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Abstract: Prion diseases or transmissible spongiform encephalopathies (TSEs) are characterized by the accumula-
tion in the brain of PrPS°, an abnormal isoform of the host-encoded glycoprotein PrPC. PrPS¢ is a reliable marker
for the post mortem diagnosis of TSEs but its use as a marker for a pre-clinical blood test has been hampered by
the low levels of PrPS¢ in blood. We have evaluated confocal fluorescence spectroscopy (CFS) as an ultrasensitive
method for the immunological detection of PrP in brain homogenates and blood serum. Using recombinant PrP,
we determined the detection limit of our CFS assay to be in the picomolar range which is in the same order of
magnitude as the corresponding luminescence immunoassay (Prionics®-Check LIA). The analytical sensitivity was
further investigated using brain homogenates from BSE infected cattle that showed low levels of PrPS¢ by Western
blot analysis. In these brain homogenates, PrPS¢ was detected by confocal fluorescence spectroscopy down to a
dilution of 64-fold whereas the luminescence immunoassay was able to detect PrPS¢ in brain homogenates diluted
down to at least 128-fold suggesting that in this antibody sandwich assay the luminescence immunoassay has a
higher analytical sensitivity than confocal fluorescence spectroscopy. We also demonstrated that blood serum is
a suitable matrix for a confocal fluorescence spectroscopy based TSE test, and found that serum did not interfere
with the detection of spiked recombinant PrP.
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1. Introduction

Bovine spongiform encephalopathy (BSE)
in cattle belongs to the group of transmis-
sible spongiform encephalopathies (TSEs)
which also include scrapie in sheep and
goats, chronic wasting disease in deer and
elk and Creutzfeldt-Jakob disease in human.
TSEs are caused by prions which consist of
an abnormal form (PrPS¢) of the host encod-
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ed prion protein PrPC. Prion replication is
believed to involve a conformational tran-
sition of the mostly a-helical PrPC into the
pathological conformer PrPS¢, which has a
high p-sheet content, aggregates to amy-
loid fibers and is partly resistant to protease
digestion. Prion diseases are characterized
by the accumulation of PrPS¢ in the brains
of affected animals and humans. Because
PrPS¢ is the only reliable molecular marker
for prion diseases, immunological detec-
tion of PrPS¢ in brain tissue forms the basis
for post mortem diagnostic tests (for review
see [1]).

Since its first recognition in the UK in
1986, BSE has raised great public health
concerns because the BSE agent is very
likely to cause variant Creutzfeldt-Jakob
disease (vCJD) in humans. With the intro-
duction of mandatory active surveillance
programs in the European Union the need
to develop rapid tests to diagnose BSE has
become a high priority. Most rapid diag-
nostic tests approved by the EU authorities
exploit the relative protease resistance of
PrPS¢ in brain samples to discriminate be-
tween PrP€ and PrPS¢, in combination with
immunological detection of the protease
resistant part of PrPS¢ (PrP27-30) [2][3]. In

three evaluation campaigns organized by
the European Commission (EC) between
1999 and 2004 a total of twelve rapid tests
have been approved for BSE monitoring in
cattle [4-7]. The twelve rapid tests that are
currently used for BSE monitoring in cattle
are based on three different techniques for
the detection of the pathological form of the
prion protein, PrPS¢: One test is based on
Western blot technology [8][9], ten tests are
using ELISA technology [10], and in 2004
an immunochromatographic strip test [11]
was approved by the EC for BSE testing
[61[7].

