S Reigh 2k -Hirviars oo 3Bt BB serovte ok pRimblor SRS B 10m 11

Vi gh dRbdessidl SIMhOUiSeB! K iR UesiloNd dsb s SfifefiBh €o 8dt6rniAd tHERNE-poRRSE Wei ght
with the "progression of the disease. It was decided to use this criterion

t o det gheringubation. dihdepdrippint of the inpabatinn tirae wes establishedhas the dax thet thehe

of ¢ & Shaa bW RR ST b R0R, P2eh” ARl il R R HigRACT O

bi ased riadd and nétspieet tothaman @Ror. Batlh aninfah olas aeighed evarg week gheat thy firsy week
and at the first sign of disease tw ce &/\eek, t he wei ght .was recorded and
pl ot t ed;lgpé?fsqgjsaeaﬁltgvlgfa%,ge%él%e 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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i nocul ation for each animal. The final incubation tinmes for each ani nal

i noculated with the flow through solutions and the animals in the standard
curves arwoioenupapated in the last 20 colum titled " 8@¢wrNzziosnidses days
post inocul ation recorded under "days PI" and "80% Max" do not al ways

mat ch because sone aninmals were not sacrificed the day they dropped to 80%
of the maxi num wei ght, but a few days |ater. However, no animal was
sacrificed before it had reached the target weight. The days post

i nocul ation in "80% Max" col um re determ from.t he wei bl e
i ndi cat"Yel‘gjlefihghFlier"%%e BRI ISR F S@@%f?@&% ﬁgle@éYlg]%’i‘ thefir g"QH‘t’eeﬁThe
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shown 09( n%c{%?ﬁ%n%ﬂ??@ﬁl%g?l ni c@e %ggﬁﬁﬁisqﬂgﬁﬁgﬁ%&ﬁemaﬂg?ﬁe fl ow

t hr ouglua]sollaﬂbmons died within 239 days post inocul ation. The end- point
titrations are still on going and vviII be continued until 365 days to
determ ne the accurate titer of the SBH However, gw g ani mal s

are no L {;%‘r‘)fﬁlle Y o teangmisomt Perio 2@8@?@38’8‘78"“ Bn%re no
i Nter QHEHEMN 9%5&%%1 \%l% uzlt@ﬂierﬁﬁhﬁalqzl/e%qlo% n(ﬁbl% otfri'@arfng 2% WhichD o‘ﬁﬁ% post

i nocul ation ue to ood toxicity. These animals wer rermved fromthe
final tahineal wasaharificad.i The aimial smmpmmstecptds aieisewinnéd anldfiladt hout Sar kosyl
treatment was conducted by clinical scoring 5 of the animal tw ce a week
until the ani mal was not capable of rearing at which point the animl was
sacrificed. The animl synptons records were scanned and filed. Table 6

I ncubat i on tT%HF% fl%ul%ﬂﬁﬁ t%byfdr%cﬁ Hilhfién PR doss PAPBAsECVES Di lution

loglo (I) (I'l') SBH in erage SD Average SD - .2 99 5.4 -4 105
8 104 6 -5 114 SMuhbﬁI&?glﬁ -6 1281)9.4 117 4. 8(II)7 137 15 158 54 -8 227
49 182 73 -9 147 - 206.5 104 10 151 g 10—CALCULATI ONS AND RESULTS
SBH in RBCC Average | SD Average "SD
-3 94 4.2 99 5.4
-4 105 8 104 6
-5 114 52 111 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 10°'®
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 10672 ID/mL. This titer is
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End point titrations -Calculation of the titer of SBH was conducted using
the Reed and Miench nethod relative to 1 g of brain. In the end-point
titrati onwoebéwdsdsour data sets were generated: two st aodarsdoswssses, one
di lution of 10% SBH and one dilution of the 10% SBH supernatant after
Sarkosyl treatnent. 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 1D/ n.. After Sarkosyl treatnent and renoval of the

