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(57) ABSTRACT

The invention relates to diagnostic methods and kits for
detecting spongiform  encephalopathies
(TSEs) such as BSE, scrapie, chronic wasting disease and

transmissible

related diseases in animals and humans. The invention
provides a method for determining whether an aberrant
prion protein is present or absent in a mammalian sample
comprising the steps of preparing in an extraction buffer that
comprises a surfactant and a detergent a homogenate from
said sample, incubating said homogenate in diluted extrac-
tion buffer with a protease, incubating with a chaotropic
agent and at least one washing buffer and detecting said
aberrant prion protein.
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METHODS AND KITS FOR DETECTION OF
PRION DISEASES

[0001] The invention relates to diagnostic methods and
kits for detecting transmissible spongiform encephalopa-
thies (TSEs) such as BSE, scrapie, chronic wasting disease
and related diseases in animals and humans.

[0002] Bovine spongiform encephalopathy (BSE or mad
cow disease) of cattle and scrapie of sheep are fatal, non-
inflammatory neurodegenerative diseases caused by prions
and are characterized by a long incubation period. In humans
Creutzfeldt-Jakob disease (CJD), Gerstmann-Straussler-
Scheinker syndrome (GSS), fatal familial insomnia and kuru
belong to this category of TSEs.

[0003] Although scrapie, the prototype of the family of
TSEs in sheep and goats has been known for over 200 years
(Pattison, 1988) and has been diagnosed world-wide (with
the exception of New Zealand and Australia), it is only since
1986 that BSE has been described in cattle in the UK. By
January 2003, there had been more than 190.000 confirmed
cases of BSE in Great Britain and there may exist a great
number of cases of not yet overt (“silent”) BSE. BSE
probably emerged because scrapie-contaminated sheep offal
had been included in cattle feeding-stuff via meat and bone
meal and newly infected cattle material was then recycled
(Wilesmith et al., 1991). This mechanism is quite plausible
since ovine scrapie could be transmitted experimentally to
several animal species, including cattle (Hourrigan, 1990;
Gibbs, 1990). Alternatively, recycling of offal from a rare
case of spontaneous BSE for cattle feedstuff could also have
led to the BSE epidemic. Moreover, the number of cattle in
the UK with BSE reported annually is declining after the ban
on feeding meat and bone meal in 1988.

[0004] Brain homogenates from cows with BSE produce
after inoculation of mice a characteristic pattern of brain
lesions in mice. Also characteristic incubation periods in
inbred lines of mice are seen. This is identical to the pattern
elicited by brain tissue from individuals who have died from
new-variant Creutzfeldt-Jakob disease (nvCID; Bruce,
1997). The conclusion is that the BSE agent is identical to
the nvCJD agent. Up to now, this variant has caused the
death of 129 young Britons and 7 Frenchmen (Will et al,
1996; info: CJD Statistics per 6 May 2003, Internet).

[0005] There is also concern that the BSE strain that seems
to be transmissible to humans may have infected sheep,
where it could produce a disease hardly distinguishable from
scrapie. When its ominous strain-specific properties are
maintained across the species barrier, sheep BSE may be a
threat to human health, although scrapie by itself seems not
to transmit to humans. Indeed, BSE agent has been trans-
mitted experimentally to sheep by the oral route (Foster et
al., 1993) and thus could have the potential to infect sheep
under field conditions. With the exception of a bioassay in
mice, no diagnostic method is available to discriminate
between BSE and scrapie in sheep at present.

[0006] Thus far, the only known component of the infec-
tious prion is an abnormal, disease-causing isoform of the
“normal” prion protein (PrP) called PrPS° or aberrant prion
protein (the terms will be used interchangeably herein). PrP,
or normal prion protein, is ubiquitous in mammalian cells in
a benign, cellular conformation (PrP¢) and is encoded
within a single exon as a protein of about 250 amino acid
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residues. The PrP gene has been cloned and sequenced from
a variety of species and there is a high degree of structural
and organisational homology between mammalian PrP
sequences (Schatzl et al., 1995). PrPs in many mammals
have a 22-24 residues long N-terminal signal sequence as
well as a 22-24 residues long C-terminal signal sequence for
attachment of a GPI-anchor. This glycosyl-phosphatidyli-
nositol linkage is a fairly common means of anchoring
proteins to membranes of eukaryotic cells. Further structural
characteristics of the mature protein (of 206-210 amino acid
residues) are one disulfide bond and two sites for Asn-linked
glycosylation.

[0007] PrPS° originates from the normal cellular isoform
(PrP%) by a post-translational process since the amino acid
sequence of PrP%° is identical to that predicted from cDNA
or genomic nucleic acid sequences. Glycosylation patterns
are also identical between PrP° and PrPS°. Moreover,
Caughey & Raymond (1991) demonstrated that PrP5° is
made from a cell surface precursor that is identical to the
normal PrP. PrP®¢ differs from the normal, membrane bound
cellular prion protein by its relative protease resistance.
Treatment with proteinase K (PK) for instance, results in
complete proteolysis of PrP© whereas in PrPS° the N-termi-
nal part is removed before the amino acid at position 90
(human numeration). The protease-resistant core left is
designated PrP27-30 after its electrophoretic behaviour in
SDS-PAGE as a protein molecule with M,=27-30 kDa, and
this molecular species retains full infectivity.

[0008] Further distinguishing features of PrPS° are its
thermal stability, a strong tendency to aggregate and insolu-
bility in non-denaturing detergents, apparently connected
with a different molecular structure. All attempts to identify
a post-translational chemical modification that features in
the conversion of PrP© into PrPS° have been unsuccessful.

[0009] The lack of a molecular explanation for the
observed differences between PrP®¢ and PrPC led to the
proposal that they must differ in conformation. Indeed,
Fourier transform infrared spectroscopy detected a content
of 43% of B-sheet and 30% of a-helix structure for purified
hamster PrP®° and an even higher -sheet content of 54% for
PrP27-30. On the other hand a low content of p-sheet
structure and a high a-helix content of 42% was found in
PrPS, suggesting differences in secondary structure between
the aberrant and normal forms of PrP (Pan et al., 1993).

[0010] Due to its better solubility and the availability of
recombinant forms of PrP€, the three-dimensional structure
of mouse PrP(121-231), involving three o-helices and a
short antiparallel p-sheet, could be established by NMR
(Riek et al. 1996). In the mature murine PrP<(23-231), this
segment seems to have the same fold (Riek et al., 1997).
Also the spatial structure of recombinant hamster PrP(29-
231) has been examined (Donne et al., 1997).

[0011] A species barrier for prion infection has been
convincingly documented and found to vary widely depend-
ing on the pair of species involved and the direction of
transmission. A structural basis for this species barrier is
theoretically related to part or all of the amino acid replace-
ments between the PrP of a given pair of species (Billeter et
al., 1997).

[0012] Within species, genetic polymorphism in the PrP
gene has been found for example with mice, humans and
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sheep. In sheep amino acid substitutions in PrP at a few
different positions were found to correlate with different
predispositions for the development of scrapie (Laplanche et
al., 1993; Hunter et al., 1994; Belt et al., 1995; Bossers et al.,
1996).

[0013] Studies of scrapie in goats and mice demonstrated
reproducible variations in disease phenotype (length of
incubation times and pattern of vacuolation) with the pas-
sage of prions in genetically inbred hosts (Bruce & Fraser,
1991). The distinct varieties or isolates of prions were called
“strains”. Safar et al. (1998) made plausible that the bio-
logical properties of prion strains are enciphered in the
conformation of PrPS® and that strains represent different
conformations of PrP° molecules. Infection of Syrian ham-
sters with eight different hamster-adapted scrapie isolates
produced PrP®® molecular species, which isolated from
brains in the terminal stages of disease, differed with respect
to protease resistance and unfolding behavior under dena-
turing conditions. Differences in glycosylation have also
been proposed as “strain-specific” properties (Collinge et al.,
1996).

