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UAMS Scientists Create Promising
Mouse Model for Reaching Cure for ALS
LITTLE ROCK — Researchers at the University of Arkansas for Medical Sciences
(UAMS) have found a new way to replicate Lou Gehrig’s disease in mice, in what they
hope will bring scientists one big step closer to a cure.
Mahmoud Kiaei, Ph.D., an assistant professor in the department of Pharmacology and
Toxicology in the UAMS College of Medicine, published the project recently in Human
Molecular Genetics, a peer-reviewed journal published by The Oxford University Press
on all topics related to human molecular genetics.
https://www.ncbi.nlm.nih.gov/pubmed/28040732
Lou Gehrig’s disease, also called amyotrophic lateral sclerosis (ALS), attacks the nerve
cells that control muscles, called motor neurons. Patients become progressively weaker,
eventually losing the ability to speak, eat, move and breathe. There is no cure and the
disease is 100 percent fatal. Death sometimes occurs as fast as six months to a year after
diagnosis.
“Advances like this give me lots of hope and optimism that we will be able to discover a
drug to treat ALS sooner,” Kiaei said.
About 10 percent of ALS cases in the United States are inherited. In the mid-‘90s, after
the identification of one gene associated with ALS, scientists first replicated human ALS
in mice, creating a so-called “mouse model.” For many years, it remained the only
mouse model available for ALS testing, but it failed to yield a drug treatment that was
replicable in human clinical trials.
In 2012 another gene mutation – Profilin 1 – was shown to cause ALS. With the
publication of that discovery, researchers across the world worked to create a mouse
model with the mutation. A little over a year later, researchers at UAMS and a lab at the
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University of Massachusetts were both successful, and Kiaei said the fact that two labs
reached similar results gives him even more confidence that this will be a powerful
model for use in ALS research.
“We mimic the disease in the lab in a very workable way without complications,”Kiaei
said. “This type of modeling will make it easier for us to test drugs, which are sorely
needed for ALS patients. And there are no caveats for this model – it more closely
models what is actually going on in humans than anything previously, which gives me
more hope that it will yield drug treatments that will translate to success in humans.”
Because the model closely replicates ALS symptoms, researchers are able to get a better
look at what is going on at the molecular level at each stage of the disease.
“We will gain a greater understanding of neuron structure and how they get damaged by
this faulty protein, how a tiny change in a single protein kills the neurons that control our
muscles and, ultimately, how we can intervene to fix them,” Kiaei said.
Kiaei and his team were able to create the mouse model by injecting the human faulty
genetic material into fertilized mouse eggs. Successive generations of the mice passed
the gene on to half of their offspring, as expected.
“Dr. Kiaei’s work will be the catalyst for a flurry of research that could translate to
success as we continue to search for a cure for this devastating disease,” said Nancy J.
Rusch, Ph.D., professor and chair of the Department of Pharmacology and Toxicology.
“It is potentially a once-in-a-lifetime level of achievement for his team. We are proud to
host research leading to important discoveries at UAMS.”
Kiaei’s next steps will be to study the mice “inch-by-inch” to fully document the
disease’s progression at a molecular level. He hopes to show how exactly the genetic
mutation causes ALS symptoms. And he expects that UAMS will be able to do its own
drug testing on the mouse model.
“We have that expertise right here on campus,” Kiaei said.
In addition to providing quality medical treatments and advancing scientific research,
part of UAMS’ mission is educating the scientific and medical minds of the future.
Among the list of acknowledgements on the publication are multiple medical students
and local high schools like Episcopal Collegiate School and Central Arkansas high
school students that participated in ALS research.
“We are enriching medical education by giving students a taste of research – research
with a direct medical link,” Kiaei said. “We are also sure to communicate our findings to
ALS advocacy communities, to give them extra hope and let them know that we are
working toward a cure.”
The J. Thomas May Center for ALS Research at UAMS is the only research center in
Arkansas dedicated to finding a cure for ALS. It was established in 2008 with gifts in
honor of May, who is former chairman and CEO of Simmons First National Corp. in
Pine Bluff and a former University of Arkansas trustee. May was diagnosed with ALS in
2005 and is now chairman of the Simmons First Foundation.
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No funds from the research center were used for this particular project, but Kiaei said
that Arkansans like May living with ALS continue to inspire him.
“I have to acknowledge Tommy May,” Kiaei said. “Getting to know him through this
research has given me extra reason to work harder. Tommy May – with his spirit of
tenacity – has provided my lab with the drive to look for the cause of this disease and
work toward a cure.”
Daniel Fil, Ph.D., a postdoctoral fellow in the Department of Pharmacology and
Toxicology who is working on the project, said that he is looking forward to seeing what
UAMS researchers and those at other labs are able to do with the mouse model, which
over time will demonstrate if it is indeed as powerful as he and Kiaei hope.
“It’s exciting because it’s really relevant to ALS that our model is so closely related to
the actual disease in humans and might become a widespread tool for investigating the
disease in ALS research,” Fil said.
Kiaei earned his Ph.D. at the University of Otago in New Zealand. He worked at Weill
Cornell Medical College at Cornell University in New York before coming to UAMS in
2011. In addition to the Department of Pharmacology and Toxicology, Kiaei has
appointments in the Department of Neurology and Department of Geriatrics in the
UAMS College of Medicine.
Funding sources include the UAMS Startup Fund, Pepper Center Pilot Award, UAMS
Center for Translational Neurosciences, National Institute of General Medical Sciences
IDeA Program Award, the National Institute of Neurological Disorders and Stroke, the
Les Turner ALS Foundation, the ALS Association, the ALS/FTD ALS Genetics
Consortium, the National Institutes of Health, the ALS Therapy Alliance, the Angel
Fund, Project ALS and the Michael J. Fox Foundation.
UAMS is the state’s only comprehensive academic health center, with colleges of
Medicine, Nursing, Pharmacy, Health Professions and Public Health; a graduate school;
a hospital; a northwest Arkansas regional campus; a statewide network of regional
centers; and seven institutes: the Winthrop P. Rockefeller Cancer Institute, the Jackson
T. Stephens Spine & Neurosciences Institute, the Myeloma Institute, the Harvey &
Bernice Jones Eye Institute, the Psychiatric Research Institute, the Donald W. Reynolds
Institute on Aging and the Translational Research Institute. It is the only adult Level 1
trauma center in the state. UAMS has 2,870 students, 799 medical residents and five
dental residents. It is the state’s largest public employer with more than 10,000
employees, including about 1,000 physicians and other professionals who provide care to
patients at UAMS, Arkansas Children’s Hospital, the VA Medical Center and UAMS
regional centers throughout the state. Visit www.uams.edu or www.uamshealth.com.
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