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Saving lives through education, advances in treatment, and finding a cure for Barth syndrome.

Volunteer Participation in Rare Disease
Research is Critical for All of Us

By Dominic Reeds, MD, Division of Endocrinology, Metabolism and Lipid Research, Washington University School of Medicine, St. Louis, MO

“Research into rare diseases has often produced critical discoveries that have revolutionized our understanding
of human physiology and led to new treatments of both rare and common diseases. ... We thank you for your
willingness to get involved and volunteer to help find a cure.”

oriented studies to clarify the causes and ultimately the best treatments for their conditions. With two

Q s a clinical researcher, | am fortunate to be able to not only care for patients, but also to perform patient-

inquisitive eight-year old sons at home, our family dinner conversation naturally turns to a discussion
of the patients | have seen that day. On one such day, Dr. Todd Cade and | had performed an exercise study

Inside this Issue

syndrome (BTHS)

Volunteer Participation in 1/4
Rare Disease Research

Researchers and Physicians, | 1/5
Come to Clearwater

#TeamBarth 2
Letter from Chairman 3
Barth Conference Keynote | 6
Speaker

Newly Revised Healthcare | 6
Professional Brochure

BSF Conference - A United | 7
Front and Strong Voice

2015 Resesarch Grant 8-9
Awardees

BTHS Clinic at KKI 10
Australian Family Outreach | 11
BSF Development 12-13
Journal Articles Relevant 14

to Barth Syndrome

Power of Kindness a-d
BSF Affiliates & Rosters 19
Barth Syndrome Trust UK 20-22
BSF of Canada 23-24
Association Barth France 24-26
Association Barth Italy 27
Description of Barth 28

on a nine year old boy with Barth syndrome and early signs of heart failure.
Both of my children wanted to know why the boy was in the hospital and
then wanted to know if they could do anything to help. “Volunteer for the
study,” | replied. They both wanted to know what the study entailed, and,
after hearing about it, Nick asked if he could doit. | asked him why he wanted
to sign up.

Dominic Reeds, MD

“It’s not fair that that boy had heart trouble. He is only a boy. | want to help these people. | want their

lives to be better. | really want them to get better.” (Cont'd on page 4)

Researchers and Physicians,
Come to Clearwater!

By Matthew J. Toth, PhD, Science Director, Barth Syndrome Foundation

It is a model of how disease research can be done and maybe should be done.

My first major interaction with the Barth Syndrome Foundation (BSF) was attending their 2006
International Scientific, Medical & Family Conference on Barth syndrome which was held that year
in Orlando, Florida. Up to that time, my experience with rare diseases was limited to working for a
biotechnology company that sought to commercialize individual chemical chaperones for treating
several rare diseases. In Orlando, | realized that BSF had a disease in search of a treatment and not a
treatment in search of a disease — a different perspective from what | was used to.

In 2006, there were few, if any, drug discovery plans for Barth syndrome. In the years leading up to that
2006 Conference, BSF began a Research Grant Program to encourage investigators and to generate
more research into this ultra-rare genetic disease. Until BSF arrived in 2000, there were precious few

researchers working in this area at all. Ideas about potential treatments had to take a backseat to first
(Cont’d on page 5)
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HTeamBarth

By Lindsay Groff, Executive Director, Barth Syndrome Foundation

Asyou read through this newsletter, particularly the featured
articles on the cover, | hope you'll feel as inspired to be part
of this group as | do. Dr. Reeds’s story (see page 1) about
how his eight-year-old son eagerly signed up to be a control
subject for Dr. Cade’s study shows how much people care.
We are grateful to Dr. Reeds for encouraging his son to help
make a difference. His selflessness will make an impact in
the research, as well as in the lives of our boys and men...
people he is unlikely to meet. And, of course, we’re thankful
to Dr. Cade, and all of our researchers, for pushing hard to
find answers about Barth syndrome.

When | read Dr. Matt Toth’s (BSF Science Director) article asking all of our researchers and
physicians to attend the 2016 Conference, | was also moved (see page 1). He speaks about
how, just ten short years ago, when he joined BSF, there were no treatments in sight. And now,
at our 2016 Conference, we have several, possible therapies to discuss. Wow!

Both articles underscore the importance of us coming together, all of us, as Team Barth.
Bringing the concept of therapies, specific to Barth syndrome, from the laboratory to the
patient will take tremendous team work. Together, we are Team Barth, and we all need to
step up.

At the Conference, many of us will be together to hear about all of the exciting developments
in science and medicine. We understand not everyone can make it. There will be plenty of
opportunities to participate. Leading up to the Conference, during our time in Florida, and
certainly afterward, you will hear more.

Specifically for our families: You will soon learn about clinical trials and their importance in
finding treatments to help our boys and men. Along with the excitement, you will likely have
questions. Rest assured, we will provide everyone with the tools and information needed to
make a decision that is best for them.

Just as Dr. Reeds stated, | want to thank you, in advance, for your willingness to get involved
and volunteer to help find a cure. We simply cannot do it without you.

| am as excited as Matt to join our families, researchers, and physicians this year in Clearwater,
Florida! As always, Matt is available to each and every one of you to talk about any of these
topics. Feel free to call or email him to talk about anything research related. In fact, all four of
us on staff at BSF are here for you.

Let’s go, Team Barth!

//}(dmy B ¢Mff

Lindsay B. Groff
Executive Director

We hope to announce details about a clinical trial specially for Barth syndrome in the
near future. Here are some topics we plan to cover:

e  What is a clinical trial?
e How does a clinical trial work?
e  Why should you participate in a clinical trial?
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On the Brink of Something Special

By Marc Sernel, Chairman, Barth Syndrome Foundation

| generally don't like surprises. If I'm surprised in my line of work that usually means | haven't
done a good enough job anticipating all possible developments or outcomes. I'm not even a
big fan of “good surprises” either. Surprise parties are not really my thing, and I’'m not one
to say “surprise me” when ordering something. | like to know what I’'m getting into. | prefer
stability and predictability — some might call it boring — over lots of highs and lows.

A life affected by Barth syndrome is a life full of surprises, highs and lows. It started for my
family with the biggest surprise of all — my son has one of the rarest disorders, something
even the top pediatric specialists in Chicago have never heard of? The expectations of
“normal” childhood development and milestones are replaced by uncertainty about what
surprise might come next. Barth syndrome is a roller-coaster ride. Just when you think you
know what to expect you learn to expect the unexpected, there’s another dip or turn or loop-
to-loop. Many times these are turns for the worse, but there can also be turns for the better
as well. Cardiologists have been surprised at how the hearts of our boys have been able to
recover from what seemed like the most dire of circumstances. But unfortunately this is a
roller-coaster that also can fly off the tracks and lead to the most terrible of outcomes. Those
in our community suffer the lowest of lows — the loss of a son or brother or grandchild — and
other extreme hardships (e.g. extended stays in the hospital, heart transplants, mechanical
"Berlin hearts”) that most people don't even know or think about. There are always surprises
in life — some good, some bad — but the range of possibilities expands in unthinkable ways
when dealt the Barth card.

One of the many functions of BSF is to help those affected with Barth syndrome learn what
to expect, to prepare families for what “surprises” might be in their future. If you know what
to expect and can prepare for it, and even take action to avoid a serious problem, it can
have life-saving ramifications for our boys and men. | can say from personal experience that
learning from other parents in our organization, and knowing what to look out for, has been
extraordinarily helpful to my family in keeping my son as healthy as possible.

In my role as Chairman of the BSF Board, | work with my fellow Board members to try to
keep the organization on a steady course and, hopefully, avoid negative surprises. We have
strategic planning sessions to establish our organizational objectives and plans to achieve
those objectives. We attempt to identify and then mitigate potential risks for the organization.
We look to other organizations for their lessons learned, and maybe mistakes they have made,
to try to anticipate any surprises and make the best possible choices for BSF.

As much as | generally prefer to avoid surprises, the Foundation is on the precipice of new things,
bringing both uncertainty but also great excitement about what the future holds. We are now
at a real inflection point where our investment in research has brought us to consideration of
therapeutic options for the first time ever. It’s an important milestone and one worth pausing
and considering, and thanking all those whose contributions of money and in many cases our
boys own skin, blood and tissue samples have enabled. But as we approach the new frontier
of clinical trials, we enter a domain that is as unpredictable as Barth syndrome itself. It will be
with some uncertainty and anxiety that we will engage in these clinical trials, and those of us
with affected boys or men will need to say “yes” despite the uncertainty, because there’s no
one else to do it for us. Once again, we will all be asked to step up ... to answer the call once
more. Knowing this organization, knowing all of you, | have confidence that each family will
make the decision to help the doctors and scientists find the best, safest treatments for our
kids. In this | know | won’t be surprised!

More than ever before, | believe we are on the brink of something special. I’'m not quite sure
what therapeutic option is going to be the one that makes a huge difference to our affected
boys and men. We may be surprised as to what works or what doesn’t. We have come a long
way, and with your participation we will get to the promised land of a breakthrough therapy. |
look forward to your continued support as we strive for the exciting surprise that awaits us.
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Volunteer Participation in Rare Disease
Research is Critical for All of Us

(Cont’d from page 1)

"...research into rare diseases has often produced critical discoveries that have revolutionized our
understanding of human physiology and led to new treatments of both rare and common diseases. ... It is

only through the willingness and generosity of patients to participate in these clinical trials that science will
advance."

There are many moments in life when you are
proud of whom your children have become. |
cannot recall a prouder moment than when
he volunteered to participate in a study to
hopefully help a group of people suffering from
a “rare” disease.

