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Transmissible spongiform encephalopathies (TSEs) are fatal, untreatable neurodegenerative diseases as-
sociated with the accumulation of a disease-specific form of prion protein (PrP) in the brain. One approach to
TSE therapeutics is the inhibition of PrP accumulation. Indeed, many inhibitors of the accumulation of PrP
associated with scrapie (PrPSc) in scrapie-infected mouse neuroblastoma cells (ScN2a) also have antiscrapie
activity in rodents. To expedite the search for potential TSE therapeutic agents, we have developed a high-
throughput screening assay for PrPSc inhibitors using ScN2a cells in a 96-well format. A library of 2,000 drugs
and natural products was screened in ScN2a cells infected with scrapie strain RML (Chandler) or 22L. Forty
compounds were found to have concentrations causing 50% inhibition (IC50s) of PrPSc accumulation of <10
�M against both strains. Seventeen had IC50s of <1 �M against both strains. Several classes of compounds
were represented in the 17 most potent inhibitors, including naturally occurring polyphenols (e.g., tannic acid
and tea extracts), phenothiazines, antihistamines, statins, and antimalarial compounds. These 17 compounds
were also evaluated in a solid-phase cell-free hamster PrP conversion assay. Only the polyphenols inhibited the
cell-free reaction, and their IC50s were near 100 nM. Several of the new PrPSc inhibitors cross the blood-brain
barrier and thus have potential to be effective after TSE infection reaches the brain. The fact that many are
either approved human drugs or edible natural products should facilitate their use in animal testing and
clinical trials.

Transmissible spongiform encephalopathies (TSEs) are neu-
rodegenerative diseases that include Creutzfeldt-Jakob dis-
ease, chronic wasting disease, scrapie, and bovine spongiform
encephalopathy. These diseases are characterized by the accu-
mulation of a form of prion protein (PrP) that is partially
resistant to degradation by proteases (23). The infectious TSE
agent is not fully understood but is surmised to contain the
proteinase K (PK)-resistant aggregate of PrP (8). The occur-
rence of TSEs is associated with specific mutations in PrP,
inoculation with infectious material, or apparently spontane-
ous onset (23). Currently, there are no therapies for TSEs, and
the diseases are invariably fatal. Thus, it is important to iden-
tify compounds with therapeutic or prophylactic activity
against these diseases.

The conversion of PrP from the normal, protease-sensitive,
and nonaggregated form (PrPC) to the aggregated and pro-
tease-resistant form associated with scrapie (PrPSc) or other
TSEs (PrPTSE) is a hallmark of the diseases. While the mech-
anism of neurodegeneration in TSEs is not clear, interactions
between PrPC and PrPTSE seem to be important in the pathol-
ogy of TSEs. Thus, the prevention of PrPTSE formation and/or
the elimination of existing PrPTSE may be therapeutic (14, 22,
29).

Chronically scrapie-infected neuroblastoma cells (ScN2a)

have been used extensively as a model for studying TSEs (1).
The cells produce PrPSc, permitting cellular processes associ-
ated with PrPSc production to be examined. ScN2a cells have
been used to study the effect of PrP mutations (16, 30), barriers
to interspecies transmission (21, 25), PrP metabolism (5), and
inhibitors of PrPSc formation (11). To expedite the screening
of compounds for anti-PrPSc activity in cell cultures, slot blot
and dot blot assays have been developed (24, 31). Many dif-
ferent types of compounds, such as sulfonated dyes (9), sul-
fated glycans (4), cyclic tetrapyrroles (7), polyene antibiotics
(18), curcumin (6), lysosomotropic antimalarial compounds
(11), phenothiazines (17), and polyamines (27), can inhibit
PrPSc formation when added to the medium of these cells. In
addition, several of these classes of inhibitors have prolonged
the survival time of scrapie-infected animals when adminis-
tered near the time of infection (3, 10, 12, 15, 22). Thus, ScN2a
cells provide a useful in vitro model for screening compounds
for anti-TSE activity.

In the present study, we screened a commercially available
library of drugs and natural products to find new candidates for
therapeutic intervention against TSEs. The inhibition of PrPSc

production was monitored in ScN2a cells infected with scrapie
strain RML (Chandler) (4) or 22L. PrPSc from cells plated in
a 96-well format was assayed with a modification of the dot blot
method of Rudyk et al. (24). Of the 2,000 compounds
screened, 17 had concentrations causing 50% inhibition
(IC50s) of PrPSc accumulation of �1 �M against the RML and
22L strains. A number of these candidates are used for other
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indications in humans and would therefore be available for
immediate clinical trials.

