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NEW INSIGHTS INTO CELLULAR FUNCTIONS
O.8SEPN1-related myopathy is a systemic metabolic disease: selenoprotein N maintains
endoplasmic reticulum-mitochondrial interaction and regulates mitochondrial bioenergetics
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Abstract Full Text

SEPN1-related myopathy (SEPN1-RM) is a potentially-lethal congenital muscle disorder due to mutations of
SELENON (formerly SEPN1), encoding selenoprotein N (SEPN1). We reported that SEPN1 absence leads to
oxidative stress which is restored ex vivo by the antioxidant N-acetylcysteine (NAC), but the precise function of
SEPN1, a putative enzyme of the endoplasmic reticulum, remained unknown. Thus, SEPN1-RM has no
treatment, and clinical trial readiness is hindered by the lack of biomarkers and outcomes. Using in vitro and in
vivo murine models of SEPN1 deficiency as well as muscles and cultured fibroblasts from SEPN1-RM patients,
we identified a radical decrease in ATP production and oxygen consumption and an in vivo metabolic
phenotype suggesting that SEPN1 controls mitochondrial bioenergetics. Furthermore, we identified that SEPN1
is enriched at the MAM (mitochondria-associated membranes), and is needed for maintaining calcium transients
between the endoplasmic reticulum and the mitochondria, as well as for the integrity of the reticulum-
mitochondria contacts. This new role of SEPN1 can contribute to explain the fatigue and the abnormalities in
fatty tissue and BMI observed in patients, which we have found correlate significantly with the severity of the
muscle dysfunction and weakness. Our results reveal a novel role of SEPN1 in mitochondria regulation, identify
a metabolic/systemic component in SEPN1-RM and define mitochondria as a novel therapeutic target, paving
the way for identification of biomarkers and investigation of other potentially-therapeutic drugs. Also, our results
contribute to understand the interplay between mitochondrial bioenergetics, the sarcoplamic reticulum and
redox homeostasis in skeletal muscle, thus helping understand and potentially treat other redox-related or
unrelated muscle conditions (such as muscular dystrophies, cachexia or sarcopenia).
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