Currently, PrPS¢ is used as a marker
for the post mortem diagnosis of TSEs.
Whether PrPS¢ can be used as a marker
for ante mortem diagnosis of TSEs using
blood as a matrix depends on the sensitivity
of the detection method because levels of
PrPS¢ in peripheral tissues and body fluids
are several magnitudes lower than in brain.
Infectivity studies in sheep and in rodent
models have shown that the levels of prion
infectivity in blood are in the order of 1-10
infectious units (IU) ml~! in the pre-symp-
tomatic period and that these levels rise to
about 100 IU ml~! in the clinical phase [12].
Based on estimations that 100 IU contain
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about 1 picogram of PrPS¢ [13], it can be
assumed that a sensitive blood test would
need to detect PrPS¢ in blood at a level of 10
fg ml™!' (~3 x 1071° M) to 1 pg mI"! (~3 x
10~1% M). Therefore, highly sensitive meth-
ods are a prerequisite for the detection of
PrPS¢ in blood. While current ELISAs are
able to detect PrP in the picogram range
[10], a number of ultra-sensitive detection
methods are being developed with the aim
to establish a sensitive diagnostic test for
TSEs. Among these techniques are spec-
troscopy-based methods such as fluores-
cence correlation spectroscopy (FCS) [14],
multispectral ultraviolet fluorescence spec-
troscopy (MUFS) [15], Fourier-transform
infrared spectroscopy (FTIR) [16], and
capillary electrophoresis with fluorescent
PrP peptides [17].

The confocal microscope was described
and patented by Minsky in 1957 [18], and
the first detection of a single fluorescently
labeled antibody molecule was achieved by
Hirschfeld in 1976 [19]. However, these
antibodies still contained up to 100 fluores-
ceine molecules. The detection of a single
fluorescent dye molecule was described by
Rigler and Widengren in 1990 [20]. With a
confocal microscope setup, it is possible to
detect a single fluorescent molecule within
a femtoliter size volume, corresponding to
a nanomolar concentration. Bieschke et al.
[14] have used FCS with a confocal micro-
scope for the detection of PrPS¢ aggregates
in solution using antibody probes tagged
with fluorescent dyes. With this setup they
were able to detect PrPS¢ in the cerebrospi-
nal fluid of 5 out of 24 CJD patients but in
none of the 13 control subjects. Confocal
fluorescence spectroscopy (CFS) has been
further developed for the ultrasensitive de-
tection of fluorescent molecules on glass
surfaces. Loescher et al. [21] described the
capture of fluorescently labeled antibodies
by a glass surface bound antibody which
upon excitation by the laser beam in the
confocal detection volume produced single
photon bursts over a range of 1010 to 10~7
M that could be clearly separated from a
control sample.

We have developed a method based on
CFS using a confocal microscope for the
detection of the disease associated form of
PrP. By using two anti-PrP specific mono-
clonal antibodies — a capture antibody im-
mobilized on the glass surface of a micro-
plate and a detection antibody conjugated
with a fluorescent dye — we were able to
detect recombinant PrP at picomolar con-
centrations and PrP27-30 in a weakly posi-
tive — as determined by Western blot analy-
sis — BSE brain homogenate at dilutions of
more than 100-fold. However, a comparison
of CFS with a luminescence immunoassay
(LTA) using the same antibody sandwich
[10] showed similar analytical sensitivities
of the two methods.

2. Materials and Methods

2.1. Antibodies and Recombinant
Bovine PrP

The capture and detection antibodies
have been described previously [10][22].
Recombinant bovine PrP and the mono-
clonal antibody (mAb) 6H4 were obtained
from Prionics AG (Schlieren, Switzerland).
PrP from the same lot (Lot No. 4061778)
was used for all experiments and freshly
prepared for each experiment by reconsti-
tution of the lyophilized bovine PrP in dis-
tilled water.

