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DEPARTMENT OF MEDICINE ADDRESSING ALZHEIMERS



Alzheimer’s



A rising tide Dr. Valerie Sim, neurologist and clinical scientist, is an assistant professor of neurology.



Alberta brings unique expertise to the global effort against Alzheimer’s through its Centre for Prions and Protein Folding Diseases, first established to respond to the 2003 mad cow disease crisis. Since then researchers have discovered that Alzheimer’s and mad cow disease have a surprising link involving prion proteins. In mad cow disease and in similar human conditions such as Variant Creutzfeldt-Jakob disease, misfolded prion proteins drive the disease progression. In Alzheimer’s, it seems that fragments of a protein called APP interact with a normally behaving prion protein in a way that allows these fragments (named amyloidbeta) to cause Alzheimer’s disease.



Dr. David Westaway, molecular biologist, is a professor of neurology and director of the Centre for Prions and Protein Folding Diseases.



This means that what Alberta researchers are learning about the prion protein may also be useful in the fight against Alzheimer’s. “There is no cure for Alzheimer’s.” Instead, according to neurologist and clinical scientist, Dr. Valerie Sim, “We have symptom treatment.” Treatment may delay the point at which people have to go into longterm care, but it doesn’t alter the ultimate course of the disease. But understanding of the underlying disease processes is growing. “We know exquisite detail about the genetic causes of early onset Alzheimer’s and some degree of detail about genes that give a minor push toward onset,” says Dr. David Westaway, molecular biologist and director of the Centre for Prions and Protein Folding Diseases.



Why this research matters To patients Alzheimer’s disease is a gradual forgetting. It begins with a person experiencing difficulty retaining new information and ends with a person having forgotten who they are and those they love. The changes in the brain that drive the disease happen up to 20 years before symptoms appear. By searching for early biomarkers of the disease and targeting therapies at stopping the early, damaging effects of proteins that lead to Alzheimer’s, researchers may be able to stop it in its tracks.



To Albertans Albertans will share in the cumulative consequences of dementia. An estimated 47,000 Albertans already have Alzheimer’s disease and the number is expected to nearly double over the next 15 years when roughly one in five Albertans will be a senior. Between 2008 and 2038, the cumulative economic cost nationally will be $872B in 2008 dollars. Informal care provided by family and friends will total 756 million hours annually. Research is the key to relieving the emotional and financial and burdens of care for people with Alzheimer’s and lost productivity costs for patients and families.



To the health care system According to a study by the Alzheimer Society of Canada, Rising Tide, the economic burden of dementia doubles every decade. Alzheimer’s is the leading cause of loss of independence, driving the need for long-term care. Successful prevention and treatment of Alzheimer’s disease and other dementias is critical to a sustainable health care system.
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In brain tissue from Alzheimer’s patients, three abnormalities stand out: •



Plaques, abnormal clusters of amyloid beta, are built up between cells.



•



Tangles, twisted strands of another protein, tau, are at the ends of dead and dying nerve cells.



•



Fewer nerve cells and synapses than in a healthy brain.



You can have plaques, however, this alone does not mean you have Alzheimer’s. “This is where we believe that bigger is not necessarily better in causing the disease,” says Westaway. “You might think there are all these plaques littering the brain so the patient must have a severe disease.” Instead, smaller but soluble clusters of amyloidbeta called oligomers may drive the disease by binding to a normal form of the prion protein (and perhaps other molecules too) on the outside of nerve cells.



“There is no cure for Alzheimer’s. We have symptom treatment.” —Dr. Valerie Sim This initial damage from the interaction of the prion protein with amyloid-beta may take place up to 20 years before symptoms of the disease appear. “By the time we see patients, the fire has been going on for some time,” says Sim, “so taking away the fuel at that point may be too late.” The researchers are working to develop early biomarkers for Alzheimer’s the way they have for prion disease in animals. “Downstream, the proteins might be triggering similar pathways and those pathways may trigger similar markers,” says Westaway. “So we may be able to learn from using our prion disease models and translate (apply) that insight to good effect in Alzheimer’s.” Identifying early biomarkers, could lead to treatment before the brain damage is beyond repair. When Sim isn’t seeing patients, she’s working on a way to shorten the time it takes to test potential treatments. She currently grows slices of brain tissue in a dish; the slices can be infected to develop prion diseases. She’s trying to



Amyloid plaques (orange structures) in the brain of a genetically engineered “Alzheimer’s Disease” mouse Image courtesy of Westaway Lab, University of Alberta



adapt this technique to Alzheimer’s. Testing compounds in a dish could take half the time it takes to test a treatment in mouse models. Westaway and his lab are targeting the cellular fuel for making abnormal prion proteins. His lab is collaborating with a lab at Case Western Reserve University in Cleveland to better understand the way the brain naturally tries to reduce the prion protein. They are also investigating ways to “chop” the prion protein (using another enzyme) at a place that would prevent it interacting with amyloid-beta. Their third angle is working with a lab in Toronto to investigate a class of chemicals that stops the prion protein being made in the first place.



“So we may be able to learn from using our prion disease models and translate (apply) that insight to good effect in Alzheimer’s.” —Dr. David Westaway But despite knowing the important molecules that are going wrong, getting into the brain to adjust them without side effects is “like a military operation where you have to get in



and out without causing any collateral damage,” says Westaway. The word prion was only coined in 1982, says Sim. “That’s a relatively small period of time in science. We haven’t yet figured out how prions work in animal prion diseases, but we’re trying to look at Alzheimer’s as something similar and apply to it – in parallel – what we learn about the prion diseases. Realistically it’s going to be a long road.”  2015



About the Department of Medicine (DoM) 















3.5 times each day, DoM researchers publish or present new knowledge to the world. Each year, DoM researchers attract more than $30 M in research funding. Each year, DoM specialists educate more than 600 undergraduate medical students and supervise roughly 90 research trainees and 185 medical residents. Each year, DoM clinical researchers commit their efforts to more than 160 clinical trials, which attract an additional $10 M in funding.
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