[0014] Animals and humans lack a TSE disease-specific
immune response and TSE diagnosis is based mainly on
histopathological examination, which relies on the observa-
tion of neuronal degeneration, grey matter vacuolation (the
spongiform change) and astrocytosis. A distinguishing fea-
ture of TSE is the accumulation of aberrant protein (PrP5°)
in the brain under continuing biosynthesis of the normal
cellular PrP©. Species differences exist however, since the
relative accumulation of PrP®® in brains of hamster and
mouse is approximately 10x as high as in the ruminant.
Unlike the normal PrP<, PrPS° can aggregate into amyloid-
like fibrils and plaques and is a major component of brain
fractions enriched for scrapie activity. Therefore, a more
specific diagnosis of TSE is detection of PrPS° either in situ
e.g. by immunohistochemistry or in tissue homogenates e.g.
by Western blot.

[0015] Several poly- or monoclonal antibodies to PrP have
been described. The antisera were raised in mice, hamsters,
rabbits and PrP null mice and as immunogens, peptides (as
linear epitopes), purified and formic acid treated PrPS° from
mice, hamster or sheep and recombinant PrP are being used.
However, except for one case (Korth et al., 1997), no
antibodies have been developed which can discriminate
between native forms of PrP“ and PrPS°, and such antibodies
cannot likely discern the difference between prion strains.

[0016] By Western blotting or immunohistochemistry
PrP could be detected in sheep in brain, spleen, tonsil or
lymph node material and even in a preclinical stage of
scrapie (Schreuder et al., 1998). However, in BSE infected
cattle PrPS° could not be detected outside the central nervous
system, not even when clinical symptoms were present.

[0017] The intriguing mechanism of prion replication is
not fully understood. According to the prevailing theory, the
infectious PrPS° acts as a template in the replication of
nascent PrP®° molecules. In other words PrPS° imposes its
own conformation upon the cellular form PrP€ or an inter-
mediate form. A thus far unknown protein X may function
as a molecular chaperone in this formation of PrPS°
(Prusiner et al., 1998).

[0018] Because of the connection between BSE and the
nvCID, and the possible transfer of BSE to other species
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including sheep, there is a need to monitor for example
slaughter cattle and sheep for the presence of aberrant prion
protein before the meat and meat products enter the human
and animal food chain or into pharmaceuticals prepared for
human and animal use. Mass screening of sheep and cattle
should also be of help in view of eradication programmes of
scrapie and BSE. Moreover, human blood and blood prod-
ucts may form a health threat on account of possible
contamination with blood of CJD patients and the recent
occurrence of the nvCJD. For these monitoring purposes a
detection method for aberrant prion protein has to be devel-
oped which should be fast, sensitive, reliable and simple.

[0019] Multiple TSE detection methods have been dis-
closed and a review is provided in our co-pending patent
application WO 00/48003 (as incorporated herein by refer-
ence).

[0020] Thus far, four commercial assays (for example the
Swiss company Prionics Inc. and the Irish Company Enfer
Scientific Ltd.) have been announced. However, these tests,
although claiming high sensitivity in detecting the aberrant
protein, and thus claiming to have a low number of false-
negative results, suffer from the low specificity associated
with the claimed high sensitivity. When using the above tests
one therefore runs an increased risk of falsely identifying a
negative sample as false-positive, thereby falsely identifying
an animal as positive. For example, Switzerland slaughtered
herds in which one or more cases of BSE had been con-
firmed. The “Swiss reference laboratory for animal TSE”
examined the brains of these 1761 apparently healthy cattle
by an immunohistochemical method for signs of BSE and
six positive cases were detected. Also Prionics Inc. tested
these 1761 cattle brains by their “BSE Western Test”. Four
positive outcomes were identical to the ones found by the
reference laboratory, the other two were indicated as nega-
tive and moreover two other cattle were found positive by
Western blotting. Thus a total of eight positive reactors were
found, four of which overlapped. These eight were re-
examined in the laboratory of Dr Kretzschmar (University of
Gottingen) and in addition to the four undisputed cases, one
of the two questionable cases identified by the reference
laboratory could be confirmed (info: New Scientist, Jul. 4,
1998 and Internet). Prionics for example scored 0.1% false-
positives, indicating that in 1 of every thousand cases a
sample causes a false-alarm due to false-positivity.

[0021] Tests scoring false-positive results (being in gen-
eral not specific enough) have other consequences than tests
scoring false-negative results (being in general not sensitive

enough).

[0022] False-negative means that an in essence positive
sample from a positive individual is scored negative, and
thus is not suspected of having a TSE while in truth said
individual is having a TSE. A false-negative diagnosis thus
results in missing positive cases.

[0023] For humans, false-negative means that no diagno-
sis of TSE is made where said human actually has a TSE.
This causes a wrong prognosis being established and wrong
treatment being given, until a second test is done.

[0024] For animals, especially in those cases where
slaughtered animals are tested, false-negative means that no
diagnosis of TSE is made where said animal was actually
infected and possibly capable of spreading the disease
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without having been noticed. Meat and other products from
such a false-negative animal may contain aberrant prion
protein. Such meat and meat products will be traded and
eaten, and can thus be a source for further infection, notably
of humans who even falsely trust that the animal has been
tested well and the meat or meat product bears no risk.

[0025] False-positive means that an in essence negative
sample from a negative individual is scored positive, and
thus is at least suspected of having a TSE while in truth said
individual is not having a TSE at all, but possibly another
condition.

[0026] For humans, false-positive means that a false diag-
nosis of TSE is made, here again resulting in false prognosis,
and in faulty treatment. If said individual is not treated well
as a consequence of the misdiagnosis, his or her possible
other disease condition (the symptoms of which for example
gave rise to the decision to test for TSE) receives no proper
treatment.

[0027] For animals, false-positive means that a false diag-
nosis of TSE is made, however, since TSEs are notifiable
diseases that in general are met with strict eradication
measures, said animal must, at least in most Western coun-
tries be killed and destroyed. Furthermore, the herd from
which said animals originated runs the same risk of being
destroyed when the diagnosis is not corrected. For the
slaughterhouse it might mean that special laborious decon-
tamination actions have to be implemented which mean
temporary interference of use of the facilities and thus
considerable loss of productivity. Additionally, the country
where said animal or herd is falsely diagnosed for having a
case of TSE among its animals will be met with export
restrictions. It goes without saying that, especially when said
country has no (present) reported cases of TSE, such a
false-positive diagnosis is highly detrimental for said coun-
tries position on foreign markets for animal products.

[0028] Understanding the above risks associated with
false-negative or false-positive diagnoses becomes even
more complicated when one understands that in general the
level of false-positives scored by a diagnostic method or test
is inversely related to the number of false-negatives scored
by the same test. It is an old diagnostic truth that, in many
instances, a very sensitive test (having low numbers of
false-negatives) cannot be very specific (and thus has a
relative high number of false-positives) and vice versa.
However, and especially for mass screening tests that do not
comprise histology or cytology, and wherein many samples
need to be tested, tests having both high sensitivity and
specificity are desired.

[0029] Our co-pending patent application WO 00/48003
discloses a method for reducing the risk of scoring a
false-positive and/or false-negative test result. WO
00/48003 discloses the use of guanidine thiocyanate (gdn-
SCN) or a functional equivalent thereof for treating at least
one sample derived from a mammal for reducing the risk of
scoring a false-positive or false-negative test result in testing
said sample for the presence or absence of aberrant prion
protein.