2.2. Biotinylation of the Capture
Antibody

Biotinylation of the capture antibody
6H4 was performed with EZ Link NHS-
LC-Biotin according to the instructions
provided by the manufacturer using an
excess of biotin in the reaction (Pierce
Biotechnology, Inc., Rockford, IL, USA).
The antibody 6H4 was supplied in 0.2 M
carbonate-bicarbonate pH 9.4, and biotin
was conjugated via amide bonds in N,N-di-
methylformamide. The biotinylation reac-
tion was allowed to proceed for 3 h with
light shaking and unconjugated biotin was
then removed by gel filtration on a Sepha-
dex G-25 (Amersham Biosciences Europe
GmbH, Freiburg, Germany) column. The
conjugation efficiency was determined with
the EZ Biotin Quantitation Kit (Pierce Bio-
technology, Inc., Rockford, IL, USA) using
a bovine serum albumin (BSA)-biotin stan-
dard containing eight biotin molecules per
BSA. A biotin antibody conjugate with two
biotin molecules per antibody was used for
the immobilization.

2.3. Conjugation of the Detection
Antibody

Conjugation of the detection antibody
(Prionics AG, Schlieren, Switzerland) with
the fluorescent dye Cy5™ was performed
as described except that a 4-fold lower
amount of Cy5 was used than recommend-
ed by the manufacturer. Higher concentra-
tions of Cy5 resulted in an over-conjugation
of the antibody and subsequently in a re-
duction of functional antibody (Amersham
Biosciences Europe GmbH, Freiburg, Ger-
many). The antibody was supplied in 0.2
M carbonate-bicarbonate pH 9.4, and the
NHS-activated monofunctional Cy5 was
conjugated to the antibody via amide bonds
in N,N-dimethylformamide. The conjuga-
tion reaction was performed for 20 min on
a rotating wheel in the dark and thereafter
unconjugated Cy5 was removed by gel fil-
tration on a Sephadex G-25 column. The
conjugation ratio of fluorescent dye Cy5 to
antibody was determined by measuring the
absorption between 260 and 750 nm using
an extinction coefficient of 202’000 1 mol~!
cm™! for the antibody and 250’000 1 mol~!
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cm™! for Cy5. A conjugation ratio of 3.8
Cy5 molecules per antibody was routinely
achieved.

2.4. Confocal Fluorescence
Spectroscopy (CFS)

Confocal fluorescence measurements
were carried out on the LB8 Platereader
(Molecular Machines & Industries, Glatt-
brugg, Switzerland). The LB8 Platereader
incorporates an inverted microscope with
an xy-scanning table, a 635 nm diode la-
ser for excitation, and a single photon ava-
lanche diode for detection. The confocal
optics of the microscope brings the light of
the laser beam to a tight focus within the
well of a microplate which allows detection
of single fluorescent molecules in a femto-
liter probe volume. Importantly, the use of a
small detection area minimizes background
signals, which originate either from dye-la-
beled molecules in solution or from scat-
tered light. Therefore, the read-out is con-
fined to the volume in which the formation
of the immunosandwich between PrP and
the two antibodies occurs. Glass bottom
microplates are mounted on the scanning
table, a scan trace of a few millimeters on
the bottom of each well is excited by red
laser light, and photon bursts from single
dye-labeled molecules are collected by
the same objective and transmitted to the
detector. The photons emitted from single
molecules result in peaks distinct from
background signals due to scattered light
as a result of inhomogeneities on the glass
surface. Low concentrations of the analyte
can be directly correlated with the number
of photons counted in the characteristic
peaks produced by single molecules (Fig.
1). However, when high concentrations of
the analyte are measured, the peaks pro-
duced by single molecules overlap and
cannot be analyzed in this way. In this case,
all signals above a certain threshold value
are integrated and the sum of all photons is
recorded. Since these two methods of anal-
ysis cannot be combined to a continuous
correlation over the whole concentration
range of the analyte, we focused on the low
concentration range applying the more sen-
sitive quantification of all photons in peaks
resulting in a limited dynamic range for the
detection of the analyte.

