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Facioscapulohumeral muscular dystophy GSHD) is an autosomal dominant disorder
affecting l/20,000 birth. It is linked to contractions of the D4Z4 repeat array in the 4q35
subtelomeric region. In non-affected individuals the array comprises l1-100 tandem copies of
a 3.3 kb element named D424. Patients only have l-10 copies, and the disease is more severe
with smaller copy numbers. The partial deletion of the repeat array is associated to changes in
chromatin stucture that activates the expression of several proximal genes.
The disease is a progressive muscle degenerescence that progresses in an antero-posterior
gradient, affecting first the face and the scapulae, followed by the foot dorsiflexors and the hip
girdles. Upper and lower limbs are progressively affected, and by the age of 45,20Yo of
patients are wheelchair-dependent. Myoblasts derived from FSHD muscle biopsies.re more
sensitive to an induced oxidative stress than control mvoblasts and exhibit mitochondrial
abnormalities.

Our group has identified the DUX4 gene within each copy of the repeated D4Z4
element. We could detect the DIIX4 protein in FSHD muscle biopsies, in derived primary or
immortalized myoblasts but not in control samples. DIIX4 is a transcription factor that targets
a large set of genes. Its expression in mouse myoblasts recapitulates key features of the FSHD
molecular phenotype, including activation of the PITXI gene (specifically induced in FSHD
muscles and involved in muscle atrophy), repression of MyoD and its target genes, repression
of glutathione redox pathway components, and sensitivity to oxidative stress.

With the aim of testing therapeutical approaches, we want to develop a non invasive
assay that would difFerentiate the phenotype of FSHD versus control myoblasts.

In a first experiment, we analyzed the metabolites in the culture media of immortalized
myoblasts by nuclear magnetic resonance (MUR). At 300 lvfrIz, we detected some differences
at day-l of differentiation to myotubes, that was amplified at day-4. The first data obtained at
500 MHz were analyzed by PCA @rincipal component analysis) and confirmed the
differences shown previously. The major identified change corresponded to lactate
accumulation in the media of FSHD myotubes, as expected from the mitochondrial
abnormalities reported in FSHD myoblasts/myotubes. Others metabolites were found
decreased and additional experiments are on-going to confirm these observations.

We also want to test whether DIIX4 expression in confol myoblasts might induce the
same changes. ln conclusion, this study provides preliminary data suggesting that myoblast
culture medium can be used to assess metabolic status using a metabonomic approach.


