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Scrapie Agent (Strain 263K§ Can Transmit Disease via the
Oral Route after Persistence in Soil over Years

Bjoern Seidel™*, Achim Thomzig®®, Anne Buschmann®®, Martin H. Groschup®, Rainer Peters’, Michael Beekes?, Konstantin Terytze*

1 Fraunhofer Institute for Molecular Biclogy und Applied Ecology (IME), Schimallenbarg, Germany, 2 P24 -Transmissible Spongiform Encephalopathies,
Robert Koch-Institut, Berlin, Germany, 3 Institute for Novel and Emerging Infectious Diseases, Friadrich-Loeffler-Institut, Insel Riems, Germany,
4 German Federal Environmental Agency (Umweltbundesamt, UBA), Dessau, Germany

The persistence of infectious biomolecules in soil constitutes a substantial challenge. This holds particularly true with respect
to prions, the causative agents of transmissible spongiform encephalopathies (TSEs) such as scrapie, bovine spongiform
ancephalopathy (BSE), or chronic wasting disease (CWD). Various studies have indicated that prions are able to persist in soil
for years without losing their pathogenic activity. Rissemination of prions into the environment can occur from several
sources, e.9., infectious placenta or amniotic fluid of sheep. Furthermore, environmental contamination by saliva, excrements
or non-sterilized agricultural organic fertilizer is conceivable. Natural transmission of scrapie in the field seems to ocour via the
alimentary tract in the majority of cases, and scrapie-free sheep flocks can become infected on pastures where outbreaks of
scrapie had been observed before, These findings point to a sustained contagion in the environment, and notably the soil. By
using outdoor lysimeters, we simulated 2 contamination of standard soil with hamster-adapted 263K scrapie prions, and
analyzed the presence and biological activity of the soil-assaciated PrP™ and infectivity by Western blotting and hamster
bioassay, respectively. Our results showed that 263K scrapie agent can persist in soil at least over 29 months. Strikingly, not
only the contaminated soil itself retained high levels of infectivity, as evidenced by oral administration to Syrian hamsters, but.
also feeding of aqueous soil extracts was able to induce disease in the reporter animals. We could also demonstrate that prpSe
in soil, extracted after 21 months, provides a catalytically active seed in the protein misfolding cyclic ampfification {(PMCA)
reaction. PMCA opens therefore a perspective for considerably improving the detectability of prions in soil samples from the
field. :

Citation: Seide! 8, Thomzig A, Buschmann A, Groschup MH, Peters R, et al (2007) Scrapie Agenit (Strain 263K) Can Transmit Disease via the Oral Route

after Persistence Tn Soil over Years. PLoS ONE 2{5); e435. dak10.1371/joumnal pone.0000435

INTRODUCTION

Transmissible spongiform  encephalopathies (TSEs) comprise
a group of fatal neurodegenerative diseases such as bovine
spongiform encephalopathy (BSE) in cows [1], chronic wasting
disease (CWD) in deer {Odocoileies spp.) and elk (Cerous elaghus nelsons)
[2-4], scrapie in sheep and goats [5-7] and Creutzfeldt-Jakob
disease (CJD) in humans [1]. The exact molecular pathomechan-
isms underlying TSEs have not yet been fully elucidated but it is
generally accepted that 2 pathologically misfolded and/or
aggregated isoform of the normal cellular prion protein (PrP),
referred to as PrP™® and PrPC, respectively, is the key pathogenic
factor for this group of diseases [1].