[0030] Although, the application of the method as
described in WO 00/48003 provides an important improve-
ment in respect of the diagnostics of TSE further improve-
ments are required. The demands from users (for example
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laboratories testing slaughter cattle) and official institutes
like the European Union are increasing, for example there is
an ongoing need for a method that reduces the risk of scoring
a false-positive and/or false-negative test even further or a
method that takes less time or a method that results in less
waste material or, a method that comprises an internal
control for each sample or a method that allows easy
validation of the performed method or combinations thereof.
Moreover, a lot of diagnostic TSE kits comprise as a positive
control a prion protein, often a recombinant protein. This
positive control is, amongst others, used to validate the
performed TSE detection method, i.e. to determine whether
the test has been properly conducted. However, a lot of
governments and/or (test) laboratories are developing a
growing resistance to such positive controls as it could
potentially contaminate their laboratories and/or introduce a
new variant of an aberrant prion protein. Hence, there is also
a need for a method that indicates whether the test has been
properly performed without introducing a(n) (external, pos-
sibly foreign) positive control. It is clear that improvements
with regard to for example methods that are faster or
methods that produce less waste preferably do not compro-
mise the selectivity and/or specificity.

[0031] The present invention provides an improved
method for detecting aberrant prion protein. Particular
improvements over the present available methods are out-
lined below.

[0032] In a first embodiment, the invention provides a
method for determining whether an aberrant prion protein is
present or absent in a mammalian sample comprising the
steps of preparing a homogenate from said sample in an
extraction buffer that comprises a surfactant and a detergent,
incubating said homogenate in diluted extraction buffer with
a protease, incubating with a chaotropic agent and at least
one washing buffer and detecting said aberrant prion protein.

[0033] In a more preferred embodiment, the method as
described above further comprises applying said homoge-
nate, at any desired phase in said method, to a carrier.

[0034] A comparison of the method according to the
invention with 3 other tests (Prionics W B, BioRad Platelia
and Enfer TSE; FIG. 7) shows that a method according to the
invention is performed almost in half the time needed for the
prior art diagnostic methods. Hence, the invention provides
a method for determining whether an aberrant prion protein
is present or absent in a sample with a strongly reduced
analysis time. Preferably the time to come to a complete
analysis is less than 6 hours, more preferably, less than 5
hours, even more preferably less than 4 hours and most
preferred the analysis is completed in approximately 3.5
hours. This is particularly advantageous for testing of
slaughter animals. Samples are taken (early) in the morning,
the results of the TSE diagnosis are then available late in the
morning or early in the afternoon and the slaughter proce-
dures can then be finished on the same day. Testing and
slaughtering on the same days increases the efficiency and
logistic in slaughterhouses.

[0035] Yet another advantage of a method according to the
invention is the fact that the buffers used for homogenisation
and protease treatment comprises the same components,
albeit at a different concentration. The extraction buffer
comprises a surfactant and a detergent and the buffer that is
used to dilute the prepared sample is a diluted variant of this
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extraction buffer. This buffer system ensures acceptable
protein extraction, protease treatment as well as binding of
the protein to a carrier. Moreover, due to the fact that the
buffers used for homogenisation and protease treatment
comprises the same components, albeit at a different con-
centration, lengthy buffer exchange procedures and lengthy
washing procedures are not required. Hence, a method
according to the invention is performed in less time in
comparison to other TSE detection methods.

[0036] The present inventors have performed multiple
experiments in respect of the used extraction buffer (that
comprises a surfactant and a detergent) and the effect of this
buffer on subsequent protease treatment and binding to a
carrier. Preferably, said extraction buffer that comprises a
surfactant and a detergent comprises NaDOC as surfactant
and Triton (X-100) as detergent. The inventors have per-
formed multiple experiments with different dilutions and
different buffers and a preferred embodiment is deduced
from the following results. After a homogenate was pre-
pared, a Y30 dilution of the obtained homogenate in a Yio
dilution of the extraction buffer resulted in the lowest
obtained signal (i.e. the protease has performed the best; 47
kRLU=Kkilo relative light units). The use of an undiluted
extraction buffer, Y100 dilution and a Yiooo dilution of the
extraction buffer resulted in a signal of 51 kRLU, 88 kRLU
and 263 KRLU respectively (the higher the amount of
kRLUs the larger the amount of non-digested protein).
Instead of diluted extraction buffer also PBS and PBST were
tested in their suitability for protease treatment. The use of
these buffers resulted in a signal of 251 kRLU for PBS and
102 kRLU for PBST.

[0037] Besides the fact that a Y40 dilution of the homoge-
nate in Yo diluted extraction buffer provides an acceptable
amount of protease activity, this %o diluted buffer also
provides an acceptable binding of the proteins to a carrier
and hence, in a preferred embodiment the present invention
makes use of a Yo diluted extraction buffer for protease
treatment and binding to a carrier.

[0038] Non-limiting examples of suitable surfactants are
natrium deoxycholate (NaDOC), Amphomycine, dibutoline
sulphate or calcium ducosate and non-limiting examples of
suitable detergents are Triton (for example Triton X-100),
Nonoxynol, Ammonyx or Poloxalene. In a preferred
embodiment the used surfactant is NaDOC and/or the used
detergent is Triton (X-100) and even more preferably
NaDOC and Triton (X-100) are both used in concentrations
of 0.5%.

[0039] In another preferred embodiment, the used carrier
is a filter and in an even more preferred embodiment, said
filter is a PVDF filter. It is clear to a person skilled in the art
that said PVDF filter must be activated, for example by
soaking in or incubation with methanol, before a (treated,
i.e. protease and/or chaotropic agent) sample is applied to
said PVDF filter. Preferably, the (PVDF) filter is part of an
ELISA-plate to facilitate easy handling (for example by
using a vacuum manifold). More preferably, different parts
of such a PVDF-filter (ELISA) plate are colour-coded to
further increase the ease of handling. In a preferred embodi-
ment, homogenates are prepared, transferred to a deep-well
collection plate, diluted, transferred to an incubation plate
and finally transferred to a PVDF-filter plate.

[0040] The ratio of sample to extraction buffer typically
ranges from 1:10 (10% w/v) up to 1:5 (20% w/v). Provided
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that the concentration is between 10% and 20% (w/v) the
method according to the invention accepts minute amounts
of homogenate. In cases where only very small pieces/slices
of a sample are available (down to 50 mg) a simple adjust-
ment of the amount of extraction buffer is sufficient.

[0041] In principle, any method of homogenization (eg.
MediFastH, FastH, UltraTurrax, Ribolyzer, Stomacher, Cot-
ton cloth press, etc.) is allowed in a method according to the
invention. Preferably, the homogenization method produces
at maximum 0.40 pum particles with an acceptable amount of
non-pipettable debris. For practical reasons MediFast, FastH
and UltraTurrax based homogenization procedures are pre-
ferred.

[0042] In a preferred embodiment, each homogenate is
transferred, after homogenization, to (a unique position in)
a deep-well collection plate. Collection of the produced
homogenates in a collection plates facilitates easy and fast
processing of the subsequent method steps. In an even more
preferred embodiment, the deep-well collection plate has
been colour-coded for further convenience (for example a
green square printed around row A, as can be seen in FIG.
2).

[0043] An example of an aberrant prion protein that is
detected with the present invention is PrPS® and hence the
present invention provides a method for determining
whether PrP5° is present or absent in a mammalian sample
or in other words the present invention provides a BSE-test
and/or a scrapie test and/or a CWD test.