1 og. shikhrughrhanie susy e s otk arred Pafaii [ukpinbifee "

SO' ubi |t663 @@895 @W)e Iumstﬂ&érrvéﬁak By hvd BRisedid SfBRNeS! ution (0.1 %

con up i cate showed ect mat ch, both titers are 106" 72
I D/ mL. This titer is 52 WD 2006/ 044459 PCT/ US2005/ 036676 slightly higher
than the calculated titer of the Sarkosyl treated SBH diluted 100-fold in
buffer to O. 1%(1081/ 100=1061). It js not cle at may have caused this
di f ference. Tabil@ble 7 Titers by,th gnd patnt dilutien methed o nethod 5 Titer, 1oglo
10%;SBH stock 9.18 10% SBH Sark supernatant 8.10 0.1 % SBH in RBCC (1)
6.7 0.1% SBH in RBCC (11) 6.72 Incubation ti titrations - In the
incubation tine tifrations, the |oglo pFitedjlogi| on was used. The dose
response curve was|estabh shed usi ng—-the—exper nental incubation tine for
each 10 dilution 9% MaHstesk| enge from 1918 th 10-s. The average val ues
bet ween the two cufyg e Wer e averaged (Table 8). Table
8 Incubation tines 9@?%5‘?%“#%@‘3 f?e{gn#wo Sitdes| -3 96.5 -4 104.5 -5 112.5
-6 122.5 -7 148. 5(0.128 SBMinRBEE (1) 6.72 '

0.1% SBH in RBCC (II) 6.72

Incubation time titrations — In the incubation time titrations, the log;o 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
-5 112.5
-6 122.5
-7 148.5
-8 204.5

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

exponential curve with equation:

y=a+b™

53



The curve that best fitted the values in Table 8 was drawn and it
corresponded to an exponential curve with equation: y=atb(-mac) 53 WO
2006/ 044456 Msl4WB88005/ 036676 in which a, b and c are eomaisansH3667¢ h

val ues 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 tine. The average
and the standard deviation of the flow through incubation tines are
reported in Table 9. The dilution corresponding at each incubation tine

was cal usi,ng._t h

the a7 SR PURY A OB PR rel 7 st ST relidiSbaUl Bl B

chal | erfthat lsﬁn% ISBH a1 0 wholk bsait ddbtien) Ahd irisliteahentation ufnleomhe mmgmna

solutlons aptured one gor. less than.1-1ogio of infectivit 1£L %
r'éPer

(ani no &5 %@pwyﬁ%pﬁ@hﬁ Aewpbrqueh Apgtbation times pue repotied e RAFT2
(acet y'dghﬁgn %P{é“sp &&g& gh’ﬁ‘f& b EChrhd Way cxx’emuad%@Fg%&&&ﬁ%@w&med
0g O ?ec Eh

only O he ot her hand | ow t hrough 5 showed
t hat Riem&&l waE calvdlaRgl :(ssmdlfémm b@ﬁ@eemth@wmlmmOfvesﬂeE;ﬂome@wghl andlthdt al |

renoved . nore than 3-loglo of infectivity with SYA being the best with

4.2-1 off e dalicnge: 15 20 25 30 54 WO 2006/ 044459 PCT/ US2005/ 036676
Table 9 TSE THéfr@xﬁB{/éI'résﬁlt.F) embvea¢) iRt itIoR NBRMAMRAkh 2%@%%@@4%11@%& &gl 0)
(logio) 5 Challenge 8 R1FT2 SYA 102 7. FT2 ami no 650 M

104 4. dess tignil @glmmcta‘aty m’eh R3FEB Garving 558 M regirg being therst2ASRIME 95 6. 7
3.00 %eé‘a 1v|§7cggg01[%¥§n 1}@?1: "122 (Zlcéylate% amino) removed no infectivity while RSFT2
10  (TMAE) removed only 0.5-log of infectivity. On the other hand, the flow through 5 showed
that R1, R3, R7 and R8 (SYA, amino 650 M, DVR and YVHEA respectively) all removed
more than 3-log;o of infectivity with SYA being the best with 4.2-logo removal.

