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Alzheimer’s disease research in the Toronto Region

“This is a time of extraordinary opportunity and innovation
in ARD [age related dementias] research, spurred on by
the new tools of health research: applied genomics and
cheap, fast gene sequencing; real-time imaging of the
functioning brain; nanotechnology and the potential for
novel routes of drug delivery to the brain; and large,
longitudinal population studies, supported by patient
record databases and gene and tissue biobanks.”’

- Canadian Institutes of Health Information

Introduction

First identified by Dr Alois Alzheimer in 1906, Alzheimer’s
disease is an irreversible degenerative brain disease
characterized by symptoms which include cognitive
impairment and the loss of ability to do simple tasks.?

Alzheimer’s disease normally occurs over the age of 60
and represents 63% of all dementias, a term describing a
set of symptoms caused by diseases which affect the
brain. Other common causes of dementia include vascular
dementia, Parkinson’s Dementia and Lewy Body
Dementia. People with dementia often exhibit problems
with memory, thinking and speech, taking a large toll on
family members and caregivers.

Although the cause of Alzheimer’s disease is not fully
understood, scientific studies have shown that genetics

play a large role; having a direct relative diagnosed with
Alzheimer’s disease nearly triples a person’s risk for
developing the disease.*

According to a report commissioned by the Alzheimer
Society of Canada, Rising Tide: The Impact of Dementia
on Canadian Society, a little over 500,000 Canadians are
living with Alzheimer’s disease or other forms of dementia
today. In 2008, the disease had an economic burden of
$15 billion annually. By 2038, the number of Canadians
with Alzheimer’s disease is expected to rise to 1.1 million
at an annual cost of $153 billion (Figure 1).°

There are currently four approved drugs to temporarily
alleviate symptoms of Alzheimer’s disease. However, no
treatment method exists to halt disease progression, nor
are there accurate diagnostic methods. Post-mortem brain
autopsies are considered the gold standard of diagnosis,
but The 90+ Study examining people over age 90 has
demonstrated that people without dementia may still
exhibit physical hallmarks associated with Alzheimer’s
found via post-mortem autopsies.*® Therefore, conclusive
diagnosis can often be difficult and drug development
even more so.

With the anticipated social and economic burdens of
Alzheimer’s disease, there is a great urgency to find a
solution. Toronto Region scientists and experts are
pursuing innovative research in neuroimaging, genetics
and assistive technology.

Did you know...

e In 2010, it was estimated that 36 million people
worldwide had dementia

¢ Worldwide, dementia care had a economic
burden of US$ 604 billion in 2010

Figure 1: Prevalence of Dementia in Canada, 2008 and 2038
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Figure 2: Top 15 Alzheimer's Disease Drug Targets
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The majority of Alzheimer’s disease drugs in development
target beta amyloid, the main component of amyloid
plaque which is a common feature of Alzheimer’s disease.
There are over five times as many drugs in development
targeting beta amyloid than the second drug target, beta
secretase (Figure 2).” However, the drugs targeting beta
amyloid are largely in discovery stage or Phase | clinical
trials and none have been launched to date. Drugs that
are in Phase Il include Pfizer and Johnson & Johnson’s
drug bapineuzumab and Eli Lily’s drug solanezumab.

Four launched drugs for Alzheimer’s disease target
acetylcholinesterase and the NMDA receptor. These drugs
only deal with symptoms and there are currently no drugs
available to stop or slow the development of the disease.

Workforce & Education

In 2009, approximately 35,000 undergraduate and 7,000
graduate students enrolled in programs that could
contribute to the research and development (R&D) of
tests, treatments and devices for Alzheimer’s disease (i.e.
biochemistry, genetics, chemical engineering, electrical
engineering) in universities across the Toronto Region
(Figure 3).

