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The Fragile X Research Foundation of Canada
continues its drive to increase the number of
scientists working towards finding a treatment for
fragile X. The FXRFC is currently funding five
research projects across Canada, with a commitment
of $192,000.00 for research aimed at finding a
treatment or cure for Fragile X. These projects are
currently being conducted at the University of
Toronto, McMaster University, and Université de
Montréal, and will yield valuable information on the
pathology of Fragile X, and should stimulate further
research in this area.
Our approach to research funding has always been
to maintain a flexible approach in order to maximize
our ability to identify new “therapeutic targets” that
can guide the development of future treatments. On

the following pages are brief descriptions of the four
projects that the FXRFC will be funding in 2017, as
presented for you by the researchers. If you would
like to explore the entire portfolio of FXRFC funded
research, past and present, please visit our website,
www.fragilexcanada.ca and click on the “Research
Grants” link.
These scientists are making significant progress
in understanding Fragile X Syndrome and it is a
direct result of the work funded with your generous
donations – please keep them coming!
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Electrophysiological biomarkers of altered brain plasticity in
children with Fragile X Syndrome
Dr Sarah Lippé
Ph.D from
Université de
Montréal/CHU
Sainte-Justine
university
hospital center,
in collaboration
with Sébastien
Jacquemont, MD,
PhD, is leading an
Principal Investigator: Sarah Lippé Ph.D.,
extensive research
Université de Montréal/CHU Sainte-Justine
project aiming at
university hospital centre
defining sensitive
outcome measures
of learning capacities in FXS patients. The goal is to define the brain
signature of learning alterations in FXS patients using non-invasive,
reliable, low cost methods.

responses in FXS. The significance of this research lies in the fact that
these measures could be used with great sensitivity to test treatment
efficiency. It has the potential to rapidly transfer into clinical practice
as it can be repeated as often as needed, before, during and after the
introduction of a treatment.

Electroencephalography (EEG) is a non-invasive, painless and
sensitive tool to study brain functioning that has been successfully
used in several studies, with moderately and severely attained
FXS patients. Lippé and her team have demonstrated a relation
between EEG learning signatures and cognitive functioning
levels in adolescents and adult patients with FXS. Now, they aim
at understanding the developmental trend of these learning brain

Dr. Lippé’s team is recruiting FXS patients of all ages for their study
that includes one visit of approximately two hours at the CHU SteJustine hospital. If you would like further information, please email
Sarah.Lippé@umontreal.ca. You can visit the website of her lab under
http://www.ned.umontreal.ca.

Role of basal forebrain cholinergic system in the modulation
of sensory evoked neurovascular coupling response in
Fragile X Syndrome.
Principal Investigator: Laurie
Doering Ph.D., Pathology and
Molecular Medicine, McMaster
University, Ontario
Postdoctoral Fellow: Shivraj Jhala
Ph.D.

Laurie Doering Ph.D. (Left),
Shivraj Jhala (Right)

Blood moving on a second to
second basis in the blood vessels
of the brain is controlled by a tight
relationship between neurons and
another cell type called the astrocyte.
We will test what happens to the
neuron/astrocyte relationship in
conditions of Fragile X Syndrome
(FXS). Using a genetically modified/
transgenic animal model that is
manipulated to express light driven
channels in a specific subset of

neurons, we will selectively activate or inactivate the neurons known
to be impaired in FXS and determine the impact on the blood flow
responses to sensory information. In this project, we will target an
area of the brain that is involved in learning and memory, called the
basal forebrain cholinergic system because it uses acetylcholine as its
main neurotransmitter. We will also target the local neurons - GABA
interneurons (neurons that use GABA as their neurotransmitter). We
aim to study the effects of light stimulation on cholinergic neurons
that control blood flow responses. In addition, following cholinergic
stimulation, we will use specific inhibitors for GABA interneurons to
study their specific contribution to the blood flow response. This study
is important because alterations in cerebral blood flow responses seen
with several brain imaging techniques have been associated with FXS
pathophysiology. However, little is known about the neuron-astrocyteblood vessel relationships in FXS and our findings should establish if
blood flow changes can be established as reliable markers of neuronal
activity in FXS.
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Fragile X gene therapy using Adeno-Associated Viruses
Principal Investigator: David Hampson,
Ph.D., Leslie Dan Faculty of Pharmacy,
University of Toronto, Ontario
Postdoctoral Fellow: Alex Hooper, Ph.D.
Fragile X Syndrome (FXS), the leading singlegene cause of autism, is caused by a severe
down regulation of the Fragile X mental
retardation protein (FMRP). FXS does not
have any pharmaceutical cures and current
medication can only address symptoms of the
disorder. Recent advances in gene therapies
using Adeno-Associated Viruses (AAV)
show promise to treat FXS and a number of
other neurogenetic disorders. We thus aim
to test biopharmaceuticals that use AAV
to carry FMRP into brain cells for the long