As an endocrinologist who practices clinical
nutrition, | often deal with patients with obesity
and type 2 diabetes, two diseases that are at
epidemic proportions. Barth syndrome is not
a common disease, but just because a disease
is rare does not mean that it is unimportant.
Indeed, research into rare diseases has
often produced critical discoveries that have
revolutionized our understanding of human
physiology and led to new treatments of both rare and common
diseases.

A classic example of the interaction between rare and common
conditions is in the unexpected relationship between two
gene mutations that can cause extreme obesity on one hand
or a congenital absence of fat with severe diabetes, congenital
lipodystrophy, on the other. In 1994, researchers found that a
group of congenitally obese, “ob/ob” mice had a mutation in the
ob gene. This gene was found to be most active in fat tissue and
encoded a protein that was later identified and is now known as
leptin. Leptin was thought to inform the brain of energy status
and fat stores but is now known to play surprisingly important
roles in immune function, glucose and fat metabolism, fertility,
and pubertal development. The discovery of the defect in
leptin production in ob mice led investigators to examine leptin
production in patients with congenital lipodystrophy. They found
that not only did these patients not produce any leptin but that
when they were administered synthetic leptin their diabetes went
into near complete remission. Similarly, a group of people with a
rare disease that causes early onset, severe obesity were found to
be resistant to the effects of leptin, leading them to consistently
overeat. The two rare diseases, a genetic form of obesity and a
lack of fat, shared similarities and led to the discovery of the role
of leptin. Prior to this, adipose tissue was considered to function
merely as a place to store fat. However, it soon became clear that
fat tissue produces a variety of hormones that are important in
human health. Research into these two “rare” conditions caused
a paradigm shift in the scientific viewpoint of the role of fat and
led to a new view of the myriad roles that fat plays in our health.
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Nick participates in exercise study

Barth syndrome is similar in that it is a rare
disease but appears to be caused by a mutation
that affects crucial steps in the function of
mitochondria; components of the cell that
burn fat and produce most of our energy
— something critically important to human
physiology in general. Important early studies
by Dr. Todd Cade have now described the
cardiac and metabolic changes seen in Barth
syndrome — specifically a loss of the ability to
burn fat and a shift to using glucose drives —
probably worsens muscle protein breakdown
and reduces skeletal and cardiac muscle mass.
These basic, but critical studies, were the first to
actually describe the metabolic effects of Barth
syndrome and led to a better understanding of
HOW the changes in fat, protein and glucose metabolism could
cause some of the complications seen in people with Barth
syndrome and implicated crucial components of the mitochondria
that may drive the disease process.

The findings from these studies have now allowed this group
to collaborate with an adjacent laboratory that had no prior
experience with Barth syndrome but that has expertise in
mitochondrial metabolism. Even now, through a grant from the
Barth Syndrome Foundation, this group is beginning to probe
the actual changes that occur in the mitochondria leading to
heart failure, loss of muscle mass, and easy fatiguability. In yet
another parallel between a “rare” disease and a common disease,
heart failure due to advanced age shares similarities with Barth
syndrome. As heart failure progresses, the heart and skeletal
muscles have a reduced ability to burn fat, a greater need for
glucose causing early fatigue and loss of muscle mass.

These diseases share another important link; the need for human
studies and volunteers. It is only through the willingness and
generosity of patients to participate in these clinical trials that
science will advance. While the studies can be arduous and time-
consuming they have already led to important changes in our
understanding of the causes of the symptoms in Barth syndrome
and hopefully will lead to new therapies not only for Barth
syndrome but for other more common conditions. | have been
truly fortunate to not only study the patients in our research unit
but also get to know them and their families and become part of
the community. We thank you for your willingness to get involved
and volunteer to help find a cure. (Photos courtesy of Dr. Reeds %)



Researchers and Physicians, Come to
Clearwater!

(Cont’d from page 1)

knowing more about the tafazzin gene (whose dysfunction causes Barth syndrome),
the unique lipid it affects (cardiolipin), and the pathological mechanism of this disease
with its varied and seemingly unrelated symptoms (cardiomyopathy, neutropenia,
growth delay, easy fatigue). At the upcoming 2016 Barth Syndrome International
Scientific, Medical & Family Conference, we still cannot say that we fully understand
Barth syndrome, but we absolutely can say that we have made great progress
scientifically, and that now, hopefully, we are poised for therapeutic advances.

The science behind Barth syndrome is fascinating. How a single small gene can be

responsible for the varied and life-threatening symptoms provides medical science

with a model to understand more about the basic biochemistry or life, specifically

mitochondrial function. At the 2016 Conference, researchers from all over the world

will tell us what they know. Much of what we have learned about this disease can

Dr. Matt Toth at BSF's 2014 Conference be traced to the influence of BSF through its Research Grant Program and through

(Photo courtesy of BSF **) these biennial conferences which feature several clinical studies to take advantage of

this unique gathering. Now, with the growth of medical clinics specifically for Barth

syndrome in both the UK and the US, knowledge about Barth syndrome and the best treatments for it take on a sustainable and
professional healthcare status that benefits the worldwide BSF community, including researchers.

Before | came to BSF, most of my drug discovery experience was in traditional pharmaceutical research which involved screening for
active chemical compounds in biochemical assays that we thought could alter crucial and controllable points in the pathophysiology of
a disease — usually a common disease affecting millions of people. At the Scientific and Medical sessions of the 2016 Conference, we
will hear about a traditional pharmaceutical treatment idea as well as the exciting opportunities in gene therapy, enzyme replacement
therapy, lipid replacement therapy, exercise therapy, nutritional therapy, and other ideas. These last ten years have been productive,
and there is a lot more to discuss and to prepare our community for as we enter the realm of clinical trials.

These biennial BSF conferences have become so popular that we eventually had to limit the number of speakers at the Scientific and
Medical sessions due to time constraints. By providing poster presenter travel stipends, BSF has been able to greatly expand the Poster
Session. The Poster Session is where researchers (especially young researchers), physicians, Barth syndrome individuals and their
families can meet and where each group can inspire the other. These BSF conferences build on that unique interaction so that real
and rapid progress can occur. Every two years, scientific and clinical researchers tell us about their published and unpublished work.
Physicians and healthcare workers who are treating individuals with this rare disease get to meet with each other, encouraged by BSF
through its health professional scholarship program. In addition, this largest gathering of Barth syndrome individuals under one roof
allows IRB-approved studies to be conducted and therefore add to the knowledge base about the disease. It transforms the rarity of
this disease into the seemingly commonplace, making it more human for each of us, especially for those who suffer from it. Many
collaborations are begun or are expanded at the conference. It is a model of how disease research can be done and maybe should be
done. If you have attended the conference before, you already know this, but if you have not, you should come and experience it.

Yoonjeong Lim at BSF's 2014 Poster Session Prof. Colin Steward & Ann Bowron at BSF's 2014 Poster Session
(Photo courtesy of BSF ) (Photo courtesy of BSF °*#)
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Barth Conference Keynote Speaker

Mr. Ronald J. Bartek is Friedreich's Ataxia Research Alliance's (FARA) Co-founder and President.
He also is Chairman of the Board of the National Organization for Rare Disorders (NORD); a
4-year member, National Institutes of Health (NIH) National Advisory Neurological Disorders
and Stroke (NINDS) Council; and former partner and president of a business and technology
development, consulting and government affairs firm.

Friedreich’s Ataxia is a genetic disorder with some important clinical similarities to Barth

syndrome. FARA is an organization that communicates (in collaboration with other organizations)

with government agencies at both state and federal levels in pursuit of policies and decisions

intended to advance therapeutic development for the disorder. Ron is well-respected

and trusted by peer patient advocacy leaders, policy makers in Washington, DC, leaders of

numerous divisions of the NIH and by people he serves through FARA. He is known by all as a

Ron Bartek and Lindsay Groff man who is thqughtful, who care.s deeply and wh(? delivers. Maybe mos'F importantly, he is a

father who got involved to help his son. Though Keith unfortunately died in January 2010, Ron

at World Orphan Drug Congress . . L, .

(Photo courtesy of BSF °19) has continued to work for treatments for all those who have Friedreich’s Ataxia or who suffer

from a rare disease. Ron has been a friend and advisor to the Barth Syndrome Foundation

(BSF) from the very beginning. He and FARA have traveled down a very similar road to BSF to

translate scientific advances into actual therapies. In his speech, he will offer us all some first-hand insights into this process and will
emphasize patients’ critical roles in this process.

Ron graduated from the United States Military Academy at West Point and then spent four years as an Army officer, serving as a
company commander in Korea and an Infantry and Military Intelligence officer in Vietnam. He also earned a Master’s Degree in Russian
Area Studies from Georgetown University. His professional experience includes twenty years of federal executive branch and legislative
branch service in various defense, foreign policy and intelligence positions.

From all of his work in the rare disease field, Ron has a great deal of experience and expertise in topics very relevant to all of us
involved in BSF. He and his organization are considered by many to be pioneers in the rare disease arena, and they have won many
awards. Among them are recognition from the Pharmaceutical Research and Manufacturers of America and a Lifetime Achievement
Award from Rare Disease Legislative Advocates. Most recently, on May 17, 2016, the National Organization for Rare Disorders (NORD)®
announced that Friedreich’s Ataxia Research Alliance, a passionate patient organization working to make a difference for everyone
affected by rare diseases, will be one of the esteemed Rare Impact Award recipients this year.

We are excited for our attendees to hear Ron’s inspiring message of hope and triumph, as told by someone who has many years of
first-hand experience.