The Toronto Region also has an estimated 50,440
employees working in R&D related fields, such as
chemists, chemical engineers and electrical engineers.
The Toronto Region comprises 30% of the total related
Canadian labour force (Figure 4).°

Figure 3: Number of Students Enrolled in Related Programs in
Toronto Region Universities (2000-2009)

45,000 ~
40,000 ~
35,000 -

[ |
- m EHE m N
30,000 1 ]
25,000 -
20,000 -
15,000 -
10,000 -
5,000 -

0 -
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Number of Enrollees

EUndergraduate Masters ™ Doctoral

Source: TRRA analysis based on Council of Ontario Universities data

Toronto Region | www.trra.ca

Figure 4: Regional Distribution of Related R&D Labour Force
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R&D Expertise in the Toronto Region

With many research-intensive institutes, university
affiliated hospitals and sources of public sector funding,
the Toronto Region presents a significant hub of
Alzheimer’s disease research.

Funding

The total captured public sector funding for Alzheimer’s
disease related projects in Canada was over C$250
million between 2000-2010 from the various Canadian
government funding committees. These include Natural
Sciences and Engineering Research Council (NSERC),™
Canada Foundation for Innovation (CFI)," Canadian
Institutes of Health Research (CIHR)'? and Social
Sciences and Humanities Research Council (SSHRC)."
In the Toronto Region, institutes received an estimated
$62 million, or 25% of nation-wide funding, with the
University of Toronto receiving the most research funding
of $23 million over the last ten years (Figure 5). Other
institutes such as Sunnybrook Research Institute and the
Hospital for Sick Children also received substantial
funding.

Over the past 10 years, the CIHR has allocated an
increasing proportion of its total funding toward
Alzheimer’s disease research, signaling its growing
importance. The compound annual growth rate (CAGR)
over the 10-year period for Alzheimer’s disease funding
was estimated to be 16.1% compared to the total CIHR
funding CAGR of 9.2%."2

Publications

From 2000-2010, Canada ranked 5" in the world for both
the number of Alzheimer’s disease related citations and
citation impact (Figure 6).'* Canada’s average of 21.7
citations per publication is greater than the global average
of 20.6 citations per publication. Globally, the University of
Toronto ranked 10" for number of publications with
14,953 publications. Within Canada, the Toronto Region
ranked 1% in number of Alzheimer’s disease related
publications, citations, and citation impact.

Patents

Canada ranked 6" globally by the number of Alzheimer’s
disease related patents. Within Canada, the Toronto
Region ranked 2™ by number of patents (Figure 7)."®
While most patents were assigned to global
pharmaceutical companies such as Elan Pharmaceuticals
and Pfizer, Canadian patent assignees were represented
by a mix of companies and research institutes.

In the Toronto Region, the majority of patents were
assigned to institutes such as the University of Toronto
and the Hospital for Sick Children, demonstrating the
strength of translational research originating from
academic settings.

Amount of Funding

Citation Impact

Figure 5: Top 10 Institutions in Canada by Amount of
NSERC, CIHR, SSHRC and CFI Funding (2000-2010)
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Figure 6: Top 10 Countries by Citation Impact of Alzheimer's
Disease Related Publications (2000-2010)
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Figure 7: Number of Alzheimer's Disease Related Patents in
Canada (2000-2010)

160 -

140 -
120 -
100 -
80
60
40
20
0 - .

Quebec

= Toronto Region

Rest of Ontario

e - -

British  Alberta Rest of
Columbia Canada

Number of Patents

Nova
Scotia

Ontario

Source: Delphion

Toronto Region | www.trra.ca 3



Figure 8: Examples of Research Areas in Alzheimer’s Disease and Related Research Institutes in the Toronto Region
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Institutes e Using a combination of genetic screening and imaging,
a group at the institute is researching the effect of a
variation of the BDNF (brain-derived neurotrophic
factor) gene, val66met, on the brain and developing a
method to identify pre-symptomatic Alzheimer’s."