term amelioration of FXS syndrome. The
Fragile X knockout mouse model displays
a wide range of Autism-related behavioural
characteristics that we have shown could
be corrected with this AAV-FMRP strategy.
Neonatal mice who were given injections of
AAV-FMRP into the fluid containing areas
of the brain showed a widespread forebrain
FMRP production pattern using the imaging
techniques of immunohistochemistry
and western immunoblotting. The mice
were tested for behavioural rescue
during adulthood and showed prominent
neurological improvement compared to
their untreated controls. A new strain of
mice, the FVB FMRP KO mice, as well as a
Sprague-Dawley rat model of FXS will also

be injected with our lead bio-pharmaceutical
AAV to monitor behavioural changes in two
other model organisms. Injections given
directly into the cerebrospinal fluid will
also be used to administer the viral vectors
in order to maximize FMRP production
in the hindbrain. Correlations between
behavioural tests and local neuroanatomical
production of the reintroduced FMRP will
give insights into brain regions associated
behavioural pathologies. These results will
help better understand the neuropathological
significance of FXS as well as other X-linked
neurological disorders, help devise better
transgenic approaches and delivery methods,
and ultimately, ameliorate the way of life for
FXS patients.

The effect of oxytocin to rescue of the FMRP- related synaptic
plasticity
Principal Investigator: Min Zhuo Ph.D.,
Department of Physiology, Faculty of
Medicine, University of Toronto

either under study in mouse models of FXS or
plan to be studied clinically.
Recently, it was shown that neuropeptide
oxytocin (OXT) can ameliorate some
symptoms of social anxiety in patients with
FXS patients. However, little is known about
the role that OXT play to the FMRP.

Postdoctoral Fellow: Takanori Matsurra Ph.D.
Fragile X Syndrome (FXS) is the most
commonly inherited form of mental
retardation and is the most common cause of
Autism. It is caused by the loss of the Fragile
X mental retardation protein (FMRP). Loss
of FMRP contributes to abnormal cognitive
behaviors in FXS patients and rodents.
Psychopharmacology plays a very important
role in the treatment of developmental
disorders in FXS patients. A variety of
medications are used in individuals with
FXS for the treatment of comorbid disorders
including repetitive and stereotypical
behavior, Attention Deficit Hyperactivity
Disorder (ADHD), anxiety, irritability, and
aggression.

Dr. Min Zhuo (Left), Dr. Takanori Matsuura
(Right)
Previous studies suggested that some
medications such as mGluR5 antagonists,
GABA agonists and minocycline play a role
in the treatment of some symptoms in the
FXS patients. More targeted treatments are

In this study, we will systematically examine
the rescue of FMR1 KO mouse (a model to
study Fragile X mental retardation) -related
learning and memory deficits by OXT
treatment. We will focus on fear and memory
behavior, synaptic morphology and potential
changes of cortical synaptic plasticity in
the prefrontal cortex including the anterior
cingulate cortex after OXT treatment, using
the FMR1 KO mice.
We believe that OXT treatment can be used
to bring practical treatment into current
medical practice in the FXS patients.