Among the known TSEs, only scrapic and CWD are contagious
diseases which show horizontal transmissibility under natural
conditions [2,4,8]. CWD Is the only TSE known to affect free-
ranging animals {3], The regular occurrence of scrapie in affected
areas {7 and the spread of CWD in North America and Korea
{9,10] among mule deer, white-tailed deer and elk indicates that
a contagion in the environment is responsible for the occurrence of
these TSEs [4,11-14}, and even raises the possibility of 2 cross-
species transmission under natural conditions. Recent findings
demonstrated that saliva from deer with CWI) harbours infectivity
and can transmit this TSE upon peroral uptake {15). Other studies
pointed to transmission of scrapie among sheep by vectors like
raites, fly larvae or other ectoparasites [16-191. it has alsa been
hypothesized that sporadically occurring TSEs may be induced by
insecticides or by a disproportion of manganese and copper in sotl
leading to an enrichment of manganese in animals [20,21)].
Alternatively, an influence of the Fe/Mn ratio In forage has been
discussed in connection with TSEs [22). However, on the balance
of all evidence available so far, contaminaied soil appears as one of
the most likely sources of tafection in the natural transmission of
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scrapie and possibly also CWD. It has been known for decades
that sheep can become infected with scrapie while grazing on
pastures where infected sheep have been kept before, and serapie
occurs often in areas where it has already occurred previously
[7,8,23]. Furthermore, Brown and Gajdusek found that scrapie
agent remains infectious- after persisting in soll for 3 years as
evidenced by intrdeerebral bioassay in Syrian hamsters [24]. The
putative transmission of scrapie and CWD via soill & abso
corrohorated by recent studies showing that prion infectivity
binds to soil components with high affinity [25,26], thereby
retaining its pathogenic biological activity [25]. Thus, soil-
associated ‘TSE agents in the environment represent a potential
hazard. This holds true not least since prion infectivity exhibits an
unusvally pronounced resistance against both physical and
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chemical methods of inactivation, as described in detail elsewhere
[27-371.

The contamination of soil with TSE infectivity can occur.from
several sources. Since recent studies could demonsirate that
scrapje infectivity is present in various tissues and body fluids of
infected animals [38,39], it has been assumed that the persistent
prion protein enters the environment by contaminated excre-
ments, birth-related tissues such as placentz, or even whale
carcasses. While a similar excretion pattern appears conceivable
for the CWD agent [40] which has also been found in saliva [15],
the present knowledge about the BSE pathology in cattle does not
argue for a significant shedding of the infectivity via faeces, urine,
or duwing birth [41,42]. However, small mminants infected with
BSE could supposedly spread the BSE agent throughout the
environment in a similar mannper as known from scrapie-affected
sheep or CWD-aflected animals [43]. Moreover, unconventional
conditions ke for example the burial of animal carcasses at larger
numbers as practiced for example during the foot and mouth
disease outbreak in the UK in 2001 [44), may have fostered
a dissernination of BSE agent in the soil or ground water. Once
deposited there, all three TSE agents, BSE, wrapie, and CWD,
must be assuraed to persist in an infectious state for long periods of
time.

So far, the oral transmission efficacy of long-term prion
contaminations in soil have not been investigated. Therefore, we
have studied the persistence of PrP> in the environment over time
and measured its oral transmissibility by bioassay in Syrian
hamsters. With outdoor lysimeter experiments we simulated the
simation on pastures using soil spiked with scrapie-infected
hamster brain homogenate over a period of 29 months and
analyzed the fate of the prion proteins by sensitive Western
blotting and, in part, also by protein misfolding cyclic amplifica-
ton (PMCA). The infectivity of such contaminated soil samples
and the respective aquecus soil exiracts was tested in the hamster
bioassay.

RESULTS

Extraction and Recovery

In the first phase of the study several buffers ~ known as standard
buffers for protein extraction from mammalian cells ~ and other
solutions were tested in order to find out the optimal extraction
method for prion protein from contaminated soi] (see Matertals
and Methods). The obtined results lead us to use 1% SDS
(sodium dodecyl sulphate) in sterllized water (figure la), which
allowed detection of PrP™ in samples of German standard soil
contzining an 2mount of PrE® that corresponded to 1.25 ug of
infections brain material {figure 1b).

