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Background and Objectives

Pompe disease (glycogen storage disease type II) 1s a lysosomal storage disorder caused by the
mutation of acid a-glucosidase (Gaa), the unique enzyme degrading glycogen in glucose into
lysosomes. A massive glycogen overload 1s described in Pompe patients, mainly in skeletal and -nee
cardiac muscles. Furthermore, severe impairment of autophagic flux has been described,
highlighted by autophagic buildup. Contrary to cardiac muscle, no treatment currently allows
to cure efficiently and durably the skeletal muscle. We have identified the transcription factor
Forkhead box O3 (FoxO3a) as a potential target to alleviate skeletal muscle impairments

The objectives of the study were: .

1/ to explore the preventive effect of Fox(O3a overexpression on :
- glycogen overload

- autophagic flux impairments
2/ to investigate the impact of FoxO3a overexpression on skeletal muscle remodeling

'Gaa-FoxO3a: n =5 male S
""""""""""""""""""""""""""" IV injection of PBS/AAV9-CMV-FoxO3a Euthanasia

through 1ts key role on regulation of both glycogen homeostasis and autophagy. o Analyses performed

Material and Methods

* Experimental design

1- or 2- day-old 4 month-old

Gaa™": n =5 male .
Gaa”’: n=5 male i

(10! vg/animal)

Characterization of the glycogen overload: Periodic Acid Schiff (PAS) staining and glycogen assay

Exploration of the autophagic buildup: Immunolabelling of LC3 (autophagosomal marker) and
WGA (a lysosomal content marker); western blot against p62 (autophagic flux impairment marker)

Investigation of the morphological damages: Anisocytosis and centronucleation quantification

Results

1/ Validation of FoxO3a overexpression § 2/ FoxO3a overexpression prevents the glycogen overload in skeletal muscle
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Glycogen assay of Biceps femoris muscle extract. Statistical analysis :
One-way ANOVA, Newman-Keuls post hoc test. **p<0.01,
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Keuls post hoc test. ***p<0,001. n=5 mice/group. Scal oum *H*p<0,001. n=5 mice/group.
3/ FoxO3a overexpression prevents the autophagic buildup accumulation in skeletal muscle 4/ FoxO3a overexpression prevents
skeletal muscle remodeling
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Take home messages

* FoxO3a overexpression prevents both the glycogen overload and the autophagic
flux impairment in skeletal muscle of Pompe disease.

* FoxO3a overexpression prevents the skeletal muscle remodeling occurring in
Pompe disease.

 FoxO3a overexpression could exhibit a therapeutic relevance to efficiently
correct skeletal muscle in Pompe disease, in combination with gene therapy
inducing overexpression of GAA or enzyme replacement therapy (ERT).
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