2.5. Preparation of Capture
Antibody Plates

The LBS8 optical paths require the use
of glass bottom plates. 384-well glass
plates coated by the Langmuir-Blodgett
technique [23] with biotinylated cellulose
were obtained from Molecular Machines
& Industries (Glattbrugg, Switzerland).
The plates were incubated with 1 x 1078
M NeutrAvidin solution (Pierce Biotech-
nology, Inc., Rockford, IL, USA), washed
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Fig. 1. A typical scan trace monitored by the LB8 Platereader software. The
trace is obtained from a scan over a glass surface coated with Cy5 labeled
antibodies. Bursts of photons above the background signal of about 30
photons result from single fluorescently labeled antibody molecules bound

to the glass surface.

with phosphate buffered saline (PBS) (0.1
M phosphate, 0.15 M NaCl, pH 6.9-7.2)
then incubated with 1 x 108 M mAb 6H4-
biotin solution and washed again with PBS.
For the luminescence immunoassay (Prion-
ics®-Check LIA) experiments, mAb 6H4
capture plates from the Prionics®-Check
LIA kit (Prionics AG, Schlieren, Switzer-
land) were used.

2.6. Prionics®-Check LIA and
LB8 Assay

The Prionics®-Check LIA test was per-
formed as described in the package insert of
the test kit. Aliquots of brain homogenates
were digested with proteinase K. Recombi-
nant bovine PrP samples and LIA control
samples were not treated with proteinase
K. Briefly, 15 ul of digested brain homog-
enate or recombinant bovine PrP solution
were mixed with 15 ul assay buffer and 210
ul detection antibody in dilution buffer. For
the LIA the horse radish peroxidase (POD)-
antibody conjugate from the kit was used
whereas for the LB8 assay an antibody-Cy5
concentration of 1 x 10719 M was added.
Following incubation for 1 h at room tem-
perature on a shaking platform (500 rpm),
200 ul of the reaction mixture were added
to the LIA 96-well capture plate, and 80 ul
were added to the wells of the LB8 384-
well capture plate. All incubation steps
for the LB8 assay were carried out in the
dark to prevent photobleaching. After 90
min incubation on a shaking platform (500
rpm), plates were washed and bound anti-
body was detected in the LIA by addition
of the chemiluminescence substrate and the
emitted light was measured in a luminom-

eter (Microplate Luminometer, Berthold
Detection Systems, Pforzheim, Germany).
Measurements were performed for one sec-
ond per well and results are expressed as
relative light units (RLU). For fluorescence
detection an LB8 Platereader with confocal
optics, a 635 nm diode laser for excitation
and a single photon avalanche diode for de-
tection was used in the surface scan mode
with a scanned trace of 3 x 1000 wm. Data
analysis was performed applying peak de-
tection and counting of photons in peaks.

3. Results

3.1. Analytical Sensitivity with
Recombinant Bovine PrP

A method based on confocal fluores-
cence spectroscopy was evaluated for the
detection of the prion protein and compared
to the sensitivity of detection by an enzyme-
linked immunosorbent assay (ELISA).
The CFS assay was developed on the LB8
Platereader and was designed as a sandwich
immunoassay using the same two anti-PrP
antibodies as in a commercially available
luminescence immunoassay (Prionics®-
Check LIA). To compare the sensitivity
of PrP detection by CFS with the LIA, we
used a series of dilutions of recombinant
bovine PrP which were measured in paral-
lel by both technologies.

For the LIA, recombinant bovine PrP
was serially diluted from 100 ng ml™! to
0.39 ng ml~! and incubated with the horse
radish peroxidase (POD) conjugated detec-
tion antibody. The PrP-antibody complex
was then transferred to a 6H4-coated cap-
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ture plate. After washing, chemilumines-
cence substrate was added and light emis-
sion measured in a luminometer. The values
of five measurements were used to calcu-
late the mean and standard deviation for
each PrP concentration and are expressed
as relative light units (RLU). The limit of
detection of the LIA was determined at a
PrP concentration of 780 pg ml~' which
corresponds to a final concentration in the
well of the microplate of 49 pg ml~! or ~ 2
x 10712 M using the molecular weight of
23’690 g mol~! for recombinant bovine PrP
(Fig. 2A). Even at the highest PrP concen-
tration of 100 ng ml~! there was no signal
saturation observed demonstrating the wide
dynamic range of the LIA of more than three
orders of magnitude [10]. The background
was found to be due to unspecific binding
of the detection antibody to the 6H4-coated
capture plate since the signal with PrP alone
(‘no det Ab’) was about 10-fold lower than
the signal with the detection antibody alone
(‘no PrP’). Reproducibility of the LIA as-
say was excellent as evidenced by the small
standard deviations (< 10%).

