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Muscular Dystrophy (FSHD) – March 26, 2012
Honorable Chairmen Rogers and Rehberg and Ranking Members Dicks and DeLauro, thank you for
the opportunity to submit this testimony.
I am Daniel Paul Perez, of Bedford, Massachusetts, President and CEO of the FSH Society, Inc. and
an individual who has lived with facioscapulohumeral muscular dystrophy (FSHD) for 49 years. For
hundreds of thousands of men, women, and children the major consequence of inheriting this form of
muscular dystrophy is a lifelong progressive loss of all skeletal muscles. FSHD is a crippling and life
shortening disease. No one is immune. It is both genetically and spontaneously transmitted to
children. It can affect multiple generations and entire family constellations.
I have testified many times before Congress. When I first testified, we did not know the mechanism
of this disease. Now we do. When I first testified, we assumed that FSHD was a rare form of
muscular dystrophy. Now we understand it to be one of the most, if not the most, prevalent form of
muscular dystrophy. Congress is responsible for this success, through its sustaining support of the
National Institutes of Health (NIH), enactment of the Muscular Dystrophy CARE Act and the
collaborations of NIH, the Centers for Disease Control and Prevention (CDC), patient groups, and
researchers, both here and internationally.
I am testifying in order to document this success and call on Congress to take advantage of the
system of discovery it has set in motion.
1. Mechanism of FSHD has been Described
On August 19, 2010, Dutch and American researchers published a paper which dramatically
expanded our understanding of the mechanism of FSHD.1 The front page story in the New York
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Times quoted the NIH Director, Dr. Francis Collins saying, “If we were thinking of a collection of the
genome’s greatest hits, this would go on the list.”2
Two months later, another paper was published that made a second critical advance in determining
the cause of FSHD.3 The research shows that FSHD is caused by the inefficient suppression of a gene
that may be normally expressed only in early development.
On January 17, 2012, an international team of researchers led by Stephen J. Tapscott, M.D., Ph.D.,
of the Seattle Fred Hutchinson Center’s Biology Division, published a third major advance further
elucidating the mechanisms that can cause the disease genes and proteins that damage FSHD muscle
cells. The research also discovered that one of the genes required for FSHD, called, DUX4 regulates
cancer/testis antigens.4 Cancer and testis antigens are abnormally expressed in various tumor types,
including melanoma and carcinomas of the bladder, lung and liver. This allows for the potential of
using these antigens to create cancer vaccines.
More breakthroughs are on the way: the FSH Society has been notified by two of its grantees of a
publication forthcoming in a high profile journal. The journal may select the paper for its own press
release and international press releases are planned. The information is embargoed until May 11,
2012. The FSH Society underscores that this profound achievement is due to support from the FSH
Society that, among other things, covered salaries to the first and last authors of the paper. The work
further clarifies the epigenetic mechanism at work in FSHD and has identified specific therapeutic
targets to achieve a treatment for FSHD.
I am proud to say that many of these researchers have started their efforts in FSHD with seed
funding from the FSH Society and have received continued support from the FSH Society, the
National Institutes of Health, and the Muscular Dystrophy Association and other partners. This shows
the power of the collaboration among funders, patient groups and researchers to advance the search for
cures and treatments.
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Even with these breakthroughs, much work remains to be done. Given the recent developments in
our definition of FSHD, the current potential is even greater for intervention strategies, therapeutics,
and the planning and conducting of trials. We need to be prepared for this new era in the science of
FSHD by accelerating efforts in the following four areas: 5
1. Genetics / epigenetics
It is now broadly accepted that the disregulation of the expression of D4Z4/DUX4 plays a major role in FSHD1
and FSHD2. Additional FSHD (modifier) loci are likely to exist.
FSHD molecular networks. The relaxation of the chromatin structure on permissive chromosome 4 haplotypes
leads to activation of downstream molecular networks. Importantly, the upstream processes – triggering of
activation – are equally important. Detailed studies on these processes are crucial for insight into the molecular
mechanisms of FSHD pathogenesis and may contribute to explaining the large intra- and interfamily clinical
variability. Importantly such work will lead to intervention (possibly also prevention) targets.
Additional FSHD genes. FSHD2 is characterized by hypomethylation of D4Z4 on chromosome 4 as well as
chromosome 10. This also leads to bursts of DUX4 expression. Identification of the responsible factor (gene) and
molecular mechanisms is of utmost importance.
2. Clinical trial readiness
It is now broadly accepted that disregulation of the expression of D4Z4/DUX4 is at the heart of FSHD1 and
FSHD2. This finding opens perspectives for intervention along different avenues.
Clinical Trial Readiness. Intervention trials are envisaged within the next several years. The FSHD field needs
to be prepared for this crucial step. To design and coordinate this important translational process, it was envisaged
to install an international task force Clinical Trial Readiness (FSHD-CTR), with a proven FSHD-clinician as leader.
Biomarkers. Sensitive biomarkers are needed to monitor intervention: they may also improve diagnosis.
3. Model systems
There are a plethora of cellular and animal models, based on different pathogenic (candidate gene) hypotheses.
Moreover, the phenotypes are very diverse and often difficult to compare with the human FSHD phenotype.
FSHD Model Data Base. The importance of a systematic database was recognized. This data base should
contain detailed information on the molecular characteristics of the model (design and phenotype).
Human pathology and bio-banking. Importantly, this data base should also contain well-documented muscle
pathology data of patients – astonishingly difficult to find in the literature.
Human cellular resources continuously deserve attention.
4. Sharing
Timely sharing of information and resources significantly contributes to the progress in the field. There are
several initiatives that create large repositories of data and resources. Their websites should be used for sharing of
information (e.g. protocols, guide to FSHD muscle pathology (images), model systems, contact information,
reagents, and resources).