[0044] In a preferred embodiment, the invention provides
a method for determining whether an aberrant prion protein
is present or absent in a mammalian sample comprising the
steps of preparing a homogenate from said sample with an
extraction buffer that comprises a surfactant and a detergent,
incubating said homogenate in diluted extraction buffer with
a protease, incubating with a chaotropic agent and at least
one washing buffer and detecting said aberrant prion protein,
wherein said aberrant prion protein is detected in an immu-
noassay. The prior art discloses multiple examples of suit-
able immunoassays, for example Western Blot analysis,
dot-blot methods, ELISA and many others. The method
according to the invention preferably uses a modified dot-
blot method as described herein. In short, a PVDF filter,
optionally supported by another filter (for example a What-
man filter) is used in an ELISA plate from which the bottoms
have been (partially) removed. This modified dot-blot
method enables high-trough put analysis by for example
using a vacuum manifold in multiple steps.

[0045] In a preferred embodiment, detection of said aber-
rant prion protein comprises the steps of incubating said
carrier with blocking buffer, a compound capable of recog-
nizing said aberrant prion protein and visualising said com-
pound. More detailed steps of the detection method/steps are
provided herein within the experimental part. Preferably,
said blocking buffer comprises polyvinylalcohol (PVA) or
polyvinylpyrrolidone (PVP) or PEG or different kinds of
gelatines and even more preferably said blocking buffer
further comprises bovine serum albumin (BSA) or defatted
milkpowder (for example SkimMilk (SM) from Gibco or
Elk from Campina or ProfitarProtifar from Nutricia) or
ovalbumin or casein. More preferably, said blocking buffer
comprises PVA (for example PVA 30-70 kDa) and BSA (for
example fractionV) in trisbuffer/tween (TBST) and even
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more preferably, said blocking buffer comprises 1% PVA
and 0.5% BSA in TBST. However, other suitable combina-
tion are 0.5% SM and 2% PVA or 1% SM and 0.5% PVA or
1% SM and 2% PVA or 2% SM and 1% PVA. With the
herein outlined procedure a person skilled in the art is very
well capable of selecting other combinations of components
that result in useful blocking buffers.

[0046] Surprisingly, the use of the above-described block-
ing buffers (for example 1% PVA and 0.5% BSA in TBST)
reduces the risk of scoring a false-positive and/or false-
negative test result. Hence, the invention provides a method
for determining whether an aberrant prion protein is present
which reduces the risk of identifying a false-positive or a
false-negative.

[0047] Inyet another preferred embodiment, the invention
provides a method for determining whether an aberrant
prion protein is present or absent in a mammalian sample
comprising the steps of preparing a homogenate from said
sample with an extraction buffer that comprises a surfactant
and a detergent, incubating said homogenate in diluted
extraction buffer with a protease, incubating with a chao-
tropic agent and at least one washing buffer and detecting
said aberrant prion protein, wherein said chaotropic agent is
guanidine thiocyanate. Even more preferably, the guanidine
thiocyanate is applied in a concentration of approximately
4M. However, other chaotropic agent and/or other concen-
trations of guanidine thiocyanate are also within the scope of
the invention.

[0048] Preferably the invention provides a method as
described herein, wherein a first part of said homogenate is
treated with said chaotropic agent and leaving a second part
of said homogenate untreated with chaotropic agent and
comparing the results obtained from said first and said
second part. This results in the presence of an internal
control of each sample and hence, this minimizes the risk of
false results due to bad or incomplete homogenization cq.
digestion. The obtained value for the non-treated sample (N)
reflects all contributions to the signal that originate from
incomplete homogenization and/or digestion, but also from
artefacts from the immunochemical detection procedure
(contributions to the end signal like non-specific binding of
the conjugate). A sample treated with a chaotropic agent (T)
shows a remarkable increase in signal compared to the
non-treated sample (N) whereas a negative sample shows
equal values for T and N.

[0049] The T/N value may be used to determine the status
of the homogenate:

[0050]
[0051]

[0052] Alternatively the T-N value may be used to dis-
criminate between negative samples and positive samples:

[0053]
[0054]

[0055] The T/NxT-N values may also be used to discrimi-
nate between negative and positive samples:

[0056]
[0057]

T/N=~=1 for negative samples

T/N>>1 for positive samples

T-N=0 for negative samples

T-N>>0 for positive samples

T/NxT-N=0 for negative samples
T/NxT-N>>0 for positive samples
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[0058] However, in case one would not want to use a
control for the chaotropic treatment (hence leave out the N
samples), for example when large amount of samples are
assayed, the T-values may be used to discriminate between
negative and positive samples:

[0059] T=cut-off for negative samples
[0060] T>cut-off for positive samples

[0061] Optionally, controls are added to the method to
check for proper digestion, and for obtaining T/N, T-N; or
T-values for low positive samples.

[0062] In yet another preferred embodiment, the protease
used in a method according to the invention is proteinase K.
Preferably, a homogenate is diluted before protease treat-
ment and even more preferably a homogenate is typically
diluted 11-fold prior to a 3-fold dilution in a Proteinase K
solution. Proteolytic digestion preferably takes place at
approximately 50° C. during approximately 30 minutes. A
control that checks for proper digestion is optionally added.
Even more preferably, after digestion with a protease, the
samples are transferred to a carrier (for example a PVDF
filter plate).

[0063] In a preferred embodiment, the invention provides
a method for determining whether an aberrant prion protein
is present or absent in a mammalian sample comprising the
steps of preparing in an extraction buffer that comprises a
surfactant and a detergent a homogenate from said sample,
incubating said homogenate in diluted extraction buffer with
a protease, incubating with a chaotropic agent and at least
one washing buffer and detecting said aberrant prion protein,
wherein said sample is obtained from brain stem.

[0064] Because of its simplicity and speed, a method
according to the invention particularly lends itself to mass
screening purposes of e.g. post-mortem tissues in the slaugh-
ter-line of ruminants such as cattle and sheep, but it is
equally suitable in testing samples derived from other rumi-
nants (for example elk or deer or experimental animals). In
the human field the method is used for e.g. screening
lymphoid tissues and blood-derived products. Essentially,
samples from all tissues, body fluids (e.g. blood, liquor) and
faeces from all kinds of animals (for example but not limited
to humans) may be used. Furthermore, the sample may be
fresh or may have been frozen (for example —20° C. to -70°
C.). As disclosed herein within the experimental part, long
term (frozen) storage does not affect the outcome of a
method according to the invention.

[0065] The sampling of the proper region of the brain stem
(Obex region) has become a standard procedure in BSE-tests
(for example samples automatically taken from the brain at
the time that the heads are cut off from the slaughter-
animals’ trunk) and hence no further details on this matter
are provided. Preferably, the method according to the inven-
tion is used as a post-mortem test on brain stems from cattle
older than 24 months.

[0066] The method is also used in preclinical stages during
the development of scrapie, since tonsils which can be taken
from the living animal, are proven to be an indicator tissue
for preclinical scrapie and to contain PrPS® (Schreuder et al.,
1998). Samples from tonsils are homogenised in a similar
way as described herein for samples from brain stems and
hence a method according to the invention is also used on
samples from tonsils.
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[0067] When one would like to perform the method
according to the invention on a fluid sample (for example
blood or urine or an already prepared homogenate) it is clear
that the homogenization step does not have to be performed.
Hence, the scope of the invention includes a method for
determining whether an aberrant prion protein is present or
absent in a mammalian fluid sample comprising the steps of
bringing said sample in extraction buffer (for example by
dialysis) or diluting said sample in extraction buffer, incu-
bating said fluid sample in diluted extraction buffer with a
protease, incubating with a chaotropic agent and at least one
washing buffer and detecting said aberrant prion protein. It
is clear that in the cases of an (already) fluid sample, the time
for completing the method according to the invention will be
further reduced when compared to the time mentioned in
FIG. 7.