The same samples used in the LIA assay
were analyzed in parallel with the CFS tech-
nology. Recombinant PrP was incubated
with 1 x 10719 M Cy5-conjugated detection
antibody, the reaction mixture was trans-
ferred to a 384-well glass plate coated with
biotinylated cellulose, NeutrAvidin and
biotinylated 6H4 antibody and fluorescent
targets on the plate surface were detected
by scanning the surface with the laser. From
the different options of analysis, counting of
photons in peaks was determined to be the
most sensitive method. The peak threshold
was chosen according to the background
signal of the blank samples, and the width
of all collected peaks was smaller than 5
bins to exclude unwanted signals (1 bin cor-
responds to 1 wm in the lateral dimension).
Each PrP dilution was analyzed fivefold to
investigate well-to-well variations and to
calculate mean values and standard devia-
tions. A detection limit of 3.13 ng ml~! was
determined for the LB8 assay which corre-
sponds to a final well concentration of 196
pg ml~! or ~ 8 x 10-'2 M (Fig. 2B) showing
that the detection limits of both the LIA and
CFS are in the same order of magnitude.
However, the LB8 technology has a lower
dynamic range than the LIA as shown by the
decrease in the number of photons in peaks
at concentrations higher than 50 ng ml~!. At
these high concentrations single peaks can
no longer be detected. Similar to the LIA,
the detection antibody gave some unspecif-
ic binding to the 6H4-coated capture plate
— compare signals with detection antibody
alone (‘no PrP’) with the signals with PrP
alone (‘no det Ab’). No peaks from back-
ground fluorescence were detected when
both PrP and the detection antibody were
omitted. Reproducibility of the LB8 assay
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Fig. 2. Analytical sensitivity of the Prionics®-Check LIA assay (A) and
the LB8 assay (B) with recombinant bovine PrP. Different amounts of
recombinant bovine PrP were measured with the two assays omitting the
proteinase K digestion step because recombinant PrP is not protease-
resistant. RLU s values obtained from the Prionics®-Check LIA or the
sum of photons in peaks from the LB8 assay are logarithmically plotted
against the concentrations of recombinant PrP ranging from 100 ng ml-! to
390 pg mi-!. As controls either PrP (no PrP) or the detection antibody (no

det Ab) were omitted from the reaction.

was clearly inferior to the LIA as shown by
the high standard deviations of 44% with-
out even including the outlier at a dilution
of 0.78 ng ml~!.

3.2. Analytical Sensitivity with BSE
Brain Homogenates

We next investigated the analytical sen-
sitivity of the two assays for the detection
of the misfolded form of the prion protein
(PrP) in BSE infected cattle brain homog-
enates using protease digestion to distin-

guish PrPS¢ from its cellular counterpart
PrPC. A tissue sample from the obex region
of a Western blot confirmed BSE positive
cow with low levels of PrPS¢ was homog-
enized, the brain homogenate was serially
diluted up to 256-fold into BSE negative
brain homogenate and then digested with
proteinase K. For the LIA assay, PrP27-30
in the digested brain homogenate was in-
cubated with the HRP conjugated detection
antibody, the PrP-antibody complex was
then transferred to a 6H4-coated capture
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plate, and the generated RLUs! of five
measurements were used to calculate the
mean and standard deviation for each di-
lution. Within this dilution range the limit
of detection was determined to be between
the dilutions of 1:128 to 1:256 (Fig. 3A).
Similar to the recombinant PrP samples,
the LIA showed no signal saturation with
the higher concentrated brain samples. A
BSE negative homogenate produced a 5.5-
fold higher signal than the water control
(‘no hom’). The standard deviations were
slightly higher than for recombinant PrP,
and the average error for the BSE positive
brain homogenates was 24%.