Did you know....
Fragile X Syndrome can present itself in a variety of ways and in varying degrees. Some
individuals experience significant challenges, while the impact on others is so minor they
may never be diagnosed.
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Psychopharmacological Intervention
A randomized placebo-controlled trial of Tideglusib vs. placebo in the treatment
of adolescents with ASD
Summary
Currently conducting clinical trials to investigate whether a drug
called tideglusib helps to improve symptoms of Autism Spectrum
Disorder, specifically social engagement, social function, and repetitive
behaviours.
Researcher(s)
Evdokia Anagnostou, MD
Participate in this study
Have you been diagnosed with an Autism spectrum disorder? Do
you have social difficulties and/or repetitive behaviours? You may
be eligible to participate in a clinical trial of a medication called
Tideglusib.

weeks, with a follow-up visit around 4 weeks later. You and your child
will first be asked to come in for a screening session; through talking
with you and completing some assessments, we will determine if your
child meets eligibility criteria.
Visits will occur at Holland Bloorview and will take place every two
weeks while your child is taking the drug or placebo. This study also
has an optional continuation part, which means that if you were given
placebo, you will be able to take Tideglusib at the end of the four
months. The same tests and procedures will be followed that were
followed during the main study.
Participants will receive a small token of appreciation in the form of a
$20.00 gift card to thank them for their time.
Deadline

Who can participate

May 2017

Adolescents between 12-17 years of age with a diagnosis of an Autism
spectrum disorder (ASD, autism, PDD-NOS, or Asperger’s Syndrome)

Interested in participating

What’s Involved
The trial will last a total of 16 weeks (4 months) and involves taking
either Tideglusib or a placebo dissolved in water every morning for 12

In Loving Memory
On January 11, 2017, Patricia (Pat) Williams passed away. She was
a loving Grandmother to Will & Jack Shearer, who have Fragile X
Syndrome and she is greatly missed by these two boys. Pat and Bill
Williams have been great supporters of the Foundation for the past 10
yrs. During the annual Scotiabank charity run, they have always been
very generous donors to daughter, Jennifer Williams & son-in-law,
Ian Shearer and the entire FXRFC Team Toronto. Over the years Pat
and Bill also provided various donations to support the annual Family
Fun Day Picnic. Pat is greatly missed by her family and friends and all
those who’s lives she touched.
As per her family’s wishes, donations were made to the FXRFC in
lieu of flowers. We send our condolences to her entire family and
our heartfelt appreciation.

If you are interested in participating in this study or have additional
questions, please contact Naomi Peleg at 416-425-6220 ext 3456 or
npeleg@hollandbloorview.ca with your interest, and they will get back
to you shortly. Contacting us does not obligate you or your child to
participate in the study.
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Do you have a child between 11 and 23 years
of age with an intellectual disability who does
not participate in sports or Special Olympics?
We invite you to participate in a new research study,
Community Involvement in Youth with Intellectual Disability
What is this about?
We want to understand how youth with intellectual disabilities are involved
in community activities.
What does participating involve?
You will be asked to complete an online survey about your child’s
involvement in community activities. There will also be questions about
your child’s health, how you and your family handle stressors, and
questions about your child’s behaviour and emotions. The survey takes
approximately 30 minutes to complete. All participants will be entered in a
raffle to win a $100 gift card to Chapters/Indigo.
I’m interested! What’s next?
For more information, please send an email to Stephanie Ryan
(stfung@yorku.ca) indicating your interest in the project and you will
receive an email with a direct link to the survey.
This research is conducted under the direction of Dr. Jonathan Weiss, York University,
4700 Keele St., Toronto, ON, M3J1P3. 416-736-2100 ext. 22987, jonweiss@yorku.ca.
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th
14 Annual

It’s the
FX Foundation
Family Fun Day!!

Sunday June 11th 2017, 11am-2pm
(one week before Father’s Day)

Relax and enjoy a wonderful day of fun & fantastic gourmet food
(we mean free hotdogs, burgers, veggie burgers & drinks) along with other incredible
FX families! Feel free to bring along aunts, uncles, grandparents or whoever supports
you & your family. This is your chance to meet other families, and let the kids play at a
great facility. There is a fenced-in outdoor green space & patio as well as indoor space
in case the weather does not co-operate.
Please RSVP no later than June 1st. Contact Lori Beesley (info. next page)
and state how many adults & children are coming in your group.
Bring along your smiles and folding chairs if you have them (but not your pets )
and get ready to have a great time, with lots of fun and laughter! There will be lots of play
equipment provided, a 50/50 draw, a bubble blowing station & more!

Again this year we are holding a lucky draw fundraiser with great prizes!