[0068] With regard to the detection steps of the presently
claimed method, a compound capable of recognizing said
aberrant prion protein preferably is an antibody directed
against a protease (proteinase K) resistant part of the aber-
rant prion protein. An example of a suitable antibody (1 ES)
is provided herein within the experimental part. Preferably,
the antibody is coupled to a means that facilitate detection,
for example horseradish peroxidase. Preferably, the for
example, anti-PrP monoclonal 1 ES conjugated to horserad-
ish peroxidase in TBST+ is allowed to incubate for (30
minutes) at ambient temperature, followed by (3) washing
steps (3 minutes incubation each) with TBST+. The plates,
filtered to dryness, are inserted into a chemiluminometer
(with injection pumps). A chemiluminescence substrate is
added (optionally by a machine) and after a short time the
generated photons are counted during a fixed time by the
luminometer. Raw data are send to a computer for data
reduction. It is clear that a functional equivalent and/or a
functional fragment of the mentioned antibody is also
included herein. Such a functional equivalent and/or func-
tional fragment preferably has the same specificity however,
does not necessarily have to perform in the same amount. A
functional fragment is for example obtained by deleting
certain parts of the antibody. A functional equivalent is for
example obtained by inducing an antibody response to a
similar antigen and then testing whether these new antibod-
ies compete with the 1 ES monoclonal.

[0069] Although it is clear that the order of the method
steps as described above may be adapted according to the
user’s requirements, in a preferred embodiment the order of
steps is:

[0070] preparing a homogenate from said sample with an
extraction buffer that comprises a surfactant and a detergent,

[0071]

[0072] applying the protease treated homogenate to a
carrier

[0073] incubating part of the protease treated homogenate
with a chaotropic agent and optionally leaving a second part
of the protease treated homogenate untreated

incubating said homogenate with a protease

[0074] subjecting the treated homogenate to at least one
washing step
[0075] incubating said carrier with a blocking buffer

[0076] incubating said carrier with a compound capable of
recognizing said aberrant prion protein

[0077] visualising said compound.
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[0078] Preferably, said surfactant and detergent are any-
one of the suitable components as mentioned herein and
even more preferably said surfactant is NaDOC and said
detergent is Triton (preferably Triton X-100). More prefer-
ably, said blocking buffer comprises PVA (for example PVA
30-70 kDa) and BSA (for example fractionV) in trisbuffer/
tween (TBST) and even more preferably, said blocking
buffer comprises 1% PVA and 0.5% BSA in TBST. How-
ever, other suitable combination are 0.5% SM and 2% PVA
or 1% SM and 0.5% PVA or 1% SM and 2% PVA or 2% SM
and 1% PVA. The specific order of steps, in addition to an
extraction buffer that comprises NaDOC and Triton and a
blocking buffer that comprises PVA and BSA, further adds
to the desired characteristics of a TSE diagnostic assay, for
example high sensitivity and specificity. And hence, the
method according to the invention also provides a method
for determining whether an aberrant prion protein is present
that reduces the risk of scoring a false-positive and/or false
negative test and/or is completed with a strongly reduced
analysis time. Preferably the time to come to a complete
analysis is less than 6 hours, more preferably, less than 5
hours, even more preferably less than 4 hours and most
preferred the analysis is completed in approximately 3.5
hours. As already outlined, the analysis time is even further
reduces when a fluid sample is used.

[0079] The experimental part furthermore discloses pre-
ferred amounts of volumes that may be used as guidance for
the method of the invention.

[0080] In a preferred embodiment, the method according
to the invention is adapted such that most of the steps are
performed automatically. For example, the digestion proce-
dure and the detection procedure may be fully automated on
a robotic system. A robot typically is adjusted such that it
accepts a deep-well collection plate as input and processes
the steps mentioned in the digestion (protease and chaotro-
pic agent treatment)/detection procedure. Finally the PVDF
filter plates are inserted into the chemiluminometer. An
example of a suitable robot is any ELISA-robot that is
capable of applying a vacuum pressure to the bottom of an
ELISA plate and, on the same platform, perform a digestion
at 50° C. Optionally, provisions may be made for two
software driven vacuum manifolds, one plate position for
the pipetting tips, one plate position for the reagents (i.e.
chaotropic solution, PBS, 1 ES conjugate solution, washing
solution), one plate position for the 50° C. heating block and
one position for the deep-well collection plate.

[0081] Besides the already above-mentioned advantages,
a method according to the invention furthermore results in
less produced waste material. All waste material obtained
from a TSE diagnostic assay might be possible contaminated
and hence must be separately collected and destroyed. Some
of the presently used methods produce up to 1.5 to 8 litres
of (possible) contaminated waste for the analysis of 100
samples. The method according to the invention typically
produces less then 0.5 litres of waste for the same amount of
samples. Therefore, the invention furthermore provides a
method for determining whether an aberrant prion protein is
present in a sample which method results in a strongly
reduced amount of waste.

[0082] In yet another embodiment the invention provides
a method for determining whether an aberrant prion protein
is present or absent in a mammalian sample, without intro-
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ducing an external and/or foreign prion protein. A (positive
or negative) control is, amongst others, used to validate the
performed TSE (for example BSE) detection method, i.e. to
determine whether the test has been properly conducted/
performed. However, a lot of governments and/or (test)
laboratories are developing a growing resistance to positive
controls as it could potentially contaminate their laborato-
ries. The present inventors solve this problem by using at
least one non-digested homogenate (i.e. a sample not treated
with a protease) in the assay. Statistically there is a 1:50.000
change that the used homogenate is a TSE (for example
BSE) positive homogenate and hence the change that a
(desired) negative TSE homogenate is used is very high.
Preferably at least two non-digested independent homoge-
nates are used and hence the change that two (undesired)
homogenates are TSE positive is 1:50.000x1:50.000 and is
thus very small. Moreover, when a 96 wells carrier plate (for
example an ELISA plate) is used it is preferred to include
two (preferably independent) homogenates. In such a case a
complete row of said plate is filled with (positive and
negative) controls (see for example the experimental part)
and hence the row does not need to be (illogically) com-
pleted with test sample. This approach further reduces
mistakes in for example the pipetting and hence the accuracy
of the method is improved. It is clear that this approach is
also applied to other carrier (plate) formats, and the herein
described carrier (plate) validation is just a non-limiting
example and is applied independently of the size of the
carrier (for example a 96 wells or 384 wells plate) or the
geometry of the carrier.

[0083] Non-digested homogenates result in a high signal
in the chaotropic (T) and non-chaotropic (N) treated
samples. When the homogenate is digested, N and T treat-
ment result in a low signal in case of a negative homogenate
and if accidentally a TSE-positive sample is used as a
positive control this results in a high signal. This is exem-
plified in the experimental part as well as in FIG. 8. Hence,
by non-digestion of a (to be tested) homogenate a positive
control is mimicked. The invention thus provides a method
for determining whether an aberrant prion protein is present
or absent in a mammalian sample (without using an external
and/or foreign prion protein as a positive control) by sub-
jecting a non-digested homogenate to a TSE detection
method. This positive control can be used in one of the
herein described methods or in any other TSE (for example
BSE) detection method.

