
 

Scientists study compounds with anti-prion
properties to address rare but fatal diseases
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Illustration of the experiment showing a prion protein held in the laser tweezers
with the compound coming down to bind on it. Credit: University of Alberta

A team of scientists from the University of Alberta is examining
compounds with anti-prion properties, which can alter the misfolding of
proteins in rare but universally fatal prion diseases like Mad Cow and
Creutzfeld-Jakob. Their results have just been published in Nature
Communications.
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"The goal of our work is to figure out how to address protein misfolding
diseases," says Michael Woodside, professor in the Department of
Physics, cross-appointed at the National Institute for Nanotechnology.
"There are a number of things that can go wrong if you don't have the
right protein structure. There's a wide range of diseases associated one
way or another when proteins convert into the wrong shape." These
diseases include not only Mad Cow and Creutzfeld-Jakob, but also
Alzheimer's, ALS, Parkinson's, and Huntington's.

Woodside explains that though the causes of diseases associated with
protein misfolding are often hotly debated, it is undeniable that the
misfolding of proteins in each creates a cascade-like effect of problems.
He and his colleagues—including Valerie Sim from the U of A Faculty
of Medicine and Dentistry—are working to get at the root of the
problem, right down to the molecular level.

"Our results are surprisingly similar to how some of the machinery in
healthy cells functions to keep misfolded proteins at bay," says
Woodside. "What we have found is that the effect of the anti-prion
compound is more complex than we originally thought. It not only
stabilizes the correct structure, it also inhibits the interactions that drive
the formation of stable incorrect structures."

Woodside explains that in a healthy body, "chaperone" proteins ward off
molecules with incorrect structures. If enough protein molecules change
into the wrong structure, the chaperones can be overwhelmed, allowing
the misfolded proteins to accumulate. In the case of prion proteins, the
misfolded proteins become infectious and neurotoxic, causing the
misfolding to spiral out of control and kill neurons.

The anti-prion compound Woodside's group studied is geared to
maintain the native cell structure and prevent misfolding, but the drug
discovery and development process has been hampered by incomplete
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understanding of how these compounds act.

"We are addressing a problem that has proven really difficult," says
Woodside. "I don't know how many billions of dollars have been spent
on failed drugs for neurodegenerative diseases. Part of this is lack of
clarity in what is going on at the molecular level in these very complex
diseases and the need for better tools like the custom tools that we have
developed."

A biophysicist, Woodside works with custom-designed and custom-built
laser tweezers to study these protein folding and misfolding processes at
the single molecular level. His research explores a broad range of science
from physics to biochemistry. Biophysics—understanding the basic rules
of science that govern essential interactions in biology—is one of the
fastest growing fields in physics.

And in this vein, Woodside aims to take an extremely complex problem
back to basics. "We are measuring very small forces in single molecule
biology systems. Watching these folding processes at the molecular level
provides us a lot of exquisitely detailed biophysical information. We
want to understand what a single protein molecule does when it comes
into contact with therapeutic drugs. What do the dynamics of this
folding look like in the presence of the compound?"

  More information: Amar Nath Gupta et al. Pharmacological
chaperone reshapes the energy landscape for folding and aggregation of
the prion protein, Nature Communications (2016). DOI:
10.1038/NCOMMS12058
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https://phys.org/tags/molecular+level/
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http://dx.doi.org/10.1038/NCOMMS12058


 

Citation: Scientists study compounds with anti-prion properties to address rare but fatal diseases
(2016, June 29) retrieved 25 April 2024 from https://phys.org/news/2016-06-scientists-
compounds-anti-prion-properties-rare.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://phys.org/news/2016-06-scientists-compounds-anti-prion-properties-rare.html
https://phys.org/news/2016-06-scientists-compounds-anti-prion-properties-rare.html
http://www.tcpdf.org

