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Research:

Improving Lives, Progressing
Towards a Cure

Since it was founded in 1954, Muscular Dystrophy Canada has tirelessly pursued
its mission: to enhance the lives of those affected by neuromuscular disorders by
continually working to provide ongoing support and resources, while relentlessly
searching for a cure through well-funded research.
While there is still no cure for neuromuscular disorders, people affected by these
diseases are living longer and enjoying a greatly improved quality of life -- thanks
in part to discoveries made by Canadian researchers.
Muscular Dystrophy Canada is proud to support continued research into the causes,
cures, and treatments of muscular dystrophy. Indeed, we feel that this research is
crucial because it will one day allow us to reach our goal: a cure for neuromuscular
disorders in our lifetime.
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from the

chief executive officer

Message from Catherine Sherrard
Welcome to the 2011-12 edition of
Research in the Works. The past year
has been an exciting one for Muscular
Dystrophy Canada and our commitment
to research. I am happy to be able to
share some of our accomplishments
with you because without the support
of our donors, sponsors, volunteers, and
community leaders, these achievements
simply wouldn’t be possible.
One of the most exciting events of the
past year has been the creation of our
first research chair, The Friends of
Garrett Cumming Research Chair,
Muscular Dystrophy Canada, at the
University of Alberta. This chair, which
will be held by Dr. Toshifumi Yokota,
represents an important step towards
increasing national and international
research capacity into neuromuscular
disorders. Turn to page 4 to read an
exclusive interview with Dr. Yokota.
We are also pleased to welcome 10 more
recipients of operating grants through the
Neuromuscular Research Partnership,
and one through a recent partnership
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with the FSH Society of the United
States. You can read summaries of these
new research projects, starting on page
6.
Finally, thanks to generous, multi-year
funding commitments from Canada
Safeway, Tribute Communities, Ilsa
Mae Research Fund and others, we have
been able to continue our support of
cutting-edge research that will enhance
the lives of those with neuromuscular
disorders.
All of these achievements have made
the past year a very successful one for
muscular dystrophy research, but they
also give us hope for an even more
promising future: one without neuromuscular disorders.

Catherine Sherrard
Chief Executive Officer

Thank you to our Donors!
Muscular Dystrophy Canada shares
its commitment to research with the
many donors who, through their
generosity, help take us one step
closer to making muscles move!
Through consistent, long-term
funding commitments, we have seen
progress towards therapeutic treatments for neuromuscular disorders.
More work is necessary before we
can see a cure for muscular dystrophy,
but we want to express our gratitude
to the donors whose contributions
continue to make this crucial, lifechanging research possible.

in supporting the projects outlined
in this publication:

• Friends of Fraser Earle (gene
therapy);
• Friends of Garrett Cumming
(Duchenne muscular dystrophy);
• Friends of Garrett Cumming
Research Chair;
• FSHD Research Fund;
• Green Research Fund;
• Ilsa Mae Research Fund (SMA);
• Lawrie Goldlist Memorial Fund;
• Rachel Fund (myotonic dystrophy);
and
• Shad’s R&R (pediatric neuroWhile there are far too many people
muscular research).
who contribute to our success to list
them individually, we would like to Thank you to each and every donor
recognize the designated research and volunteer for your generosity
funds that have been instrumental and determination!
Dr. Jean Mah

(Alberta Children’s Hospital)
A Multicenter Collaborative Study on the Clinical Features,
Expression Profiling, and Quality of Life of Infantile Onset
Fascioscapulohumeral Muscular Dystrophy (2011-2013)