15

20

25

30
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R8FT2 WEDEA 100 5.0 3.6 0.6 RLOFT2 (D)ES(nal ) PRQ Eaca 98 1.4 3.3 0.3
RIFT5 SYA 151 34.1 7.2 4.2 R3FT5 anino 650 M 142 35.3 6.9 3.9 15 R4FT5 ac.
A N0 650wd1206/@44593. 0 0.0 R5FT5 TMAE 99 3.5 3.4 0.4 REFUS2008836630 7. 7
6.4 3.4 RBFT5 YVHEA 139 27.8 6.8 3.8 RIOFT5 (D)ES(nal)PRQ Eaca 123 11.5

5.8 2.8 20 *

DPI

Days post

i nocul ati on

CONCLUSI ONS ~ Thi s st udy

identified the best PRDT |igands anong those selected from secondary

screening 25 for an effective TSE renoval.
denonstrated capture and
sanme |igands renoved i nf ek

1B, 5

priestivityre

Wil e the secondary screening
qQf _Pr.PfeS,

this study confirned that the

meXak  These resins achi eved the

goal of the study as npst of the |igands renoved npre tha 3-10gl o of
brai n-derived infect[vity while anind 650 M{and SY/Dihetton{®enaivallt 4- | ogi o.
Furthernore, |the renpval was specificl and ngt by sjze exdl usion of |arge
aggregat es siince the| 30 ned®®i%e contlr dPH gandDdi g (198t0) rlef88®) any
infectivity. [The dat lﬁ@ﬁg ghomea h Tdae [T ostgds| dgd rjot renpyve al
infgctivity present [n egchallenqe. Thi's i|s not burpriding since the
resins 55 WRAOPH/ 084469 PCT/ US2005/(036676 | wepe thallenged.  th extrenely
hi gh concentration of infectivity. Based onithe titer ofthechallenge as
nmeasur ed by {R¥FFeed|aarigo 66NN net hod, 18he |r e$2ns| wek® dxpdskd o 106. 72
DL, whichf 100 D00 ttneszhigher—th ttre—teve f~—rrfegtivity neasured
in the bl ood RIFTEsEiac Aming8SANE rm?gl s (1%gl D n1(_$)0 g | (r?'dconncl usi on
SYA, am no 65Rsiv2 DVirmag YVHEA al [ pler fogr mgd gl [ | wiatdy gosgigpl y| SYA and
amno 650 Mglightlylbetter. These resins remved [ISF inflectivitly between
3-4ypl ogio. TRTEI2evA@VBf renpval is [sull®2cijen?.7to| capturle &7 ijpfectivity
from bl ood siree—pnre “E;+ of—tnfected ?'"GC (g“ t.e3h"n3%er7?ﬁdel) ,
cont ai ns appf%iﬁﬁ%te‘y PFBbo i nfectious ggses.‘$hus, 9t |t hd nflectivity in
brain is si MRAFFL B I0FGLYa |0 @good, e PR3 dgviges are 10
anticipated o _renove Z’F?‘%fggiﬂfb‘ec?i vity friom bl opd.
R1FT5S [SYA 151 34.1 7.2 4.2
R3FTS |amino 650 M 142 353 6.9 3.9
15 R4FT5 |ac. Amino 650 M 95 3.6 3.0 0.0
RSFTS |TMAE 99 3.5 34 0.4
R7FT5S [DVR 130 7.7 6.4 34
RSFTS |[(YVHEA 139 27.8 6.8 3.8
R10FT5 |(D)ES(nal)PRQ-Eaca | 123 11.5 5.8 2.8
20
* DPI = 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-log;o of brain-derived infectivity while amino 650 M and SYA removed about 4-log,.
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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Exanpl e 10. Conmparison of PrPS binding to Amino 650M and Ami no 650U from
SBH spiked into buffer, filtered plasm, and whole blood Am no 650U is a
m xt ure olvododdanesnat bead sizes that includes Ami no 650Wcand2e05/08&7¢ €ss
expensive to produce than 650M Am no 650U was tested for endogenous PrP
and for its 15 ability to bind PrPSOin all the matrices currently used,
buffer, filtered plasma and whol e blood and it was conpared to binding
with Am no 650M chal | enged with spi ked whol e bl ood. The experi ment was