Soil Incubation Experiments

The findings from our lysimeter experiments indicated a remark-
able persistence of PrP* in soil by clearly showing that - even after
an incubation for 29 months - PrP™ could be still extracted from
soil and detected by Western bloting. These results were
confirmed by using two alternative highly sensitive Western
blotting techniques. As shown in figure 2a, PeP™, in the form of its
protease-resistamt core of the pathological prion protein PrP™®
{PrP27-30), is still detectable in soil after 29 months. However,
a decrease in the extractable concentration is obvious. The
strongest decrease can be seen during the first month of incubation
in the soil {figure Za, lane 2 and 3). After three months the
extractable amount of PrP27-30 remained almost constant until
month 21, with small variations at manth 12 and month 18
{Ggure 2a, lane 6 and 7). In Fig 2a, a slightly stronger signal for
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Figure 1, Western blot analysis of short-time incubation experiments.
a} Westem blot detection of PrP° extracted from soil mixed with non-
infectious brain homogenate {5% pork brain in German standard soil).
Several different buffers and solutions were used for extraction. Lane 1:
water; lane 2:. Triton X-100; lane 3: 1% urea; lane 4: 1% SDS; lane :
Zwittergent; lane 6: RIPA buffer; lane 7: NP-40; {ane B: Na-sarcosyl. b}
Western blot detection of PrP27-30, the proteinase K-resistant core of
PeP™, extracted by using 1% $DS from soil contaminated with 263 K
scraple beain homogerate from hamsters after 1h of incubation
{dilution series). P could ba detected in soil samples. containing
1.25 j1g or higher amounts of scrapie brain tissue after extraction with
1% SDS-solution, Samples were digested with proteinase K prior to
Westem blotting,

doi:10.137 1/joumalpone.0000435.g001

PcP27-30 was found foy 21 months {lane 8) as compared to
18 months {(lane 7). Both samples were taken from the same soil
bag, however, the location from where the sampling was
performed may bave differed. Thus, the finding possibly reflects
minor inhomogenities either in the originat load of contamination
or in the degradation of PrP™ depending on the microenviron-
ment of the examined sample. On the other hand, it has to be
noted that the extraction yield and Western blotting efficiency
inevitably may also vary in certain ranges from sample to sample.
A further decrease was observed after 26 and 29 months (figure la,
lane 9 and 10), however, the PrP27-30 specific bands remain
clearly visible. Where performed, analyses of samples from
different soil bags produced consistent results. In order to verify
that the detected bands originated from PrP™ a control experi-
ment was performed: After deglycosylation with PNGase F the
PrP27-30 bands extracted from soil after 21 and 18 month showed
an electrophoretic shift towards a single band at about 20 kDha, the
molecular mass to be expected for deglycosylated PrP27-30 from
263K. hamster scrapie {figures 2 b, lanes 3 and 4, respectively).

Amplification of PrP>° extracted from soil

In order to check whether PrP®® extracted from soil can be used
for the amplification of protease resistant prion protein by the
protein misfolding cyclic amphification (PMCA) reaction [45,46),
soil extracts from month 21 were used as test seeds. As shown in
figure 2¢, a strong increase of the signal for PrB™ was obtained
with this method: while no signal for PrP5 can be detecred in
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Figure 2. Western blot analysis of long-time incubation experiments. a) Western blot detection of PrP27-30 extracted from prion-contaminated soit
after different time periods. Lane 1: PK-digested 263K scraple hamster brain homogenate containing 5x 1077 g of brain tissue {pasitive contraf); lanes
2-10: PrP27-30 extracted at time point G {lane 2), after 1 month {lane 3), after 3 manths (lane 4), after 6 months (iane 5), after 12 months {lane &), after
18 months (fane 7), after 21 months {lane 8), after 26 months (fane 3} and after 23 months (lane 10}, b) Deglycosylated PrP27-30 extracted from prion
contaminated soil. Lane 1: PK-digested 263K scrapie hamster brain homogenate containing 5x10~7 g of brain tissue {positive control); lane 2: sail-
extracted PrP27-30 after 21 months; lanes 3 and 4; deglycosylated soil-extracted PrP27-30 after 21 months Gane 3} and after 18 months (lane 4. ¢}
PMCA amplification of PP extracted from contaminated soil, Lane 1: PK-digested 263K scrapie hamster brain homogenate containing 5 %1077 g of
brain tissue {positive control); lanes 2-6; sample signals after 0, 40, 80, 120 and 160 cycles of PMCA, raspectively.