It is no surprise that Toronto Region institutes generate a
large portion of patents related to Alzheimer’s disease.
These institutes are actively conducting clinical trials and
research relating to the diagnosis, treatment and
neuroimaging of Alzheimer’s disease (Figure 8). Below are
a few notable institutes, their achievements and their \// IATSL
ongoing projects:

Enriching Care e The Intelligent Assistive Technology and Systems
21\ o (=11 o Enhancing Knowledge Lab (IATSL) at the University of Toronto develops
Enlightening Minds technology to assist people with dementia in their daily
lives.

e Baycrest’'s Research Centre for Aging and the Brain
includes the Rotman Research Institute, one of the top
five brain institutes in the world, and the Kunin-
Lunenfeld Applied and Evaluative Research Unit, which
conducts translational neuroscience research.'

The COACH project is designed to help people with
dementia to remind them to do simple tasks such as
hand washing. Clinical trials indicated that the program
reduces caregiver reminders by 25%.

¢ This institute specializes in memory research and the MOUNT SINAI HOSPITAL \' K
effects of neurodegenerative diseases and the normal Joseph and Wolf Lebovic Health Complex **
aging prOCGSS_ Samuel Lunenfeld Research Institute

e In 2008, Baycrest received $10 million from private e Aleading centre in biomedical research, the Samuel
donations, matched by $10 million from the Ontario Lunenfeld Research Institute at Mount Sinai Hospital
government, to create the Centre for Brain Fitness. The is conducting research focused on areas such as
centre aims to develop and market products which neurobiology, systems biology and cancer.?'

improve brain fitness. . .
e Researchers are developing a device for temporal

e In 2010, a Baycrest study found that bilingualism manipulation of specific protein functions in the brain
delayed the onset of Alzheimer’'s symptoms.17 using laser optics techniques.
)
camh Sunnybrook
Centre for Addiction and Mental Health RESEARCH INSTITUTE

Centre de toxicomanie et de santé mentale

e The Centre for Addiction and Mental Health is the

Sunnybrook Research Institute is one of five

largest Canadian research facility focused on mental Canadian institutes in the Alzheimer's Disease
health and addiction. Neuroimaging Initiative (ADNI).?%?

e The facility is equipped with a position emission e The institute is actively conducting clinical trials and
tomography (PET) facility and 13 PET radiotracers for studies, and has an archive documenting over 1,000
human research.™ patients with neurodegenerative dementia.**

Toronto Region | www.trra.ca 4



e The LC Campbell cognitive neurology group performs
in vivo brain mapping to study relationships between
Alzheimer’s disease and cerebrovascular disease.

e Researchers in the Brain Repair Group, another
research group at Sunnybrook, are also developing
therapies that target beta amyloid and methods to
regenerate neurons using progenitor cells.

e Other research areas include conducting trials for
Memantine as a drug to help lessen behavioural and
psychological symptoms of dementia and finding
more accurate ways of diagnosing Alzheimer’s
disease.

Tanz Centre for Research
By in Neurodegenerative Diseases

"\A‘f;‘f‘ UNIVERSITY OF TORONTO

e Established in 1990, the Tanz Centre for Research
in Neurodegenerative Diseases (CRND) specializes
in neurodegenerative disease research such as
Parkinson’s Disease, Alzheimer’s disease and
Frontotemporal dementia.?®

e Contribution to the identification of apolipoprotein e 4
gene as a risk factor in 1993.

e Patent application for TJCRND8, a mouse model for
early-onset Alzheimer’s, used in studies to identify
early indicators of the disease, in 2001.%

e Contribution to the identification of another four genes
linked to late-onset Alzheimer’s disease in 2011.%’

TAG
lab

e The Technologies for Aging Gracefully Lab at the
University of Toronto focuses on developing
technologies to assist older people with projects that
help improve cognition and communication.?®

o “Digital Life Histories” is one such project, where
researchers are testing the use of a Microsoft-
developed camera capable of taking pictures
automatically and delivering narratives. Researchers
intend to use the “SenseCam” to engage people with
Alzheimer’s disease to help them recall events and
also to promote social interaction.

e Another project in the works is an on-line mental
fitness platform called Tangra, which aims to study the
effectiveness of several mental fitness games or
activities and assist researchers in developing further
programs.

