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Study reports repair of mitochondrial recycling defect linked to
Parkinson’s disease

August 3, 2021

eLife

A study in mice shows that an experimental small molecule helped restore the removal of damaged
mitochondria from dopamine-producing brain cells.
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FULL STORY

Treating mice that have a Parkinson's disease-causing mutation with a small molecule
compound restores the removal of damaged mitochondria from their brain cells, shows a
study published today in eLife.

The findings may help explain what goes wrong in dopamine-producing brain cells in people with mutations that
cause Parkinson's disease.

Parkinson's disease is caused by the progressive loss of brain cells that produce dopamine. This causes the
hallmark symptoms of the disease, including tremors, rigid movements, sleep problems and dementia.

"Scientists believe the death of these cells in people with Parkinson's disease is caused, in part, by the failure of a
quality control mechanism that removes damaged energy-producing structures in the cells called mitochondria,"
explains first author Francois Singh, Postdoctoral Research Assistant at the Medical Research Council Protein
Phosphorylation and Ubiquitylation Unit (MRC PPU), University of Dundee, Scotland, UK. "This failure to recycle
damaged mitochondria is detrimental to the health of brain cells."

To learn more, Singh and colleagues teamed up with scientists from the Division of Signal Transduction Therapy, a
consortium of academia and pharmaceutical companies. Together they used cutting-edge techniques to observe
mitochondria recycling in the brains of mice that have the most common Parkinson's disease-causing mutation in a
gene called LRRK2.

Their experiments showed that damaged mitochondria are not efficiently removed in the animals' dopamine-
producing brain cells, and that damaged components in other types of brain cells are recycled. This may explain
why dopamine-producing brain cells are selectively lost in Parkinson's disease and why the symptoms are all
linked to a lack of dopamine.
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The mutation in the LRRK2 gene results in the production of a hyperactive version of the protein. Given this, the
team treated the mice with a small molecule that inhibits the hyperactive protein and found that it restored
mitochondria recycling in the animals' dopamine-producing brain cells.

The authors say these results are an exciting step forward in the quest to understand mechanisms responsible for
this currently incurable disease. These results should help drive and focus research in this area.

"Not only have we discovered new biology, but we have also shown that an LRRK2 inhibitor can rescue a
mitochondrial defect related to Parkinson's disease," concludes senior author Ian Ganley, MRC Investigator and
Scientific Programme Leader at MRC PPU, University of Dundee. "These findings highlight the significant benefit
of academic-industrial collaborations that will hopefully accelerate the development of new treatments for
Parkinson's disease."
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'Feel Good' Brain Messenger Can Be Willfully Controlled, New Study Reveals

July 23, 2021 — Researchers have discovered that spontaneous impulses of dopamine, the neurological
messenger known as the brain's 'feel good' chemical, occur in the brain of mice. The study found that mice can ...

Becoming a Nerve Cell: Timing Is of the Essence
Aug. 13, 2020 — Researchers find that mitochondria regulate a key event during brain development: how neural
stem cells become nerve cells. Mitochondria influence this cell fate switch during a precise period that ...

Study Shows Promise in Repairing Damaged Myelin
Apr. 18, 2019 — A new study shows that a synthetic molecule stimulates repair of the protective sheath that
covers nerve cells in the brain and spinal cord. The study demonstrates in mice that a synthetic molecule ...

New Treatment Offers Potentially Promising Results for the Possibility of Slowing, Stopping, or Even Reversing
Parkinson's Disease
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Feb. 27, 2019 — A pioneering clinical trials program that delivered an experimental treatment directly to the brain
offers hope that it may be possible to restore the cells damaged in Parkinson's disease. The study ...
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