Newly Revised Healthcare Professional Brochure

The Barth Syndrome Foundation (BSF) has revised an informative brochure about Barth syndrome,
written by people at BSF and reviewed by the clinical members of our international Scientific and Medical
Advisory Board (SMAB). It provides a good overview of this complicated syndrome from a number of
angles. One important section lists a summary of some of the unusual clinical complexities that can arise
(sometimes very quickly) as a result of the multi-system nature of this disorder.

Do You Know About
Barth Syndrome?

These two pages can be particularly useful for treating physicians and for patients during first visits with
new doctors. Additionally, it can be vitally important in an Emergency Room when a physician unfamiliar
with Barth syndrome is suddenly asked to care for a patient with the disorder.

What's Inside There is also a section highlighting published journal articles that detail much of the current clinical
« Description of Barth syndrome knowledge about the syndrome. Physicians who would like to know more about a specific aspect of the
disorder, or scientists trying to understand how far research has taken us to date, will find this of great
interest.

* Important clinical problems
* How to diagnose

* Inheritance

If anyone — family, physician, scientist or donor — would like some additional hard copies, please contact
RSN | ynda Sedefian at lynda.sedefian@barthsyndrome.org. The brochure is also available on the BSF website
+ Resources for physicians and families at www.barthsyndrome.org. We have received very favorable comments about the usefulness of this
brochure, and we think all will agree that this is an extremely valuable resource.

Our lives depend on it!
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Barth Syndrome Conference — A United Front
and Strong Voice for the Barth Community

By Emily, Mother of Affected Individual, Alabama

"Because of the information and connections made during our time at the conference, we have been able

to make a solid game plan for Luke.”

My name is Emily. My husband, Jason, and | live in Florence, Alabama with our three year old son,
Luke. Luke was diagnosed with dilated cardiomyopathy in March of 2013. By May, his diagnosis
of Barth syndrome was confirmed. In July of 2013, Luke's health continued to decline, and he was
listed for a heart transplant.

After spending almost six months on a Berlin Heart, Luke received his life-saving gift of a heart
transplant on January 28, 2014. By the spring of 2014, our lives had finally started normalizing,
and we made the decision to attend the Barth syndrome conference that summer. Thankfully,
with the help of Shelley Bowen (Director, BSF Family Services & Awareness), we registered just a
few weeks before the conference and were able to attend. We braved the 12 hour car drive down
to Clearwater, and we were excited to see what that week of the conference would hold for us.

Attending the conference for the first time was slightly intimidating and scary. | was nervous

where we could fit in. With Luke being a heart transplant Barth boy, | knew that put us into an

even smaller group within the Barth community, but we were greeted with open arms. It was

wonderful to finally get to meet a group of people who could completely understand what we had

gone through. It gave me so much hope to hear all the different stories from all the Barth boys, Luke (age 2) & Emily

but it also became overwhelming at times to hear about all of the sadness this small group has (Photo courtesy of Amanda Clark %)
had to endure. Because of that sadness though, a passion just as strong, grows within this group.

The hope that one day there will be a cure for Barth syndrome is such a driving factor for all involved.

Throughout that week, we met a wide variety of specialists and gathered more information than | knew what to do with. At that time,
Luke had just turned two years old. We were still recovering from his extensive hospital stay and heart transplant, but | gained immense
knowledge and information that would be extremely helpful in the months to come.

Luke has thankfully had a smooth recovery from his heart transplant. His strength and stamina have increased over time, but we are
now seeing where his recovery from his transplant has stopped and where we truly stand with his Barth syndrome. Because of the
information and connections made during our time at the conference, we have been able to make a solid game plan for Luke. We have
since visited the Barth Syndrome Interdisciplinary Clinic at Kennedy Krieger Institute in Baltimore, MD, and we are so pleased with our
overall management of Luke's Barth syndrome. Sadly, we will not be able to attend this year's conference, but we look forward to the
future when we can hopefully go again. It's a wonderful thing that our families and health care providers can come together at the
Barth Syndrome conference as a united front and be a strong voice for the Barth community.

Luke (age 3)
(Photos courtesy of Emily 20%¢)
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The 2015 BSF Research Grant Awardees

By Matthew J. Toth, PhD, Science Director, Barth Syndrome Foundation

The 2015 Barth Syndrome Foundation (BSF) Research Grant Program attracted a large number of high-quality applications, half of
whom were from outside the United States. With the completion of the 2015 research grant cycle, 14 annual award cycles have
committed a total of US $4.0 million to this important work through 95 research grants to 56 principal investigators around the world.
BSF, with the advice of its international Scientific and Medical Advisory Board and some outside reviewers and with the support from
its international affiliates, awarded funds to 6 research projects totaling US $350,000 for the 2015 grant cycle. BSF is proud to be able
to support the following grant recipients. As with all BSF grant cycles, the 2015 applications were submitted in October, 2015 and those
that were accepted are actually awarded in the following year(s). Thus, the 2015 cycle awards are included in 2016 yearly expenses.

Abbreviations:
BTHS—Barth syndrome
KD—knockdown mouse model of Barth syndrome

TAZ—the tafazzin gene, which when mutated, leads to Barth syndrome

CL—cardiolipin; the lipid associated with Barth syndrome

Eric Ortlund, PhD, Associate Professor,
Emory University, Atlanta, GA
Structural studies of human tafazzin
Award: US $50,000 over 1-year period

Obtaining the crystal structure of

human tafazzin — the gene responsible

for BTHS. The actual structure of an

enzyme in three dimensions is valuable
in understanding its function; when it is mutated like in BTHS,
the modified structure can help explain how it is dysfunctional.
Dr. Ortlund will use crystallography methods to determine the
structure of the human tafazzin protein, often abbreviated as TAZ.
By mapping the known tafazzin mutations from BTHS individuals
upon its 3-dimensional structure, researchers may be able to
explain where the enzymatically vital part(s) of TAZ are located
and hence may explain the pathomechanism of the disease.
More importantly, the 3-dimensional structure of a disease
target protein like TAZ may allow researchers to model chemical
compounds that could interact with the mutated TAZ protein
and correct its dysfunction. The crystal structure of proteins like
TAZ expands the number of investigators that can work on BTHS
research because it provides another tool to understand how the
symptoms of BTHS are manifested, which, in turn, may lead to
new therapies. Developing tools for different types of research
and researchers has led to important advances in BTHS research,
just like the KD mouse model has provided and continues to
provide.
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George Schweitzer, PhD, Postdoctoral
Research Associate, Washington
University School of Medicine, St. Louis,
MO

Metabolic adaption in Barth syndrome
Award: US $50,000 over 1-year period
*Funding provided by the Will McCurdy
Fund for the Advancement of Therapies
for Barth Syndrome

Using non-radioactive tracer studies in the KD mouse model and
in BTHS individuals to identify the exact metabolic abnormalities
of BTHS. BTHS individuals have an abnormal and inefficient way
of extracting energy from the foods they eat. This dysfunction
probably leads to the extreme fatigue they experience with even
moderate physical exertion. One explanation for this fatigue
is that BTHS individuals fail to utilize all the potential energy in
the glucose or glucose equivalents (carbohydrates) of their food.
BTHS individuals do not appear to “oxidize” or “burn” glucose
like unaffected individuals (in fact, they do not “burn” glucose
normally because they apparently do not use the oxygen in their
blood properly). Thisabnormality was discovered by Dr. Todd Cade
at the BSF conference clinics and was subsequently published.
Dr. Schweitzer, along with Dr. Cade and other distinguished
colleagues, will investigate the exact biochemical processes that
are involved using isotopomer tracer analysis. (Isotopomers
are non-radioactive compounds that can be used to follow the
exact atoms that are changed in the biochemical pathways of
metabolism.) By injecting trace amounts of isotopomer versions
of foods like glucose, alanine, and arginine, Dr. Schweitzer will
be able to see how much energy is derived from each of these
foods in the KD mouse and in BTHS individuals. Understanding
how BTHS individuals metabolize different food sources will
provide explanations of how the symptoms of BTHS arise, will
confirm existing nutritional therapies and may also suggest new
therapies. Dr. Schweitzer will utilize and build upon the existing
resources already assembled by Dr. Cade’s laboratory to perform
this work.

(Cont'd on page 9)



The 2015 BSF Research Grant Awardees

(Cont’d from page 8)

Yuguang (Roger) Shi, PhD, Professor,
University of Texas Health Sciences
Center in San Antonio, San Antonio, TX
Molecular mechanisms underlying

a causative role ALCAT1 in the
pathogenesis of Barth syndrome
Award: US $100,000 over 3-year period

How does inhibiting the ALCAT1 gene reverse the phenotype of
the KD mouse and can pharmacological inhibition of ALCAT1 be
therapeutic for BTHS? The ALCAT1 enzyme is similar to the TAZ
enzyme because it modifies cardiolipin (CL). Dr. Shidiscovered that
deleting the gene for ALCAT1 reversed the cardiomyopathy of the
KD mouse model of BTHS. Interestingly, this ALCAT1-KO + TAZ-KD
double-mutant mouse still retains the cardiolipin abnormalities
associated with BTHS. Dr. Shi will investigate how the rescue of
the cardiomyopathy in the double-mutant mouse model occurs
by examining the changes in its phospholipids. Building on this
extraordinary result, Dr. Shi will also screen over 100,000 chemical
compounds to find inhibitors of the ALCAT1 enzyme which may
be therapeutic for BTHS by having the same reversing effect on
cardiomyopathy in BTHS as the ALCAT-1 knockout does in the
double-mutant mouse. Dr. Shi’s work has revealed an alternate
explanation for understanding the pathology of BTHS, and he has
developed a strategy to perhaps find a novel therapy.

