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Dr. Mark G. Carpenter 
2005-2006: $45,000
School of Human Kinetics

University of British Columbia




Vancouver, BC

Trunk control and balance impairment in Parkinson’s disease 
The mechanisms that contribute to balance problems and falls in patients with Parkinson's Disease (PD) are not well understood, and do not respond to current pharmacological or surgical treatments for PD.  Despite strong clinical evidence of trunk control deficits in PD, few studies have examined how abnormal trunk control contributes to balance problems and falls in PD.  The proposed study will examine trunk, control in PD patients during reactions to unexpected balance disturbances.  Balance disturbances will be created using a unique motorized platform that can suddenly tilt or slide the floor in multiple directions, and over relatively long distances.  The benefit of using long, multi-directional balance disturbances is that they elicit larger trunk displacements, larger postural muscle responses, and as a result may be better suited to identify PD-related balance deficits than short, uni-directional disturbances.  Detailed movements of the trunk and pelvis will be tracked using a 3D motion analysis system.  Electrodes will simultaneously record muscle activity from deep and supericial muscles of the trunk and pelvis.  Results will be compared with clinical measures of balance performance and responses from health control subjects.  The findings will be used to develop physical activity and exercise programs to improve PD-related balance deficits.

Friedman Pilot Project Grant

Dr. David S. Park 

2005-2006: $45,000
Department of Neuroscience

University of Ottawa


Ottawa, ON


Mechanism of DJ-1 induced neuroprotection: Involvement of the AKT pathway 
Parkinson's disease (PD) is a movement disorder characterized by death of a specific population of brain cells that secrete the neurotransmitter dopamine.  Accordingly, an important therapeutic strategy for treatment  of PD involves blocking biochemical signals which lead to death of these brain cells.  However, the events which control such death is not fully understood.  Recently, a gene, DJ-1, has been identified in a family of PD patients.  Importantly, we have shown that this gene is important for the survival of dopamine neurons and that loss of this gene sensitizes these brain cells to environmental insults.  Conversely, if we put more of this gene into dopamine cells, we can protect them from the same toxic insults.  However, the way in which this gene renders dopamine neurons protected is unknown.  Understanding this issue is of key importance since it would not only explain why patients with DJ-1 mutations develop PD, but it would also provide general insight into dopamine loss in the broader PD population.  We have evidence that neurons which lack this DJ-1 gene have a reduced biochemical signal (AKT) which has been previously shown to protect neurons from stress.  Accordingly, we will explore the hypothesis that DJ-1 leads to activation of this survival signal and the loss of DJ-1 conversely leads to loss of the AKT survival signal and consequent brain cell death in PD.

Dr. George S. Robertson & Dr. Murray Hong 
2005-2006: $44,554
Department of Psychiatry & Pharmacology

Dalhousie University




Halifax, NS

Improved survival and function of fetal dopaninergic xenografts by XIAP 
Parkinson's disease results from the loss of dopamine neurons that project to the striatum.  Initial trials that assesed the clinical effects of fetal dopaminergic neurons grafted into the striatum for the treatment of Parkinson's disease met with success.  However, two recent clinical trials that compared the clinical benefits of this treatment by comparing grafted and non-grafted patients did not find any improvements.  Some experts feel that the failure of these trials was due to rejection of the grafted dopamine neurons when administration of immunosuppressive drugs stopped.  We will test this hypothesis by determining whether dopamine grafts that have high levels of an anti-death protein called XIAP demonstrate improved survival and function compared to dopamine grafts that have normal levels of XIAP in an experimental model of Parkinson's disease.  The XIAP protein is safe and produced naturally at high levels by immune cells that are resistant to the injurious effects of inflammatory mediators released during an infection.  We therefore predict that dopamine neurons with increased levels of XIAP will also be resistant to death produced by these inflammatory mediators.  If our studies are successful, they will pave the way for human clinical trials using a similar approach to treat Parkinson's disease.