Collaborations Around The World

Recently, several collaborations have been formed to help
accelerate advances and to encourage the exchange of
research data. The effectiveness of such collaborations
was demonstrated recently in the identification of several
genes linked to late-onset Alzheimer’s disease. The
following are two collaborations between institutes in
North America:

ADNI

The Alzheimer’s Disease Neuroimaging Initiative
(ADNI) is the largest public-private partnership in
Alzheimer’s disease research to date, with 54 institutes
from USA and five from Canada collaborating to share
findings and clinical trial results. Led and mostly funded by
the National Institute of Aging (USA), funding also comes
from pharmaceutical companies such as GlaxoSmithKline
and Bristol-Myers Squibb. The project has received US$
60 million in funding.??

Launched in 2004, the overall goal of this initiative is to
develop better methods for conducting clinical trials, to
track the progression of Alzheimer’s disease by using
imaging devices and also to determine who is at risk. The
project has expanded to new phases, ADNI GO and
ADNIZ2. Sunnybrook Research Institute, one of the few
Canadian contributors to the project, is currently enrolling
volunteers to participate in these studies.

Led by University of Pennsylvania's School of Medicine,
the Alzheimer’s Disease Genetics Consortium is
investigating genes linked with late-onset Alzheimer’s
disease and is funded by a five-year National Institute of
Aging grant of US $18.3 million dollars.?

The Alzheimer’s Disease Genetics Consortium Study
together with another research group from Europe, The
Genetic and Environmental Risk in Alzheimer’s Disease
group, were responsible for the identification of four
additional genes linked with late-onset Alzheimer’s
disease. The study involved the collaboration between 44
institutes (including the University of Toronto) and the
genetic evaluation of over 11,000 people with Alzheimer’s
disease.?’*°

Dr Peter St George-Hyslop from the Tanz CRND at the
University of Toronto is currently on the executive
committee. (See Experts Section, p. 6.)
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Experts

The Toronto Region is home to 15 Canada Research
Chairs (CRC) in the area of Alzheimer’s disease (Figure
9).3" The following are the top publishing experts in the
Toronto Region:

Dr Sandra Black

Director, LC Campbell Neurology Research Unit
Senior Scientist, Sunnybrook Research Institute
Brill Chair of Neurology, University of Toronto

Dr Black’s research focuses on using
neuroimaging to diagnose and monitor
several neurodegenerative diseases such as Alzheimer’s
disease and other dementias. She has a particular
interest in vascular causes of dementia and interactions of
Alzheimer’s and cerebrovascular disease. Dr Sandra
Black has over 300 publications, including 113 articles on
Alzheimer’s disease, and is active as a Principal
Investigator on a number of clinical trials relating to
dementia.*

Dr Gabrielle Bouilanne

| Tier 1 Canada Research Chair in Molecular &
Developmental Neurobiology
Senior Scientist, Hospital for Sick Children
Professor, University of Toronto

Dr Boulianne’s research involves the
identification of genes associated with Alzheimer’s
disease and aging, using the common fruit fly as a model
for Alzheimer’s disease. Funded by the Canadian
Institutes of Health Research, her research aims to
elucidate novel risk factors and identify new therapeutic
targets for Alzheimer’s disease.”’

¢ Dr Peter St George-Hyslop
Director, Centre for Research in
Neurodegenerative Diseases

PR Director, Memory Disorders Clinic
‘V(‘ Professor, University of Toronto

A renowned neurologist who has won
multiple awards for his work relating to Alzheimer’s
disease, Dr St George-Hyslop’s research interests include
the study of genes associated with human
neurodegenerative diseases with a main focus on
Alzheimer’s disease. His contributions to the field include
the identification of apolipoprotein e 4 (apoE4) as a risk
for Alzheimer’s disease and also the defective gene
Presenilin1 whose mutation is the most common cause of
familial early-onset Alzheimer’s disease. Dr St George-
Hyslop also leads a team at the Tanz CRND that helped
identify four new genes linked to late-onset Alzheimer’s
disease.®?’