Miriam Greenberg, PhD, Professor,
Wayne State University, Detroit, Ml
Cardiolipin is required for
mitochondrial protein processing
Award: US $50,000 over 1-year period

Defects in protein processing as proteins

are transported into the mitochondria

may be responsible for the pathology
of BTHS. Dr. Greenberg has uncovered evidence that when
cardiolipin (CL) is altered in a cell, mitochondrial proteins do not
get to where they are supposed to be — a subcellular series of
events called mitochondrial protein processing. One of these
altered mitochondrial proteins is called frataxin protein, and
when the frataxin gene is mutated, it causes Friedreich’s Ataxia
— a metabolic disease with similarities to BTHS. Dr. Greenberg
has altered a well-known mouse skeletal muscle cell line (C2C12)
so that the tafazzin gene is deleted. This new cell line will allow
direct comparisons of her extensive yeast data to human data.
By using yeast cells with CL mutations and this new tafazzin-
deficient mammalian skeletal muscle cell line, Dr. Greenberg
will explore how mitochondrial protein processing is disrupted
in BTHS by focusing on mitochondrial proteins like the frataxin
protein. Understanding how this defective mitochondrial protein
processing leads to the symptoms endured by BTHS individuals
could provide a different way to understand and to treat this
disease.

Robin Duncan, PhD, Assistant Professor,
University of Waterloo, Waterloo,
Ontario, Canada

A new enzyme and pathway in
cardiolipin synthesis

Award: US $50,000 over 2-year period
*Partial funding provided by the Barth
Syndrome Foundation of Canada

Investigating a newly discovered cardiolipin modification
pathway to see how it can impact BTHS biochemistry. Dr.
Duncan discovered that a certain gene, HRASLS1, which was first
associated with inhibiting cell proliferation of cancer genes, also
has the capacity to increase cardiolipin (CL) when overexpressed.
Dr. Duncan will investigate how this enzyme functions and what
properties/pathways this new enzyme alters in the context of
BTHS. There are three enzymes known to directly modify CL:
tafazzin (whose dysfunction causes BTHS), ALCATI (see Yuguang
(Roger) Shi abstract), and MLCAT1. This new, fourth, CL-modifying
enzyme adds to our understanding of CL metabolism, and this may
allow researchers to consider alternate ways to therapeutically
impact BTHS.

Doron Rapaport, PhD, Professor,
University of Tuebingen, Tuebingen,
Bavaria, Germany

Use of high throughput screens in yeast
to investigate the pathomechanism of
Barth syndrome

Award: US $50,000 over 1-year period
*Partial funding provided by the
Association Barth France

Using tafazzin-deleted yeast cells to visualize intracellular
protein changes and to screen for overexpressed genes that
may suggest therapeutic pathways to exploit. Dr. Rapaport will
use yeast as a tool to discover what biochemical pathways and
protein changes are dysfunctional in BTHS. Dr. Rapaport will use a
sophisticated high-throughput assay to visualize at the subcellular
level what proteins are altered or mis-directed in tafazzin
deficient yeast cells by looking at each protein one at a time.
In addition, Dr. Rapaport will use molecular genetic techniques
to find suppressor genes that when overexpressed, reverse the
phenotype of tafazzin deficient yeast cells. This information will
provide a better understanding of which metabolic pathways are
altered in BTHS and may suggest ways that the disorder can be
treated by manipulating these pathways.

Editor's Note: A complete list of all grant awardees over the years
can be found on BSF’s website at www.barthsyndrome.org.)
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Barth Clinic at Kennedy Krieger Institute

By Hilary Vernon, MD, PhD, Assistant Professor, Institute of Genetic Medicine, Johns Hopkins University and the Kennedy Krieger Institute,

Baltimore, MD

Dr. Hilary Vernon

The Barth Syndrome Interdisciplinary Clinic at the Kennedy Krieger Institute (KKI) in Baltimore,
Maryland has been dedicated to serving the needs of the Barth syndrome community since 2012. The
interdisciplinary clinic, which includes cardiology, hematology, genetics, nutrition, physical therapy,
diagnostic imaging, and laboratory evaluations is designed to offer “total care” within a one-day visit.
The clinic is held four times a year, and has served more than 25 patients with Barth syndrome ranging
in age from infancy to adulthood (each of whom has had one or more visits).

Local, national and international patients and families have all been seen at the clinic, and patient
care is tailored to suit individual needs. The clinic’s doctors and therapists have the ability to provide
regularly scheduled care to local patients, or to provide long-distance consultation care to patients
who live too far away to be seen regularly.

In addition to medical care, the clinic is also dedicated to contributing to research in Barth syndrome.
Since 2015, the clinic has included an ongoing natural history study, with the goal of understanding
how Barth syndrome affects individuals as they get older and to recognize unmet clinical challenges.

The Barth Syndrome Interdisciplinary Clinic also offers a great opportunity for families and medical personnel to meet and socialize. The
evening before the clinic, a dinner organized by one of our local BSF families is attended by both the families and medical personnel.
Additionally, on the day of the clinic, there is a designated lunch hour for the families and medical personnel to have some “break”

time together.

On a more personal note, the clinic has been a real joy for me to direct. | have met so many wonderful clinicians and families and am
continually amazed by all of the things | am learning. | am looking forward to sharing these points at this summer’s conference.

John (age 34) and Dr. Reid Thompson

Families and clinicians gather for lunch Brian, Jack (age 5) and Rachel
at Barth Syndrome Clinic at KKI (Photos courtesy of BSF )
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Keeping Our Sons as Happy and Healthy as They Can Be

By Melanie, Mother of Affected Individual, Australia

T.S. Eliot once famously said, “Only those who will risk going too far
can possibly find out how far one can go.” In March 2016, a small
turnout of Barth families came together for the first Australian outreach
gathering in Melbourne. Each family arrived with mixed questions and
uncertainty about the realities we could achieve as a collective group
regarding Barth syndrome in Australia. Where do we start? Who do we
need? What do we want to achieve? How can we achieve it?

Amongst the blur of all these questions, there was one that instantly

united us: How can | keep my son as happy and healthy as he can be?

How far can we go; how far will we go; to ensure we get this answer
Families gather at Aussie Outreach right.

This article is in no way trying to convince you that we came up with all the answers! To be completely honest, the weekend raised more
questions than were answered. The main objective was certainly obtained, and that was to simply start talking to one another — to
share stories, compare stories, laugh at stories, and cry over some too.

Our first afternoon together was spent beside the pool, with families from Boronia, Victoria; Warrandyte, Victoria; and Schofields (New
South Wales) sitting under the mild sunshine, and of course enjoying a few beers as we got to know one another a little better. Later
that evening, a family from Eatons Hill, Queensland joined us, and for the first time we had our “Aussie Barth Boys’ all together — Cam
(age 17), Aiden (age 4), and Eli (age 2).

It is important to note that there were other Australian families who would have loved to have joined us for this first gathering, but for
a range of reasons this wasn’t possible for everyone who was interested. It is certainly our aim to move the location of future Australian
gatherings to other cities. This will ensure all families have an equal chance to participate and enjoy the benefits a weekend such as
this provides.

To start the following day, we had an online meeting with Matt Toth (BSF Science Director) and Shelley Bowen (BSF Director of Family
Services & Awareness). The purpose of this meeting was for Matt to step through where the Barth Syndrome Foundation is in its
current research towards advanced therapies and treatments and gave us ample opportunity to ask questions about the what/why/
how. Matt was very generous with his time, and even contributed ideas about ways we could reach out to Australian doctors and
hopefully get someone from Australia involved with the Foundation.

The end of this session left us feeling enthused and encouraged and certainly with a sense of “we can do this” mentality. Our first goal
is to use the connections we have within Australian medicine and attempt to find an Aussie doctor who is willing to get involved and is
passionate about supporting us to “keep our sons as happy and healthy as they can be.”

After the online meeting, we headed out to lunch at the top of Mount Dandenong, which normally offers beautiful views over
Melbourne. Unfortunately, Melbourne’s weather lived up to its reputation, and it was a very overcast and cloudy day, so no views could
be seen! Nonetheless, after lunch we challenged ourselves through the garden maze before celebrating with some ice cream to end
an enjoyable afternoon. Later that evening, many more laughs were shared, and lifelong friendships cemented towards that common
goal; “how can we keep our sons as happy and healthy as they can be?”

On our final morning together, we were fortunate to have breakfast with Pam Holmes, who is
Michaela Damin’s aunt. (Michaela is Chair of the Barth Syndrome Trust {UK & Europe}.) Pam
does a lot of fundraising work for Barth Syndrome Trust, and was very eager to meet the Barth
boys and contribute to our plans moving forward as a team.

So what do those plans look like? We have our common goal; we have a supportive base; we

have the support of the Barth syndrome worldwide family. Our big objective for the gathering

was simple: strengthen friendships. That objective was certainly achieved and will continue

to be achieved as we move towards an exciting phase of Barth syndrome awareness within

Australia. We look forward to the follow-up gathering in 2017! (L-R) Cam (age 17), Aiden (age 4),
& Sebastian (Photos courtesy of Melanie 2°¢)
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From Small Seeds ... A Fundraising Story

By Lindsay Groff, Executive Director, Barth Syndrome Foundation

When | was invited to join a local networking
group called, Women of Wit and Wisdom, |
was unsure of how | would fit in. Most of the
women own and operate businesses in the
Greater Philadelphia Area. Representing a
nonprofit, | felt uncertain of how we could
network to help each other.