Dr. Claude Rouillard & Dr. Daniel Levesque 
2005-2006: $45,000
Neuroscience Research Centre

Laval University Hospital Centre (CHUL)
Ste-Foy, QC



Nurr77, a natural born killer or a neuroprotector for midbrain dopamine neurons? 
Parkinson's disease is a slowly progressive neurodegenerative illness characterized by: tremor, stiffness (rigidity), slowness of movement (bradykinesia) and difficulty with balance (postural instability).  The symptoms appear when there is not enough dopamine in the brain.  Dopamine is a naturally occuring chemical (neurotransmitter) that allows nerve cells to transmit messages between each other and then muscles to allow normal movement to take place.  Little is known on what causes nerve cells containing dopamine (dopamine neurons) to degenerate in Parkinson's disease.  Recent data suggest that a subgroup of nuclear receptors (Nurr1, Nur77 and Retinoid X Receptor (RXR)) and their cellular interacitons might be involved in the development, maintenance and susceptibility to dopamine neurons to degenerate following neurotoxin exposition.  One of these nuclear receptors, Nurr1, has been discovered as one of the key factors regulating survival and maintenance of midbrain dopamine neurons whereas the two others are deeply involved in apoptosis (programmed cell death) in tissues outside the brain.   The goal of this pilot project is to investigate the role of the transcription factors Nurr1, Nurr7 and retinoids and their cellular interactions in the pathogenesis of Parkinson's disease.  This project will provide essential information about the role of nuclear receptors in the maintenance and susceptibility of midbrain dopamine neurons to degenerate with the aim to define new neuroprotective strategies for the prevention of Parkinson's disease.

Dr. Jean A. Saint-Cyr & Dr. Mary-Pat McAndrews 
2005-2006: $45,000
Department of Surgery & Psychology

Toronto Western Hospital


Toronto, ON


Activation of compensatory cognitive circuits in PD as shown by fMRI 
Patients with Parkinson's disease (PD) are vulnerable to developing dementia.  In addition, certain patients are more prone to experience psychiatric complications due to their medication.  We also know that some patients also develop problems after undergoing surgeries such as deep brain stimulation.  However, so far we have been unable to predict which patients will succumb to these complications on an individual basis.  It is suspected that PD patients are resistant to dementia and other problems to the extent that their brains can compensate for disease progression, aging and the side effects of treatment.  We propose to measure this capacity to compensate using both neuropsychological testing and functional brain imaging.  When patients recruit other brain circuits to help solve cognitive tasks, we will be able to see this happening in the MRI scanner.  The amount of hints or cues given to the patients to help them solve these problems will be one set of measures, expected to correlate with the brain circuits engaged to contribute in the task.  In this way, we should be able to predict which patients are most likely to benefit from both medical (i.e. drugs) and surgical (i.e. DBS) therapies.

Dr. Anurag Tandon 
2005-2006: $45,000
Centre for Research in  Neurodegenerative Diseases

University of Toronto




Toronto, ON

Development of a genetic model of PD pathobiology in cultured human cells 
A primary feature of Parkinson's Disease (PD) is the progressive accumulation of two small proteins, alpha-synuclein and ubiquitin, into sticky deposits.  Understanding the biochemical basis for these pathological structures (called Lewy bodies) is important for the development of new therapeutics to prevent PD.  Recent studies suggest that defects in the Ubiquitin-Proteasome System (UPS), a cellular pathway for protein degradation, are involved in PD.  The UPS labels unwanted proteins with ubiquitin molecules so that they are recognized by the proteasome, which is the protein complex responsible for catalyzing the degradation.  Mutations in genes required for normal UPS function are known to cause PD and proteasome activity in PD brains appears to be reduced.  Moreover, exposure of cultured cells and rodents to proteasome inhibitors induces intracellular aggregations similar to those in PD.  Thus, proteasome inhibition is a potential means to develop new PD models that recapitulate pathology in a predictable and progressive manner.  We propose to develop a novel genetic model of PD pathobiology by expressing in human cultured cells a mutated catalytic subunit of the proteasome.  The mutant will inactivate proteasome activity as it incorporates into the proteasome, thereby allowing us to evaluate long-term effects of proteasome dysfunction on ubiquitin and alpha-synuclein aggregation.