Fascioscapulohumeral muscular dystrophy (FSHD) is one of the most common
forms of muscular dystrophy. Affected individuals develop gradual weakness of
skeletal muscles (which are responsible for voluntary movement) involving the
face, shoulders, and upper arms, before slowly progressing lower, to the abdomen,
legs, and feet. The exact mechanism that causes the disease remains unknown,
and there is currently no cure. In the current research proposal, Dr. Mah and her
pediatric neuromuscular colleagues will attempt to collect natural history data
about early onset FSHD by devising a standardized protocol for muscle testing in
children and youth with FSHD, describing its observable traits in affected children,
and exploring potential genetic modifiers of the disease. This information
will be extremely valuable for the development and/or evaluation of new treatments for FSHD.
This project has been made possible thanks to Muscular Dystrophy Canada’s FSHD
Research Fund, in partnership with the FSH Society of the United States.
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An Interview with Dr. Toshifumi Yokota
The Friends of Garrett Cumming Research Chair,
Muscular Dystrophy Canada
In partnership with the University of Alberta, Muscular Dystrophy Canada
raised the funds necessary to establish The Friends of Garrett
Cumming Research Chair, Muscular Dystrophy Canada. Thanks to
the generosity of family, friends, and the community, we exceeded our
fundraising goal, allowing us to contribute $1.61 million dollars to the
$3 million dollar chair! This was matched by $1.5 million dollars from
the Government of Alberta’s Access to the Future Fund.
This important accomplishment began with the determination and
vision of three donors in Alberta whose families have been significantly
affected by a muscular disorder. They have been tireless in their efforts
to establish the chair so that their loved ones, and thousands of others
living with neuromuscular disorders, can benefit from its research.
In early 2011, Dr. Yokota was named to the newly-created Friends
of Garrett Cumming Research Chair, Muscular Dystrophy
Canada at the University of Alberta. The first research chair of
its kind in Canada, Dr. Yokota’s position offers an exciting new
opportunity for research into neuromuscular disorders.
In July of this year, Muscular Dystrophy Canada interviewed
Dr. Yokota about his work, his new position, and moving to
Edmonton.
Muscular Dystrophy Canada: Can you
briefly describe your current research?
Dr. Yokota: We are working towards a cure
for muscular dystrophy using a kind of “DNA
band-aid” called morpholino. We use the small
DNA-like molecules (called “morpholinos”)
to cover a mutated part of the gene like a
band-aid, allowing the gene to jump over the
mutated part of the gene and produce nearnormal protein. We have recently achieved the
first successful exon-skipping therapy in a dog
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model of muscular dystrophy.
What are some of the implications of
your research, and what kind of therapies
might it open up?
Dr. Yokota: The exon-skipping therapy
was thought to be applicable to a very
limited number of DMD patients, but
we demonstrated that by using multiple
morpholinos as a cocktail, we can potentially
treat more than 90% of DMD patients.We

are also trying to apply this DNA bandaid to many different types of mutations
of DMD and other types of muscular
dystrophies, such as Limb-Girdle Muscular
Dystrophy (LGMD) type IIB, Miyoshi
myopathy, and Myotonic dystrophy.
What does your appointment to The
Friends of Garrett Cumming Research
Chair, Muscular Dystrophy Canada
mean for your research?
Dr. Yokota: This is really a great opportunity
for me, and I appreciate everyone who
supported and made this possible. It will be
my first experience starting an independent
lab as a principal investigator, and I am very
excited and honoured to do that at one of the
most famous and prestigious universities
in Canada. I am also looking forward
to working with researchers and students
there. I want to contribute to the continuing
success of Canadian medical research on
muscular dystrophy.
What do you think the creation of The
Friends of Garrett Cumming Research
Chair, Muscular Dystrophy Canada
means for muscular dystrophy research
in Canada?
Dr. Yokota: There are already many famous
muscular dystrophy researchers in Canada;
Canada is one of the leading countries in the
field of muscular dystrophy research, especially
in muscle stem cell research. But there are
not many researchers working on antisense
therapeutics or exon-skipping therapy for
muscular dystrophy as far as I know, so I think
my specialty will fit very well.
I also want to collaborate with
researchers in Canada. Since I did my PhD

at the University of Tokyo and then worked
at Imperial College London and Children’s
National Medical Center in Washington
DC [as a post-doctoral researcher], I know
researchers everywhere in the world. I
would like to use these ties to promote more
international collaborations in this field.
What direction do you see your research
taking in the next 5-10 years?
Dr. Yokota: In the short term, I want
to continue work on exon-skipping and
antisense therapeutics for DMD and other
forms of muscular dystrophies.
My longer term goal is to find another
potential target of DMD treatment, especially
to determine the factors which promote exonskipping. DMD patients have mutations
in the DMD gene and lack a protein called
dystrophin, but most patients have a small
proportion of dystrophin-positive fibres
for unknown reasons (“revertant fibres”).
The “revertant fibres” have spontaneous
exon-skipping, which means they can
somehow jump over the mutated part of the
gene spontaneously. This is a very similar
mechanism to exon-skipping therapy with
antisense morpholinos, and I am interested in
performing molecular analyses of these positive
fibres, which might lead to finding of a new
target of muscular dystrophy treatment.
You have been to Edmonton several times
now. In addition to your work, what part
of the move is most exciting for you?
Dr. Yokota: Edmonton reminds me of my
hometown, Morioka, a city about 500 km
north of Tokyo. It gets very cold there in
the winter and I like winter sports, so I am
looking forward to winter sports the most.
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Neuromuscular Research
Partnership
2011
grant winners

In the 57 years since our creation, Muscular Dystrophy Canada has contributed
more than $65 million dollars towards research. While we are extremely proud
of that record, we are always looking for ways to promote research and to
make the most of our resources.
That is why we have been partnering with the ALS Society of Canada and the
Canadian Institutes of Health Research (Institute of Musculoskeletal Health
and Arthritis, Institute of Genetics, and the Institute of Neurosciences, Mental
Health and Addiction) since 1999 in the Neuromuscular Research Partnership. By following a cooperative research-funding model, we can increase
the funds that are available for research. The funding competition that awards
operating grants is run by CIHR, which lowers administrative costs for Muscular
Dystrophy Canada and the ALS Society, and it also reduces duplication of
effort. Furthermore, the research funded through the Partnership can lead to
breakthroughs in muscular dystrophy treatment and treatment for ALS, as a
discovery in one area of neuromuscular research can provide insight in another.
The result is a more efficient, more powerful way of funding research.