Clinical Trials

Many institutes and research hospitals in the Toronto
Region are active in conducting clinical trials for
Alzheimer’s disease drugs in development. Over the past
seven years, there have been at least 65 clinical trials
mainly taking place in hospitals such as Sunnybrook
Health Sciences Centre in Toronto and St Peter's Hospital
in Hamilton (Figure 10).% Overall, more than half of the
trials are industry-funded.

Clinical trials taking place in the Toronto Region include
the industry-funded Phase Il trial by Novartis to develop a
vaccine which targets beta amyloid protein.*® Physician-
funded trials involving neuroimaging are also taking place
with ADNI GO and ADNI 2, where investigators are
measuring the progression of Alzheimer’s disease. The
Toronto Memory Program is a centre active in conducting
trials, and has been involved in over 50 trials relating to
Alzheimer’s disease.*

Figure 9: Alzheimer's Disease Related Canada Research Chairs by
Institution and Tier
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Figure 10: Stages of Clinical Trials in Ontario
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Companies

’Tronsi' ion
therapeutics inc.

Transition Therapeutics (Toronto)

Transition Therapeutics is a biopharmaceutical company
which researches and performs clinical trials on drugs used
to treat diseases such as Alzheimer’s disease and
diabetes.*® Their current focus is ELND0O0S5, an orally-
administered treatment for Alzheimer’s disease. With the
completion of Phase Il clinical trials in 2010, the company
plans to advance ELNDQO5 to Phase Il in partnership with
Elan Corporation, a neuroscience-based company.

Amorfix

v Life Sciences Ltd

'

Amorfix Life Sciences Ltd (Mississauga)

Amorfix is a biotechnology company that develops
diagnostic tests and therapeutics for diseases such as
Alzheimer’s disease and amyotrophic lateral sclerosis.®
The company has developed a post-mortem diagnostic test
for beta amyloid, a common feature of Alzheimer’s disease
in the brain, in animal models. The Amorfix Aggregated AB
Assay detects beta amyloid plaques without formic acid
extraction, which eases the detection process and is also
capable of detecting beta amyloid peptides prior to the
development of plaques faster than immunohistochemistry
methods. Amorfix is currently developing a human
diagnostic assay to detect aggregated beta amyloid from
cerebral spinal fluid and blood. Amorfix is also collaborating
with University of British Columbia scientists to develop
Alzheimer’s disease treatments.

Functional Neuromodulation Inc. (Toronto)

Founded in 2010, Functional Neuromodulation Inc. is a
Toronto-based medical technology company that is
developing treatment methods of Alzheimer’s disease and
Mild Cognitive Impairment by using Deep Brain Stimulation
(DBS).*" This technology involves the placement of
pacemaker-linked electrodes in the brain. The company
was co-founded by Dr Andres Lozano, a Tier 1 Canada
research chair in neuroscience, who recently completed
Phase | clinical trials using Deep Brain Stimulation on six
patients with mild Alzheimer’s disease. These preliminary
studies showed that the therapy was safe and could
potentially slow the progression of Alzheimer’s disease.
This technology has already been used to help patients
manage Parkinson’s Disease and researchers are currently
looking at other applications of Deep Brain Stimulation
which include treating major depression and epilepsy.®

Did you know...

« In Canada, Alzheimer’s disease was the 7" leading
cause of death in 2007 *

¢ In the same year, women accounted for seven out
of 10 deaths due to Alzheimer’s disease *

Conclusion

An increasing number of people will become at risk of
developing Alzheimer’s disease as Canada’s population
ages; 25% of the Canadian population will be over the
age of 65 by 2031. With these statistics, the importance
of Alzheimer’s disease research and continuing advances
is clear.