Dr. John Woulfe & Dr. David Munoz 
2005-2006: $45,000
Diseases of Ageing

Ottawa Health Research Institute


Ottawa, ON

Neuronal Intranuclear Rodlets in Parkinson’s disease 
We recently demonstrated the presence of rod-shaped structures within the nuclei of neurons in normal human brain.  These intranuclear rodlets (INRs) are markedly reduced in the brains of patients with Alzheimer's disease, suggesting that alterations in nuclear structure involving INRs may be involved in the pathogenesis of neurodegenerative diseases.  In normal human brain, and in the brains of mice and rats, INRs are prevalent in dopaminergic neurons of the substantia nigra.  These same cells selectively undergo degeneration in Parkinson's disease (PD).  In light of the potential involvement of INRs in neurodegeneration and in light of  growing recognition of the role of changes in the structure and function of the nucleus in neurodegeneration, we are interested in exploring the involvement of INRs in PD pathogenesis.  Preliminary results in our laboratory reveal a significant upregulation of INRs in nigral dopaminergic neurons in a mouse model of PD.  In the proposed studies, we will study human post-mortem tissue as well as mouse models and cultured neurons to further explore a possible role for INRs in the cellular events that lead to the death of nigral neurons in PD.  These studies will contribute to our knowledge of the cellular changes that underlie the death of nigral neurons in PD.
NEW INVESTIGATOR AWARDS

Dr. Lesley Fellows 
2005-2006: $44,550
Department of Neurology & Neurosurgery
2006-2007: $44,550
McGill University


Montreal, QC


Dopamine and prefrontal cognition: Dissecting the contributions of disease and treatment to disordered reward processing in Parkinson’s disease 
Although emotional and cognitive symptoms are a major factor in the quality-of-life of patients with Parkinson's disease (PD) even early in the course of the disease, we know relatively little about the brain basis of these symptoms.  Recent basic science advances provide a new way to think about how the levels of dopamine in different parts of the brain may influence specific aspects of thinking and learning in patients with PD.  This project will apply these advances, together with sophisticated brain scanning methods, to gain a better understanding of the effects of PD and its treatment on several forms of flexible thinking and learning  We will also study whether such responses are different in the subset of patients who develop a form of 'addiction' to their dopamine medications.  This work will help us understand the relative contribution of the disease process, and of the dopamine medications used to treat the disease, to many of the non-motor symptoms of PD.

Dr. Shucui Jiang 

2005-2006: $44,880
Department of Surgery
2006-2007: $44,960
McMaster University

Hamilton, ON

Effect of guanosine on proteasome inhibitor-induced Parkinson's Disease in rats 
Parkinson's disease (PD) is caused by progressive nerve cell death in several areas of the brain.  Attempts to prevent nerve cell death and arrest the progression of the disease have failed, possibly because the stimulus causing nerve cell death occurs years before the clinical symptoms appear and sets nerve cells on a genetically-determined course resulting in their eventual death - a process called 'apoptosis'.  Classical clinical symptoms of PD do not appear until about 80% of nerve cells are dead.  To modify the course of PD, one must arrest or reverse the apoptotic process.  

We showed that guanosine protects various cell types against apoptosis, and both prevents apoptosis and 'RESCUES' cells from the apoptotic process in several models of PD even when given 24 hours after apoptosis is induced.  I propose to test guanosine in the best available animal model, which mimics the course of PD in humans.  I will examine whether administration of guanosine prevents PD in rats and whether it arrests or reverses clinical symptoms.  In parallel studies, my collaborators will examine the cellular and molecular mechanisms responsible for the modulation of apoptosis by guanosine.  Guanosine could potentially be used to treat PD.

Dr. Ekaterina Rogaeva 
2005-2006: $45,000
Centre for Research in Neurodegenerative Diseases
2006-2007: $45,000
University of Toronto




Toronto, ON

Comprehensive genetic analysis of LRRK2 – a novel causative Parkinson’s disease gene 
Mutations in α-synuclein, parkin DJ-1 and PINK1 are associated with early-onset PD.  Recently it was shown that mutations in the LRRK2 gene on 12p11.2-q13.1 are responsible for the PARK8 form of PD inherited as an autosomal dominant trait.  These kindreds present with a very variable age-at-onset.  We propose 1) to elucidate the genetic contribution of LRRK2 in a Canadian PD dataset; 2) to search for the existence of a genetic modifier(s) of age-at-onset in PD families with the common G2019S mutation; and 3) to initiate studies of LRRK2 biology.  We will address several related questions.  Where is endogenous LRRK2 normally expressed in brain tissues, subcellular and/or cellular levels?  How does the G2019S mutation in the LRRK2 gene affect this localization when exogenously expressed?  How is the expression of LRRK2 in brain tissue altered in PD patients?  Is LRRK2 a component of the known neuropathology of PD (e.g. Lewy Bodies)?  We will generate cell-models for the evaluation of mechanisms underlying PD.  This proposal is the first step of our research; our long-term goals are to elucidate the mechanisms by which mutations in LRRK2 cause PD and to determine whether LRRK2 interacts with other PD-causing genes within the same pathogenic cascade.