Each year, Muscular Dystrophy Canada, as part of the Neuromuscular Research
Partnership (NRP), contributes funds to a national competition that selects
researchers to receive operating grants for their work. Overseen by the Canadian
Institutes of Health Research (CIHR), the NRP is extremely competitive, with
each submission undergoing extensive peer review to evaluate its scientific merit, and
relevance review to ensure alignment with the strategic objectives of the partners.
The highest ranking applications receive operating grants that last for three to five
years.
This year, Muscular Dystrophy Canada is pleased to announce that the 2011 NRP
competition resulted in 9 neuromuscular research grants, with a total budget of
$4,626,870.

What is Peer Review?
Peer review is the internationally accepted benchmark for evaluating
scientific research and assessing its quality. Committees of experts from
the health research community read and discuss proposals to determine
their merit and to recommend the amount of funds necessary to support the
research.
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2011

grant winners

Dr. Thomas Hawke

Dr. Jasna Kriz

Role of Xin, an actin-binding protein, in
satellite cells and muscular dystrophies
(2011-2014)

Glia-Neuron Crosstalk in Early
Amyotrophic Lateral Sclerosis
Pathogenesis (2011-2014)

(McMaster University)

Mutations to many of the proteins that
compose the structure of muscle cells lead
to the development of diseases such as
the muscular dystrophies. These proteins,
however, are part of a larger network
containing other proteins whose roles
are less understood. Dr. Hawke’s lab has
already demonstrated that one of these
poorly-understood proteins, Xin, plays a
vital role in maintaining muscle stem cell
function during the regenerative process
that repairs muscles. Now they want not
only to uncover the roles of Xin within
skeletal muscle and how it is regulated, but
to determine how Xin appears in human
dystrophic muscles. By doing so, they
hope to link Xin to the variability in the
onset, progression, and severity of dystrophic conditions in order to discover new
information about how muscle stem cells
are regulated, and perhaps even identify a
new form of muscular dystrophy.

(Université Laval)

While we understand some of the advanced stages of Amyotrophic Lateral
Sclerosis (ALS), little is known about
how the immune system and central
nervous system interact in the early
stages of the disease. Dr. Kriz, however,
believes that incorrect responses from
glial cells (cells that support and protect
the brain’s neurons, the cells responsible
for sending electrical and chemical
signals throughout the body) may lead
to ALS. By studying this “crosstalk” and
developing a model for analyzing the
effectiveness of drugs that attempt to
treat glial cells in the immune system,
Dr. Kriz hopes that new therapeutic
strategies for ALS will be developed.
The studies will be conducted using
a novel mouse model carrying the
mutations in the TDP-43 gene (Tar
DNA binding protein 43) linked to
sporadic and familial ALS.
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2011

grant winners

Dr. Alex E. MacKenzie

(Childrens Hospital of Eastern
Ontario – University of Ottawa)

Preclinical Assessment of ClinicReady Agents for the Treatment
of Muscular Dystrophy and Spinal
Muscular Atrophy (2011-2014)
Although the identification of genetic
causes for inherited diseases like neuromuscular disorders has greatly improved
our ability to identify and understand the
disorders, treatment options remain slim or
non-existent. Dr. MacKenzie and his team
propose to address this issue by screening a
library of FDA-approved drugs in order to
identify compounds that have the potential
to treat Spinal Muscular Atrophy (SMA)
and Myotonic Dystrophy Type 1 (DM1).
Since these drugs are already approved
for clinical use in the treatment of other
diseases, they hope that the most promising drugs can be quickly approved for use
in the treatment of SMA and DM1.
(Generously funded by the Ilsa Mae
Research Fund)
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Dr. Robin N. Michel  
(Concordia University)

Dr. Bernard J. Jasmin
(University of Ottawa)

Role of Calcineurin and its Signaling
Modulators in the Dystrophic Phenotype
(2011-2014)

The signature feature of muscular
dystrophy is the absence of dystrophin,
a key muscle fibre membrane protein,
and one of the most promising strategies
for countering muscular dystrophy is
to replace that missing dystrophin
with a similar protein called utrophin.
Drs. Michel and Jasmin and their teams
have found that utrophin is under the
control of calcineurin, an enzyme that
orchestrates muscle growth adaptations.
In fact, when calcineurin is “turned on”
within a muscle fibre, utrophin appears in
abundance, offering the potential of rescuing fibres that are damaged by muscular
dystrophy. Drs. Michel and Jasmin hope
to further define the role of this enzyme
in order to develop better strategies and
interventions for reversing the damage
caused by muscular dystrophy.

