
 

Scientists identify mutated gene behind
mirror movement disorder
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Arhgef7 is required for Netrin-1–mediated commissural axon guidance. (A) The
mean mRNA expression, fragments per kilobase of transcript per million
mapped reads (fpkm), (± SEM) of Arhgef7 and Dcc in dissociated commissural
neurons (n = 3). (B) Dissociated commissural neurons were fixed and
immunostained for Arhgef7 and Dcc. Scale bar, 6 μm. (C) Mouse E10.5 and
E11.5 neural tube cross sections were immunostained for Arhgef7 and Robo3, a
marker of commissural neurons. Scale bar, 100 μm; zoom, 25 μm. (D and E)
Commissural neurons were transfected with scrambled shRNA or shRNA
against Arhgef7, together with empty vector, ARHGEF7WT or ARHGEF7mut

expression vectors as indicated and then exposed to a gradient of Netrin-1 (0.1
μg/ml in the outer well) in the Dunn chamber. (D) The mean angle turned
(±SEM) was quantified. (E) Scatter plots of the turned angle versus the original
angle between the axons and the direction of the Netrin-1 gradient for neurons
under the indicated conditions. Arhgef7 knockdown inhibits the turning of axons
up a Netrin-1 gradient, while expression of ARHGEF7WT but not ARHGEF7mut

completely rescued Netrin-1–mediated growth cone turning. n = 132, 152, 63,
and 115 respectively from three independent experiments. One-way analysis of
variance (ANOVA), Tukey's multiple comparison post-test, *P Science
Advances (2023). DOI: 10.1126/sciadv.add5501

Scientists at Université de Montréal, McGill University and its affiliated
Montreal Children's Hospital have made a promising breakthrough in
understanding the origins of mirror movement disorder, a rare inherited
neurological disorder.

The discovery was made by the team of Frédéric Charron, an UdeM
medical professor and director of the molecular biology of neural
development research unit at the Montreal Clinical Research Institute,
working with Dr. Myriam Srour at the Children's.

Co-authored by postdoctoral fellow Dr. Sabrina Schlienger and research
associate Dr. Patricia Yam, their study is published today in Science
Advances.
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Mirror movement disorder is an inherited neurological condition first
manifested by involuntary movements, primarily in the arms and hands,
at an early age. In those affected, the right hand involuntarily reproduces
the movements of the left hand and vice versa, hence the term "mirror
movement."

The disorder can cause pain in the arms during prolonged activities as
well as difficulties in performing tasks requiring left-right coordination.

"Mirror movement disorder has a daily impact on the life of those
affected," said Charron, who's also an associate professor at McGill. "In
fact, the simple act of buttoning one's shirt or tying one's shoelaces can
be challenging, as well as practicing certain sports or music instruments
such as the piano."

Over the last 30 years, scientists have identified a group of genes called
the Netrin signaling pathway that work together to attract neurons
connecting the left and right sides of the brain to each other and to the
spinal cord. This mechanism of neuronal guidance during embryonic
development is essential for motor development.

Observing one affected family

The new study sheds light on a new genetic mutation that causes mirror
movement disorder and incites its mechanism of action at the molecular
level. Using a preclinical model, the researchers found that the mutation
in a gene newly involved in the Netrin pathway results in abnormal
movements, similar to those observed in the disorder.

The Canadian study is based on studying the genetics of a family whose
members have carried the disease for more than four generations. The
advance is good news for people with the condition who, until now, did
not know which mutated gene was the cause, the scientists say.
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Identifying the genes involved is an important first step towards rapid
and effective diagnosis, they believe; understanding the mechanisms
causing mirror movements is also essential in the search for innovative
treatments, and could also help target other conditions caused by
developmental defects of the nervous system.

"This is a great advance that considerably improves the state of scientific
knowledge in our field of study and demonstrates the strength of
combining clinical studies in human genetics with basic research," said
Charron.

  More information: Sabrina Schlienger et al, Genetics of mirror
movements identifies a multifunctional complex required for Netrin-1
guidance and lateralization of motor control, Science Advances (2023). 
DOI: 10.1126/sciadv.add5501
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