MATERIALS AND METHODS

Compound library. The library tested was The Spectrum Collection (Micro-
Source Discovery Inc., Groton, Conn.). The 2,000 compounds in the library are
primarily Food and Drug Administration (FDA)-approved compounds or natu-
ral products. An alphabetical list of the compounds is available at the Micro-
Source Discovery website at www.msdiscovery.com/spect.html. The compounds
are supplied as 10 mM solutions in dimethyl sulfoxide (DMSO).

Testing for PrPSc inhibitory activity in cell cultures. Approximately 20,000
RML (4)-infected or 22L-infected mouse neuroblastoma cells in 100 �l of me-
dium were added to each well of a Costar 3595 flat-bottom 96-well plate with a
low-evaporation lid (Corning Inc., Corning, N.Y.) prior to the addition of test
compounds. 22L-infected cells were developed by reinfection of RML-infected
mouse neuroblastoma cells cured by seven passages in 1 �g of pentosan poly-
sulfate/ml of medium (2). The cured cells were reinfected by incubation with
PrPSc purified from mouse brains infected with scrapie strain 22L. Others have
reported the susceptibility of mouse neuroblastoma cells to 22L infection (20).
Neuroblastoma cells reinfected with 22L have stably expressed PrPSc for over 100
passages. The cells were allowed to settle for 4 h before test compounds were
added.

The 10 mM solutions of test compounds were diluted in DMSO and then in
phosphate-buffered saline (PBS) prior to being introduced to the cell medium.
Five-microliter solutions were added to the cell medium. DMSO concentrations
in the cell medium were never higher than 0.5% (vol/vol). After a compound was
added, the cells were incubated for 5 days at 37°C in a CO2 incubator before
being lysed.

Prior to cell lysis, the cells were inspected by light microscopy for toxicity,
bacterial contamination, and density compared to controls. After removal of the
cell medium, 50 �l of lysis buffer was added to each well. Lysis buffer was
composed of 0.5% (wt/vol) Triton X-100, 0.5% (wt/vol) sodium deoxycholate, 5
mM Tris-HCl (pH 7.4 at 4°C), 5 mM EDTA, and 150 mM NaCl. At 5 min after
the addition of lysis buffer, 25 �l of PK (0.1 mg/ml; Calbiochem) in Tris-buffered
saline (TBS) was added to each well and incubated at 37°C for 50 min. A total
of 225 �l of 1 mM Pefabloc (Boehringer Mannheim) was added to each well to
inhibit PK activity. A total of 250 �l of 1 mM Pefabloc was added to samples that
were not PK treated.

High-throughput measurement of PrPSc by a dot blot procedure. The dot blot
procedure used is a streamlined version of that developed by Rudyk et al. (24).
A 96-well dot blot apparatus (Schleicher & Schuell) was set up with a 0.45-�m-
pore-size polyvinylidene difluoride (PVDF) membrane (Immobilon-P; Milli-
pore), and each dot was rinsed with 500 �l of TBS. Under vacuum, the lysed and
PK-treated samples were added to the apparatus over the PVDF membrane and
rinsed with 500 �l of TBS. The PVDF membrane was removed and covered with
3 M GdnSCN (Fluka) for 10 min at ambient temperature. GdnSCN was removed
by five PBS rinses, and the membrane was blocked with 5% (wt/vol) milk–0.05%
(vol/vol) Tween 20 (Sigma) in TBS (TBST-milk) for 30 min. An appropriate
dilution of monoclonal antibody 6B10, an immunoglobulin G2a antibody reac-
tive against mouse, hamster, elk, and sheep PrP in immunoblotting assays and
enzyme-linked immunosorbent assays (data not shown), or 8 �g of purified
anti-PrP mouse monoclonal antibody 6H4 (Prionics) in 15 ml of TBST-milk was
incubated with the membrane for 60 min. After TBST rinsing, a solution of �500
ng of an alkaline phosphatase-conjugated goat anti-mouse antibody (Zymed) in
15 ml of TBST-milk was added and incubated for 45 min. After additional TBST
rinsing, the membrane was treated with an enhanced chemifluorescence agent
(Amersham) for 10 min, allowed to dry, and then scanned with a Storm Scanner
(Molecular Dynamics). The intensity of the PrPSc signal from each well was
quantitated by using ImageQuant software (Molecular Dynamics). Each 96-well
plate had six untreated control wells and six wells treated with curcumin, a known
PrPSc inhibitor in RML-infected ScN2a cells (6).