2011

grant winners

Dr. Ashley Monks

(University of Toronto)

SMouse Models of Kennedy Disease/
Spinobulbar Muscular Atrophy
(2011-2014)
Kennedy Disease, also known as Spinobulbar Muscular Atrophy, is a neurodegenerative disease that leads to progressive
muscular atrophy and weakness in affected
men. While there is currently no cure,
some progress has been made in tracking
the cause of the disease, including the
identification of mutations in the androgen
receptor (AR) gene (which is crucial to the
development and maintenance of the male
sexual phenotype). This mutation causes
abnormally long polyglutamine (polyQ)
tracts that can both reduce AR function
and cause it to gain harmful features. Using
mice that have been developed to express
this mutation, Dr. Monks will perform
biochemical, anatomical, histological (the
study of anatomy of cells and tissue), and
behavioural tests in order to better understand which cells are affected by Kennedy
Disease and how that occurs, an invaluable
step towards developing strategies for
treating the disease.

Dr. Basil Petrof

(The Research Institute of McGill
University Health Center)

Strategies for Therapy of Respiratory
Muscle Failure in Muscular Dystrophy
(2011-2016)
Affecting approximately 1 in 3500 males,
Duchenne muscular dystrophy (DMD)
is the most frequent disorder linked
to the X chromosome. Patients often
die of respiratory failure as the disease
progressively destroys muscle (such as
the diaphragm and other respiratory
muscles) and prevents normal muscle
repair. Dr. Petrof and his team want to
better understand the factors that regulate
muscle damage and repair in DMD in
order to identify new therapeutic strategies
for the disease. By examining the role
of the immune system in balancing
muscle damage and repair, they hope
to determine whether manipulating an
individual’s innate immunity could provide a way of treating respiratory muscle
failure that is caused by DMD.
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2011

grant winners

Dr. Jean-Marc Renaud

Dr. Janice Robertson

Development of Better and More
Effective Treatment for Patients
Suffering from Hyperkalemic Periodic
Paralysis (2011-2016)

The TAR DNA-Binding Protein
(TDP-43) and Amyotrophic Lateral
Sclerosis (2011-2014)

(University of Ottawa)

Characterized by periods of uncontrolled
contractions that occur during and
between paralytic attacks causing weakness, Hyperkalemic Periodic Paralysis
(HyperKPP) can leave patients confined
to bed for hours or even days. While these
contractions and paralyses may cease
after the age of 30, patients continue to
suffer muscle weakness, making walking
difficult or even impossible. Currently,
none of the treatments for HyperKPP
are fully effective, but Dr. Renaud hopes
to document the mechanism of the
disease in order to develop new and
more effective therapeutic approaches.
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(University of Toronto)

TAR DNA-Binding Protein (TDP43) is a cellular protein that has been
identified as one of the core components
of the neuropathological abnormalities
that characterize ALS. In instances of
ALS that have TDP-43 pathology, the
protein is completely depleted from the
nuclei, or control centre, of the motor
neurons in the central nervous system
that directly or indirectly control muscles.
Instead, TDP-43 relocates to the cytoplasm, and Dr. Robertson hypothesizes
that this shift in the location of TDP-43
could cause or contribute to ALS. As a
result, she and her team intend to study
the effect of this movement of TDP-43
in order to learn more about the part
played by the protein in the development
of ALS.

2011

grant winners

Dr. Michael Rudnicki

Dr. Hiroshi Tsuda

Satellite Stem Cells from Skeletal
Muscle for the Treatment of Neuromuscular Disease (2011-2016)

Studies on the Molecular Pathogenesis
of Amyotrophic Lateral Sclerosis
(2011-2016)

(Ottawa Hospital Research Institute)

The growth and repair of skeletal muscle
in adults is linked to a group of cells
called “satellite cells” that associate with
muscle fibres. Dr. Rudnicki and his team
have not only discovered another group
within that satellite cell grouping that
they have named “satellite stem cells,”
but they have also identified Wnt7a,
a protein that stimulates activity in
those stem cells. By investigating these
satellite stem cells and their interaction
with Wnt7a, Dr. Rudnicki hopes to gain
information about how muscle stem cell
function is controlled and how those cells
contribute to the regeneration of skeletal
muscle. Ultimately, this knowledge
could open new avenues for the treatment of diseases such as muscular
dystrophy.