If you have connections & could donate a gift card, tickets to a show, event
or sports game, or great prize, please contact Lori asap or by May 26th.
We are asking each family to contribute one dozen
peanut-free treats for the dessert table if you are able - YUM!
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Variety Village is located at 3701 Danforth Avenue Toronto, Ontario M1N 2G2
for more information on Variety Village, visit www.varietyontario.com/village/
Please note that you can ONLY exit south off the 401 at Warden Ave. or Brimley Rd.
Also be aware that Danforth Rd. & Danforth Ave. are both in this area.
Variety Village is on Danforth Ave. It’s on the south side, and sits next to a high school.
You can park in the school lot if the Village lot is full, then follow the walkway to the Village.
There is a set of traffic lights at Variety Village, so just turn in where you see the sign out front!

Remember to let Lori know by June 1st!
Contact Lori Beesley at 416-261-2666 or email: fxrfcpicnic@gmail.com
Please specify how many adults & how many children when you call or email.
Please remember to leave a number where you can be reached, just in case.

Due to limited seating, please bring folding chairs if possible.

We are looking for teenagers to volunteer the day of, so please
contact Lori early if you know someone that can assist.
They can earn time toward their high school community hours!

Thank you and hope to see you on June 11th!
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Important Information
We are looking for letters, stories, or
articles about an Xxx-tra special person!
The FXRFC newsletter often publishes stories about the people that sparked the formation
of the Canadian Fragile X Research Foundation and inspires the ongoing growth and
commitment of the FXRFC. If you have a story about a child or adult with Fragile X syndrome,
please send it to us and a picture of the X-tra Special Person to share with our readers. Tell us a
funny or heart-warming story, or share a success and allow it to inspire others. We love to hear
what is happening with our Fragile X families across Canada, so please consider sharing your
story and letting others share in a success!
Just e-mail us at newsletter@fragilexcanada.ca

Fundraising for the FXRFC
The Fragile X Research Foundation of
Canada is a 100% volunteer organization
and we are always in need of fundraising
dollars! How much you contribute
and how much time you contribute
to a fundraiser differs from person to
person. We value all of our contributors,
however they choose to raise funds and
awareness. Whether you’re a family
member of someone with Fragile X
syndrome, a friend, or just a community-

minded individual, we welcome your
contribution of time, energy and dollars.
If you are interested in fundraising with
the Foundation please contact us or go
to the Volunteering page on the How
to Help section of the FXRFC website.
You can also contact our National
Fundraising Coordinators, Ian Shearer
and Jennifer Williams, by sending an
email to fundraising@fragilexcanada.ca
or volunteer@fragilexcanada.ca

New PDF ONLY version of the newsletter!
This newsletter is produced 3 times a year
by the Fragile X Research Foundation of
Canada and emailed to our supporters.
You can also view/download a PDF
of the newsletter on our website at
www.fragilexcanada.ca by clicking on
Resources. If you do not receive our
newsletter regularly or would like us to
email a copy to someone you know, send
an email with a complete email address to
newsletter@fragilexcanada.ca
The Fragile X Research Foundation of
Canada (FXRFC) is a national, nonprofit,

tax-exempt charitable organization run
by parents of children with Fragile X
syndrome and volunteer professionals.
Permission is granted to reproduce
or distribute this newsletter for noncommercial purposes. We accept
donations on-line through our website
at www.fragilexcanada.ca or by mail or
phone at our National Headquarters in
Brampton, Ontario.

“Like” Us on Facebook!
The Canadian Fragile X Research
Foundation is on Facebook! Please
go to our page and “Like Us”! In the
months to come, we are hoping our
page will become a great forum for
our Fragile X families. What a great
way to connect with each other, share
ideas and info. and support one
another. Feeling isolated? Maybe there
is another Fragile X family near by...
Check out the page and stay in touch!

www.fragilexcanada.ca
Please keep checking the new FXRFC
website for upcoming events. If you have
an event planned in your area, let us
know and we’ll include it on the site and
in our next xpressions newsletter issue.
We frequently update the Fragile X
Research Foundation of Canada website
with new information. Check out our
“What’s new” or “How close” are we to
a treatment sections regulary to get
updates on the FXRFC.
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