desi gned t re. the bindin of P f i kegd b , and
ol o BTt S B vieh Beetr i hiep Shea ! B, Hret chdhe i 8B Fom
pl asna camibng¥adnRadulr@isy the RAEH Bfd ﬁﬁx@hbh Mdthot] the eésms wdrbexgospeto 1éft  was
designed to determ ne the 20 effect of |eukofiltration in the renpval of

PrP. NdD4nkf whigh ésel 0000 ames; higher thandhe kyelpifpiectyyityonessurasvinthailogbef U or
650 M D m;qﬁ; whol e bl ood. I n conclusion am no 650 U
and650 per ger%‘r%e nltt Odgfsrasre “ampunt of PrP renoved by | eukofiltration
was nore than that estimated to be in platelets and | eukocytes together.

Thus, iTh c¥@FuhESSYAl 8mindadsol MUBYRI AndraVHBA ABpériredd aetiovisiopasidly $V1a 25
pl asma-derived PrP |t has been shown that |eukofilters behaved differently

with régdeminesShMlighty betteruthese esins emeyes T Sdi HdorAlvEE beiyegn priplogio j s
bl efilt
onan At Rgb ol Bl el YRR 46 ol Bl T o B SRR ¥ yfiBE 2T

bet wee rinitebted b]&mdl‘(ﬁﬁthé hamstsr nluéel) cndtaanskap;irommate@' 3,000) infeaione dosePr Phesyd
infectiyity.. 56 WD 2006/ 044459 CT/.US2005/ mpunt of PrPC
rem)ved}[%‘ﬁ infgetiontyi i pFaiR isomilato thy wlacHxiy i PO §}E“? g%g&dfieﬂge%gel n platelets
angol euloge; }5&@&@&%@@% Tsﬁlﬂfecuhft BB fIesEi bl e that |eukofiltration
captured also sone of the pl asma derived PrP It has been shown that

| eukofilters behaved differently with regard to capture of human and

hanst erExangsed0.dalimparisonfof BrP™i lnnqtmgstb A reinb 650 Mrimd Anlian®66V fpdmSBH 5 Pr PC

was not captured b efll |l asmg PrP was.. Finally, it is also
likely that the ﬁ?“fié %eﬁ“&@ﬁal{]?ﬁ"?’ r‘&‘t}f’p@’ s due to |ack of
correlation between PrPc and infectivity. Exanple 11 Binding of hanster
brain Rt B, és9 ni&t%ké‘&f &ﬁeﬂeﬁ{ @éau\gﬁepma@ineﬁld@mﬁﬁw@mm WBligs kegpduct ed

for a series resi ns ) 16, and 17, Am no 650M and
Anmi no @Qmswe‘ltb(prcrchsc tiran l660hvﬂdAtmn6>6§&IJMaemssqd| fleeehdp@ertnu PP angpfoastsn, and

wh Th trat bound N
el W R P R AT e BRES BrEn iR A SR B g gigea
Fur t heraiBiBwas dbepafdddd dindidgd WithMhine 50181 chaBerige@ witspilRd WHdad blvbd.hTidm no

650 M and 650 U. Corrpar ing 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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resin binding of PrP from spi ked plasma, there was a slightly nore intense
signal from Am no 650M conpared to all other resins. Anmong the AW resins
#13 appeawedodsn4rsve 15 weak PrP signal, but very conparalhs2603/03660 650 U
whil e #15, 16, 17 all perforned better than amno 650 U. No noticeable

di fference was observed between AMN 14, 15, 16, 17 resins. In conclusion,
the study denonstrated nore simlarity anong the resins and nost
inmportantly it showed closer correlation with am no 650U than with 650 M