[0084] Although larger parts of diagnostic TSE methods
can nowadays be performed by automatic procedures, it is of
utmost importance to be able to validate each performed test,
i.e. to determine whether the test has been properly per-
formed. One way of such validation is by incorporation of
a positive control, for example as outlined above. If the
positive control does not result in a positive signal or if a
negative control does not result in a negative signal, the test
is marked as invalid and must be repeated. Another way to
determine whether an assay has been properly processed is
by providing the controls in a predetermined order.

[0085] Hence, the invention also provides a method
according to any one of previous embodiments, further
comprising at least one control (preferably at a specified
place). In a preferred embodiment said method comprises at
least the following control: a first part of a homogenate is
treated with protease and leaving a second part of said
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homogenate untreated with protease and wherein a first part
of said protease treated or untreated homogenate is treated
with a chaotropic agent and leaving a second part of said
protease treated or untreated homogenate untreated with
chaotropic agent.

[0086] The homogenate is preferably a to be tested homo-
genate or a previous tested homogenate. In a more preferred
embodiment a second (preferably independent) homogenate
is treated in the same way as a first homogenate, i.e. a first
part of a second homogenate is treated with protease and
leaving a second part of said second homogenate untreated
with protease and wherein a first part of said protease treated
or untreated homogenate is treated with a chaotropic agent
and leaving a second part of said protease treated or
untreated homogenate untreated with chaotropic agent.
However, it is also possible that the second homogenate is
a repetition of the first homogenate or that a third and/or
fourth etc. (preferably independent) homogenate is included
as a control.

[0087] In an even more preferred embodiment a 96 wells
plate is used as a carrier and the control or controls is/are
placed as specified in the experimental part herein.

[0088] When the controls are provided in a specific order,
for example as outlined in the experimental part, the corre-
sponding signals must have a specific order. In the case as
outlined in the experimental part Al, A3, AS, A6, All and
A12 must have a low signal and A2, A4, A8 and A10 must
have a high signal. A7 and A9 only provide a high signal in
case the homogenates are accidentally TSE (for example
BSE) positive homogenates. Every disturbance of the
expected pattern indicates that a mistake (for example in the
pipetting) has been made and hence that the results are
invalid. FIG. 9 provides an example in which plate 1 is valid
and plate 2 is invalid. The invention thus provides a method
for determining whether an aberrant prion protein is present
or absent in a mammalian sample comprising providing
controls in a specific/specified order. By this method the test
is easily validated and improves the accuracy of the per-
formed diagnostic.

[0089] In yet another embodiment the invention provides
a kit comprising the means for performing a method as
described herein. Preferably, said kit comprises at least a
chaotropic agent and an extraction buffer that comprises a
surfactant and a detergent, for example NaDOC and Triton.
In a preferred embodiment, said kit further comprises a
blocking buffer that comprises polyvinylalcohol and bovine
serum albumin in trisbuffer/tween.

[0090] Preferably, said kit is a so-called ready for use kit
that comprises all means for performing a method as
described herein, except the methanol.

[0091] The invention will now be illustrated by means of
the following, non-limiting examples.

Experimental Part
Materials & Methods

[0092] Reagents & Buffers

[0093] PBS: 10 mM NaH,PO,, 10 mM KaHPO,.2H,O
and 150 mM NaCl
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[0094] extraction buffer: 0.5% NaDOC (sodium deoxy-
cholate), 0.5% Triton X100 in PBS; NaDOC (Merck,
article number 6504, 250 gram), Triton X100 (BDH
article number 30632, 500 ml); 0.5 gram NaDOC+0.5
ml Triton X100 in PBS13 (final volume 100 ml)

[0095]
PBS

[0096] SQ: Super Q water

[0097] Proteinase K (Merck article number 1.24568,
100 mg); 11 mg proteinase K (20 units/mg lyophilisate)
in 1 ml 50 mM Tris-HCI buffer+1 mM CaCl,, pH 8.0;
store concentrate at -20° C. in appropriate portions

[0098] 1M CaCl,: dissolve 0.147 gram CaCl,.2H,O in
SQ (final volume: 10 ml)

[0099] 50 mM Tris-HCI: dissolve 0.61 gram Tris in 100
ml SQ; adjust pH to 8.0 with 4M HCI (1 ml)

[0100] fresh Proteinase K solution: dilute above-men-
tioned concentrate 20x in PBS

[0101] Trisbuffer: 50 mM Tris+150 mM NaCl and
adjust pH to 7.5

[0102] TBS: Trisbuffer without Tween
[0103] TBST: Trisbuffer+0.05% Tween 20

[0104] blocking buffer: 1% PVA+0.5% BSA dissolved
in TBST

[0105] chaotropic agent: 4 M Guanidine thiocyanate
(GdnSCN; Simga, article number g-9277, 500 gram);
to 2.364 gram SQ is added to a volume of 5 ml

[0106] PVDF-filter plates: customised Whatman PVDF
filterplates (Whatman 7700-3356 or 7700-4356); alter-
natives: Millipore Multiscreen (MAGV S22 10,
MAHYV 845 10, MADV S65 and MABV S12 10) or
Pall AcroWell 96 plates or PVDF plates from Corning
or Innovative Microplates

[0107] chemiluminescence mix: the standard chemilu-
minescence buffer of BioFX (CHMI-0060-2C or
CHMM-0060-2C) is diluted 50x in PBS

[0108] antibodies are prepared by standard proceedings;
in short PrP knockout mice were immunized with
huPrP-MBP and boPrP; approximately 4 immunisa-
tions in the presence of Freund’s adjuvant were per-
formed; three days before fusion a fifth injection was
provided; on the day of fusion 50 pl 0.2% Bordetella
antigen was provided intravenously; fusion with SP2/0
cells; screening was performed with boPrP coated on a
polystyreen microtiterplate.

dilutionbuffer: extractionbuffer 10x diluted in

[0109] In a preferred embodiment, the kit according to the
invention comprises all mentioned buffers and reagents in a
ready-for-use mode and the extraction buffer is provided as
a 5x concentrate.

[0110] BSE Test

[0111] In one of the embodiments, the method according
to the invention is essentially performed in the following
way:

[0112] 1. Add to a Whatman (PVDF filter) plate 50 pl
methanol and vacuum-filtrate;
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[0113] 2. Add 2x200 pl water en vacuum-filtrate;

[0114] 3. Dilute the (brain stem) homogenate Y% in dilu-
tionbuffer (40 pl homogenate in 200 pl buffer);

[0115] 4. Dilute the Proteinase K (PK) substrate by adding
50 pl Proteinase concentrate to 6600 pl dilutionbuffer;

[0116] 5. Add 80 pl diluted PK to each well of the
incubation plate; if a control to the PK digestion is desired
80 pl dilutionbuffer is added

[0117] 6. Incubate the plate for 30 min at 50° C.;

[0118] 7.Add 40 pl of each sample to the (N and/or T) part
of the Whatman plate;

[0119] 8. Incubate 30 minutes at room temperature and
vacuum-filtrate the plate;

[0120] 9. Incubate the T part for 10 minutes with 50 pl
chaotropic agent and the N part with 50 ul PBS;

[0121] 10. Vacuum-filtrate the plate;

[0122] 11. Add 2x200 pl PBS en vacuum-filtrate;

[0123] 12. Add 2x200 pl blockingbuffer (incubate for 3
minutes each) and vacuum-filtrate;

[0124] 13. Resuspend the 1E5 Mab;

[0125] 14. Add to each well 50 pl diluted 1E5 Mab
solution and incubate 30 minutes at room temperature;

[0126] 15. Vacuum filtrate the plate;

[0127] 16. Add 3x200 pl blockingbuffer; incubate for 3
minutes and vacuum filtrate;

[0128] 17. Mix the two components that make up the
ready-for-use chemiluminescence substrate;

[0129] 18. Add to each well 50 ul chemiluminescence
substrate;

[0130] 19. Measurements are made with help of a chemi-
luminometer; 0.5 seconds each well.

