
 

New mouse model for amyotrophic lateral
sclerosis and frontotemporal dementia gene

May 14 2015

Researchers at Mayo Clinic in Florida have developed a mouse model
that exhibits the neuropathological and behavioral features associated
with the most common genetic form of amyotrophic lateral sclerosis
(ALS or Lou Gehrig's disease) and frontotemporal dementia (FTD),
which are caused by a mutation in the C9ORF72 gene.

They say their findings, reported today in Science, will speed further
research into the molecular mechanism behind these disorders and that
the animal model will offer a way to test potential therapeutic agents to
halt the death of neurons in the brain and spinal cord.

"Our mouse model exhibits the pathologies and symptoms of ALS and
FTD seen in patients with the C9ORF72 mutation," says the study's
senior author, Leonard Petrucelli, Ph.D., Ralph B. and Ruth K. Abrams
Professor and chair of the Department of Neuroscience at Mayo Clinic
in Florida.

According to the ALS Association, more than 30,000 Americans live
with ALS, a condition that destroys motor neuron cells that control
essential muscle activity such as speaking, walking, breathing and
swallowing. After Alzheimer's disease, frontotemporal dementia is the
most common form of early onset dementia. It is characterized by
changes in personality, behavior and language due to loss of neurons in
the brain's frontal lobe. Once considered rare, FTD is now thought to
account for up to 10 to 15 percent of all dementia cases, according to the
Alzheimer's Association.
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The new mouse model demonstrates that the C9ORF72 repeat
expansion, a genetic abnormality discovered in 2011 by Mayo
investigator Rosa Rademakers, Ph.D., leads to the generation of toxic
ribonucleic acid (RNA) species that form abnormal foci, or clumps, as
well as inclusions of c9RAN and TDP-43 proteins. The Petrucelli lab
discovered the existence of c9RAN proteins in FTD and ALS cases with
the C9ORF72 mutation (c9FTD/ALS) in 2013. However, the new study
sheds light on a link between the C9ORF72 repeat expansion and
inclusions of TDP-43, a protein that has long been known to go awry in
the majority of ALS and FTD cases. TDP-43 inclusions have also been
found in Alzheimer's disease patients and in people who experienced a
head injury or repeat concussions.

The investigators report these physical and biochemical changes in the
mouse brain may be responsible for the observed behavioral deficits and
motor impairments akin to human disease symptoms. At six months of
age, the mice expressing an expanded C9ORF72 repeat throughout their
central nervous system exhibited hyperactivity, anxiety, antisocial
behavior and motor deficits.

"Finding TDP-43 in these mice was entirely unexpected—and we could
not have discovered a link between the repeat expansion in C9ORF72
and development of TDP-43 pathology without the mouse model," Dr.
Petrucelli says.

"This is a very exciting observation," he says. "We don't yet know how
foci and c9RAN proteins are linked to TDP-43 abnormalities or what
the pathway is, but with our new animal model, we now have a way to
find out."

Through its collaboration with the Scripps Research Institute in Florida,
the Petrucelli lab also is working to identify chemical compounds that
bind to the repeat-expansion RNA before it can form foci and c9RAN
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proteins that disrupt nerve cell function. By therapeutically targeting the
RNA, thereby preventing the formation of RNA foci and c9RAN
proteins in brain cells, the collaborators hope to combat cell death and
the associated disease symptoms that c9FTD/ALS patients suffer. Not
only will the new mouse model be useful for testing novel chemical
compounds, the study findings in the mice suggest that a drug that
alleviates the toxicity associated with foci and c9RAN proteins will also
prevent TDP-43 pathology.

  More information: C9ORF72 repeat expansions in mice cause
TDP-43 pathology, neuronal loss, and behavioral deficits, Science, 
www.sciencemag.org/lookup/doi/ … 1126/science.aaa9344
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