(Montreal Neurological Institute)

ALS is a neurodegenerative disorder
caused by the progressive loss of motor
neuron function in the brain and spinal
cord. As a result, patients with ALS
will lose the ability to stand, walk, or
use their hands and arms, and will
eventually suffer respiratory failure.
While there is no primary therapy for
ALS, Dr. Tsuda will study fruit flies and
mice, in order to better understand what
events at the molecular level lead to the
onset of ALS. By doing so, Dr. Tsuda
hopes to gain insight into ALS that
could ultimately lead to a more effective
treatment of the disease.
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ongoing grants

Dr. François Bachand

Dr. Jeffrey Dilworth

Characterization of a novel function
for PABPN1: the product of the
oculopharyngeal muscular dystrophy
disease gene (2010-2015)

Differential role of myogenic regulatory
factors in establishing muscle-specific
gene expression (2010-2015)

(Université de Sherbrooke)

Oculopharyngeal muscular dystrophy
(OPMD) is an adult-onset form of the
disease that, while found worldwide,
affects French Canadian and Jewish
populations more frequently. Symptoms
include drooping eyelids, difficulty
swallowing and limb weakness. The
genetic mutation responsible for OPMD
is known, but nothing is known about
the underlying mechanism by which
the mutation causes OPMD. Dr.
Bachand and his team are investigating
the function of the responsible gene,
called PABPN1. Their work could
address why OPMD is limited to specific
muscles and, therefore, open the way to
new treatments.
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(Ottawa Hospital Research Institute)

Myogenin regulates gene expression,
and therefore, plays a critical role in
deciding which genes to turn on in
muscle cells. Dr. Dilworth is determining
how this decision is made. His work
will shed light on the developmental
process that gives rise to muscle cells,
including identifying cellular proteins
that collaborate with myogenin. His
work will contribute to the development of stem cell-based therapies for
muscular dystrophy.

ongoing grants

Dr. Anthony Gramolini

Dr. Kelvin Jones

Molecular basis of ryanodine receptor
regulation and function in skeletal
muscle (2007-2012)

Promoting protection of functionally
intact motor units in ALS (2010-2013)

(University of Toronto)

Muscles contract when calcium is
released into muscle cells from a storage
compartment called the sarcoplasmic
reticulum, and they relax when the
calcium is returned to that compartment.
Calcium release channels are the main
protein responsible for the release of
calcium. Dr. Gramolini and his team
are studying the mechanisms regulating
proper calcium release and uptake
in muscle to understand how altered
function can lead to disease. The
knowledge gained from their work could
lead to new ways to treat or prevent
inherited and even acquired muscle
defects.

(University of Alberta)

Amyotrophic lateral sclerosis (ALS)
attacks the motor neurons essential for
movement. Dr. Jones and his team have
discovered that motor neurons connected
to fast twitch muscle are especially
vulnerable to the disease, while those
connected to slow twitch muscle have
some resistance. They have developed
three promising interventions to change
fast twitch muscle into its slow twitch
counterpart in order to enhance the
survival of motor neurons. The team is
now examining molecular mechanisms
that are involved in all three interventions to find out what genes and
proteins are ultimately responsible for
this protective effect. The research could
result in exercise recommendations and
new treatments for people with ALS.
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ongoing grants

Dr. Jean-Pierre Julien

Dr. Charles Krieger

Pathogenic mechanisms associated
with neurofilament disorganization
(2010-2013)

Bone marrow-derived cells as gene
therapy vehicles in ALS (2009-2014)

(Université Laval)

Abnormal accumulations of a family of
proteins called intermediate filaments are
a hallmark of many neurodegenerative
disorders, including peripheral neuropathies and ALS. Dr. Julien and his
team are studying the exact molecular
mechanisms that underlie the toxicity
of disorganized neuronal intermediate
filaments. Their research could lead to a
better understanding of the development
and progression of ALS.
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(Simon Fraser University)

Dr. Krieger and his team will explore
the use of bone marrow-derived cells as
a delivery mechanism in ALS. Previous
work has shown that bone marrow
cells enter the brain and spinal cord
in an animal model of ALS and cells
can be engineered to enter the central
nervous system to produce substances
that can prevent neuron death and
slow the progression of the disease. It is
anticipated that these bone marrow cells
can be used as delivery vehicles that
could aid in the survival of sick or dying
cells in the nervous system of patients
with ALS.

ongoing grants

Dr. Blair Leavitt

(University of British Columbia)

Determination of muscle properties
that alter ALS onset and disease
progression using the G93A mouse
model of ALS (2009-2014)
Much progress has been made in
understanding the disease mechanisms
underlying the inherited form of ALS.
Mounting evidence from numerous
studies suggests that ALS is actually
a multisystemic disorder, and disease
progression is influenced by cells other
than motor neurons. This study aims to
determine the skeletal muscle properties
important for modulating ALS disease
progression and may lead to the
development of effective muscle-based
therapies for ALS.