The di ff.erence erved i th_.pl asma ested that at .least with that
e Lo AL P e Fs ey b el R e T o e mler 16 i s
resin pedfoukIeptesRIpether. IhaL Mt W d@mm e QeMofilraHl @pthrediid RBld AMhOT

8
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r esisns. Préhaagest daptirddbybe MREE htimah bRiskha PP was. Hindleitiddles likdly tastheel | as

the co sition, concentration and volupe of the extraction solution. The
exper i rfeHerengesbeiyecn the ve rrsulty 1§ dusto lagk obemyeatptiondstweey RiBoandsntsst e
perform bi nding evaluations in the new format, using both Toyopearl Am no
650M e r’relgb nanes.,and its acgtyt at orm Normal hanster brain
honbgena ae"gﬁggél—l) '\ﬂ'éhs"gt(?fehaﬁi'tnéséerv&rtaﬁ" gﬁ?ké’s‘%@ﬁ?"%‘c’pun down. The resulting
supernatant was diluted to a final concentration of |% using working buffer
or 5 hlE@?pMe%iﬂdiﬁQ@xpdﬂrﬁ&ﬂs Werk lcbhduc®idSfoPd séiids e ebsaRl(d ki, AMMNaS, passed

t hrough 47 nm Swinnex filter holders (MIIlipore) containing 4 sandwi ches
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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 proteins 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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had their volunmes adjusted to 15 L using water, followed by addition of 15
L of 2X sanple buffer. The treatnent with sanple buffer consisted of

addi ng 3 wb 2066/0ad$9sanpl e buffer to the conplete stackpofi/usesisnades,

foll owed by incubation for 30 mnutes, and boiling for 7 m nutes. The

sol ution was harvested w t hout pressing the nmenbranes, and centrifuged
briefly 20 to renove all the resin. A variation of the above treatnent was
also tested. It consisted of adding 1 nL of 2X sanple buffer to two

separatg tagmﬁr engugé%@gﬁhe s ﬁ%ﬁp%lﬂggabﬁh”ll&rﬁop%r | Afhihd 63di. | neubating
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buf f er emHeﬂdBdItm&ﬁbﬂahébgmﬂ&M abetylamﬂfonﬁ di sassenbling the filter holders
beconmes too risky when using infectivity. 25 A final condition tested was
the incubation of sections (1/4) of the nenbranes with sanple buffer to
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sol ution through of the filters, fol d by air, V\?}ﬁﬁ 06/044459
PCT/ USfé@Sh@‘é%fMﬂlhpﬁ@) GonTRing 4 Bedvishetiollcdas arefanbwnw st bl ood.
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was no significant erence no using t erent cha? | enge
sol ut i onks/miftheirfg amisfaitiamunm?dérdeluquots e mbeaclv\msretcbﬁeajccbfou:@mhxbfrthmg t he
menbr ane.. wi

acet S5 To hat, was ch W th spi ked whol e
bl ood. &ke%@um‘ﬁ @%@Eéoﬂ}vﬁi%}“oﬁﬁg SHRRISHP l?ﬂ%Pg}:? AP #eNsi ng wi t h
bufiper chbl%n%emh%})ikha bﬁﬂéﬁv&k@ﬁ&lgkéﬂ%ﬂﬁﬁsﬁe The hepfbradedcbiginidpe  attenpt to
rinse the mbranes w th buf here was a significant [oss of resin, and

t he rr@n@mtﬁ@i rowis and ehedlengad witihepiked whele bisiodeyerarinsedmsingguerkingAwifiss 650M
chal l enged with whol e blood was rinsed with 10 an extra 200 nL of buffer