The following are a few recent Canadian initiatives to
enhance research and development activities in Canada:

e The Canadian federal government recently allocated
$8.6 million for 44 Alzheimer’s disease research
projects *

e The Ontario Brain Institute will receive $15 million
from the province over a three-year period *°

¢ Canadian Dementia Knowledge Translation
Network established in 2008, encourages the
exchange of research information between scientists
and helps researchers apply their scientific research
knowledge in useful services and treatments *'

¢ Canadian Institutes of Health Research’s funded
strategies/projects: The International Collaborative
Research Strategy for Alzheimer's disease and the
Canadian Longitudinal Study on Aging '

With renowned experts, well-equipped research facilities,
a continuous supply of research talent and the support of
government funding, the Toronto Region is an attractive
and vibrant location that offers great opportunities to be
at the forefront of advancements in the field of
Alzheimer’s disease research.

Toronto Region | www.trra.ca 7



R, 15 Delphion, ‘Advanced Search’, [online database] (2011) <http://

www.delphion.com>, accessed 18 Jan. 2011

TRRA would like to aCknOWledge Dr Jack 16. Baycrest, ‘Research Centre for Aging and the Brain’, [website]
Diamond. Scientific Director of Alzheimer <http://www.baycrest.org/research>, accessed 5 Jul. 2011
Societ fC da. f hari hi 17. Yahoo! Inc., ‘Bilingualism delays onset of Alzheimer's: study’, Yahoo!
oclety of Lanada, 1or sharing nis Health [online article] (10 Nov. 2010), <http://health.yahoo.net/news/
insights into Cutting-edge knowledge in s/afp/canadahealthsciencelanguagealzeimers>, accessed 5 Jul.
2011
Alzheimer’s disease research. 18. CAMH, ‘Vivian M Rakoff PET Centre’, [website] (2003) <http://

www.camhpet.ca>, accessed 5 Jul. 2011

N (o CAMH, ‘Research', [website] (4 Apr. 2011) <http:/iwww.camh.net!

Research/index.html>, accessed 5 Jul. 2011

20. Intelligent Assistive Technology and Systems Lab, [website] <http://

References www.ot.utoronto.caliats|>, accessed 5 Jul. 2011

1. Canadian Institutes of Health Research, ‘Turning the Tide: A 21. Samuel Lunenfeld Research Institute, [website] <http://
Canadian Strategy for International Leadership in the Prevention and www.lunenfeld.ca>, accessed 5 Jul. 2011
Early Treatment of Alzheimer's Disease and Related 22. Alzheimer’s Disease Neuroimaging Initiative, [website] <http://

Dementias’ [online report] (March 2010) <http://www.cihr-irsc.gc.ca/

.adni-info.org>, d 5 Jul. 2011
e/documents/icrsad_report_full_2010-03-25_e.pdf> Www.acni-inlo.org=, accesse .

23. Sunnybrook Research Institute [website] <http://sunnybrook.ca/

2. National Institute on Aging, ‘Alzheimer’s Disease Fact Sheet’, The research> accessed 5 Jul. 2011

Alzheimer's Disease Education and Referral [web page] (19 Feb.

2010) <http://www.nia.nih.gov/Alzheimers/Publications/adfact.htm>, 24. B. Greenberg, ‘Creation of a Toronto-Wide Centre for Dementia
accessed 5 Jul. 2011 Research’, Toronto Dementia Research Alliance [online
) ) I . . presentation] (2010) <http://neuroscience.utoronto.ca/Assets/