Dr. Jean Mathieu &
Dr. Cynthia Gagnon

(Université de Sherbrooke)

Motor, multisystemic and social
participation assessment in myotonic
dystrophy type 1, a 9-year longitudinal
study (2010-2013)
Myotonic dystrophy is the most common
adult form of muscular dystrophy,
but little is known about its natural
progression. Drs. Mathieu and Gagnon
are taking a holistic approach to
understanding the disease, looking not
only at impairment and disability, but
at their impact on social participation
and quality of life. Their work will lead
to a better understanding of the natural
history of myotonic dystrophy and
highlight major determinants of social
participation, well being and quality of
life for patients and their families. It
will help identify comprehensive disease
management strategies and improve
physicians’ prognostic abilities.
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ongoing grants

Dr. Elizabeth Meiering

Dr. Josephine Nalbantoglu

Folding and aggregation of
ALS-associated mutant superoxide
dismutases (2010-2015)

Artificial zinc finger transcription
factors targeting the utrophin promoter
as a potential therapy for Duchenne
muscular dystrophy (2010-2015)

(University of Waterloo)

ALS is the most common cause of
neurological death each year in both
Canada and the United States. The
major known cause of ALS is mutations
in a protein called superoxide dismutase
(SOD). Dr. Meiering is examining
whether mutations in SOD cause it
to misfold, leading to the formation of
toxic aggregates that, in turn, give rise to
ALS. Her work will contribute to a better understanding of the mechanisms
of ALS and help in the development of
therapies for the disease.
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(McGill University)

One possible avenue for treating
Duchenne muscular dystrophy (DMD)
is to increase the activity of a protein
called utrophin, which is similar to the
protein that is missing in people with
the disease, called dystrophin, so that
utrophin becomes present throughout
the surface membrane of muscle fibres,
instead of its normal, very restricted,
localization. Dr. Nalbantoglu and her
team have already developed a protein
called an artificial transcription factor in
mice to increase the amount of mouse
utrophin. This project will use the same
approach to design artificial transcription
factors that target the human utrophin
gene to increase its amounts. This
approach could eventually be used to
treat DMD.

ongoing grants

Dr. Christopher Pearson

Dr. Basil Petrof

Genetic modifiers of CTG trinucleotide
repeat instability and myotonic
dystrophy pathogenesis (2009-2012)

Mitochondrial function as a
therapeutic target in muscular
dystrophy (2009-2012)

(Hospital for Sick Children)

Dr. Pearson is working toward determining the protein factors and their
variations that are involved in DNA
mutation in repeated DNA sequences
as well as identifying the set of protein
variants that lead to greater or lesser
mutations. This study will decipher the
mechanisms of this disease causing
mutation and will reveal candidate
targets for research avenues aimed at
therapeutic treatment by arresting or
reversing the expansion mutations.

(L’Hopital Royal Victoria)

Dr. Petrof ’s goal is to determine if
mitochondrial function and overall
skeletal muscle health can be improved
in mdx mice (model of DMD). The
treatment methods consist of drug
therapies, gene therapy, and muscle
training exercises. Based on findings
from earlier studies, it will now be
determined whether these treatments,
applied either alone or together, are
able to improve abnormal calcium
levels, oxidative stress, inflammation,
and ultimately muscle strength. These
treatments could significantly improve
quality of life for people with DMD.
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ongoing grants

Dr. Victor Rafuse

Dr. Serge Rivest

Developing specific motoneuron
subtypes from embryonic stem cells,
and induced pluripotent stem cells,
to treat neuromuscular disorders and
paralysis due to injury (2010-2013)

Therapeutic properties of the innate
immune response by microglia
(2010-2015)

(Dalhousie University)

Due to the loss of motor neurons (or
moto-neurons), nerve cells that control
muscle movement, people with ALS
gradually lose movement until they
become paralyzed or are unable to control
rhythmic movements such as breathing.
While these motor neurons cannot
regenerate themselves, Dr. Rafuse is
working to develop a treatment that
will transplant healthy motor neurons
derived from embryonic stem cells into
patients with ALS in order to restore
muscle function. He is also examining
whether specific classes of motoneurons
can be generated from stem cells, and if
motoneurons from adult tissue functions
in the same way as those generated from
embryonic stem cells. His work could
lead to a possible treatment for ALS.
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(Université Laval)

Microglia are the main immune cells
of the central nervous system. They
accumulate in degenerating regions
of the brain, producing a wide variety
of inflammatory molecules that may
have beneficial or detrimental effects.
Dr. Rivest and his team are investigating
whether these cells can be activated to
create a kind of natural immunotherapy
that more effectively clears pathogens,
cell debris and toxic substances that
are produced in chronic disease. This
research could lead to the development of new strategies to help repair
the injured brain and, ultimately, to find
cures for brain diseases such as ALS.

ongoing grants

Dr. Janice Robertson
(University of Toronto)

Peripherin abnormalities in ALS
(2009-2014)
Peripherin is a protein that is associated
with many of the pathological abnormalities found in the diseased motor
neurons of people with ALS. Peripherin
may be an important factor contributing
to motor neuron degeneration in ALS.
This study is aimed at further categorizing peripherin abnormalities in ALS
as a means to understanding the
underlying pathogenic process, which
will aid in the development of effective
therapeutics and eventual cure.