At one of the meetings, we were asked
about our ideal customer. Since that isn’t
applicabletomyworkatthe Barth Syndrome
Foundation (BSF), | told the group about
our great programs and, instead of a customer profile, | talked
about our donors. What | didn’t realize at the moment was that |
had planted a seed.

A few days later, | received an email from a fellow “Woman of
Wit and Wisdom” who encouraged me to contact her colleague,
Angela, at Investors Bank. She explained that this bank gives
grants to nonprofits, and | should find out if they would be willing
to donate to BSF.

To be honest, | did not believe that BSF would qualify for a grant,
since we do not have an office in the bank’s community. However,
| contacted Angela. After telling her about BSF and our work,

(L-R) Lindsay is presented with check from
Investors Bank (Photo courtesy of BSF °%%)

she said that we certainly did qualify and
that | should apply. It turns out that, as the
Executive Director for BSF, my home office
met their guidelines for giving back locally!

Of course, the deadline for applications
happened to be THAT DAY! | dropped
everything and spent the next couple
hours writing the grant application, filling
out paperwork, and driving to make the
last FedEx shipment. A few months later,
| received the news that we had received
a $1,000 grant from Investors Bank and a matching grant from
Roma Bank. A simple conversation resulted in $2,000 to BSF.

Angela invited me to the bank to present the checks. Here is a
photo of that moment. | encourage all of you to consider stepping
out of your comfort zone and asking people in your community
to donate to BSF. You might be surprised to find an opportunity
like this! | leaned a few things from this experience that I'd like to
share with all of you: (1) It never hurts to ask; (2) People genuinely
want to help; (3) Businesses want to give; and (4) Don’t rely on
assumptions.

#GivingTuesday 2015

We did it. In ONE DAY, BSF raised $35,217. We did it together, and we did it with LOVE. Thank you all for pushing hard to make a
difference in the lives of these boys and men affected by this horrible disorder. That’s thanks to you, our beautiful BSF family. Imagine
the possibilities in what we’ll tackle next!

Henry (age 4)

Ben (age 11)
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Happy Heart Week 2016

Happy Heart Week is a campaign centered around Henry’s birthday, May 2™. Birthdays are always such a sweet
celebration. But, even more now, birthdays remind Henry's family, in a very literal way, of our gratefulness for each
breath everyday. For Henry’s 4" birthday, we celebrated his beautiful life; his challenges with Barth syndrome; the
other boys and men suffering from this disease; and the great work the Foundation is currently doing. This virtual
celebration took place the whole week of Henry’s birthday, Sunday May 1 through Saturday May 7. Through

an email and social media campaign, we surpassed our goal and raised money to help fight Barth syndrome.
(Photo courtesy of Henry's family 2°%¢)

A Great Expression of Love and Support

Some of Ben's friends came up with the idea of raising funds for BSF — calling it "Ben's Barth Bucks". Ben's
teacher organized it, and the classes are competing to see who can raise the most money and win a "pickle
party". Every day for four weeks, interesting facts about Barth syndrome are being announced to the students
during their morning announcements, so the awareness is a huge part of it. The kids are bringing in donations
every day, and have been creative in their giving. A couple of them had brought money for souvenirs on a field
trip, but then decided to donate it instead! And, since Ben is a huge baseball fan but can't play, others are doing
"Bases for Ben" and donating a dollar for each base they get in baseball and softball. Still others are involved
in making signs and posters, and making the announcements with the Barth facts. A good group of kids, and a

GREAT teacher to encourage it! (Photo courtesy of Amanda Clark 2°*#) (Cont'd on page 13)
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“The Barth Syndrome Foundation is an incredible organization whose professional members — scientists, physicians,
psychologists, nutritionists, physical therapists and others — freely interact with patients and their families, all
focused on finding effective treatments for this rare disease. Though small, the Foundation manages to fund research
(several projects every year!), host a biennial scientific and family conference that draws an international audience,

and provide a vast support network for patients and families. The connectedness felt among all in the Foundation —
from the sickest infants to the young men who have survived all challenges, to their parents and families, to those
working towards a cure — is unlike anything I've witnessed in any other professional organization.” ~ Colin Steward,

PhD, FRCP, FRCPCH, Bristol Royal Hospital for Children, United Kingdom
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In Remembrance and Celebration

(Cont'd from page 12)

Our extended community lost three incredible women recently. Each of them left a lasting legacy in many ways, including their requests
for gifts to the Barth Syndrome Foundation (BSF), in lieu of flowers. Thanks to their final acts of generosity, their spirit lives on through

the work of the Foundation. May they rest in peace.

Henry lost both of his great-grandmothers. His mom, Megan, told us this: “Both women were great supporters of us and would have

done anything they possibly could to help relieve our family of any stress caring for and worrying about Henry. They loved him dearly

Juanita May King, Great-Grandmother of Henry

After a life of love, wonder, spirit,
and adventure, Juanita May King
(88), Grandma, passed away
peacefully on July 27, 2015. Her
vibrant life was testament to
her belief that "dreams really do
come true.” A strong advocate
for public education, Juanita
taught math and computers at
the local junior high school. Her
example inspired her children
and grandchildren to pursue
their own educations to the highest level. Juanita's life revolved
around family. Everyone in the family will miss her fried chicken,
Thanksgiving dinners, homemade jellies, and gifts of pecans
shelled with care. She was always so excited to hear of what was
going on in each of her grandkids and great-grandkids lives, and
always in complete support. You knew she believed in you, without
fail. Our family will forever cherish the time we got to spend with
her in our home in California. We will miss her dearly!

(L-R) Grandma Juanita,
Grandpa Charlie, Megan,
Henry, John & Grady

1”7

Natalie Branagh, Great-Grandmother of Henry

Natalie “Nat” Branagh was
Henry’s Great-Grandmother, and
“Great” she was. Nat had such a
tender heart, and cared so deeply
for others. One of the ways Nat
cared for others was praying
for them. She prayed daily for
her family, friends, and even
strangers she had just met. Nat
was one of Henry’s most faithful
“prayer warriors” ever since Henry was admitted to hospital at
three months old. Nat had friends all over the world, and she
quickly put them to work praying for Henry. It was these prayers
that made us feel so loved and comforted even in the darkest of
times. Our family was so greatly loved by Nat, and we miss her
from the very bottom of our hearts. (Photos courtesy of Henry's family)

(L-R) Grandma Nat & Henry

In Rememberance of Carol Cook, Mother of Lattigo

Carol will always be remembered by friends and family for her thoughtful, kind-hearted spirit. She always
thought of others. When someone with Barth syndrome was ill, Carol would call BSF to check-in on the child.
And when a family grieved the loss of a child with Barth syndrome, Carol grieved. Carol knew the heartache of
having a child with Barth syndrome and she knew the lasting grief of losing a child from Barth syndrome.

To know Carol, was to love her. She found joy in making friends with everyone, through everything she did.
From art to animal care, she shared her knowledge and passion through caring for all of us. Carol's desire
for donations to be made to BSF to benefit those with Barth syndrome is an act of love reflective of the
legacy she leaves behind. We will all miss Carol and we thank you for your contribution to BSF in her memory.
(Photo courtesy of Carol's family 2°°)

In Celebration of the Marriage of Caroline
Pierson and Garrett Ames-Ledbetter

BSF is particularly near to Caroline Pierson’s heart. Caroline's aunt and uncle, Kate and Steve McCurdy,
participated in the founding of BSF in support of their son, Caroline's cousin and dear friend, Will. Two of twelve
first cousins, they grew up spending summers together in Lakeside, Michigan. Their relationship inspired
Caroline to become a pediatric nurse practitioner and, although Will was three years older than Caroline,
she earned the nickname "big sister" by nagging him to finish his G-tube feeds and take his medications on
time. Will even taught high school-aged Caroline how to give a shot and was willingly her first victim! Thank

you, Caroline and Garrett, for honoring Will by choosing BSF to receive gifts in celebration of your wedding.
(Photo courtesy of Caroline 2°*°)
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& Bailee

(L-R) Caroline & Will
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Awareness of Barth Syndrome Continues to Grow

There has been a significant increase in Barth syndrome (BTHS) related peer-reviewed journal articles published. To date, a total of 128
articles have been published on BTHS research conducted with the support of BSF and/or BSF affiliate funding (denoted below with
*) and/or acknowledge biological samples and/or information from Barth families, the Barth Syndrome Registry and Repository, and/
or BSF affiliates (denoted below with A). Listed below are articles relevant to BTHS that have been added to BSF’s library since the last
issue of the Barth Syndrome Journal. To view the complete bibliography on BTHS, please visit www.barthsyndrome.org.

10.

Bridn M, de Castro Lépez MJ, Santori M, Pérez Muiuzuri A, Lopez
Abel B, Bafia Souto AM, Martinez Soto MlI, Couce ML. Prospective
and retrospective diagnosis of Barth syndrome aided by next-
generation sequencing. Am J Clin Pathol. 2016 Apr 22. pii: aqw025.
[Epub ahead of print]

Corcelli A, Schlame M. Cardiolipin as key lipid of mitochondria

in health and disease. 2nd Edition, Florence, Italy, September
30-October 1, 2015. Chem Phys Lipids. 2016 Apr 27. pii: SO009-
3084(16)30048-2.*

Kokoszka JE, Waymire KG, Flierl A, Sweeney KM, Angelin A,
MacGregor GR, Wallace DC. Deficiency in the mouse mitochondrial
adenine nucleotide translocator isoform 2 gene is associated with
cardiac noncompaction. Biochimica et Biophysica Acta (BBA) -
Bioenergetics, Available online 24 April 2016.