The fl r.at e was .hi gher than na 999 dlal

nol der el fummet cnaeneare tnyreeistekLErE Bkt o s SBRaRek AT |
bet wee %amFEYrﬁllfﬁr of 9990@&rnat 8€1d "Pleh@Ret Wil tforni€ atiflcensiqed bPaRlikked.5 ndased by
the radial distributor were é;})jsssed during the wash. The stack of

menbr arf9% fuamicasid ansk ) WL gHARSLS tocheuaster phemsmbras serirvichdoloned Payers 15
2CR" A, TR ) AP DI A0 G0 St G Sl o
pi eces haddhestnwiumhéesead]jisted thd 5fidy wding watee] 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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treatment. The remaining two quarters were used to conpare the treatnents
with and without heating. The two filters challenged with spi ked buffer
wer e rinswo 20d/344300 nlL of working buffer 20 each. Theptirhisess/ovare opened
and the whole stack was transferred to a small glass vial, to which 3 nL
of sanple buffer was added. The resin enbedded in the cal endered nmenbranes
appeared to maintain the sanme PrP binding properties characteristic of the
resin in columm format. The acetyl ated am no showed weaker nenbrane-bound
PrP si conpared to am ign S oftin he concl.us at 25
ot y1 SYPIGRP T e e daa A B For s PIog B HeIRE SRS Resr Bace

bet Wee%fu'ﬁﬁas*ré’&véﬂe@%‘ré%hﬁd@@ﬁx@ frh@ret\&hstnti%% e 81?§ké?1ce hoi@anaeal . the
results indicated that 50% accetyl ati on whet in a blend formor by
cheni cabingyimt diffsiest cledlavgasolimnkr P bi ndi ng. 59 WO 2006/ 044459

PCT/ US2005/ 036676 Exanple 13 PrPS Binding to D4 from SBH spi ked pl asma

and whol e o] eri nts were perforned t are the binding of PrPfeS
from sglj'hﬁéﬁ Sﬁﬁefgxl R O] é’tpE’EIwaﬁﬁ§ co tﬁ’cﬁ“%'gF Ghilld rl aefn and
bi ngli ”9"025 &HQH&%%al?ér@ed w:h tke&‘mﬂz B1864. 1IPVAIESticed EHa'Er&é fiefiRSi ns tested
W th spi ed RBCC (UM R-T-SE- 1 03), D4 showed the 5 best binding to

Pr PS . passing ofesr andwaslr@m;tlebmféej tltme m@le@ém@blonﬂmde\ﬁhc t]lltglt Puying the bi ndi ng
perfor nce W th i ked. brai n-der Pr P n. the presence of
AR Y T e P G e DR LB TR S A R St adhl
D4 wit %&%rﬁn&ﬂ@cﬂm. PrPC from plasma or whol e bl ood. The Western bl ot
signals indicated that D4 binds spiked PrPres in plasma and in 10 whol e
blood. It is possible that D4 binds endogenous PrPc from whol e bl ood,

per haphidilteeholderwith Aayonsad 3oninp 66AMghabeniged Capt whale bioomva’a‘églsﬁi/wrtbsu ns

differe et S aThi s st Q e e acetyl ation
of tlp he aﬁﬁf(ﬁ%aé%gﬁﬂ ﬁugﬁteﬁgl?ﬁ Opprate %r elgﬁerg% %lfg)ékdbgllgt/% @512) Cet yl ation
wer e a%ﬁ)élﬁﬁithevhoﬂdbr (iﬂ&)/asaldﬁb&ﬂﬂlaﬁﬂieffe@t’éﬂ skiyl saﬁﬁtb&/doaitlﬁdde,mépeciﬁlyﬂﬁﬁvaﬁet yl at ed

resins and (2) by partial chem cal reaction on the sane bead. The results
i ndi catlexers: Havasy mpt@a%thm@ﬁ@qpéwcm%%@@%%bmwrb@*a%étﬁbefar WeEacti on and

still Ky 4 Barid tion a blend of 50% m xture of acetylated resin is
al so s?lyﬁésjsfgctlg}fq}jor i'nding PrP. Although nethods and materials sinilar

or equivalent to those described herein can be used in the practice or
t est i nghefstackef pieabediies way eiittihog quaiteisaOhe ofitie pidtss Antithedherlayers ar e