Solid-phase PrP conversion assay. In brief, for the solid-phase PrP conversion
assay (18), a 100-ng suspension of hamster scrapie strain 263K PrPSc in 40 �l of
PBS was added to wells of a 96-well plate and air dried to promote adherence of
the protein to the surface. The wells were then blocked with 2% bovine serum
albumin in PBS. This solution was removed, and another solution, containing
�20,000 cpm of hamster 35S-labeled PrPC with or without potential inhibitors,
was added and incubated at 37°C for 48 h. The 35S-labeled PrPC solution was
removed, and the wells were washed. PK (20 �g/ml) was added to the wells and
then removed after 1 h to digest unconverted but bound 35S-labeled PrPC. The
protein in the wells was eluted by boiling in sodium dodecyl sulfate sample buffer
and scintillation counted. To obtain the relative percent conversion, the mea-

sured counts in PrPSc wells less the counts in bovine serum albumin-blocked
wells lacking PrPSc were compared to the total 35S-labeled PrPC counts added to
the wells.

RESULTS

High-throughput screen for PrPSc inhibitors. To facilitate
the screening of large numbers of compounds for the inhibition
of PrPSc accumulation, we developed a high-throughput test
using ScN2a cell cultures in combination with a rapid dot blot
assay for PrPSc (scrapie cell dot blot [SCDB] assay). PrPSc from
one well of ScN2a cells in a 96-well plate was readily detectable
by the SCDB assay (Fig. 1). Without PK treatment, PrPC from
uninfected N2a cells was also readily detectable, but PK treat-
ment eliminated this signal. Dilutions of scrapie-infected brain
homogenates indicated that the PrPSc signal intensity from one
well of cells fell between that from samples with 1.5 and 15 �g
of brain wet-weight equivalents (Fig. 1) in a linear response
range of the PrPSc SCDB assay (data not shown). Similar
results were obtained with anti-PrP monoclonal antibodies
6H4 (Fig. 1) and 6B10 (data not shown). A typical dot blot
from the SCDB assay with antibody 6B10 is shown in Fig. 2.

Screening of a 2,000-compound library. The Spectrum Col-
lection, a library of 2,000 drugs and natural products, was
screened for PrPSc inhibitory activity with the SCDB assay. The
identities of the compounds were not revealed to the investi-
gator until screening was completed. A flowchart of the screen-
ing sequence is shown in Fig. 3. The compounds were screened
initially at 10 �M against RML-infected cells. Approximately
70% of the compounds showed less than 50% inhibition of
PrPSc formation at 10 �M in these cells and were not evaluated
further. Approximately 20% (398) of the compounds were
cytotoxic at 10 �M and were tested again at 1 �M. A smaller
group of 246 compounds inhibited RML PrPSc accumulation
by more than 50% at 10 �M without observed toxicity. These
246 compounds were tested further at 10 �M in ScN2a cells
infected with scrapie strain 22L, and 40 of them were found to
reduce PrPSc accumulation by �50% (35 compounds with
IC50s of between 1 and 10 �M are shown in Fig. 4). These 40

FIG. 1. Dot blot of brain-derived PrPSc and ScN2a cell-derived
PrPC and PrPSc. The wells shown are from a single membrane visual-
ized with primary antibody 6H4. The samples in the first lane contain
the indicated brain wet-weight (wet wt) equivalents in a lysate from a
hamster clinically ill from infection with scrapie strain 263K. The
second and third lanes from the left contain lysates from RML-in-
fected ScN2a cells (one well equivalent). The fourth and fifth lanes
contain lysates from uninfected N2a cells. PrPC from uninfected cells
was detected without any PK treatment.
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compounds were then tested at 1 �M against both RML- and
22L-infected cells, revealing 5 compounds with IC50s of �1
�M against both strains. Twelve additional inhibitors fitting
these criteria were discovered when the 398 compounds cyto-
toxic at 10 �M were tested at 1 �M against both RML- and
22L-infected cells. Thus, of the 2,000 compounds screened, 17
had an IC50 of �1 �M against both scrapie strains without
observed toxicity (Fig. 5).

For compounds to pass through the screen described in Fig.