Aliquots of the digested BSE brain ho-
mogenates were analyzed in parallel with
the LB8 assay. Results of five measurements
were used to calculate the mean and stan-
dard deviation for each dilution. Peak analy-
sis and determination of the sum of photons
in all peaks resulted in the detection of dilu-
tions up to 1:64 (Fig. 3B). Higher dilutions
showed more signal variations and were not
significantly different from the background
signal. The higher concentrated samples
did not yield any peaks showing again the
lower dynamic range of the LB8 technol-
ogy considering that data analysis was op-
timized for the low concentration range of
the analyte. The standard deviations of the
1:16 to 1:256 diluted samples gave an aver-
age error of 17%. The 1:8 dilution was not
included in this analysis because the PrPS¢
concentration was too high for the applica-
tion of peak detection.

3.3. Analytical Sensitivity with
Recombinant PrP Spiked into Blood
Serum

In TSEs, prions and PrPS¢ replicate ef-
ficiently in the central nervous system and,
hence, brain tissue is used as the target organ
for the post mortem diagnosis using rapid
tests. However, a routine pre-symptomatic
test for TSEs would require examination of
easily accessible body fluids such as urine,
saliva or blood. Although, the presence of
PrPS¢-like molecules has been reported in
urine of TSE infected animals and humans
[24], this report has been questioned by re-
sults showing cross-reactivity of anti-PrP
antibodies with bacterial proteins present
in urine [25]. Because prions were found
in the blood of scrapie infected sheep [12],
blood seems the best option as a matrix for
anon-invasive TSE test for live animals and
humans. To evaluate blood as a matrix for
the detection of PrP, we performed spiking
experiments of recombinant bovine PrP
into bovine blood serum.

For the LIA, recombinant bovine PrP
was serially diluted in serum from 20 ng
ml~! to 0.4 ng mI~! and incubated with the
HRP conjugated detection antibody. The
PrP-antibody complex was then transferred
to a 6H4-coated capture plate and sig-
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Fig. 3. Analytical sensitivity of the Prionics®-Check LIA assay (A) and
the LB8 assay (B) with BSE brain homogenates. A BSE positive brain
homogenate was serially diluted into a negative brain homogenate. The
samples were digested with proteinase K and PrP27-30 was measured
with the two assays. RLU s~ values obtained from the Prionics®-Check
LIA or the sum of photons in peaks from the LB8 assay are logarithmically
plotted against the dilutions ranging from 1:2 to 1:256. As controls, either
a BSE negative brain homogenate (BSE neg) or PBS (no Hom.) were used

Fig. 4. Analytical sensitivity of the Prionics®-Check LIA assay (A) and the
LB8 assay (B) with recombinant PrP spiked into blood serum. Recombinant
bovine PrP was serially diluted into bovine blood serum and measured with
the two assays. RLU s™' values obtained from the Prionics®-Check LIA or
the sum of photons in peaks from the LB8 assay are plotted against the
concentrations of recombinant PrP ranging from 20 ng/ml to 400 pg/ml.
As controls either PrP (no PrP) or the detection antibody (no det Ab) were
omitted from the reaction.

in the reaction.

