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Evidence of a molecular barrier limiting
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Chronic wasting disease (CWD) is a transmissible
spongiform encephalopathy (TSE) of deer and elk,
and little is known about its transmissibility to other
species. An important factor controlling interspecies
TSE susceptibility is prion protein (PrP) homology
between the source and recipient species/genotypes.
Furthermore, the efficiency with which the protease-
resistant PrP (PrP-res) of one species induces the
in vitro conversion of the normal PrP (PrP-sen) of
another species to the protease-resistant state correl-
ates with the cross-species transmissibility of TSE
agents. Here we show that the CWD-associated PrP-
res (PrPCWD) of cervids readily induces the conversion
of recombinant cervid PrP-sen molecules to the pro-
tease-resistant state in accordance with the known
transmissibility of CWD between cervids. In contrast,
PrPC"P.induced conversions of human and bovine
PrP-sen were much less efficient, and conversion of
ovine PrP-sen was intermediate. These results demon-
strate a barrier at the molecular level that should
limit the susceptibility of these non-cervid species to
CWD.
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Introduction

The apparent transmission of bovine spongiform ence-
phalopathy (BSE) to humans (Bruce et al., 1997; Hill et al.,
1997) and other mammalian species emphasizes the
importance of considering the potential for cross-species
transmission of other animal transmissible spongiform
encephalopathy (TSE) diseases. A high percentage (up to
15%) of free-ranging deer and elk in parts of north-eastern
Colorado and south-eastern Wyoming are infected with
chronic wasting disease (CWD) (Miller et al., 2000).
CWD-infected cervids have also been identified in game
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farms in several other western US states. Although it
appears that natural transmission of CWD between cervids
is important in the maintenance of the CWD epidemic, the
origin of CWD and the mode of transmission between wild
animals are not understood. Furthermore, it is not clear
whether the disease can be transmitted to humans who
hunt and eat these animals or to domestic livestock whose
range may overlap with infected cervids. The trans-
missibility of CWD to animals should be tested experi-
mentally in vivo, but such tests will take years to complete
because of the long incubation periods commonly encoun-
tered in interspecies TSE transmissions. Because of these
problems, and the fact that CWD transmissibility cannot
be tested directly in humans, we have sought alternative
clues to the potential interspecies transmissibility of CWD.

In TSE diseases, the host’s protease-sensitive prion
protein (PrP-sen or PrPC) is converted to a protease-
resistant isoform (PrP-res). Transgenic studies have dem-
onstrated the importance of PrP sequence homology
between the sources and recipients of TSE infections
(Prusiner et al., 1990). Such PrP homology is also
important in PrP-res formation, as demonstrated in
scrapie-infected neuroblastoma cells (Priola et al., 1994;
Priola and Chesebro, 1995) and cell-free reactions
(Kocisko et al., 1995; Bossers et al., 1997, 2000;
Raymond et al., 1997; Horiuchi et al., 2000). In cell-free
reactions, PrP-res directly induces the conversion of PrP-
sen to a protease-resistant state that is biochemically
indistinguishable from PrP-res (Kocisko et al., 1994).
Although the products of this reaction have not yet been
shown to be infectious, this apparent self-propagating
activity of PrP-res correlates with infectivity in denatura-
tion studies (Caughey et al., 1997) and shows striking
strain and species specificities that reflect important
biological parameters of these diseases (Bessen et al.,
1995; Kocisko et al., 1995; Bossers et al., 1997, 2000;
Raymond et al., 1997). For instance, the efficiency of
conversion reactions between PrP-res and PrP-sen of
different species correlates with the relative TSE trans-
missibility between those species in vivo (Kocisko et al.,
1995; Bossers et al., 1997, 2000; Raymond et al., 1997,
Chabry et al., 1999; Horiuchi et al., 2000). Collectively,
the above studies provide evidence that an important
control point in interspecies TSE infections is the
molecular compatibility between incoming PrP-res and
the endogenous PrP-sen. In the present study, we have
compared the efficiency with which PrP-res from CWD-
infected cervids (PrP€WP) induced conversion of PrP-sen
molecules from other species. Although multiple factors
control whether CWD actually transmits to other species,
our analysis provides an initial assessment of the relative
likelihoods that incoming PrPWP  if delivered to an
appropriate anatomical site, can initiate new, potentially
pathogenic PrP-res formation.
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