3, the cells had to grow from low density to confluence and
thrive in the presence of test compounds. However, as an
additional test for potential cytotoxicity, a 3-[4,5-dimethylthia-
zol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) cell viability
assay was performed with the 17 most potent inhibitors (19).
The assay was done in duplicate after 3 and 4 days of incuba-
tion with the 17 compounds at 1 �M. The percentage of cell
viability with all compounds tested in the MTT assay was in the
range of 90 to 129% of controls on both days. In contrast, with
aklavine and celastrol, which had visually obvious cytotoxicity,
2 to 9% cell viability was obtained on both days. The inhibition
of PrPSc accumulation by these 17 compounds in the SCDB
assay was confirmed in six separate experiments. Subsequent
testing of these 17 compounds at 500, 100, and 10 nM revealed
that tannic acid had an IC50 of �100 nM, whereas the other 16
compounds had IC50s of between 100 nM and 1 �M (Fig. 5).

Of the 17 most potent inhibitors in The Spectrum Collection
that were active against both scrapie strains, two, quinacrine
and lovastatin, were identified previously as PrPSc inhibitors
(11, 28). The remaining 15 compounds are novel inhibitors
representing multiple classes of drugs or natural products, in-
cluding polyphenols (e.g., tea and tree gall extracts), antima-
larial compounds, antihistamines, phenothiazine analogs (e.g.,
antipsychotics), statins (hepatic hydroxymethyl glutaryl coen-
zyme A reductase inhibitors), and others, as indicated in Fig. 5.

Test of inhibition of cell-free PrP conversion. To test for
direct effects on PrP conversion, the 17 most potent inhibitors
were added to a solid-phase cell-free conversion (SP-CFC)
reaction in which hamster PrPSc is used to induce the conver-
sion of radiolabeled hamster PrPC to a PrPSc-like PK-resistant
state (18a). Three polyphenols, tannic acid, katacine, and
2�,2��-bisepigallocatechin digallate, inhibited the SP-CFC re-
action, with an IC50 of approximately 100 nM (Fig. 6). The
other 14 compounds were not inhibitory in the SP-CFC reac-
tion at concentrations up to 100 �M (data not shown).

Test for destabilization of preexisting PrPSc. To search for
compounds that can destabilize preexisting PrPSc, compounds
with IC50s of �10 �M were incubated at 250 �M with ScN2a
cell lysates for 24 h at 37°C to determine whether they could
increase the PK sensitivity of PrPSc. However, even at a con-
centration at least 25 times its IC50, no compound was able to
increase the PK sensitivity of PrPSc (data not shown).

DISCUSSION

The high-throughput SCDB assay has greatly expedited our
search for new, potentially therapeutic inhibitors of PrPSc ac-
cumulation. Clearly, one cannot expect that all compounds
selected as potent inhibitors with this in vitro screen will prove
to be effective anti-TSE drugs in vivo. However, given that a
majority of the different classes of compounds that were pre-
viously identified as potent inhibitors by use of RML-infected
ScN2a cells have prophylactic efficacy against scrapie in vivo,
we expect the SCDB assay will be valuable in the initial screen-
ing of potential drugs from large compound libraries. The
additional use of ScN2a cells infected with the 22L strain of
scrapie in the SCDB assay helps to identify compounds with
broader, less strain-dependent inhibitory activity. Adaptations
of the SCDB assay for use with TSE-infected cell cultures from

FIG. 2. Partial 96-well dot blot showing the PK-resistant PrP signal
visualized with primary antibody 6B10. Signals from untreated control
(Cont) cells and curcumin-inhibited (Cur) cells are indicated. The
latter were incubated in the presence of 10 �M curcumin, a known
inhibitor of PrPSc in RML-infected cells (6). Other dots represent
signals from ScN2a cells after incubation with 10 �M concentrations of
various compounds. Some of these spots have an intensity comparable
to that of controls, indicating no inhibition of PrPSc formation. Others
that are less intense were due to compounds with various inhibitory
strengths or toxicities.

FIG. 3. Flowchart of the screening of The Spectrum Collection
compound library.

10290 KOCISKO ET AL. J. VIROL.



other species should increase the value of the assay for pre-
dicting efficacy against TSE diseases of humans and livestock.

In our screening of the 2,000 compounds of The Spectrum
Collection, both new and old inhibitors were identified. Of the
17 most potent inhibitors in the library with activity against the
RML and 22L mouse scrapie strains (Fig. 5), 15 were new,
whereas quinacrine and lovastatin were already known as
PrPSc inhibitors in scrapie-infected cell cultures (11, 28). Other
previously identified inhibitors, such as chloroquine (11) and
promazine, promethazine, and chlorpromazine (17), also in-
hibited PrPSc accumulation in the SCDB assay screening (Fig.
4) but were not among the 17 most potent and strain-indepen-
dent compounds in the library. The fact that several previously
known inhibitors were selected by our blind screening of a
large compound library inspires confidence in the utility of the
SCDB assay.

