
 

Brain research uncovers 'perfect storm'
linked to neurodegenerative disease

July 8 2021, by Erik de Wit

  
 

  

(A) Representative fluorescent image of the PINK-1::GFP translational reporter
in a myo-3p::mCherry background. The white box is magnified in the panel
below, and body wall muscle cells are indicated by yellow dashed lines. Scale
bar, 10 μm. (B) Quantification of mitophagy in body wall muscle cells. Columns
are means ± SEM of independent animals (gray and black dots). (C)
Representative images and three-dimensional reconstructions of the C. elegans
body wall muscle mitochondrial network. These representative figures were
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constructed from high-magnification (40×) z stack images of live animals
stitched together and reconstructed three-dimensionally. White scale bar (top
panel), 50 μm. (D) Quantification of body wall muscle mitochondrial volume.
Columns are means ± SEM of individual animals (black dots). ∗∗p 

A "perfect storm" of genetic mutations, toxic proteins and a defect in natural cell
recycling has been uncovered in University of Queensland research that could
lead to treatments for neurodegenerative diseases such as Alzheimer's and
Parkinson's.

Researchers have found brain cells are particularly vulnerable to the impacts of
the triple threat, and two genes—PINK-1 and PDR-1—are likely to contribute
significantly to that vulnerability.

Research leader Dr. Steven Zuryn from UQ's Queensland Brain Institute said
these genes could be potential therapeutic targets for treating Alzheimer's and
Parkinson's.

"The research has opened up some interesting new links that could help us to
better understand brain disorders and could be exploited to mitigate cell
damage,"' Dr. Zuryn said.

The team studied a natural process called mitophagy, which acts to target
damaged mitochondria for recycling.

Mitochondria are embedded in our cells and help supply energy as well as aid
cell signaling, growth and natural death.

Mitochondria also have their own DNA—mtDNA—that can develop genetic
mutations.

"We found evidence that defects in PINK-1 and PDR-1, which can cause early-
onset Parkinson's disease, can drive these mutations to higher levels in brain
cells,"' Dr. Zuryn said.

"The presence of toxic and disease-associated proteins, including tau, in the cells
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can also increase mutation levels, because they can block the activity of PDR-1.

"The discoveries suggest that two hallmarks of virtually all neurodegenerative
disease—mitochondrial dysfunction and the effects of toxic or disease-
associated proteins—converge at the mitochondrial DNA."'

mtDNA mutations can be passed from mother to child, and an accumulation of
the mutations may contribute to the progressive nature of late-onset Alzheimer's
and Parkinson's.

Dr. Zuryn's research suggests this process is exacerbated by defects in the
PINK-1 and PDR-1 genes and by the presence of toxic proteins.

"Our laboratory is now uncovering ways in which to prevent the inheritance of
mtDNA mutations and develop means to counteract their damaging
effect—whether they are inherited or develop during the normal course of life,"'
he said.

"We believe that this will ultimately lead to treatments against devastating
mitochondrial diseases and a range of neurodegenerative diseases."'

The research has been published in Cell Reports.

  More information: Arnaud Ahier et al, PINK1 and parkin shape the organism-
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