[0131] Preparation of 1+1 CNS Macerates for Proficiency
Testing of BSE-Laboratories

[0132]
[0133]
[0134]
[0135]
[0136]

[0137] Stainless steel sieve (fine-meshed, round-bot-
tomed, e.g. Eva Trio)

[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]

Material:

CNS-tissue of TSE-infected animals
CNS-tissue of normal individuals

Pure water (Distilled or Milli-Q quality)
Equipment:

Stainless steel spoon (hollow, half-spherical)
Cylindrical glass beaker (250 ml)

Scissors (one blunt end)

Adjustable pipettes (0.1-5 ml)

Disposable pipettes

Balance

Vortex-mixer
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[0145] Procedure (Small Scale):

[0146] 1. Weigh out 5-10 g of CNS-tissue and place into
the sieve (6.5 cm diameter). Transfer the corresponding ml’s
of pure water into a clean tube.

[0147] 2. Cutthe tissue into small pieces using the scissors
with the blunt leg towards the sieve

[0148] 3. Produce a smear of tissue by grinding with the
spoon (3.8 cm) in a rotating motion towards the bottom of
the sieve

[0149] 4.Add 1 ml of water to the hollow upper side of the
spoon. Continue with rotating movements while adding
small volumes of water from the spoon to the smear. The
tissue will take up the water and swell

[0150] 5. Add more portions of water slowly by way of the
spoon. Use the edge of the spoon to scrape the tissue smear
towards the bottom of the sieve.

[0151] 6. When all the water has been added, continue to
press the remaining smear through the sieve. Additional
tissue can be rescued with the spoon from the underside of
the sieve.

[0152] 7. Use the disposable pipettes (suction and aspira-
tion) for mixing the material at the bottom of the glass
beaker. Transfer with a pipette to a pre-balanced 15-ml or
50-ml tube

[0153] 8. Weigh out the macerate. The recovery should be
75-90%.

[0154] 9. Vortex the content vigorously to obtain uniform
distribution of PrPS¢.

[0155] Procedure (Larger Scale):

[0156] Up to 40 grammes of CNS-tissue can be handled in
larger sieves and with a larger spoon. It is advisable in this
case to add tissue in smaller portions (10-15 g).

Experimental Part

Results
Details of Initial Evaluation

[0157] In an initial evaluation study 8 BSE positive
samples (from frozen stocks) and 84 freshly prepared brain
stem Obex homogenates (which were all tested negative in
the Prionics Western Blot assay) were tested according to the
method of the invention as described herein. The positive
samples ranged in chemiluminescence relative light units
(rlu) from 4910=T-N=41770. The negative samples ranged
from —-90=T-N=130 with an average of 8 rlu, and a SD of
47 rlu resulting in a gap of 103 times the SD between the
highest negative and the lowest positive value. This is
indicative for the fact that a very low level of sensitivity has
been obtained.

Sensitivity and Specificity Under Field Conditions

[0158] The initial evaluation (see above) shows 100%
sensitivity and 100% specificity, with a very low level of
detection of 474 rlu (average+10*SD). On a western blot the
monoclonal used in the method (designated monoclonal 1
E5) shows full cross reactivity with PrP5® from sheep.
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Results Obtained from Other TSE: Scrapie (Sheep)

[0159] An initial evaluation with 14 negative and 4 posi-
tive Scrapie samples shows 100% sensitivity and 100%
specificity. The positive samples ranged in chemilumines-
cence relative light units (rlu) from 39700=T-N=286000.
The negative samples ranged from —-770=T-N=150 with an
average of 140 rlu, and a SD of 425 rlu resulting in a gap of
93 times the SD between the highest negative and the lowest
positive value. This is indicative for the fact that a very low
level of sensitivity can be obtained.

Results Obtained from Other TSE: Chronic Wasting Disease
(Deer/Elk)

[0160] An initial evaluation with 24 negative and 24
non-digested negative samples from brain stem homoge-
nates for the White Spotted Deer shows 100% sensitivity
and 100% “specificity”. The non-digested “positive”
samples ranged in chemiluminescence relative light units
(rlu) from 99200=T-N=120000. The negative samples
ranged from -80=T-N =90 with an average of 20 rlu, and a
SD of 90 rlu resulting in a gap of 1101 times the SD between
the highest negative and the lowest “positive value”.

Reproducibility of Results Within and Between Antibody
Batches Stability of Analyte in Sample Matrix, Analytical
Standards

[0161] In an early stage of the test development when
different batches of the antibody 1 ES were used in a double
determinant assay on photographic film or with a condens-
ing substrate on PVDF membrane the same dilutions of the
monoclonal from different batches showed comparable
intensities. The method of the invention however uses the 1
E5 monoclonal conjugated to HRP (standard conjugation
protocol). Of this 1 ES-HRP conjugate numerous batches
have been prepared to date.

[0162] The within antibody conjugate batch reproducibil-
ity is acceptable and within 10%. Standard ready for use
dilutions are prepared in StabilZym®, showing excellent
stability.

[0163] No studies have been undertaken yet to assess the
stability of homogenates in the homogenization buffer.
However, since in general negative homogenates always are
at T-N values of around 0 (whether frozen or fresh) the
analyte seems stable in the homogenization matrix. Most of
the developmental work of the method has been carried out
on frozen samples (positive and negative). The positive
samples show a strong tendency to become less positive
over time, albeit non of the positive samples reached the
detection limit yet (some of the positive samples have been
in our freezer for more than 3 years now).

[0164] The analytical standards/controls (dilutions of rec-
PrP<) are prepared fresh for each experiment.

Stage of the Disease as from when the Test is Useful

[0165] To date only brain stems from cattle older than 24
months have been tested. The method for testing the pres-
ence of PrPS° is designed to operate as a post-mortem test on
brain stems from cattle older than 24 months. However,
evidenced by the large gap between the lowest positive
sample and the highest negative sample there is plenty of
room to detect lower positive samples (perhaps even pre-
clinical samples).
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[0166] The method as described herein was applied to
fresh brain samples from cattle. The method included two
positive controls. This experiment has been performed with
colour-coded PVDF-filter plates. The obtained experimental
results are determined on basis of the T-value, the T-N value
and the T-NxT/N value and are depicted in FIG. 6.

[0167] The Effect of Blocking Buffer Composition on the
Amount of False-Positives and False-Negatives

[0168] An experiment was performed to determine the
effect of the blocking buffer composition on the amount of
false-positives and false-negatives:

TBST comprising Positives Negatives
BSA 0.5%, PVA 1% 8/8 16/16

BSA 0.5%, PVA 2% 8/8 15/16, 1 false
BSA 0.25%, PVA 1% 8/8 15/16, 1 false
BSA 0.25%, PVA 2% 8/8 15/16, 1 false
SM 0.5%, PVA 0.5% 8/8 8/8, 2 high
SM 0.5%, PVA 1% 8/8 6/8, 2 false
SM 0.5%, PVA 2% 8/8 8/8

SM 1%, PVA 0.5% 8/8 8/8

SM 1%, PVA 1% 8/8 6/8, 2 false
SM 1%, PVA 2% 8/8 8/8

SM 2%, PVA 0.5% 7/8, 1 false 7/8, 1 false
SM 2%, PVA 1% 8/8 8/8

SM 2%, PVA 2% 8/8 6/8, 2 false

Experiments Performed on Fluid Samples

[0169] Ten 1 ml EDTA-blood samples were centrifuged at
3000 g for 10 minutes and the remaining plasma was spiked
with 120 ng rec-PrP. An initial evaluation with 10 negative
and 10 non-digested negative Prp spiked plasma samples
shows 100% sensitivity and 100% “‘specificity”. The non-
digested “positive” samples ranged in chemiluminescence
relative light units (rlu) from 118000=T-N=124000. The
negative samples ranged from -35=T-N=68 with an aver-
age of 19 rlu, and a SD of 58 rlu resulting in a gap of 2033
times the SD between the highest negative and the lowest
“positive value”.