doi:10,1371journal.pone 0000435.9002

samples without PMCA treatment (lane 2), clear signals hecame
visible after 40 cycles of PMCA (lane 3) and even more intense
after 80, 120 and 160 cycles of PMCA (lanes 4, 5 and 6,
respectively).

Presence of PrP* in surrounding soil samples

For analyzing the fate of the prion protein in mare detail, soil
samples in the vicinity of the gauze bag, as well as the gauze bag
itsell were analyzed by Western blotting. As shown in figure 3a, no
PrP® specific signal could be detected in the surrounding soil

samples. This is indicative of PrP*® heing immobilized after

binding to soil compartments. In some approaches, a very faint
PrP* specific signal was visible when analyzing aliquots of $DS
solution in which the gavze bag had been washed, however, it
could be shown that this positive pron signal was a result of
adherent soil particles (figure 3, lane 3, arrow).

Bioassay Experiments

For a detailed risk assessment of scrapie-contaminated soil it was of
major importance to analyze whether the detectable PrP> in the
soil extracts still exhibited oral infectivity after incubaton times up
to 29 months. Therefore, 2 bioassay with Syrian hamsters was
performed by feeding the animals with contaminated soil or
afueous soil extracts that had been collected afier soit incubation
for 26 and 29 months, respectively. Hamsters fed with contam-
inated soil exhibited fiest scrapie-associated symptoms at
131£6 days [mean®SD)] afier the first application. The hamsters
reached the terminal stage of scrapie at 162+ 12 days afier the first
feeding (tables [ & 2). This indicates substantial amounts of
persistent infectivity in soil that had been incubated for 26 and
29 months. After reaching the terminal stage of scrapie the

-@ PLOS ONE | www. plosone.org

animals were sacrificed and analyzed for the presence of PeP i
their brains. As shown in figure 4a (lanes 2 and 3 depicting two
hamsters exemplarily), the brains of all animals in this group
contained high amounts of PrP>, In addition, comparisan of the
electrophoretic and glycosylation profiles of the brain samples
from these hamsters (figure 4b, lanes 4 and 5) with those of
hamsters challenged with different TSE isolates {figure 4b, ME7-
H, lane 1; BSE-H, lane 2, 263K, lane 3) confirmed, that strain
specific biochemical properties of the pathological prion protein

a M1 1 2 3

Figure 3. Western blot detection aof PrP27-30 extracted from prion-
contaminated sail after 21 months {(M21) and respective surrounding
samples. M21: contaminated soil sample inside the gauze bag; lane 1:
soil sample collected outside of the steel cage; lane 2: soil sample
collected directly over the gauze bag; lane 3: analysis of the empty
gauze bag; lane 4: soil sample collected underneath the steel cage; lane
5: sail sample callected directly next to the gauze bag: lane & 1001S
collected next to the gauze bag; lane 7: soil sample collected
underneath the gauze bag; lane 8: non-contaminated soil. Arcow head .
at lane 3 indicates a faint Pre27-30 signal, resutting from residual soil
particles that remained attached 1o the gauze bag.
doi:10.1371/journal.pone.0000435.9003