The pace of discovery and numbers of experts in the field of biological science and clinical
medicine working on FSHD are rapidly expanding. Many leading experts are now turning to work on
FSHD not only because it is one of the most complicated and challenging problems seen in science,
but because it represents the potential for great discoveries, insights into stem cells and transcriptional
processes and new ways of treating human disease.
2. Surveillance Systems have Improved Understanding of Prevalence
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The consortium, Orphanet, has issued new prevalence data for hundreds of orphan diseases in
Europe. That report ranks FSHD as the most prevalent form of muscular dystrophy.6
Likewise, the U.S. CDC has presented new data on the prevalence of muscular dystrophies which
shows FSHD with the second highest prevalence rate 4.4/100,000 (the first was myotonic muscular
dystrophy.)7,8 This enhanced understanding is due to Congress’ foresight in charging CDC to enhance
its surveillance of muscular dystrophy. We cannot say whether FSHD is becoming more prevalent, if
the prevalence of other dystrophies such as Duchenne’s 2.1/100,000 is declining or if older information
was just inaccurate.8 But we can say that Congressional action is producing better information
enabling all of us to make decisions.
3. Funding Picture has Improved but More is Needed
Mr. Chairman, these major advances in scientific understanding and epidemiological surveillance
are not free. They come at a cost. Since Congress passed the MD CARE Act, research funding at NIH
for muscular dystrophy has increased 4-fold. While FSHD research funding has increased 12-fold
during this period, the level of funding is still exceedingly low.
Fiscal Year
All MD ($ in millions)
FSHD ($ in millions)
FSHD (% total MD)

2000
$12.6
$0.4
3%

2001
$21
$0.5
2%

2002
$27.6
$1.3
5%

2003
$39.1
$1.5
4%

2004
$38.7
$2.2
6%

2005
$39.5
$2.0
5%

2006
$39.9
$1.7
4%

2007
$47.2
$3
5%

2008
$56
$3
5%

2009
$83
$5
6%

2010
$86
$6
7%

2011
$75
$6
8%

Source: National Institutes of Health (NIH) FSHD Funding & Appropriations
FSHD Research Dollars (in millions) & FSHD as a Percentage of Total NIH Muscular Dystrophy Funding
Sources: NIH/OD Budget Office & NIH OCPL & NIH RCDC RePORT

We request for FY2013, a doubling of the facioscapulohumeral muscular dystrophy (FSHD) or
facioscapulohumeral disease research budget at the NIH to $12 million dollars. This will allow an
expansion of the DHHS NIH Senator Paul D. Wellstone Muscular Dystrophy Cooperative Research
Centers, an increase in much needed research awards, expansion of post-doctoral and clinical training
fellowships, and a dedicated center to design and conduct clinical trials on animal models of FSHD.
We need to translate discoveries and treatments for FSHD that, according to Dr. Collins “if we were
thinking of a collection of the genome’s greatest hits, this would go on the list,”2 can be rapidly
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realized if FSHD is one of the diseases that the NIH National Center for Advancing Translational
Sciences (NCATS), chooses to work on.
Mr. Chairman, the patients and researchers of the FSH Society are grateful for the support from
Congress and the tremendous efforts of many people at the NIH Office of the Director, the National
Institute of Arthritis and Musculoskeletal and Skin Disease, the National Institute on Neurological
Disorders and Stroke and the National Institute for Child Health and Human Development. We are
aware of the great pressures on the federal budget, but cutting the NIH budget and research funding for
FSHD at this time would be the wrong decision. We have come so far with such modest funding. This
is not the time to lessen our endeavor. This is the time to fully and expeditiously exploit the advances
for which the American taxpayer has paid.
As president of a patient organization which raises about one million dollars a year for research, I
can tell you that the private sector cannot touch the level of funding NIH provides. And we fully
appreciate your support.
Thank you for this opportunity to testify before your committee.
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