Polyphenol inhibitors. Numerous polyphenols were selected
as PrPSc inhibitors against both strains of mouse scrapie in the
SCDB assay. Tannin (tannic acid), the most potent inhibitor
found, is a relatively nontoxic constituent of foods such as tea,
red wine, beer, and nuts. 2�,2��-Bisepigallocatechin digallate is
also a component of tea, and katacine is another naturally
occurring polyphenol antioxidant. Relatively few studies have
been done on the bioavailability of the polyphenols from tea
extracts, but significant oral absorption has been shown in
humans (32). While at first glance these water-soluble com-

pounds might not be considered likely to cross the blood-brain
barrier, radiolabeled epigallocatechin gallate, another tea ex-
tract polyphenol, has been detected in mouse brains after oral
administration (26). A number of other polyphenols, including
epigallocatechin 3,5-digallate and epicatechin monogallate,
were included in the group with IC50s of between 1 and 10 �M
(Fig. 4). The naturally occurring polyphenols represent a part
of the normal human diet and are relatively nontoxic. Even if
the ability of these compounds to cross the blood-brain barrier
is questionable, they may be useful as prophylactic agents
against peripheral infections or as TSE decontaminants.

Not all polyphenols tested were PrPSc inhibitors. Epicat-
echin and epigallocatechin, with molecular weights of about
300, were ineffective, although they represent portions of
larger polyphenol molecules that were effective, such as epi-
gallocatechin 3,5-digallate. While most of the polyphenol in-
hibitors were larger than 350 Da, a similar polyphenol with a
molecular weight of 304, 2,3,5,7,3�,4�-pentahydroxyflavan, was
an inhibitor. This molecule is more conjugated and planar than
epicatechin (Fig. 7). Although these results indicate that minor
structural differences can have dramatic effects on polyphenol
efficacy, further study is needed to clarify the structure-activity
relationships.

Malaria drugs. Quinacrine and other antimalarial com-
pounds have been reported to inhibit PrPSc formation in cell-
based assays (11, 17). Quinacrine was reported to have an IC50

FIG. 4. Structures of compounds in The Spectrum Collection with IC50s of �1 and �10 �M against both the RML and 22L scrapie strains,
listed in approximate alphabetical order. 2,3,5,7,3�,4�-penta-, 2,3,5,7,3�,4�-pentahydroxyflavan.

VOL. 77, 2003 NEW INHIBITORS OF PrPSc FORMATION 10291



of 400 nM, in good agreement with our present results. How-
ever, quinacrine has not shown any long-term benefit against
Creutzfeldt-Jakob disease in preliminary clinical trials in hu-
mans (13). Since drug bioavailability, transport, and metabo-
lism can depend markedly on structural details, it is possible
that the other antimalarial compounds that were identified in
this study are more effective than quinacrine in vivo. For in-
stance, amodiaquine and bebeerine were among the 17 most
potent inhibitors. Amodiaquine is a 4-aminoquinoline analog
of chloroquine that is currently used as an antimalarial drug,
but it was a stronger inhibitor of PrPSc formation in the SCDB
assay. Chloroquine had an IC50 between 1 and 10 �M, in good

agreement with a previous study (11). The closely related com-
pounds hydroxychloroquine and hydroquinidine had similar
IC50s. Bebeerine (curine) is a bisbenzylisoquinoline alkaloid
naturally produced from the root bark of Chondrondendron
platyphyllum. Another naturally produced bisbenzylisoquino-

FIG. 5. Structures of compounds in The Spectrum Collection with
IC50s of �1 �M against both the RML and 22L strains of scrapie.
Compounds are arranged from low to high approximate IC50s.

FIG. 6. Inhibition of solid-phase cell-free PrP conversion by poly-
phenols. The conversion relative to that in control reactions is plotted
against the concentration of polyphenol added to the reaction. 2�,2��-
BGCD, 2�,2��-bisepigallocatechin digallate.