Dr. Guy Rouleau

(Centre Hospitalier de l’ Université
de Montréal)

Cellular and biochemical impact of
TDP-43 mutants in ALS (2008-2013)
Dr. Rouleau and his team have found
that the mutation of a protein called
TDP-43 is the likely cause of ALS in a
subset of patients. Now they are working
to determine the negative impact of
TDP-43 mutations in ALS and the
motor neuron degeneration of the
disease. In doing so, they will also learn
more about the roles the protein plays
in normal motor neuron biology. This
could open the way for the development
of therapies that could delay or prevent
disease onset and progression in patients
with ALS.
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ongoing grants

Dr. Guy Rouleau

(Centre Hospitalier de l’ Université de
Montréal)
Mutation of KCC3: Understanding
a sensory motor neuropathy
(2009-2014)

Hereditary Motor and Sensory Neuropathy with Agenesis of the Corpus
Callosum (HMSN/ACC) is a genetic
disease. Dr. Rouleau and his team have
identified the gene responsible for this
disease and will now determine how the
malfunctioning of this gene leads to the
disorder. This knowledge will support
the development of needed treatments
and management strategies, which will
improve the quality of life and life
expectancy of people with HMSN/
ACC.
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Dr. Jacques Tremblay
(Laval University)

Inhibition of myostatin receptor
expression to improve MPC
transplantation (2009-2012)
Dr. Tremblay and his team are examining
how to improve the success of muscle
precursor cell (MPC) transplantation
by modifying the transplanted MPCs
so that they cannot be inhibited by
myostatin. This has the potential to
give a proliferation advantage to the
transplanted cells and thus improve
the success of MPC transplantation,
which is determined by the number
of muscle fibres expressing the normal
gene. Blocking the myostatin signal will
support bigger and stronger muscle
fibres and may permit increased
strength of the muscles transplanted
with MPCs.

the rachel fund
Established by the generosity of Tribute Communities, the Rachel Fund supports
research into myotonic dystrophy, the most common form of adult-onset muscular dystrophy. Since its creation in 2006, the Rachel Fund has allowed Muscular
Dystrophy Canada to invest more than $1 million dollars into research that
examines both therapeutics for myotonic dystrophy and the genetic, cellular, or
biochemical processes that are involved in the disorder.

Dr. Bernard Jasmin

Dr. Jack Puymirat

Role of the RNA–binding protein
staufen in myotonic dystrophy type 1
(2009-2012)

Pathogenesis of myotonic dystrophy
(2009-2012)

(University of Ottawa)

Myotonic dystrophy type 1 (DM1) is
caused by mutations in the dystrophia
myotonica protein kinase (DMPK)
gene. This study sets out to examine how
one such protein, called Staufen, whose
appearance and localization appear to
be noticeably affected in DM muscle,
interacts with DMPK messenger
ribonucleic acids (mRNAs). Dr. Jasmin
and his team have thus far discovered
that Staufen1 is indeed mis-regulated
in the skeletal muscle of DM1 patients,
a discovery which provides insight into
the pathology of DM1 and offers a
potential target for new therapeutic
strategies.

(Laval University)

Myotonic dystrophy type 1 (DM1) is the
most common adult form of muscular
dystrophy, but DM1 patients suffer from
a wide variety of symptoms. Dr. Puymirat
and his team set out to identify all of the
molecular mechanisms and pathways at
the source of these diverse symptoms.
To date, they have successfully identified
new mis-spliced or mis-regulated RNAs
(when one of the three major macromolecules essential for all forms of life
are incorrectly modified or controlled)
in both laboratory animals and human
muscle cells. These discoveries offer new
avenues for both the study of what causes
DM1 symptoms and new therapeutic
approaches for those with the disorder.
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Partners in Action:

The National Population Health Study of Neurological Conditions

As a founding member of Neurological Health Charities Canada (NHCC), Muscular
Dystrophy Canada came together with other health charities to voice the need
for a Canadian study to gather data and information to understand the impact of neurological conditions on our population. As a result of the NHCC’s
advocacy, the federal government recognized the importance of this kind
of research and committed $15 million dollars to fund Canada’s first-ever
National Population Health Study of Neurological Conditions (NPHSNC).
Initiated in 2009, the NPHSNC is jointly led by the NHCC and the Public Health
Agency of Canada. The 4-year Study encompasses a suite of research projects,
including 13 independent research projects, a micro-simulation model, the
addition of neurological conditions to Canadian Chronic Disease Surveillance
System, and three surveys through Statistics Canada.
While Muscular Dystrophy Canada does not directly fund the NPHSNC,
muscular dystrophy is included in a number of components of the NPHSNC
and our membership in Neurological Health Charities Canada gives us a
valuable opportunity to contribute to social health research planning on a
national scale.