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

in a blend form or by chemical synthesis reduced the PrP™ binding.
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20 descri bed above. All publications, patent applications, patents and
other cited references nentioned herein are incorporated by reference in

t hei r entwoebysoshdsoaddi tion, the materials, nethods, amdrasaspslssiare
illustrative only and not intended to be limting. The foregoing
description is provided for describing various enbodinents relating to the
i nvention. Various nodifications, additions and del etions nay be made to
the 25 enbodi ments and structures wi thout departing fromthe scope and

SpiTIL of e ey <SR, 090 RSSO0 EPGHRIC A 1S, Vet

is clained is: met ho etectin eparating a prion protein
froma sanple conprising contacting the sanple with a polyneric prion

pr ot ei IExperitiend woné pérfctined fslesmpe diettiading oAPIPFVrom spikedibuffenffiliefed pri on
protein_and the pol )[{)n'eri c prion protein binding material, wherein the
pol yemlasny mwgws ¢qod t@i‘lﬁwﬁg apg binding of caapganeusPy” tabf xAmwngdhe o a

functi SToJue i ¢ _RO+ QG i ophilic,
oyl apng R g ARSIl sl oo (o RIS RO RO R LEOB) T el 7ot

Cd am Dbestindiag ro PR, f Dinis résimahs sypbpaetedits eadqpeaouds infetivighstndye d4gsiodipg a
negativel y charge [0 Qr an u arged group., 15 3. The nethod of C aim
e PO A rstpe B et o g presgics PlasEa, yhelgp, a

sul f onyiodHf, QPbufferta BRYdonfHbR Ubhis &8t AbdWHallef R4 @ﬁh@h@%ﬁb%rﬂwmc a
sil oxane group, or a fluorinated group. 4.” The nethod of aim 3, wherein

t he ar dram plasgrouphols oghenyl group. 20 5. The nethod of Claim 3, wherein
the al kyl group is a butyl group. 6. The nethod of aim1l1, wherein the

functional 0 i S an am ne .gr.ou 25_7..The ne of aim6,. wherein
the am ne. or B ruSs Yk iiFHB yRoRS bind Solies ey natedi dang. o

t erpi aryhddbR8d It RYfdssible tRat IABIRAING M g&HBub Pritty PSR -widle T106d, RiRAQ bétter O ai m
7, wherein theﬁ%uaternary am ne group is a diethylam noethyl group, a

di met hythamamiaettA9™M.gr oup or a tri met hyl am noet hyl group. 30 9. The et hod
of Claim1l wherein the functional group conprises: a) -OCH2-CHOH CH2NHZ;

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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61 WO 2006/ 044459 PCT/ US2005/ 036676 b) -C6H5; c) -(CH2)3-CH3; d)

- CH2- CH2- N+H( C2H5) 2; e) -S02-CH2-CF3; 5 f) -CH2-CH2- N+H(CH3) 2; Q)

- CH2- CH2-We(@kdaud4soor h) -S032-. 10. The nethod of O aiporAiS2008@B&6 t he
matrix is a polynmethacrylate or a nethacrylate. 10 11. The nethod of C aim
1, wherein the matrix is a FRACTOGELTM EMD, a TOYOPEARLTM or a TSK-GELTM
polymer matrix. 12. The nmethod of Claim 13, wherein the polynmer matrix is
TOYOPEARLTM AM NO 15 650. 13. The nethod of Claim 1 wherein the prion
protein is PrPc, PrPsc, PrPr or PrBrgamvg4. The nethod of G aimi1, wherein
the polyneric prion protein binding material is in a 20 chromatography
colum, on a nenbrane, fiber, bead, inpregnated into a non-woven nesh,
coatin flber, ontained within a filter housing, or a conbination