3. AIzhelmer. Souety of’Can:.ada, Rising Tide: The Impact of Dementia UTNP+Digital+Assets/misc/TDRA-greenberg-25-11-2010.pdf>
on Canadian Society’ [online report] (2010) <http://
www.alzheimer.ca/docs/RisingTide/Rising%20Tide_Full% 25. Centre for Research in Neurodegenerative Diseases, [website]
20Report_Eng_FINAL_Secured%?20version.pdf> (2011) <http://crnd.med.utoronto.ca>, accessed 5 Jul. 2011

4. Alzheimer Society of Canada, [website] (May 2009) <http:/ 26. United States Patent and Trademark Office, ‘Transgenic mouse
www.alzheimer.ca>, accessed 5 Jul. 2011 model of neurodegenerative disorders’, USPTO Patent Full-Text and

Image Database [online document] (Patent number 7,371,920)

5. Berleau, DJ, K Kahle-Wrobleski, E Head, M Goodus, R Kim & C <http://patft.uspto.gov>, accessed 5 Jul. 2011

Kawas, ‘Dissociation of neuropathologic findings and cognition: case

report of an apo"poprotein E eps”onz/epsnonz genotype’, Archives 27. UniVerSity of TOrOntO, ‘Alzheimer’s disease consortium identifies four
of Neurology, vol. 64, no. 8, 2007, pp. 1193-1196. new genes for Alzheimer’s disease risk’, [news release] (5 Apr.
2011) <http://media.utoronto.ca/media-releases/health-medicine/
alzheimer%E2%80%99s-disease-consortium-identifies-four-new-
genes-for-alzheimer%E2%80%99s-disease-risk>, accessed 5 Jul.

6. Berleau, DJ, MM Corrada, E Head & CH Kawas, ‘APOE epsilon2 is
associated with intact cognition but increased Alzheimer pathology in

the oldest old’, Neurology, vol. 72, 2009, pp. 829-834. 2011

7. TRRA Analysis based on Thomson Reuters Pharma, [online 28. Technologies for Aging Gracefully Lab. [website] <http://
database] <https://login.thomson-pharma.com>, accessed 11 Apr. ' taglab uto%onto ca>gacgcessed 5 J)l/.l| 20’1[1 ] P:
2011 ' ’ ’

29. Alzheimer’s Disease Genetics Consortium, [website] <http://

8. Council of Ontario Universities, ‘Common University Data alois.med.upenn.edu/adgc>, accessed 5 Jul. 2011

Ontario’ [web pages] (2010) <http://www.cou.on.ca/statistics/
cudo.aspx> 30. University of Pennsylvania School of Medicine, ‘Penn-Led

Alzheimer’s Disease Consortium Identifies Four New Genes for

9. Statistics Canada, (2006). Alzheimer’s Disease Risk’, [news release] (3 Apr. 2011) <http://

10. Natural Sciences and Engineering Research Council of Canada, www.uphs.upenn.edu/news/News_Releases/2011/04/alzheimers-
‘Awards Search Engine’, [online database] (2009) <http:// disease-gene-discovery>, accessed 5 Jul. 2011
www.outil.ost.ugam.ca/crsng/Outil.aspx?Langue=Anglais>, accessed 34 canada Research Chairs, ‘Chairholders: Find an Expert, [online
20 Jan. 2011 database] <http://www.chairs-chaires.gc.ca/chairholders-titulaires/

11. Canada Foundation for Innovation, ‘Projects Funded’, [online index-eng.aspx>, accessed 18 Apr. 2011
database] (2011) <http:/fwww.innovation.ca/en/projects-funded>, 32. Heart & Stroke Foundation Centre for Stroke Recovery, ‘Scientist

accessed 20 Jan. 2011 Profiles A-F’, [web page] <http://sunnybrook.ca/research/team/
12. Canadian Institutes of Health Research, ‘Funded Research member.asp?t=10&page=1212&m=28>, accessed 5 Jul. 2011
Information’, [online database] (2010) <http://webapps.cihr- 33