Ikon N, Ryan RO. On the origin of 3-methylglutaconic acid in
disorders of mitochondrial energy metabolism. J Inherit Metab Dis.
2016 Apr 18. [Epub ahead of print]

Bradley RM, Stark KD, Duncan RE. Influence of tissue, diet, and
enzymatic remodeling on cardiolipin fatty acyl profile. Mol Nutr
Food Res. 2016 Apr 8. doi: 10.1002/mnfr.201500966. [Epub ahead
of print]

Chanana AM, Rhee JW, Wu JC. Human-induced pluripotent stem
cell approaches to model inborn and acquired metabolic heart
diseases. Curr Opin Cardiol. 2016 Mar 26. [Epub ahead of print]
Sandlers Y, Mercier K, Pathmasiri W, Carlson J, McRitchie S,
Sumner S, Vernon HJ. Metabolomics reveals new mechanisms

for pathogenesis in Barth syndrome and introduces novel

roles for cardiolipin in cellular function. PLoS One. 2016 Mar
25;11(3):e0151802. doi: 10.1371/journal.pone.0151802.
eCollection 2016. (Open Access)A

Finsterer J, Stollberger C. Heart disease in disorders of muscle,
neuromuscular transmission, and the nerves. Korean CircJ. 2016
Mar;46(2):117-34. doi: 10.4070/kcj.2016.46.2.117. Epub 2016 Mar
21. Review.

Sathappa M, Alder NN. The ionization properties of cardiolipin and
its variants in model bilayers. Biochim Biophys Acta. 2016 Mar 7.
pii: S0005-2736(16)30084-0. doi: 10.1016/j.bbamem.2016.03.007.
[Epub ahead of print]*

Dolinsky VW, Cole LK, Sparagna GC, Hatch GM. Cardiac
mitochondrial energy metabolism in heart failure: Role of
cardiolipin and sirtuins. Biochimica et Biophysica Acta (BBA) -
Molecular and Cell Biology of Lipids, Available online 10 March
2016.

Rare Disease Day 2016

2016 State Leadership Conference winners Jessyca Flores and
Tayla Wibecam competed at Rare Disease Day 2016 with a display
and talks about Barth syndrome. They represented Hodgson
Vocational Technical High School, where they are in the Dental
Assistant Program.

Photo (L-R): Jessyca Flores, Kevin (age 27), and Tayla Wibecam

(Photo courtesy of Dr. Iris Gonzalez)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Joshi AS, Fei N, Greenberg ML. Getlp and Get2p are required for
maintenance of mitochondrial morphology and normal cardiolipin
levels. FEMS Yeast Res. 2016 Feb 28. pii: fow019. [Epub ahead of
print]*

Lu YW, Galbraith L, Herndon JD, Lu YL, Pras-Raves M, Vervaart M,
van Kampen A, Luyf A, Koehler CM, McCaffery JM, Gottlieb E, Vaz
FM, Claypool SM. Defining functional classes of Barth syndrome
mutation in humans. Hum Mol Genet. 2016 Feb 16. pii: ddw046.
[Epub ahead of print]*

Ferri L, Dionisi-Vici C, Taurisano R, Vaz FM, Guerrini R, Morrone A.
When silence is noise: Infantile-onset Barth syndrome caused by
a synonymous substitution affecting TAZ gene transcription. Clin
Genet. 2016 Feb 8. d0i:10.1111/cge.12756. [Epub ahead of print]
Thompson WR, DeCroes B, McClellan R, Rubens J, Vaz FM,
Kristaponis K, Avramopoulos D, Vernon HJ. New targets for
monitoring and therapy in Barth syndrome. Genet Med. 2016 Feb
4. doi: 10.1038/gim.2015.204. [Epub ahead of print]A

Peyta L, Jarnouen K, Pinault M, Guimaraes C, de Barros JP,
Chevalier S, Dumas JF, Maillot F, Hatch GM, Loyer P, Servais S.
Reduced cardiolipin content decreases respiratory chain capacities
and increases ATP synthesis yield in the human HepaRG cells.
Biochim Biophys Acta. 2016 Jan 6. pii: S0005-2728(16)00003-7. doi:
10.1016/j.bbabio.2016.01.002. [Epub ahead of print]

Saric A, Andreau K, Armand AS, Mgller IM, Petit PX. Barth
syndrome: From mitochondrial dysfunctions associated with
aberrant production of reactive oxygen species to pluripotent
stem cell studies. Front Genet. 2016 Jan 20;6:359. doi: 10.3389/
fgene.2015.00359. eCollection 2015. Review.

Thiels C, Fleger M, Huemer M, Rodenburg RJ, Vaz FM, Houtkooper
RH, Haack TB, Prokisch H, Feichtinger RG, Licke T, Mayr JA,
Wortmann SB. Atypical clinical presentations of TAZ mutations: An
underdiagnosed cause of growth retardation? JIMD Reports 2016.
Dudek J, Cheng IF, Chowdhury A, Wozny K, Balleininger M,
Reinhold R, Grunau S, Callegari S, Toischer K, Wanders RJ, Hasenful3
G, Briigger B, Guan K, Rehling P. Cardiac-specific succinate
dehydrogenase deficiency in Barth syndrome. EMBO Mol Med.
2015 Dec 23. pii: €201505644. doi: 10.15252/emmm.201505644.
[Epub ahead of print]A

Wang M, Wang C, Han RH, Han X. Novel advances in shotgun
lipidomics for biology and medicine. Review Article. Prog Lipid
Res. 2015 Dec 15. pii: S0163-7827(15)30011-4. doi: 10.1016/j.
plipres.2015.12.002. [Epub ahead of print]
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Barth Syndrome Trust — Update from Chair

By Michaela Damin, Chair, Barth Syndrome Trust (United Kingdom & Europe)

he year so far has been a busy one for the Barth Syndrome Trust (BST), and we’d like to tell you a bit more about what we’ve been
doing in our efforts to help the Barth families in our region.

Barth Syndrome NHS Service

In January, a clinic for the older boys and men was held in Bristol. They were put through their paces by

Dani Goodman (Occupational Therapist) and Lucy Buckley (Physiotherapist) who had great suggestions

and adaptive equipment to help with specific issues. For example, Nick finds that he can concentrate

better if he has something to occupy his hands. No problem! Within minutes Dani had a selection of

goodies in front of him to try, and he chose a Tangle Toy which has eighteen curved jointed sections to

twist and manipulate into almost limitless contortions.

) . . . . : Tangle Toy
Then, it was on to a full cardiac check-up where we met Dr. Alison Hayes who is heading up the cardiology
side.

There was also an opportunity to discuss any dietary and growth concerns with Nicol Clayton (Dietician), talk through any specific areas
of concern confidentially with Ness Garratt (Psychologist), and chat with Prof. Colin Steward about general issues and the management
of infections. This annual check-up is vital to make sure that detailed examinations are done and long-term data are gathered, and it is
offered to each UK Barth family free of charge.

February saw me back at the Bristol Royal Hospital for Children, along with the team for the annual meeting with Dr. Edmund Jessop
from NHS Highly Specialised Services. We rely on the provision of specialist funding from the NHS in order for Prof. Steward and his
dedicated team to provide the wonderful array of services available to our Barth families, and we were delighted to hear that everyone
is satisfied with the way that things are progressing. If you use the Barth service and have any suggestions of how it can be improved
or if you have any feedback, please share this with us at any time.

March — We kicked off March with a Trustees’ meeting during which we elected our new board member, Mrs. Cheryl Parish. I've
known Cheryl for many years. She has wonderful problem solving skills. These are usually provided along with some amazing baking
and a cup of tea. She is genuinely interested in all our families” welfare and is a great person to call on when you need some advice
about how to plan for success.

From Cheryl....

“I have worked with young people all of my life, from running a preschool, to teaching primary children, to coaching adolescents and
young adults. | am a mother to six children, three of whom have special educational needs requiring robust support with both their
education and adult life. | have also experienced the sharp end of health issues as our eldest daughter spent her short life in a high
dependency neonatal unit, and we had the subsequent challenge of bereavement following her death. | am an NLP (Neuro-Linguistic
Programming) practitioner, and | am experienced in the practice of mindfulness; I use techniques from these as well as coaching skills
to support my clients and their parents.

| believe education and life opportunities should be accessible to all, but I know that sometimes the rigidity of the system can make that
harder than it needs to be. As a Parent Governor for my local secondary school, | find it very useful to be involved with the decision-
making process in a large organisation. It offers me the opportunity to get a 360 degree perspective on the way educationalists strive
to offer a broad and balanced curriculum. My background in education, my personal family experiences, my professional experience as
well as my determination, make me a force to be reckoned with in my pursuit to help youngsters and their families create the happiest,
most fulfilling life possible.” (Cont'd on page 17)
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Barth Syndrome Trust — Update from Chair

(Cont'd from page 16)

Mother's Day

March 6" was Mother’s Day here in the UK, and | was asked to contribute to the Jeans for Genes blog which you can read at https://
jeansforgenesukblog.org/. This was a great opportunity to shout out to all the amazing “rare mums” I've met on this journey.