Dr. Vince Tropepe 

2005-2006: $40,650
Molecular Cell Biology & Development Group
2006-2007: $24,250
Department of Zoology

University of Toronto

Toronto, ON

Dopaminergic neuronal maintenance through recurrent transcriptional regulation 
Dopamine neuron formation in the substantia nigra critically depends on two genes (called Ptx3 and Nurr1) activated in response to growth factors during brain development.  It is not known however, whether a continual signal provided by these growth factors is required to stabilize the identity of dopamine neurons after they are formed.  Studies have shown that dopamine neurons in the adult brain maintain the activity of Ptx3 and Nurr1, but it is not clear why or how this occurs.  One possibility is that continual activation of developmental genes helps to ensure that neurons are constantly 'aware' of their precise identity, without which they would die.  For example, the same growth factors that initiate dopamine neuron formation in the embryo may be constantly released from mature neurons as a stabilizing feedback signal.  Disrupting the function of Ptx3 and Nurr1 will allow us to determine whether these genes act by stabilizing dopamine neuron identity and whether a feedback signal is necessary to ensure dopamine neuron survival.  The recent discovery of neurogenesis in the adult substantia nigra could indicate that a feedback signal might play an additional role in activating local neural stem cells to produce new dopamine neurons.  Although the evidence for neurogenesis in the adult substantia nigra is controversial, if confirmed it may reveal a previously unforeseen explanation for why dopamine neurons are gradually lost in Parkinson’s disease.  According to our model, dopamine neurons in Parkinson’s patients may be defective in producing the continual feedback signal that stabilizes their identity or activates neural stem cells.  Our goal is to determine whether this model can be substantiated with experimental evidence.  If correct, this research may serve as a basis for novel medicines that will help stabilize dopamine neuron identity or help activate the communication between dopamine neurons and neural stem cells.

BASIC RESEARCH FELLOWSHIPS

Dr. Emdadul Haque 
2005-2006: $47,500
Dr. David S. Park (Supervisor)
2006-2007: $47,500
Department of Neuroscience

University of Ottawa




Ottawa, ON

Role of PINK1 in models of Parkinson’s disease 
While the cause of most cases of Parkinson's disease (PD) is unknown, a small percentage of cases are associated with inherited genes.  One of the most recent Parkinson's-related genes identified is PINK1.  The manner by which PINK1 cause PD and the loss of dopamine neurons characteristic of PD is unknown.  However, the genetic pattern of inheritance suggests that PINK1 may protect these dopamine brain cells from dying.  We will examine this in an animal model of PD.  We will synthesize more of the PINK1 protein in dopamine cells.  Finally, we will determine where in the brain cell this PINK1 protein may act to be protective.  In this way we will provide a first step in understanding how this protein may be related to PD.  This will be important in deciphering a strategy to prevent loss of dopamine neurons in PD patients.

Dr. Qiang Nai 

2005-2006: $47,500
Dr. Fang Liu (Supervisor)
2006-2007: $47,500
Centre for Addiction & Mental Health

University of Toronto

Toronto, ON




Selective modulation of NMDA Receptor-mediated neurotoxicity: A new approach in the treatment of Parkinson's disease. 
Parkinson's disease (PD) affects more than 1% of the population over the age of 65.  To date, there is no proven neuroprotective treatment for PD.  Antagonists for NMDA subtype of glutamate receptors represent important candidates for the development of neuroprotective drugs.  