May 2007 | lssue 5 | 435

307



PrPSe and Prion Infectivity

Tabla 1. Feedin sched le for bioassay in Syrian hamsters were maintained in the animals fed with soil that had been
-..f...e. o ..g Secu ..........!..4..y. eseecesresetns incubated with 263K scrapie brain homogenate.
: ~ Remarkably, not only the hamsters fed with contaminated soil
: amount of soil or aqueous Collection time B % b £ th P ith 0
: Date extract administered orally* of soit sarnple ut also four hamsters of the group fed with aqueous soil extracts

developed terminal scrapie at 256*41 days after the first
application (with incubation times of individual animals ranging
from 201 to 321 days). Since this bioassay is ongoing, further

'ﬁﬁiﬁoﬁ

s dpidn

07/02/06

i _ Fﬁ";‘g:iog animals of this group might still develop scrapie in the future.
: 21/02/06 100 mg or 100 ;1[ '

: B ety “"’"gﬁ?,t’q B DISCUSSION

1oTimetiy PR e b DAY e T

The results of this research project show for the first time that the
scrapie strain 263K remains persistent in soil over a period of at
least 2% months and remains highly infectious after oral applica-
tion to Syrian hamsters. It has to be pointed out that the key results
of our time-course study on the fate of PrP% in soil have been
validated, in part by examining blinded samples, at independent
Iaboratories.

100 mg or 160 juf
. e o

AL Lh ]
ig.‘m'*,:'q =k

Erpsrestur et bannan

20/04/06 T 00 . mg of ‘IOOp'I . ; month 29 ) On‘ly a t:cw st_udics have addressed the question of a persistence
of prions in soil so far [24-26,47], and the results from these

? “mg relates to soil sample; i relates to aqueous extract studies are in principle in accordance with our observations. A
* doi10.1371/Joumnal pone.0000435.1001 pioneering study was published by Brown and Gajdusek in 1991

[24] showing that an aqueous extract from scrapie-contaminated
soil remains infectious even after an incubation period of three
years as confirmed by hamster bioassay. However, the infectivity
I‘Tah‘e 2, Infection fate In hamter sker ot challenge. studies were conducted by intracerebral injection and not by oral

: application. Furthermore, the PrP* concentration was not
: Terminal stage of scraple analyzed in this study, so that no data are available about the

: :ﬁe‘":';om::" proteins absorption behavior to soil particles and about the
No. of animals i :;m o peﬁ:d with corresponding degradation kinetics. Most recently, PeP™ has been
: infected with the respactive standard shown to bind to soil mineraks [25] but only short-time incubation
: Group scrapie deviation in days experiments of maximal one week were conducted and, again,

bioassays were performed by the intracerebral route.

In this study we show by Western blotting a strong decrease in
the amount of extractable PrP* over an incubation period of
29 months in soil. It is not yet clear whether this decrease resulted
from a molecular degradation of PrP or a tighter binding to soil
particles. Stronger binding of molecules to soil particles with
increasing incubation tie s a well-known phenomenon in soil
. 'In the marked groups one animal each died at the beginning of the bioassay chemistry — the so called “aging” — and influences bigavailability

: because of digestive disarders unrelated to scrapie disease and re-mobih‘zaﬁOn mgmﬁcal:ntly [48,4_9]- ] ] ]
! doin0.1371/journal pone.0000435.L002 Upon feeding hamsters with scrapie contaminated soil which

had been incubated for over two years in outdoor lysimeters all
animals developed terminal scrapie after relatively short in-

Ccmml soll
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Contamlnated soil

creasaaie

kDa
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Figure 4. Western blot analysis of hamsters orally challenged with contaminated soil and western blot typing of PrP27-30. a) Western biot
showing PrP* in the brains of hamster orally chalienged with contaminated soil samples and in the soil samples used for the bioassay. Lane 1
negative control hamster; lane 2: hamster H19 fed 12 times with aqueous extracts of soil samples from month 26 and 29; lane 3: hamster H4B fed 12
times with soil samples from month 26 and 29; lane 4: scrapie-contaminated soil {18 months}; lane 5: scrapie-contaminated soil (21 monthg); lane &
negative soil sample. b} Western blot typing of electrophoretic mobilities and glycosylation characteristics of PrP27-30 fram different hamster-
adapted TSE reference isolates, and from hamsters parorally challenged with 263K scrapie-contaminated soil. Lane 1: ME7-H scrapie agent; lane
hamster-adapted BSE-isolate (BSE-H); lane 3: 263K scrapie agent, fane 4: Ht0 (hamster 10, fed 12 times with soil samples from months 26 and 29); lane