t her eof itS‘S C}PHBqur’ét hod of Claim 1, wherein the sanple is a biol ogical
sanple, a food product, an environnental sanple, or a water sanple. 25 16.
The nmethod of C aim 15, wherein the biological sanple is derived froma
humé@n ofr. am anéthed of Keteclihg andtdepatatig @naion m@teimmimsamwem@isidgs a

bovi ne, or cine, 30 equi ne | ne rvi dae.ani mal .
02" 5908r B 350 sBeP LS Gepiimee P18 Popies® ARt Toeril e COREHGRL " he
prion pHRWhg) birdlid; BE RN prif® \prétein &Yd AR p &afrﬁh@%rloneﬁ%'tdi'@,blﬁmﬁg Mhtertt], @
Cervi dae animal prion protein. 19. The nethod of C aim 18, wherein t he

bi ol ogi‘¥asreinaths| polymerc Mrinsd PERsein\kindiag nprierial comprisesi A walrixy beundatmlae, a
bodi I'y ﬁh&ioﬂaﬁ%ﬁ dawﬁe%lmgg @Lm%ﬁ&ﬁachg'(bup c&h&ﬁgs ?fl%fdl%%hlhc ath'yal%%ﬁoblc

10 or an amphiphilic functional group.

2. The method of Claim 1, wherein the functional group is a positively charged group, a

negatively charged group or an uncharged group.

15 3. The method of Claim 1, wherein the functional group is an amine group, a sulfite
group, a sulfonyl group, a tresyl group, an alkyl group, an aromatic group, a siloxane group,

or a fluorinated group.

4, The method of Claim 3, wherein the aromatic group is a phenyl group.
20
5. The method of Claim 3, wherein the alkyl group is a butyl group.

6. The method of Claim 1, wherein the functional group is an amine group.

25 7. The method of Claim 6, wherein the amine group is a primary amine group, a

secondary amine group, a tertiary amine group, or a quaternary amine group.

8. The method of Claim 7, wherein the quaternary amine group is a diethylaminoethyl
group, a dimethylaminoethyl group or a trimethylaminoethyl group.

30
9. The method of Claim 1 wherein the functional group comprises:

a) -OCH,-CHOH-CH;NH;
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honbgenat e or extract.

10

15

20

25

30

{ eOwo6448MEN. 10 63 PCT/US2005/036676

b) -CsHs;

c) -(CHs)3-CH;

d) -CH,-CH,-N"H(C;Hs)y;
e) -S0,-CH,-CF3;

f) - -CH,;-CH,-N'H(CH3);
g) -CH,-CH,-N"(CH3)s; or
h)  -SOs”.

10.  The method of Claim 1, wherein the matrix is a polymethacrylate or a methacrylate.

11. The method of Claim 1, wherein the matrix is a FRACTOGEL™ EMD, a
TOYOPEARL™, or a TSK-GEL™ polymer matrix.

12. The method of Claim 13, wherein the polymer matrix is TOYOPEARL™ AMINO
650.

13. The method of Claim 1 wherein the prion protein is PrPc, PrPsc, PrPr or PrPres.
14.  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 combination thereof.

15.  The method of Claim 1, wherein the sample is a biological sample, a food product, an

environmental sample, or a water sample.

16.  The method of Claim 15, wherein the biological sample is derived from a human or

an animal.

17. The method of Claim 16, wherein the animal is a bovine, an ovine, a porcine, an

equine, a murine or a Cervidae animal.
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20. The nethod of C aim 19, wherein the bodily fluid
I's blood, plasma, serum cerebrospinal fluid, urine, saliva, mlk, ductal
fluid,
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18.  The method of Claim 1 wherein the prion protein is a human, bovine, ovine, porcine,

equine, murine, or a Cervidae animal prion protein.

19. The method of Claim 18, wherein the biological sample is a blood-derived sample, a
brain derived sample, a bodily fluid sample, a collagen extract; a gland extract, a tissue

homogenate or extract.

20. The method of Claim 19, wherein the bodily fluid is blood, plasma, serum,

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