2" UK Genetic Disorders Leadership Symposium

On 11%-12% March, | represented BST at the 2" UK Genetic Disorders Leadership Symposium in London, presented in partnership
with Global Genes (http://www.geneticdisordersuk.org/). This is a unique event, bringing together leaders from about 90 charities
throughout the country. Talks ranged from gene editing techniques to making a film about your condition. Teenage years and transitions
were also addressed in depth, as was creating and maintaining patient registries. Speaking of which... if you are a parent to someone
with Barth syndrome or are an adult with Barth syndrome have you made sure your data is in the Barth Syndrome Registry &
Repository? We need your participation to make sure that the data collected is accurate and complete (https://barthsyndromeregistry.
patientcrossroads.org/).

What are We Working on Now?

At the moment, we are hard at work helping with the 2016 International Conference in Clearwater, USA. Together with Shelley
Bowen, Nicol Clayton, Stacey Reynolds, Emily Burgess, Dani Goodman, Lucy Buckley, and Liz Perkins, we are scoping out the nutrition,
occupational therapy, physiotherapy and transition to independence sections of the upcoming conference. Our aim is to find concrete
ways in which to enhance the lives of all our families through practical advice for day-to-day life. This talented and dedicated team is a
pleasure to work with, and we are grateful for their time and commitment to our families.

Focus on Our Families

This edition features highlights from three of our stars — Dillon (age 11), Alfie (age 15) and Alfie’s brother, Jay (age 17). Dillon and Alfie
both have Barth syndrome. Thank you mumes, Julie and Allanna, who were brilliant interviewers.

Dillon

What are you doing at the moment? I'm at school full-time, and I'm not really enjoying it
as I'd much rather be on the farm. My best subject is Maths. | am going to secondary school
in September, and they are trying to get me an electric wheelchair to get around so watch
out legs!

What are your favourite foods? Chocolate biscuits.

Hobbies? Farming and going to Young Farmers’ Club. | love cows and sheep and now have
13 chickens (2 are cockerels), and | sell the eggs to family and friends. | love going stock
judging at Young Farmers.

Holidays? Going to be a zoo keeper for the morning this weekend for my birthday present,
so anything like that is good. Also going to the beach or where there is a pool.

Condition? | cope pretty well as | can't change it, but sometimes | get frustrated when | can't
do what the other children can do and | can’t keep up with them. | hate the needles too.
The best thing about the condition is that | now have lifelong friends all over and get to see
Dillon (age 11) them at clinics.
(Photo courtesy of BST %°%¢)

I want to be a farmer when | grow up or anything that involves animals.
(Cont'd on page 18)
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(Cont'd from page 17)
Alfie

Alfie attends St. Matthew’s Academy and loves
it. He is currently studying for his National 5
Exams. He is on a reduced timetable to help
him cope with his fatigue and uses his power
wheelchair to get around the large school. He
is studying to take five subject exams: Maths,
English, Chemistry, Design & Manufacture and
also Graphic Communication. His favourite
subject is Maths.

Alfie would like to be a primary school teacher.
He took part in a work experience placement
recently doing this at his old primary school,
and he loved it.

Favourite food? Noodles in any form!

Leisure activities? Alfie says he can get bothered that Barth
syndrome limits what he wants to do sometimes, but these
are some of the things that he loves doing... He attends a class
in school called "Sports for All." This is an inclusive programme
for pupils who have disabilities and also for pupils who are not
affected by any disabilities (for example when the pupils are
playing basketball then ALL pupils are in sports wheelchairs).
This is a wonderful and well-attended programme organised by
the senior pupils. Alfie also plays after-school badminton with his
friends on a Friday. Even if he is too tired to play much this is very
important to him to meet up socially with his friends.

He goes to St. John’s Youth Group on Sunday evenings and again
is not always able to fully participate in all activities but always
enjoys the social gathering of catching up with his friends and he
loves being part of the community.

He loves to build things and experiment and
loves nothing more than pottering around with
all his gadgets and tools. Mum says that they
have lots of deliveries from eBay and Amazon
with wires, lights, and solutions for all his
experiments, and this is truly when Alfie is in
his glory! He has a dresser full of all his bits and
bobs and his own work bench and tools.

Alfie loves to go on caravan holidays, and his
favourite memory is when the family toured
around Scotland in a camper-van and he caught
arainbow trout. His dad cooked it on the shores
of Loch Morlich in the Cairngorm Mountains. Closer to home, he
loves going on rides on the back of his dad's motor bike.

Alfie is very close to all his cousins, his family, his friends and is
very much a big part of his brother, Jay’s group of friends...he is a

very sociable boy.
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(L-R) Jay & Alfie (age 15)

Jay

Jay also goes to St. Matthew’s Academy and
is currently studying Maths, English, Physics,
Chemistry, and Design & Manufacture for his
Higher Nationals exams.

Favourite subject? Maths.

Jay wants to stay in school for 6™ year and
pursue a career in medicine or chemical
engineering.

Jay is attending a pre-entry programme at
Glasgow University for a week this June for a
taster in medicine.

He has a Saturday job at his local pharmacy, and he’s enjoying it.
Jay loves football and plays for Tass Thistle Football Club.
Favourite food? Nandos...chicken is always a winner!

Hobbies? Playing guitar, listening to music, and hanging out with
his brother, family, and friends.

Jay loves skiing holidays and has been to Austria twice and Italy
once skiing. He says his best memory is his very first time out on
the slopes.

Jay thinks Alfie is happy, fun, and positive. He is very proud of his
brother and how he copes and deals with everything that goes on
in his life.

Jay has written many times about Alfie, their
relationship, and how much his brother inspires
him. Alfie has also written about his relationship
with Jay and how Jay inspires him and how he
looks up to him. This makes me very proud
that they can both still annoy one another as
brothers do, but at the very forefront is their
special bond of love and total dedication to
each other.

One last big fact... Alfie and Jay share a HUGE
love for all things Star Wars.

(L-R) Jay & Alfie
(Photos courtesy of BST)



Barth Syndrome Foundation of Canada
President's Report

By Susan Hone, President, Barth Syndrome Foundation of Canada

had major spine surgery this winter and is slowly recovering. Being cooped up in the
hospital for most of the winter kept us warm, but now we can’t wait to get outside and
enjoy the nicer weather.

Spring is quickly approaching, and | can’t wait. As many of you know, my son, Jared,

Thanks to ever improving technology, | was able to keep up with my duties as President of
Barth Syndrome Foundation of Canada (BSFCa) while sitting in the hospital room. | can’t
imagine going back to the days of no phone or internet in the room. How barbaric that seems
now!

The Board, Executive and volunteers of BSFCa have been busy with numerous projects over
the fall and winter. Fundraising is always on the agenda. Lynn Elwood and family held a
raffle of gorgeous handmade wooden items donated with love by her Dad, Les, and son,
Adam. Tickets were sold internationally, and we had winners from one end of North America
(British Columbia) to the other, (Florida). The draw took place at our annual BSFCa planning
session in November. We embraced the Giving Tuesday trend and took it one step further, turning it into Giving December. We were
very successful in raising a little over $14,000.

[Back Row L-R] Adam (age 25) & Les
[Front Row L-R)] Cathy, Lois, Lynn,
Susan, Chris & Carol

With our fund raising efforts, we were able to contribute $25,000 towards the annual grant process sponsored by Barth Syndrome
Foundation. The Research Grant Program is a major event, and we are again pleased that we were able to be a part of the process and
contribution. Also, we are excited to be donating $1,000 to the The Biophysical Society of Canada’s conference in June. This is the first
medical conference in Canada, which we are aware of, where Barth syndrome is on the agenda. Dr. Richard Epand will be chairing a
session related to Barth syndrome/cardiolipin and mitochondria. Among the speakers will be doctors Michael Schlame, Valerian Kagan,
Grant Hatch, Miriam Greenberg, and Stephen Claypool.

This year is an International Barth Conference year, and | can’t wait to see everyone! BSFCa Executives have been working throughout
the fall and winter helping to make the conference the success it always is. Lois is an active participant on the Conference Steering
Committee and is currently busy booking flights, accommodations, etc. for the physicians who will be presenting at the conference.
Susan and Chris Hope have been busy assisting Shelley Bowen with planning the family portion of the conference. We are proud to
say we will be sponsoring the photo booth, poster session, a breakfast at the conference, and three Canadian doctors to come to the
conference.

On the home front, we are working on a family activity get together, hopefully in May. We have a volunteer scouring the internet
looking for grants we can apply for to raise funds to help fund research, conferences, etc. One of our most important activities has
been supporting two of our families who have individuals undergoing major health issues. Personally, the support, encouragement,
and advice | have received over the last few months has been tremendous in keeping my spirits up and asking the doctors the right
questions. | would be lost without the support of my Barth family.

If you would like to follow us more closely, please check out our website at www.barthsyndrome.ca which is regularly updated by Chris
Hope. We now have a Facebook page as well!

BSFCa 2016 Planning Session

By Susan Hone, President, Barth Syndrome Foundation of Canada

The BSFCa planning weekend was held on November 20-22, 2015. The scenic and peaceful Lake Kashabog, Ontario was the perfect
setting to hold the meeting (and it was free). Sitting in front of a roaring fire were Lynn Elwood, Cathy Ritter, Chris Hope, Susan Hone,
Lois Galbraith, Carol Wilks, and our chefs/dishwashers, Les Morris (also Board advisor) and Adam.