5: H7 (hamster 7 fed 12 times with soil samples from month 26 and 29). E
doi:10.1371/journal.pone.0000435.9004 '
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cubation times {I62 dpi). In other studies it has been well

established that pure 10% (w/v) brain homogenates from 263K
scrapie hamsters cause terminal scrapie in perorally challenged
hamsters after mean incubation times of about 155-165 days with
an attack rate of 100% [50-~53]. This indicates that scrapie-
contaminated soil may represent a potentil TSE hazard for
ruminants in the environment. While a considerable excretion of
infectivity has to be assumed for scrapre or BSE infected sheep and
CWD infected deer [40,43,54], it is generally acknowledged that
the potential environmental contamination risk represented by

BSE infected cattle is marginal, if at all present [41,42]. On the

other hand, the bural of bovine carcasses [44] might have
accidentally led to a spill of BSE prions into the environment.
Furthermore, the fact that even feeding of aqueous extracts from
scrapie-contaminated soil induced a terminal scrapie infection in
four hamsters so far suggests that surface water or groundwater
from pastures of scrapic-affected flocks may provide a potential
source of scrapie infectivity.

However, the relevance of the results obtained in this study for
the field situation should be interpreted with some caution, since
only ane soil type was used and only a limited number of animals
were challenged in the bioassay. Therefore, other soil types and
a larger number of animals have to be tested in future studies to
allow for a robust risk assessment. Furthermore the exact binding
properties and degradation kinetics of PrP> should be subject to
further research. In addition, all published studies addressing the
persistence of prion infectivity in soil were performed with scrapie
prions while TSE agents causmg BSE and especnally CWD have
not been analyzed so far.

An intensified -monitoring of PrP* {and possibly also prion
infectivity) in the soil appears mandatory for a more precise
assessment of the risks emanaring for humans and animals from
prions in the environment. As shown in this repor, PepS
extracted from soil can be used as a catalytically active seed in
the protein mlsfoldmg cyclic amplification (PMCA) reaction. This
opens a prorrusmg pempecuve for considerably improving the
detectability of prions in the environment.

MATERIALS AND METHODS

Biological Safety

Assays with scrapie-infected harnster brain were performed under
laboratory conditions according to bic safety level 3** a.nd in
protected outdoor lysimeters, respectively.

Extraction of Brain Material
To identify a suitable buffer for extracting prion infectivity and
PrP™ from soil, Gerrnan standard sofl (Lufa 2.2 and Borstel) was
mixed with scrapie-infected hamster brain (strain 263K} provided
by the TSE-Resource-Centre, Berkshire, Great Britain. To test the
efficiency of this method the following solutions and buifers -
especially non-ionic and ionic detergents - have been tesied:

a) sterile water, b) 1% urea in sterile water ¢} 1% SDS in sterile
water, d) 1% Zwittergent 3-08 in sterile water, &) 1% Triton X-100

sterile water, f) 10% Na-sarcosylate in sterile water, g) RIPA-buffer -

(0.25% Na-deoxycholate, 0.9% NaCl, 1% NOP-40, .8% Tris-HCl
in sterile water {Carl Roth GmbH, Karlsruhe, Germany), h) [0%
NOP-40 in sterile water, (Sigma-Aldrich, Steinheim, Germany).

