Supplementary Methods

Differentiation of hES cells into NSCs

Neural stem cells (NSCs) were obtained by differentiation of SA01 hES cells as described previously 
 ADDIN EN.CITE 
[59]
. NSCs were grown on poly-ornithine- (Sigma-Aldrich) and laminin- (Life Technologies) coated dishes in NSC medium containing neurobasal, Dulbecco's modified Eagle's medium (DMEM)/F-12 with glutamax, N-2 and B-27, supplemented with 10 ng/mL recombinant human FGF2 (all from Life Technologies), 10 ng/mL EGF and 10 ng/mL BDNF (both from Peprotech). 

Isolation of human adult myoblasts

Muscle sample was obtained after written informed consent from 1 individual undergoing surgery under general anaesthesia. Cell preparation was adapted from a previously used myoblast preparation protocol 
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. Briefly, a muscle fragment was minced and adult muscle progenitor cells were selected by combining in the same step enzymatic extraction and selection by culture condition. Amplification of proliferative muscle progenitor cells (myoblasts) was realized on 0.1% gelatin-coated dishes in a medium composed of DMEM/ F-12 with glutamax (Life Technologies), 10% FBS (Hyclone), 10 ng/mL of FGF2 (Life Technologies) and 50 nM of dexamethasone (Sigma-Aldrich). Adult myoblasts were frozen after 2 weeks of selection and amplification. Quality controls were performed after thawing, including expression of desmin (clone DE-R-11, Novocastra) and myosin heavy chain (clone MF20, DSHB) by immunocytochemistry, and quantitative RT-PCR analysis for expression of Pax 3, Pax 7, Myf5, MyoD, myogenin, NCAM, and dystrophin.

Culture of human adult myoblasts and differentiation into myotubes

Myoblasts were routinely grown on 0.1% gelatin-coated dishes in DMEM/F-12 with glutamax (Life Technologies) supplemented with 20% FBS (Hyclone) and were passaged when reaching 70% confluence. To induce fusion and differentiation into myotubes, myoblasts were seeded in black/clear bottom 384-well plates coated with 0.5% gelatin at a density comprised between 1,500 and 2,400 cells/well in the proliferating culture medium. Twenty-four hours after seeding, one plate was fixed to quantify desmin-positive myoblasts and proliferating medium was replaced by differentiating medium composed of DMEM/F-12 (Life Technologies) supplemented with 2% FBS (Hyclone). Differentiating medium was changed every other day. On day 6, one plate was fixed to quantify nuclei included into myotubes and one plate was used to treat myotubes with statins.

Flow Cytometry analysis of phenotypic markers of hES-derived MPCs

Cells were stained as follows. 5.104 cells were stained in PBS/2% FCS and 2 ng/ml 40,60-diamidino-2-phenylindole (DAPI) (Life Technologies) for 20 min at 4°C in the dark, with one of the following monoclonal antibodies : a mouse anti-human CD29 mAb coupled to AF488 (BioLegend, San Diego, CA, USA), a mouse anti-human CD44 mAb coupled to APC-H7 (BD Biosciences), a mouse anti-human CD73 mAb coupled to PE (BioLegend), a mouse anti-human CD105 mAb coupled to PE-Cy7 (BioLegend), or a mouse anti-human TRA1.81 mAb coupled to PE (BioLegend). Cells were washed two times with PBS/2% FCS; acquisition buffer was PBS/2% FCS. Fluorescent signals were acquired on a FACSVerse flow cytometer (BD Biosciences) with 405, 488 and 640 nm excitation, and data analysis was performed using Flowjo software (Tree Star Inc.). Dead cells were excluded from the analysis. ”Fluorescence minus one” (FMO) controls were used to establish background levels for all channels.
Immunocytochemistry