FIG. 7. Structural comparisons of inhibitory and noninhibitory
polyphenols. Epicatechin and epigallocatechin were not inhibitors un-
til the addition of a gallate, which was not an inhibitor on its own.
Compared to epicatechin, the inhibitor 2,3,5,7,3�,4�-pentahydroxyfla-
van has one additional conjugated double bond and an additional
hydroxyl group. The double-ring system in the flavan should be more
planar than the corresponding rings in epicatechin.
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line alkaloid, tetrandrine, was also a potent inhibitor. Although
not known to be antimalarial, this compound is a nonselective
Ca2� channel blocker derived from a Chinese medicinal herb,
Stephenia tetrandra S. Moore, and has been used to treat hy-
pertension and autoimmune disorders in traditional Chinese
medicine.

Antihistamines. The antihistamines astemizole and terfena-
dine were both among the most potent PrPSc inhibitors. These
compounds are known to be poor at crossing the blood-brain
barrier, a fact which may limit their therapeutic usefulness
against TSEs. These antihistamines have been used extensively
in humans but are currently not marketed in the United States
because of a concern for serious, but rare, cardiovascular tox-
icity and the availability of safer alternatives.

Phenothiazine derivatives and analogs. The phenothiazine
derivatives chlorpromazine, promazine, and promethazine in-
hibited PrPSc accumulation, in agreement with another study
(17). However, our screen identified several more potent phe-
nothiazine inhibitors, including the FDA-approved antipsy-
chotics thioridazine, trifluoperazine, and prochlorperazine.
The most potent group of 17 inhibitors identified in this study
also included the FDA-approved antipsychotic thiothixene,
which is a phenothiazine structural analog. These phenothia-
zine derivatives and analogs penetrate the blood-brain barrier,
a feature that should be beneficial in treating TSEs.

Other inhibitors. Lovastatin is an FDA-approved hepatic
hydroxymethyl glutaryl coenzyme A reductase inhibitor that
reduces blood cholesterol levels and is known to cross the
blood-brain barrier. Its inhibition of PrPSc accumulation at 500
nM agrees with a previous study (28) and places it among the
best inhibitors. Budesonide is a steroid derivative approved by
the FDA to treat asthma, chrysanthellin A is a naturally pro-
duced steroidal glycoside, and clomiphene is the FDA-ap-
proved treatment of choice for anovulatory infertile women
with polycystic ovary syndrome.

Inhibition of cell-free PrP conversion. The SP-CFC reaction
monitors direct hamster PrP interactions. Because there pre-
sumably are therapeutic targets besides PrP conversion for the
TSEs in vivo, a compound could be effective in scrapie-infected
cells and animals without being effective in the SP-CFC assay.
For example, quinacrine was an effective PrPSc inhibitor in the
SCDB assay but was not effective at inhibiting the SP-CFC
reaction. Quinacrine is a lysosomotropic amine and may func-
tion by altering endosomal or lysosomal microenvironments
(11). Another example is lovastatin, which is thought to inhibit
PrPSc formation indirectly by depleting cellular cholesterol
(28), consistent with its inability to block the SP-CFC reaction.
Indeed, a majority of the 17 most potent inhibitors in the
SCDB assay were unable to block the SP-CFC reaction. An-
other possible explanation for the discordance between the
SCDB and SP-CFC assays is the species specificity of interac-
tions with PrP isoforms. The SCDB and SP-CFC assays involve
mouse and hamster PrP molecules, respectively. Regardless,
the three polyphenols were potent inhibitors in both types of
assays and thus appear to be direct inhibitors of PrP conver-
sion. Although we do not anticipate that the screening of
compound libraries with the SP-CFC assay alone would be as
predictive of in vivo efficacy as the SCDB assay, we have shown
that the cell-free assay can be used to obtain mechanistic in-

sights into whether inhibitors identified in the SCDB assay act
via direct or indirect mechanisms.

Conclusion. This screening has identified new compounds
and classes of compounds that are effective PrPSc inhibitors
against two scrapie strains in cell cultures. The naturally oc-
curring polyphenols were also effective inhibitors of cell-free
PrP conversion. Barring hamster and mouse PrP species dif-
ferences, these results suggest that the polyphenols inhibit
PrPSc formation through direct PrP interactions, whereas the
other inhibitors may work indirectly. Among the list of the 17
best inhibitors are FDA-approved compounds and dietary con-
stituents that should be acceptable for testing in infected ani-
mals and humans. The fact that a number of the new inhibitors
are known to cross the blood-brain barrier makes them attrac-
tive as potential anti-TSE therapeutic agents and distinguishes
them from many previously identified PrPTSE inhibitors.
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