Initiafly pon-infectious pork brain was mixed with Genman
standard soil and the efficiency of PP extraction using the above
mentioned buffers was tested. In a sccond step, the optimal
extraction procedure was verified by applying the procedure to soil
samples mixed with 263K serapie agent and monitoring the PrP>
retrieval.

@ PLoS ONE [ www.plosone.org
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Incubation Experiments and Sampling Scheme

The outdoor experiments and all other experiments were
performed using brains of terminally-discased hamsters challenged
with scrapie strain 263K,

For each approach, | g infectious hamster brain material was
homogenized in 10 mi PBS (phosphate buffered saline) and added
to 20 g of standard German sandy loom soil {Borstel). The soil/
brain mixture was filled into gauze bags and buried in lysimeters
filled with the same soil at a depth between 15 and 20 cm. The
gruze had a mesh size of 250 jim, which enables the contact with
microorganisms and meso fauna with the soil/brain mixture but
avoids the contact with macro fauna derived/related organisms,
To protect the gauze bags from mice, the bags were put into steel
cages. At defined time points (after 0, 1, 3, 6, 12, 18, 21, 26,
29 months) the steel cages were dug out and the gauze bags as well
as the surrounding soil were taken for sampling and analyzing.
The analyses on the presence of residual PrP27-30 in soil samples
were performed with a different number of soil bags, depending on
the incubation times to be tested. For “short™ incubation times of
<12 months, for which detectability of vesidual PcP appeared
most likely when the experiments were designed, samples from
three different soil bags were examined, For “intermediate®
incubation times of 12-18 months samples from twe different bags
were tested, and for “long” incubation times of >>18 manths one
soil bag was yet available for sampling. All bags were buned in
close vicinity.

Sample Preparation and Western Blot AnalySIS of

Soil and Hamster Brain Samples

Remark: Western blot experiments were performed in
independent runs at different laboratories, with e¢ach laboratory
using its established techniques and procedures. The protocals are
listed below. The different analytical protocols produced consistent
cesults.

Waestern Pratocol | _

For the protein extraction from the contaminated soil as well as
from surrounding soil samples, 20 ml of a 1%-3D3-solution (SD5;
Sigma-Aldrich, Steinheim, Germany) were added to 20g of
testing material in a 50 m! tube. The suspension was vigorously
shaken on a horizontal shaker for approx. 1h, followed by
a centrifugation step 2t 5,000 rpm for 20 min. 200 jd of the clear
supernatant was incubated with proteinase K (30 ug/ml; 37°C;
1 h, Carl Roth GmbH, Karlsruhe, Germany) to eliminate non-
resistant proteins. After digestion, the supernatants were boiled for
5 min in Laemmli’s sampling buffer (50 mM Tiris {pH 6.8}, 2%
SDS, 10% glycerol, 50 mM B-mercaptoethanol and 0.001%
bromphenol blue} in 2 1.5 ml tube and analyzed by Western
blotting. The prepared samples were stored at —80°C.

For screening, Western blot samples were boiled for 5 min and
separated by polyacrylamide gel electrophoresis {SDS-PAGE) by
using 8-16% Tris-Glycine-SDS precast gels (i-Gels, Gradipare,
LTF-Labortechnik, Wasserburg, Germany) or 4-20% precast gels
(Precise Protein Gels, Perbio Science GmbH, Heidelberg,
Germany) according to standard procedures as described pre-
viously [§5-57]. Afier SDS-PAGE, the proteins were transferred
to a palyvinylidene difluoride membrane (FVDF, Immobilon
Millipore, Billerica, USA) using a semi-dry blotting syster.
Membranes were blocked in Superblock {Perbio Science GrobH,
Heidelberg, Germany) with 0.05% Tween 20 over night at 4°C.
Blots were incubated for 1 h in primary antibody solution
{monoclonal anti-PrP 3F4, Chemicon International, Inc., Galifor-
nia, dilution: 1:3,000 in PBS and 1.5% BSA or monoclonal anti-
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