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Chronic Wasting Disease Prion Strain 
Emergence and Host Range Expansion 

Technical Appendix 

Additional Data 

Brain homogenates from all mice (experimentally infected animals and uninfected 

controls) were analyzed for the presence of PrP-res. Proteinase K-resistant PrP was detected in 

all mice infected with H95+ prions (Figure 1) demonstrating that H95+ is 100% penetrant. PrP-

res was not, however, detected in mice infected with the Wisc-1 strain from wt/wt or S96/wt deer 

or CWD2 from elk. 

A similar analysis of brain homogenates from hamsters was also performed. Wisc-1 

CWD was preferentially transmitted to hamsters upon primary passage (Figure 2). Wt/wt CWD 

caused clinical disease or subclinical accumulation of PrP-res in exposed hamsters. Transmission 

of S96/wt and H95/wt CWD prions resulted, primarily, in subclinical disease. Inoculation of elk 

CWD prions resulted in clinical disease in two out of five hamsters and subclinical disease in one 

animal. The H95/S96 isolate transmitted inefficiently with only one of eight hamsters having 

subclinical disease. This subclinical infection may be due to Wisc-1 in the H95/S96 deer isolate. 

Hamsters inoculated with uninfected deer brain homogenate did not show signs of prion disease 

nor accumulate PrP-res. 

Secondary structure of host PrP influences the ability of a strain to propagate in a new 

host. Based on NMR studies, it has been hypothesized that amino acid variation at residues 170-

175 (Figure 3) in PrPC results in a loop structure between beta-sheet 2 and alpha-helix 2 (β2-α2) 

whose flexibility influences the outcome of interspecies transmissions (1–7). Mice and humans 

share a flexible loop sequence (SNQNN) whereas deer and elk possess a rigid loop (NNQNT). 

Multiple attempts to transmit CWD prions to mice have failed (5–11). The transmission of prions 

occurs more readily when the loop structures match, e.g. BSE transmits to humans and mice 

(12,13). Experimental alteration of the mouse flexible loop to a rigid loop facilitated CWD 
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transmission (4,7). Our data suggests emergent CWD strain H95+ can overcome the 

conformational restriction imposed by the loop. 

Methods and Materials 

This study was conducted in accordance with the guidelines of the Canadian Council on 

Animal Care. The protocols used were approved by the Institutional Animal Care and Use 

Committees at the University of Alberta. 

Brain homogenates were prepared from clinically-affected white-tailed deer (Odocoileus 

virginianus) of defined genotypes (14,15) or as a pool from three captive CWD-positive 

132M/M elk (Cervus canadensis) (16,17), a kind gift from Catherine Graham. Four different 

white-tailed deer CWD isolates were used, one isolate was derived from a deer homozygous for 

the most common PRNP gene (wt = Q95G96) and three heterozygous deer (H95/wt, 96S/wt and 

H95/S96) expressing PRNP allele variants. These isolates have been extensively characterized in 

transgenic mice (15). Weanling C57Bl/6 mice were intracerebrally inoculated with 30 µl of 1% 

brain homogenate. Weanling Syrian Golden hamsters (Mesocricetus auratus) were 

intracerebrally inoculated with 50 µl of 10% brain homogenates (elk CWD was passaged at 1% 

brain homogenate). Mock-infected controls received brain homogenate from unaffected, PrP-res 

negative deer. Mice and hamsters were monitored for onset of clinical signs and disease 

progression. Individual incubation periods are expressed as the number of days post-inoculation 

(dpi) and were calculated from the time that the mice were inoculated until the time that clinical 

disease was established. Experiments were terminated at 708 dpi (mice) and 659 dpi (hamsters); 

all remaining animals were euthanized and assayed for PrP-res. 

Brains were collected from mice and hamsters, flash frozen and stored at -80 until 

analysis. Tissues were homogenized to 10% (wt/vol) in sterile water with a tissue disruptor 

(Omniprep) and disposable homogenization tubes and beads. PrP-res was detected following 

proteinase K digestion and immunoblotting as previously described (15). Blots were probed with 

antibodies SAF83 (mice; Cayman Chemical, Michigan) or 3F4 (hamsters; a kind gift from 

Richard Rubenstein) monoclonal antibodies. 
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Figure 1. Representative western blot analysis of PrP-res on primary passage of CWD in mice. Each lane 

is an individual mouse brain homogenate sample treated with 50 µg/ml of proteinase K; equivalent 

volumes were loaded in each well. Only mice infected with H95+ isolates accumulated PK-resistant PrP. 

UI is a brain homogenate from a mouse inoculated with CWD negative wt/wt deer brain homogenate. 

Blots were probed with monoclonal antibody SAF83 at a 1:10,000 dilution. An asterisk denotes a 

subclinical mouse. 

 

 
Figure 2. Representative western blot analysis of PrP-res on primary passage of CWD prions into Syrian 

golden hamsters. A. Brain homogenates from each passage line (10 µl of 10% brain homogenate) were 

treated with 100 µg/ml of proteinase K and 10 µl of each digested sample was loaded. One of 8 hamsters 

inoculated with H95/S96 CWD accumulated PK-resistant PrP. UI is a brain homogenate from a mock-

infected hamster. Blots were probed with monoclonal antibody 3F4 at a 1:10,000 dilution. Asterisks 

denote subclinically affected hamsters. 
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Figure 3. Alignment of PrP amino acid sequences from humans, cervids and rodents. Numbering is 

based on the human sequence. Deer polymorphisms at 95, 96 (human residues 91, 92 respectively) and 

residues forming the β2-α2 loop are boxed. 
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