(Cont'd on page 20)
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BSFCa 2016 Planning Session

(Cont'd from page 19)

Friday evening was spent reflecting on the past year and some updates by
Cathy Ritter on the Barth Syndrome Foundation. Our focus continues to be on
affected individuals and their families and what we can do to make living with
Barth syndrome a little easier. We discussed many topics over the weekend,
including how to prevent volunteer burnout, brainstorming new fundraising
ideas, participating and funding of the upcoming 2016 International Scientific,
Medical and Family Conference, preparing the 2016 budget, and increasing
awareness of Barth syndrome in Canada. The weekend is never long enough
but we managed to get through our lengthy agenda and still have some
valuable time for socializing, taking a few pictures, and drawing the winners’
names for a raffle.

Thank you once again to Les, Lois, Adam, and Carol for their hospitality and
keeping us well nourished. They selflessly prepared, cooked, and cleaned all
at no charge to keep our administrative costs at a minimum, so that every
dollar we raise is directed to achieving our mission of "Enhancing the lives and
outcomes of Canadian individuals and families affected by Barth syndrome."

Barth Syndrome Foundation of Canada (BSFCa)
Volunteers: Mysteries in the Making

Multi-generational planning
(L-R) Cathy, Les, Adam & Lynn

By Lois Galbraith, Volunteer, Barth Syndrome Foundation of Canada

We love each and every opportunity we get to praise our fabulous volunteers. Led by the examples of our original volunteers Cathy,
Lynn, Chris, Karen and Susan, our volunteers are always ready to pitch in, roll up their sleeves and get at it!

If in a monthly email update we mention a task or project needing doing, we have replies immediately offering help.

Besides the work of our six executive members, volunteers are presently engaged in the following: web-searching Canadian foundations
to find grant-giving possibilities by Jeannine; editing of BSF print materials by Les; the knitting of Barth sweaters for our famous Barthur
Bears by Celia, and the planning of a ‘Dance’ fundraiser once again by Bob and Susan.

There is sometimes intrigue and mystery involved as well. There is woodworking being worked on by Adam, Les and Lois and major
sewing being undertaken by Carol, Jeannine, Cheryl, Audrey, Carol and Lois. The photos below may help you to solve the mystery — or
not! The conference will bring clarity for families to these mysteries.

It is a known fact that ‘volunteers live longer. This is great news because we at the BSFCa cannot do without our vibrant volunteers.
They are such an integral part of all we do and all that we are! We love all our volunteers dearly.

Mysteries in the making ~ clarity at the conference!
(Photos courtesy of BSFCa %°*°)
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Association Barth France
Patagonian Expedition Race—Racing for Barth Syndrome

By Anne-Marie Dunhill (Article from SleepMonsters.com - Adventure Sports Network)
Reprinted with permission from SleepMonsters.com

the wilds of Patagonia couldn’t have been more striking. SleepMonsters

interviewed Olivier Renard, team captain of Patagonia4Barth, to find
out more about the team as he was rushing through Paris on his way to a
business meeting. The sounds of the French capital: traffic rushing, horns
blaring, sirens wailing and raised French voices were clearly audible in the
background yet Olivier Renard’s voice was as calm and steady as if we’d been
chatting in a café.

The contrast between the setting in which this interview took place and

Presenting each member of his team, Olivier naturally began with himself.
He was a professional tennis player for fifteen years who was ranked in the

Olivier. Frédéric. Wilfried and Claire top 50 players in France in the 90’s. He then transitioned to outdoor sports,
before the start of the Patagonia Race completing several well-known ultra running races such as the Diagonal des
(Photo courtesy of Frédéric Decamps 2°%6) Fous as well as an Ironman race, and starting his own successful business as

an insurance broker.

When asked what had drawn him to adventure racing and the Patagonian Expedition Race in particular, Olivier said, “I like the challenge,
doing different things. | want to know if | can get to the finish line, it really is the challenge that appeals to me. | decided to put together
a team after seeing a television program here in France about the race. I'd never kayaked, so | learned. I'd never done mountain biking,
so | learned.”

Due to his solid connections and reputation in the business world, Olivier was able to secure sponsorship from four well-known
corporations in France: SwissLife, DNCA Investments, Ciprés Assurances and Natixis Global Asset Management.

Olivier went on to explain that after conceiving of the project to compete in the “Last Wild Race”, he approached a close friend, Eric
Plantain, and they set about forming the team. Eric’s only condition for being a part of the adventure was that the team race for a cause
as he had one that was close to his heart: Barth syndrome.

According to the website, “Barth syndrome (BTHS) is an X-linked genetic condition.” It is a rare genetic disease that primarily affects
male children. When Eric Plantain had to withdraw from the team due to an injury, Olivier decided to keep the name and race for the
cause.

After Eric withdrew, Frédéric Decamps stepped in. (Both Frédéric and Olivier are based in the Cote d’Azur region of France.) Frédéric is
also a former professional tennis player who has competed in adventure races as well as having his own business as a fitness coach for
high-level athletes. In 2014 he competed in the Embrun Ironman in France.

Continuing his explanation of how the team was formed, Olivier said that after recruiting Frederic, he contacted the French
mountaineering federation in search of a female adventure racer. Claire Grossoeuvre joined the team along with her husband, Wilfried.
The Grossoeuvre couple are the most adventure racing experienced members of the team and they discovered the magic of Patagonia
Chile during a world tour in 2009 and vowed to return.

Parents of two young children, they are based in Annecy. Claire has extensive mountaineering and adventure racing experience which
includes the race organized by Gérard Fusil, Raid Caneo Nature, which was the longest adventure race ever organized in France (The
race was 11 days.)

As parents of two boys, Wilfried and Claire took turns travelling down to the Cote d’Azur to train with their new teammates whilst the
other one watched the children at home. Wilfried wrote a message to SleepMonsters detailing their pre-thoughts. He said, “We know
that PER will offer us all what we are expecting when you are looking for beautiful landscapes, wildlife fauna meetings, hard conditions

to go ahead and an exceptional adventure with four human beings.”
(Cont’d on page 22)
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Patagonian Expedition Race—Racing for Barth Syndrome

(Cont’d from page 21)

Writing about racing for a cause, Wilfried added, “Those kids are fighting every day to stay alive so we can fight 10 days in the name
of them. It is the opportunity to communicate about this association, and to help those kids dreaming with a team in a remote area,

with lightness and craziness.”

Concluding the interview as the captain arrived on the doorstep of his business meeting Olivier said, “I like the fact that each one of
us brings different skills to our team and we are quite complementary.”

When asked for a team photo to illustrate this article, Olivier laughed and said, “Actually, we don’t have one at the moment because
this weekend is the first time that the four of us will be training all together as a team.”

Barth France Recent Events

2" Charity Dinner
Our 2" Charity Dinner was held on February 5, in Paris. Two
hundred people attended in support of Barth France. Thanks

to the generosity of all the guests, more than 30.000 Euros was
raised. Everyone seemed to enjoy themselves thoroughly.

2" Charity Dinner

Barth France Paris Marathon Team

5t Barth France Gospel Concert

On April 8, a Gospel Concert to benefit Association Barth France
was held. The group Gospel Colors sang in the church Our Lady
of the White Coats in support of the Association Barth France.
Participation was free, and the evening was beautiful!

Gospel Concert

Every year, in honor of those fighting Barth syndrome daily, many runners proudly run different races among which is the famous Paris

Marathon.

Barth France Paris Marathon Team
(Photos courtesy of Association Barth France 20152016)
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Barth Italia: Work in Progress!

By Paola Cazzaniga, President, Association Barth Italia

(L-R) Paola & Pietro (age 14)
at Rare Disease Day 2016

We've organized a range of activities aimed at widening awareness of Barth syndrome and
at raising funds which will also enable at least some members of our scientific committee to
attend the Barth Syndrome Conference in July in Clearwater, Florida.

F ollowing our first meeting Barth Italy has grown and is now involving many of our families.

In addition, a number of families are looking to participate independently, and we are all
excited about the prospect of becoming part of the greater Barth community and of making our
contribution to its work.

We would like to thank the parents of Ruben, who organized a concert of gospel music in support
of the Foundation in Pisa on February 20, 2016. To mark the Rare Disease Day 2016, we organized
a charity dinner in Monza, the historical city which is also the seat of Barth Italia.

Our many supportive friends filled the whole restaurant, and this encouragement helps us
continue with our mission.

Abigthank you goes to all the generous friends and volunteers who have helped start a permanent
funding activity, "Barth Bomboniere." These pretty gifts are proving popular and are enabling us
to foresee that we will soon be able to contribute to the research grants.

Pisa: Gospel for Barth Italia Dinner "Barth Bomboniere" for permanent fundraising activity

(Photos courtesy of Barth Italia %°*¢)
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Barth syndrome
(BTHS; OMIM #302060)

A rare, life-threatening genetic disorder primarily affecting males around the world. It is
caused by a mutation in the tafazzin gene (TAZ, also called G4.5), resulting in an inborn
error of phospholipid metabolism.

Though not always present, cardinal characteristics of this multi-system disorder often
include combinations and varying degrees of:

Cardiomyopathy (usually dilated with variable myocardial hypertrophy,
sometimes with left ventricular noncompaction and/or endocardial fibroelastosis)

Neutropenia (can be chronic, intermittent, cyclic, or not present)

Low muscle mass and muscle weakness

Growth delay (short stature in the early years, followed by accelerated growth in
mid- to late puberty)

Exercise intolerance due to early fatigue

Feeding problems (e.g., difficulty sucking, swallowing, or chewing; aversion to
some food textures; selective or picky eating; frequent vomiting)

Cardiolipin abnormalities

3-methylglutaconic aciduria (variable but typically a 5- to 20-fold increase)

Cole (age 6)
(Photo courtesy of BSF °1¢)

Darryl (age 34)
(Photo courtesy of BSF %)