Cells were fixed with 4% paraformaldehyde in PBS for 20 min at room temperature and washed three times with PBS. Blocking and permeabilization were performed in a PBS solution containing 10% FBS (Hyclone) and 0.2% Triton X-100. Cells were incubated with primary antibodies diluted in a PBS solution containing 2% FBS and 0.2% Triton X-100 at 4°C overnight. Primary antibodies used were mouse monoclonal anti-alpha-Smooth Muscle Actin (1:100; Dako), goat polyclonal anti-Desmin (1:30; Novocastra) and mouse monoclonal anti-Myosin Heavy Chain (1:200; DSHB). Labeling with appropriate Alexa 488– and Alexa 647–labeled secondary antibodies diluted at 1:500 and counterstaining with Hoechst (Sigma-Aldrich) were performed for 1 h at room temperature.

Repeated-dose treatment of NSCs with simvastatin. NSCs were seeded in poly-ornithine- and laminin-coated tissue culture flasks at a low density of 30,000 cells/cm2 in NSC medium without BDNF. NSCs were treated with 0.4 µM, 1 µM or 2.5 µM simvastatin or with DMSO adjusted to a final concentration equivalent to the 1 µM simvastatin dose. Media and treatments were renewed every other day during up to 9 days. NSCs were passaged with 0.05% Trypsin-EDTA (Life Technologies) and counted on an automated cell counter (Countess®, Life Technologies) on day 7 (when they reached 90% confluence). Mortality and proliferation of NSCs were quantified by flow cytometry on cells plated at a density of 50,000 cells/cm2 2 days post-seeding or post-passage, i.e. on day 2 and day 9, as described in the Methods section for MSCs. 
Transfection of siRNA targeting atrogin-1. MPCs and primary myoblasts were seeded in 0.1% gelatin-coated plates at a density of 10,000 cells/cm2. On the next day, cells were transfected with 10 nM of non-targeting siRNA (#SI03650318, Qiagen) or atrogin-1-targeting siRNAs (#SI04317803 and #SI04366166, Qiagen) using Lipofectamine® RNAiMax (Life Technologies). RNA was extracted 48 hours following transfection for assessment of atrogin-1 knock-down by RT-qPCR. Proliferation was quantified 48 hours after transfection by high content imaging using the Arrayscan imager (Cellomics) after Edu incorporation and labeling with the Click-iT® EdU Alexa Fluor® 647 HCS Assay Kit (Life Technologies). Cell counts were assessed 72 hours after transfection by Hoechst labeling and nuclei counting by High content imaging (Arrayscan, Cellomics).
Repeated-dose treatment of MPCs with cerivastatin. MPCs were seeded in 0.1% gelatin-coated tissue culture flasks at a low density of 3,125 cells/cm2 and treated with 16 nM, 55 nM or 180 nM cerivastatin or with DMSO adjusted to a final concentration equivalent to the 55 nM dose. Media and treatments were renewed every other day during 14 days. MPCs were passaged with TrypLE Express™ (Life Technologies) and counted on an automated cell counter (Countess®, Life Technologies) on day 7 and day 14 (when they reached 90% confluence). When passaged, treated MPCs were plated back to 3,125 cells/cm2. The dilution was taken into account for the calculation of cumulated cell number. Only cells treated with the 180 nM dose were not passaged and were counted on day 3 and 7. Mortality and proliferation of MPCs were quantified by high content imaging using the imageXpress Micro XLS reader (Molecular Devices) 2 days post-passage, i.e. at day 2 and day 9. For that purpose, MPCs were plated in 0.1% gelatin-coated 96-well plates at a density of 8,000 cells/cm2. For mortality quantification, MPCs were incubated for 30 min at 37°C with Hoechst and propidium iodide (both from Sigma-Aldrich) directly added to the culture medium at respective final concentrations of 6 µg/ml and 4 µg/ml. Dead cells were quantified as positive for propidium iodide. Proliferation was quantified using the Click-iT® EdU Alexa Fluor® 647 HCS Assay Kit (Life Technologies) according to the manufacturer’s protocol.
