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New Assay Offers Improved Detection of Deadly Prion Diseases  
Timed amyloid seeding assay achieves or surpasses sensitivity of currently available tests for 

transmissible spongiform encephalopathies, according to report  
in The Journal of Molecular Diagnostics  

 
Philadelphia, PA, April 8, 2016 – Transmissible spongiform encephalopathies (TSEs), or prion diseases, 
are a family of rare progressive, neurodegenerative illnesses that affect both humans and animals. TSE 
surveillance is important for public health and food safety because TSEs have the potential of crossing 
from animals to humans, as seen with the spread of mad cow disease, or bovine spongiform 
encephalopathy (BSE). A study in The Journal of Molecular Diagnostics describes an advanced assay 
that offers better sensitivity than currently available tests for detecting a prion disease affecting elk.  
 
“The significance of TSEs on human health was not entirely realized until cases of variant Creutzfeldt-
Jakob disease (vCJD) in humans had been discovered in the years following the BSE outbreak in the 
United Kingdom. These vCJD cases were associated with consuming meat products contaminated with 
BSE prions,” explained lead investigator Stefanie Czub, DVM, PhD, of the Canadian BSE Reference Lab, 
Canadian Food Inspection Agency, Lethbridge Laboratory, Lethbridge, Alberta (Canada). “The result is 
that many countries have enacted TSE surveillance programs, aiming to eradicate livestock-related 
TSEs.” 
 
Surveillance programs rely on highly sensitive diagnostic methods to detect infections early. Addressing 
the need to define steadfast analytical performance criteria for prion amyloid seeding assays (ASAs), 
researchers developed a method to measure prion protein conversion time (from normal cellular form to 
prion form) by a combination of statistical analyses to obtain a prion-detecting ASA with a known degree 
of confidence. They compared the sensitivity of the new assay technique, the timed prion seeding assay 
(tASA), to other currently available tests (two bioassays in laboratory rodents and three commercially 
available TSE rapid tests).  
 



The test samples came from elk brains infected experimentally with chronic wasting disease (CWD), a 
prion disease that affects cervids (hoofed ruminant mammals in the deer family). The investigators were 
able to define clear cut-off criteria, allowing determination of TSE-positive and TSE-negative states. 
Unlike TSE rapid tests, ASAs also have the potential to detect and measure TSE infection in blood, 
saliva, or urine. This would offer clinical advantages, such as the ability to sample blood instead of relying 
on more invasive tissue biopsy and to screen blood donations for contamination.  
 
“We found that the tASA was at least as sensitive as two rodent bioassays and up to 16 times more 
sensitive than three different TSE rapid tests,” noted lead author John G. Gray, MS, Canadian BSE 
Reference Lab, Canadian Food Inspection Agency.  “This study should further advance ASAs as 
recognized prion detection systems. We believe this methodology represents the future for prion 
diagnostics, especially concerning human health, for example in screening blood donations.” 
 
The tASA is an in vitro method that mimics the conjectured mechanism of prion propagation in vivo. It is a 
conversion assay that uses recombinant prion-related protein as a substrate and detects conversion via 
changes in fluorescence. The report describes time specifications for the assay to help avoid false-
positive results (30 hours) or false-negative results in weakly-positive samples (48 hours), as well as the 
number of replications necessary for adequate sensitivity (2-12).  
 
“This study represents an important first step for the tASA diagnostic protocol to gain regulatory approval 
for its use in TSE surveillance programs targeting CWD in cervids,” commented noted authority Holger 
Wille, PhD, of the University of Alberta Department of Biochemistry and Centre for Prions and Protein 
Folding Diseases in Edmonton, Alberta (Canada). “Additional work will also be needed to fine-tune and 
test tASA for the detection of prions in peripheral organs and environmental samples, which represent a 
substantial unmet need to track the spread of CWD prions among North America cervids as well as in the 
environment.” 
 
Prions are abnormal, transmissible pathogenic agents that induce abnormal folding of specific, normal 
cellular proteins. Because these proteins are concentrated in brain tissue, brain damage is characteristic 
of prion diseases. Prion diseases generally progress rapidly and are associated with high mortality. Prion 
disease occurs when the normal cellular form of prion-related protein converts or conformationally 
changes to the disease form. Once the disease form is introduced, it becomes self-perpetuating as it 
converts the normal form into more of the disease form. CWD is currently spreading throughout the U.S. 
and Canada, is also present in South Korea, and was just diagnosed in a first reindeer in Norway. 
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NOTES FOR EDITORS 
“Defining and Assessing Analytical Performance Criteria for a TSE-Detecting Amyloid Seeding Assay,” by 
John G. Gray, Catherine Graham, Sandor Dudas, Eric Paxman, Ben Vuong, and Stefanie Czub (DOI: 
http://dx.doi.org/10.1016/j.jmoldx.2016.01.005). Published online in advance of The Journal of Molecular 
Diagnostics, Volume 18, Issue 3 (May 2016) published by Elsevier. 
 
Full text of this study is available to credentialed journalists upon request; contact Eileen Leahy at 732-
238-3628 or jmdmedia@elsevier.com. Journalists wishing to interview the authors may contact Dr. 
Stefanie Czub at +1 403-382-5549, or Stefanie.czub@inspection.gc.ca. Dr. Holger Wille may be reached 
for comment at +1 780-248-1712 or wille@ualberta.ca.  
 
This research was supported by the Alberta Livestock and Meat Agency (grant #2012A006R) and the 
Canadian Food Inspection Agency, Alberta Prion Research Institute, PrioNet Canada. 
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The Journal of Molecular Diagnostics, (http://jmd.amjpathol.org), the official publication of the 
Association for Molecular Pathology, co-owned by the American Society for Investigative Pathology, and 
published by Elsevier, Inc., seeks to publish high quality original papers on scientific advances in the 
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The Journal of Molecular Diagnostics, with an Impact Factor of 4.851, ranks 8th among 75 journals in 
Pathology, according to 2014 Journal Citation Reports® Thomson Reuters, 2015. 
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