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In the fruit fly Drosophila melanogaster, scientists in
basic biomedical research can study very well how
neurodegeneration works and how nerve cells are
damaged. The picture shows the brain of an adult fly
(glial cells are stained green, cell nuclei purple). Credit:
© Dr. Teresa Niccoli, University College London, UK

Scientists at the Max Planck Institute for Biology of
Ageing in Cologne and University College London
have now unearthed the way in which a specific
genetic mutation leads to neuronal damage in two
serious afflictions. In rare cases, patients may even
suffer from these two diseases, amyotrophic lateral
sclerosis and frontotemporal dementia, at the
same time. 

Amyotrophic lateral sclerosis is a devastating type
of motor neuron disease that causes rapid
weakening of muscles and death. Frontotemporal
dementia is the second most common cause of
dementia in people under 65. It causes distressing
symptoms, including changes in personality and
behaviour and problems with language and
thinking.The DNA of affected patients contains a
mutation of the gene C9orf72: There are
thousands of repeats of a specific short segment of
genetic material, whereas in unaffected persons,

there are only up to thirty copies of this segment.
This specific genetic alteration is the cause of
illness in around eight percent of patients with this
type of motor neuron disease or dementia. Eight
percent is a relatively high proportion. For instance,
less than one percent of the causes in Alzheimer's
disease are genetic.

Researchers at the Max Planck Institute for Biology
of Ageing, the Institute of Neurology and Institute
for Healthy Ageing at University College London
have now discovered that the repeats in the mutant
gene cause neurodegeneration by making toxic
proteins.

Fruitflies can undergo neurodegeneration in a
similar way to humans

Previously it was thought that the problem could be
a consequence of disruption of the gene by the
inserted repeats. Another theory was that the
repeats produce a different type of toxic RNA
molecule. It now turns out that the repeats in the
mutant gene can produce a variety of proteins and
that two of these are extremely toxic to nerve cells.
Both are highly enriched in arginine, an amino acid.

To pinpoint the role of the toxic proteins, the
researchers produced artificial repeat segments
that could produce potentially toxic RNA and
protein or only toxic RNA or only protein. They then
introduced them into the nerve cells of fruit flies,
which can undergo neurodegeneration in a similar
way to humans. Repeat segments that made both
RNA and protein caused striking
neurodegeneration and reduced the lifespan of the
flies, showing that they are a good organism in
which to study these diseases. Interestingly, the
protein-only repeat segments caused just as bad a
neurodegeneration. In contrast, the RNA-only
segments were harmless, pinpointing the role of
toxic proteins in these diseases. The proteins that
contained arginine were the most toxic. 

  More information: Sarah Mizielinska, Sebastian
Grönke, Teresa Niccoli, Charlotte E. Ridler, Emma

                               1 / 2

https://medicalxpress.com/tags/motor+neuron+disease/
https://medicalxpress.com/tags/mutant+gene/
https://medicalxpress.com/tags/mutant+gene/


 

L. Clayton, Anny Devoy, Thomas Moens, Frances
E. Norona, Ione O.C. Woollacott, Julian Pietrzyk,
Karen Cleverley, Andrew J. Nicoll, Stuart Pickering-
Brown, Jacqueline Dols, Melissa Cabecinha, Oliver
Hendrich, Pietro Fratta, Elizabeth M.C. Fisher,
Linda Partridge, Adrian M. Isaacs, C9orf72 repeat
expansions cause neurodegeneration in Drosophila
through arginine-rich proteins. Science Express, 7
August 2014. www.sciencemag.org/content/ear …
8/06/science.1256800

  Provided by Max Planck Society
APA citation: Toxic proteins damage nerve cells (2014, August 12) retrieved 16 April 2021 from 
https://medicalxpress.com/news/2014-08-toxic-proteins-nerve-cells.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)

                               2 / 2

http://www.sciencemag.org/content/early/2014/08/06/science.1256800
http://www.sciencemag.org/content/early/2014/08/06/science.1256800
https://medicalxpress.com/news/2014-08-toxic-proteins-nerve-cells.html
http://www.tcpdf.org