Since most of the available NMDA antagonists influence the excitatory neurotransmission while exerting neuroprotective effects, we face the challenge of finding the specific pathway to selectively modulate NMDA-mediated neurotoxicity without impairing the functional excitatory neurotransmission.  Recently my lab has characterized a novel pathway, formed by the direct protein-protein interaction between D1 and NR1 subunit, through which activation of D1 selectively modulate NMDA-mediated excitotoxicity.  The molecular pathway involved in this process initiated by uncoupling of the D1/NR1 complex, thereby leaving NR1 more accessible to promote the formation of the NR1/CaM/PI-3 kinase complex and thereby activate PI-3 kinase-dependent cell survival mechanism(s) to reduce NMDA-induceed excitotoxicity (Lee et al., 2002).  Again we faced the problem that activation of D1 will also up-regulate NMDA-mediated current, via a PKA dependent pathway, that may allow excessive calcium influx and lead to the cell death.  Therefore, we wish in the current proposal, with the support of Parkinson Society Canada, to develop a pharmacological/biochemical tool without the involvement of agonist stimulation, e.g. a peptide that is able to disrupt D1-NR1 subunit and protect MPTP-induced toxicity in PD animal model by activation of PI-3 kinase dependent cell survival pathway.
The Margaret Galloway Basic Research Fellowship
Dr. Gang Zhang 

2005-2006: $38,000
Dr. Vince Tropepe (Supervisor)
2006-2007: $38,000
Molecular Cell Biology & Development Group

Department of Zoology

University of Toronto

Toronto, ON




The role of Pitx3 in specifying neural stem cells toward a dopaminergic neuronal identity 
Nerve cell transplant therapy for treating Parkinson's disease has enormous potential.  However, despite years of clinical trials testing the efficacy of this method in both Europe and North America, relatively few examples of symptom relief and/or short-term functional recovery have been observed.  The true potential of this form of therapy remains essentially untapped.  To date, a major limitation for successful transplant therapy has been the lack of a fully defined source of transplant tissue.  A renewable source of stem cells that can be precisely controlled to form dopamine neurons in vitro prior to transplantation is a necessary criterion if we are to use this therapy successfully in the future.  Precise control of dopamine neuron production in the embryo will be used as a starting point for discovering the molecular program that promotes dopamine neuron formation.  Using microarray technology, we will analyze the activity of thousands of genes that are modified (turned on or off) as a result of having elevated levels of Pitx3 in neural stem cells.  These analyses will provide a deeper understanding of the precise molecular pathway that leads to the formation of dopamine neurons.

Boehringer Ingelheim Clinical Movement Disorders Fellowship 

Dr. Teri R. Thomsen
2005-2006: $45,000
Dr. Anthony E. Lang (Supervisor)
Morton & Gloria Shulman Movement Disorder Clinic, 
Toronto Western Hospital 
Toronto, ON 

Clinical Studies in Parkinson's Disease


The clinical fellowship will consist of a one-year training period with Dr. Anthony Lang and the multidisciplinary team of the Movement Disorders Centre at Toronto Western Hospital.  The fellowship will consist of 80% patient care and 20% clinical research.  I will see patients in clinic with Dr. Lang and the other movement disorder clinicians, who will provide training in the diagnosis and management of Parkinson’s disease and other movement disorders.  As part of the research component, I plan to be involved in the development and implementation of clinical trials, with an emphasis on possible new treatment options for Parkinson’s disease, including pharmaceutical and surgical advances.  I also plan to be involved in observational studies, such as investigating the epidemiology of Parkinson’s disease with emphasis on its possible relationship to environmental toxins, and conducting long term follow up studies of patients with Parkinson’s disease and other movement disorders who have had implantation of deep brain stimulation devices.  The primary objective of the fellowship will be to train as a specialist in the management of Parkinson’s disease and other movement disorders, in order to provide care for Canadian patients.

Clinical Research Fellowship 

Dr. Nicolas Jodoin
2005-2006: $45,000

Dr. Yves Agid(Supervisor)
2006-2007: $45,000
Centre hospitalier universitaire Pitié-Salpêtrière, 
Paris, France

High-frequency subthalamic nucleus stimulation is a surgical alternative to drug therapy in patients with idiopathic Parkinson’s. Its mechanism of action remains controversial, although an inhibition of neuronal subthalamic nucleus hyperactivity is the most probable hypothesis. This structure has a glutaminergic excitatory effect on basal ganglia outlets (an internal segment of the brain). The aim of this study is to analyze the effect of high-frequency subthalamic nucleus stimulation on brain activity in this targeted area.
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