Research Projects:

Collectively, the projects listed below will meet the objectives of the four pillars of
the National Population Health Study - impact, risk factors, health services, and
incidence/prevalence.
The Everyday Experience of Living with and Managing a Neurological Condition (The LINC Study). Dr. Tanya Packer and Dr. Joan Versnel, Dalhousie
University
Innovations in Data, Evidence and Applications for Persons with Neurological
Conditions. Dr. John P. Hirdes, University of Waterloo; Dr. Nathalie Jetté and
Dr. Colleen J. Maxwell, University of Calgary
Canadian Longitudinal Study of Aging: Neurological Conditions Initiative.
Dr. Ron Postuma and Dr. Christina Wolfson, McGill University; Dr. Parminder
Raina, McMaster University
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Neurological Conditions in British Columbia. Kim Reimer and Dr. Robert Fisk,
B.C. Ministry of Health
Systematic Review of Factors Influencing the Onset and Progression of
Neurological Conditions. Dr. Daniel Krewski, University of Ottawa; Dr. Caroline
Barakat-Haddad, University of Toronto at Scarborough; Dr. Tamara Pringsheim,
University of Calgary; Dr. Helen Tremlett, University of British Columbia; Dr. Don
MacDonald, Newfoundland and Labrador Centre for Health Information
Validation of Administrative Data Algorithms to determine Population
Prevalence and Incidence of Alzheimer’s Disease, Dementia, Multiple Sclerosis,
Epilepsy and Parkinson’s Disease. Dr. Karen Tu, Dr. Liisa Jaakkimainen, and
Dr. Debra Butt, University of Toronto
Canadian Primary Care Sentinel Surveillance Network (CPCSSN): Neurodegenerative Conditions. Dr. Richard Birtwhistle, Queen’s University; Dr. Neil
Drummond, University of Calgary; Ms. Anita Lambert Lanning and Ms. Inese
Grava Gubins, College of Family Physicians of Canada
Understanding from within: Developing community-driven and culturally
relevant models for understanding and responses to dementia among Aboriginal peoples. Billie Allan, Native Women’s Association of Canada and Dr. Carrie
Bourassa, First Nations University
Understanding the Epidemiology of Neurological Conditions and Building the
Methodological Foundation for Surveillance. Dr. Nathalie Jetté and Dr. Tamara
Pringsheim, University of Calgary
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Make Muscles Move:

Canada Safeway and Muscular Dystrophy Canada
A key sponsor responsible for helping
Muscular Dystrophy Canada find a cure
for neuromuscular disorders is Canada
Safeway.
Canada Safeway’s annual “Make Muscles
Move” campaign raises valuable funds for
the Neuromuscular Research Partnership
research grants. In 2011, the campaign
raised over $1.1 million in support of
Muscular Dystrophy Canada’s mission.
We thank Canada Safeway and their
customers for their continued generosity.
For over 80 years, responding to the needs
of the community is at the heart of how
Canada Safeway defines itself as a company. From the development of a diverse
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workforce to improving the health and
wellness of its customers, Safeway has
long embraced the responsibility of being
a reliable corporate citizen. Since 2008,
together with its customers and employees, over $4.6 million has been donated
to leading-edge neuromuscular research
and mobility grants across Western
Canada. Whether employing thousands
of people living with disabilities, educating its customers on the importance of
living a balanced and healthy lifestyle,
or bringing a voice to people of all ages
affected by neuromuscular disorders,
Safeway is committed to providing more
Canadians the ingredients they need to
succeed in life.

On the cover

Images from the laboratory of Dr. Toshifumi Yokota showing how exon-skipping therapy impacts
muscle fibers in dystrophic dogs.
Dystrophin at muscle membrane is red, and the cell nuclei are blue.
Left - Normal dog muscle.
Center - Non-treated dystrophic dog - no dystrophin expression.
Right - Dystrophin is restored in most muscle fibers in morpholino-treated dog.

Muscular Dystrophy Canada’s mission is to enhance the lives of those affected
with neuromuscular disorders by continually working to provide ongoing support
and resources while relentlessly searching for a cure through well-funded
research.

