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ated horizorita_lléontact [5,9.18,19) We aligned the amino
acid sequences from species of cervid species which were

used in the experiment: elk (Cervus elaphus; GenBank

Accession No. CAA70902) reindeer/caribou, (Rangifer

tarandus, GenBank Accession No. AAZ81477—reindeer -
is the European name for wild caribou), and moose {Alces
alces; GenBarik Accession No. AAZ81479) (Fig. 1A). The

protein sequerice of these three cervid species is highly
conserved, with only one amino acid polymorphism
teported in GenBank. We also aligned the amino acid
sequences: of elk with other species, such as hamster,
" human, mouse, bovine, and sheep, which reveals that
the protein sequence-of PrP© is more than 90% conserved
{Fig. 1B). ' :

In vitro conversion of various species with CWD prion
template .

Normal brain homogenates from elk, reindeer, moose,
caribout, human, hamster, mouse, bovine, and sheep, which
were incubated with CWD-affected elk brain “‘seeds™, were

tested for conversion to a protease-resistant PrP isoform

(Fig. 2) as previously described for human CID in vifro
conveision {17]. As a negative control, Prnp null mouse
brain showed no signal corresponding to PK-resistant
PrP5¢ (Fig. 2, K/O mouse bar}. Partial denaturation of nor-
mal brain homogenates induced by exposure to low pH
and guanidine enhanced in virro conversion to PK-resistant
PrP (Fig. 2) has been previously reported for the human,_
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“Fig. 2. Invitro conversion of treated PrP in the presence of PrP% from CWD elk brain. Immunoblots of the PK-resistant PrP isoforms with 64 antibody.
Samples were treated with GdnHCl and incubated in PBS (pH 7.4) with 0.05% SDS and 0.5% Triton X-100, at 37 °C for 12 h with shaking in the presence
of trace amount of elk PrP*. CWD—, normal elk braini homogenate as control; ~ and + indicates the PK treatment, CWD+. elk CWD brain homogenate
ag a control, The rests.are the amplification of PrP¥ in the different species, using elk CWD as seed, tréated or untreated with acid (pH 7.4 or pH 3.5).

system [17]. All samples of normal brain contained PrP,
which was sensitive to PK digestion {elk shown in Fig. 2,
other species not shown). Five microliters of CWD brain
homogenate was barely visible after PK digestion
(Fig. 2), which was 25-fold greater thdn the dilution-
adjusted CWD seed used in conversion system, excluding
artifact from input PrP%, Bands of the PK-resistant Prp>
form were present at- ~2] kDa ‘in all the species under
acidic conditions (pH 3.5), except for the Prap null mouse
(Fig 2). However, PK-resistant PrP% was poorly generated
in some species in which the brain homogenates were

“treated under neutral conditions (pH 7.4), such as in

human, hamster, mouse, bovine, and sheep. For homoge- .
nates treated at neutral pH (pH 7.4), the progression from
most susceptible to least susceptible was: elk,
reindeer > moose > caribou > hamster > human, bovine,
sheep > mouse, with no detected conversion in Prip null

mouse brain.

denaturation

Treatment of subsirate brain with acidic pH (pH 3.5)
enhanced PrP“"P_induced conversion of all species, except
Prp null mice as expected (Fig. 3A). If the conversion of
partially denatured PrP can be considered to be the maxi-
mum achievable conversion, the ratio of conversion of
brain -homogenates treated at pH 7.4 relative to pH 3.5
may provide a “conversion efficiency ratio” (CER} for that
species. The comparative CER within different species is’
shown in Fig. 3B. Notably, some cervid species showed

. variability in crude conversion efficiency of native and -

denatured substrate, despite similar (or even identical)
PrP amino acid sequences (e.g., caribou and reindeer).
Although individual assays might vary for trivial reasons
such as slightly differing concentration of brain homoge-
nate, the adjusted CER seems to indicate all cervids display
si'rnilarvsubstratc_’. conversion efficiericy as expected from
their evolutionary proximity. The CER analysis also
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Fig. 3. {A)The immunoblots as in Fig. 2 were e}iamined by densitémetry -
to determine the ratio of neutral (pH 7.4) and acidic {pH 3.5} forms of -
PrP* using Quantity One software (Bio-Rad). (B} Conservation efficiency -

ratio of native and denatured PrP substrate.

appears to show that hamster segregates with the cervids.
Although Syrian hamsters were initialty deemed resistant
to CWD, a recent publication. demonstrates that CWD
can be transmitted and adapted to hamsters [20]:
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Measurement of species batriers by in vitro conversion
assely'’s '

A number of studies have been published on the Prp®.
induced conversion of PrP¢ [14.15,21--25] However, in
these assays require molecular cloning to obtain recombi-
nant PrP of different species. derived from cells in culture
that may not possess bram-specific PrP postiranslational
modifications, and/or brain molecules which may facilitate
PrP isoform conversion. Furthermore, it now appears that

PMCA. may trigger stochastic generation of PrP* de novo’

[15], which may render this technique. unsuitable for. deter-
mining species barriers of prion infection.

Substrate denaturation and luman health

We confirm with multiple species that acid/GdnHCIL- .

treated brain PrP< is a superior substrate for in vitro con-
version than untreated PrPC, possibly by overcoming con-
formational barriers in partial denaturation of substrate
PrPC. PrP conversion in scrapie-infected neuroblastoma
cells is believed to occur in endosomes, 2 low-pH and
reducing environment [26] The -non-ruminant siomach
" possesses a low pH lumen, and PrPC is expressed in this
organ [27] Such acidic {denaturing) organ or cellular
organellar environments might also promote CWD trans-
mission to non-cervid species, including humans.
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