[0170] Ten 1 ml urine samples were spiked with 120 ng
rec-PrP. An initial evaluation with 10 negative and 10
non-digested negative Prp spiked urine samples show 100%
sensitivity and 100% “specificity”. The non-digested “posi-
tive” samples ranged in chemiluminescence relative light
units (rlu) from 73000=T-N=79000. The negative samples
ranged from -43 =T-N =80 with an average of 28 rlu, and a
SD of 68 rlu resulting in a gap of 1072 times the SD between
the highest negative and the lowest “positive value”.

Experiments with a Homogenate as a Positive Control

[0171] In this example two homogenates (Bl and B2)
were treated as follows:

[0172] A1l: Bl+ protease K
[0173] A2: B1- protease K
[0174] A3: B2+ protease K
[0175] A4: B2- protease K
[0176] AS5: homogenate dilutionbuffer
[0177] A6: homogenate dilutionbuffer
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[0178]
[0179]
[0180]
[0181]
[0182]
[0183]

[0184] A1-A6 are not treated with a chaotropic agent (i.e.
they are so-called N-samples). A7-A12 are treated with a
chaotropic agent (i.e. they are so-called T-samples). The
results are depicted in FIG. 8.

AT7: Bl+ protease K

AR8: Bl- protease K

A9: B2+ protease K

A10: B2- protease K

All: homogenate dilutionbuffer

A12: homogenate dilutionbuffer

[0185] Summary of results:

[0186] A5, A6, A1l and A12 provide the background
levels for N and T-treated samples.

[0187] A2, A4, A8 and A10 result in a signal that mimic
a positive control signal.

[0188] A1, A3, A7 and A9 result in a signal for a negative
homogenate.

[0189] A2 and A4 provide a signal comparable to a signal
found for a badly performed digest.

[0190] It is concluded that an external positive control can
be replaced by a non-digested (to be tested) homogenate.

Order of Controls

[0191] If the controls are applied as outlined above, the
expected signal pattern is used as an extra validation tool.
Al, A3, AS, A6, A1l and A12 must result in a low signal,
and A2, A4, A8 and A10 must result in a high signal. A7 and
A9 will only result in a high signal if the homogenates B1
and B2 are accidentally TSE (for example BSE) positive
homogenates. Every pattern that is aberrant from the out-
lined pattern is indicative of a mistake and invalidates the
plate. In FIG. 9 two plates as well as the validation rules are
provided. Plate 1 passes the validation, but plate 2 does not
pass the validation and the samples present on such a plate
must be retested.

DESCRIPTION OF FIGURES

[0192] FIG. 1. Pictures of FastH (A) and other homoge-
nisation devices (Omni, Dremel, UltraTurrax, B).

[0193] FIG. 2. Transfer of homogenates to the deep-well
collection plate; row A (marked, green zone) is left open for
controls to be added later on in the procedure.

[0194] FIG. 3. Transfer of homogenate from the deep-well
plate to the incubation plate.

[0195] FIG. 4. Transfer from the incubation plate top the
96-well PVDF filter plates (the blue part is transferred in
duplicate to the blue plate, the red part is transferred in
duplicate to the red plate).

[0196] FIG. 5. Detection procedure is carried out with fast
and efficient washing by filtration on a vacuum manifold.

[0197]
[0198]
[0199]
[0200]

FIG. 6. Example of obtained results.
FIG. 7. Comparison of different TSE tests.
FIG. 8. Homogenates as a positive control.

FIG. 9. Validation of test results.
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1. A method for determining whether an aberrant prion
protein is present or absent in a mammalian sample com-
prising the steps of preparing a homogenate from said
sample with an extraction buffer that comprises a surfactant
and a detergent, incubating said homogenate in diluted
extraction buffer with a protease, incubating with a chao-
tropic agent and at least one washing buffer and detecting
said aberrant prion protein.

2. A method according to claim 1, wherein said surfactant
is sodium deoxycholate (NaDOC).

3. A method according to claim 1, wherein said detergent
is TritonX100.

4. A method according to claim 1, further comprising
applying said homogenate to a carrier.

5. A method according to claim 1, wherein said aberrant
prion protein is detected in an immunoassay.

6. A method according to claim 4, wherein detection of
said aberrant prion protein comprises the steps of incubating
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said carrier with blocking buffer, a compound capable of
recognizing said aberrant prion protein and visualising said
compound.

7. Amethod according to claim 1, wherein said chaotropic
agent is guanidine thiocyanate.

8. A method according to claim 6, wherein said blocking
buffer comprises polyvinylalcohol and bovine serum albu-
mine in trisbuffer/tween.

9. A method according to claim 4, wherein said homoge-
nate is applied to a carrier after protease incubation.

10. A method according to claim 1, wherein said protease
is proteinase K.

11. A method according to claim 4, wherein said carrier is
a filter.

12. A method according to claim 11, wherein said filter is
a PVDF filter.

13. A method according to claim 1, wherein said sample
is obtained from brain stem or wherein said sample is
obtained from a tonsil or wherein said sample is blood.

14. A method according to claim 1, wherein a first part of
said homogenate is treated with said chaotropic agent and
leaving a second part of said homogenate untreated with
chaotropic agent and comparing the results obtained from
said first and said second part.

15. A method according to claim 6, wherein said com-
pound capable of recognizing said aberrant prion protein is
an antibody directed against a protease resistant part of the
aberrant prion protein.

16. A method according to claim 15, wherein said pro-
tease is proteinase K.

17. A method according to claim 6, wherein the order of
steps is:—preparing a homogenate from said sample with an
extraction buffer that comprises a surfactant and a deter-
gent—incubating said homogenate with a protease—apply-
ing the protease treated homogenate to a carrier—incubating
part of the protease treated homogenate with a chaotropic
agent and optionally leaving a second part of the protease
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treated homogenate untreated—subjecting the treated homo-
genate to at least one washing step—incubating said carrier
with a blocking buffer—incubating said carrier with a com-
pound capable of recognizing said aberrant prion protein—
visualising said compound.

18. A method according to claim 17, wherein said sur-
factant is NaDOC.

19. A method according to claim 17, wherein said deter-
gent is Triton.

20. A method according to claim 1, further comprising a
positive control.

21. A method according to claim 20, wherein said positive
control is a non-digested homogenate.

22. A method according to claim 1, further comprising at
least one control.

23. A method according to claim 22, at least comprising
the following control:

a first part of a homogenate is treated with protease and
leaving a second part of said homogenate untreated
with protease and wherein a first part of said protease
treated or untreated homogenate is treated with a chao-
tropic agent and leaving a second part of said protease
treated or untreated homogenate untreated with chao-
tropic agent.

24. A kit comprising the means for performing a method

according to claim 1.

25. A kit comprising at least a chaotropic agent and an
extraction buffer that comprises a surfactant and a detergent.

26. A kit according to claim 25, wherein said surfactant is
NaDOC and said detergent is Triton.

27. A kit according to claim 25, further comprising a
blocking buffer that comprises polyvinylalcohol and bovine
serum albumine in trisbuffer/tween.

28. A kit according to claim 24, further comprises a
colour-coded carrier.
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