nal detection was performed as described
above. For the LB8 assay, aliquots of the
same PrP dilutions were incubated with
Cy5-conjugated detection antibody, trans-
ferred to the 6H4-coated 384-well capture
plate and the signals were analyzed with
the LB8 Platereader. In this experiment a
scan sensitivity of 10 x 1000 um was used
and data were analyzed by collecting all
photons above background threshold. Peak
analysis was not performed in this experi-
ment to cover a higher dynamic range. In
both assays, LIA and LB8, blood serum as

a matrix did not cause interference with the
read-out nor did it affect significantly the
intrinsic background as shown in the reac-
tion without adding the detection antibody
conjugate (‘no det Ab’) (Fig. 4). The detec-
tion limit for recombinant PrP spiked into
serum was found to be at least 400 pg ml~!
which corresponds to a final concentration
of about 50 pg mI~! or ~ 2 x 1012 M PrP in
the well of the microplate. Since this detec-
tion limit is in the same order of magnitude
as with PrP diluted in buffer (Fig. 2), we
conclude that serum does not show a sig-

nificant interference with the detection of
PrP in the two assay platforms. Serum alone
without spike showed a significant signal
in both assays which is due to endogenous
PrPC in serum as well as unspecific binding
of the detection antibody.

4. Discussion
Recently, the first cases of possible

blood transfusion transmitted vCJD have
been reported in the UK [26][27]. If the pos-
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sibility of transmission of vCJD by blood
transfusion is supported by the discovery of
similar cases in the future, this could have
serious implications for a vCJD epidemic
and underscores the importance of develop-
ing tests that are capable of detecting prions
in blood to assure the safety of the human
blood supply.

To date, PrPS¢ is used as a marker for
the post mortem diagnosis of TSEs because
high concentrations are found in the CNS of
infected animals and humans. In contrast,
PrPS¢ concentrations in blood are extreme-
ly low, if present at all, and ultra-sensitive
methods to detect PrP become manda-
tory for ante mortem test development. Al-
though progress has been made recently to
develop highly sensitive detection methods
for serological assays, only a few reports
have been published regarding the use of
such methods for the detection of the patho-
logical form of PrP.

We have developed an immunological
assay based on confocal fluorescence spec-
troscopy for the detection of PrP. This assay
was evaluated with regard to sensitivity for
the detection of PrPS¢ in BSE affected cattle
brain homogenates as well as for recombi-
nant PrP spiked into serum as a model for a
blood-based TSE test. Both assay technolo-
gies investigated in this report, the LIA and
the LBS test, use the same sample prepara-
tion and antibodies for the detection of PrP.
Contrary to our expectations, CFS showed
a similar analytical sensitivity to the LIA
for recombinant PrP as well as for diluted
BSE brain homogenates. Further, reproduc-
ibility was clearly better for the LIA than for
CFS as evidenced by the high variation of
signals in the LB8 assay. This experimental
variation is most likely due to insufficient
homogeneity in the coating of the plate as
a result of the manufacturing process and
could represent a serious constraint for a
routine diagnostic assay.

While the LIA had a wide dynamic range
covering more than three orders of mag-
nitude, the LB8 assay showed limitations
in the detection of higher concentrations
of the analyte. At higher concentrations,
peak analysis cannot be applied because
single peaks cannot be resolved resulting
in a decrease in the peak count. Therefore,
at higher concentrations, overall counting
of photons was employed and, hence, in-
terfering signals cannot be excluded from
the calculation. Another disadvantage of
the LBS8 technology is that the background
value has to be defined for each data set,
and it is also more difficult to define a cutoff
value in the LB8 assay than for the LIA.
Overall, the LB8 technology does not show
a higher analytical sensitivity than the LIA,
even when the path of the scan trace (and
therefore scan time) is extended. However,
the sensitivity of the LB8 technology could
possibly be further optimized for PrP de-

tection by changing parameters such as the
density and nature of the plate coating or by
using direct coating of the antibody to the
glass surface, co-immobilization of block-
ing molecules, changing buffers to reduce
unspecific binding of detection antibodies,
or even using alternative antibody sand-
wiches. In summary, CFS has potential as
a tool in ante mortem TSE diagnostics but
further optimization is necessary to achieve
the sensitivities required for the detection
of PrPS¢ in blood of humans and animals
affected with TSEs.
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