. 8 . TRRA Analysis based on ClinicalTrials.gov, [online database] <http://
irsc.gc.ca/funding/search_e>, accessed 20 Jan. 2011

www.clinicaltrials.gov>, accessed 13 April 2011
13. Social Sciences and Humanities Research Council of Canada, 34
‘Awards Search Engine’, [online database] (2009) <http://

www.outil.ost.ugam.ca/CRSH/RechProj.aspx>, accessed 24 Jan.
2011 35. Transition Therapeutics Inc., [website] <http://

www.transitiontherapeutics.com>, accessed 5 Jul. 2011

. Toronto Memory Program, [website] <http://
www.torontomemoryprogram.com>, accessed 5 Jul. 2011

14. Thomson Reuters, IS/ Web of Knowledge [online database] (2010) o ) ' _
<http://www.isiwebofknowledge.com>, accessed 10 Feb. 2010 36. Amorfix Life Sciences Ltd., [website] <http://www.amorfix.com>,
accessed 5 Jul. 2011

Toronto Region | www.trra.ca 8



37. Functional Neuromodulation Inc., [website] <http://
www.functionalneuromodulation.com>, accessed 5 Jul. 2011

38. The Canadian Press, ‘Deep brain stimulation may slow Alzheimer’s:
study’, CTV News [online article] (4 Aug. 2010) <http://www.ctv.ca/
CTVNews/Health/20100804/alzheimers-deep-brain-stimulation-
100804>, accessed 5 Jul. 2011

39. Canadian Institutes of Health Research, ‘Harper Government takes
action on Alzheimer's disease’, [news release] (28 Jan. 2011) <http:/
www.newswire.ca/en/releases/archive/January2011/28/c6077.html>,
accessed 5 Jul. 2011

40. Office of the Premier, ‘Supporting Brain Research’ [news release] (15
Nov. 2010) <http://news.ontario.ca/opo/en/2010/11/supporting-brain-
research.html>, accessed 5 Jul. 2011

41. Dalhousie University, ‘Canadian Dementia Knowledge Translation
Network (CDKTN)’ [website] (13 Jan. 2011) <http://
geriatricresearch.medicine.dal.ca/cdktn.htm>, accessed 5 Jul. 2011

42.N. Haesler, ‘Cancer, Heart Disease Leading Causes of Death in
Canada: StatsCan’, National Post [online article] (30 Nov. 2010)
<http://news.nationalpost.com/2010/11/30/cancer-heart-disease-
leading-causes-of-death-in-canada-statscan>, accessed 5 Jul. 2011

Copyright

All information in this publication is protected by copyright,
pursuant to Canadian copyright laws, international
conventions, and other copyright laws. All rights reserved.
Any reproduction, modification, publication, transmission,
transfer, sale, distribution, display or exploitation of the
information, in any form or by any means, or its storage in a
retrieval system, whether in whole or in part, without the
express written permission of the Toronto Region Research
Alliance is prohibited.

Disclaimer

While efforts have been made to verify the accuracy of the
information contained in this publication, neither the authors
nor TRRA make any representations or warranty, express
or implied, including without limitations, as to the quality
and merchantability and fitness for use of any material
contained in this document. The information is provided “As
Is” and TRRA cannot warrant that any of the materials
posted will be accurate and up to date at any particular
point in time. Proprietary information of others is used by
permission and may be have further use restricted as
noted. References to any items supplied or manufactured
by a third party does not constitute endorsement by TRRA
of those items. References or links to websites belonging to
entities other than TRRA are provided for informational
purposes and do not constitute either implied or expressed
endorsement by TRRA of the materials posted on those
websites.

TRRA

TORONTO REGION RESEARCH ALLIANCE

Toronto Region Research Alliance

101 College Street, Suite HL 30
Toronto, ON M5G 1L7

Tel 416 673 6670
Fax 416 673 6671

Email inffo@trra.ca
Visit us at www.trra.ca
Follow us @torontoresearch

© 2011 Toronto Region Research Alliance

Toronto Region | www.trra.ca 9



