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Sample sizes were determined based on prior studies using comparable methodologies and mouse models, specifically Pereira J et al., 2020
and Muñoz X et al., 2020. For the in vitro experiments, n=3–22 samples were used. In the 8-week mouse cohort, sample sizes ranged from
n=6–23 for in vivo phenotyping, n=6–17 for functional muscle assessments, n=3–7 for nerve and muscle histology, n=2–4 for electron
microscopy, and n=5–8 for molecular analyses. In the 52-week cohort, we used n=4–18 for in vivo phenotyping, n=3–14 for functional tests,
and n=3–6 for histological analyses. These numbers reflect practical considerations and variability in the specific outcomes measured.
Individual data points are provided in the figures and Supplementary Data.

For GTPase activity assay with recombinant protein, results were confirmed with at least two different batch of protein production. For pull-
downs and liposome-binding assays technical triplicates were performed. The number of independent repetitions was determined from
previous publications with similar methodologies (Narayan, K. & Lemmon, M. A., 2006)(Wang, L., et al., 2010)(Gómez-Oca, R., et al., 2022).

The exact n number of all the experiments was provided in the figure, figure legends and Supplementary Data 1.

Mice were excluded from specific analyses only when data points were suspected to result from technical errors. In such cases, an outlier test
(ROUT, Q=0.1%) was performed in GraphPad Prism. Exclusion occurred only if the data point was identified as an outlier. Relevant tests are
listed in Supplementary Data 1.

For all animal studies, mice used were coming from at least 3 independent litters. Mice with the genotype of interest were analyzed together
with at least one control littermate. Each 'n' in a figure represents a unique individual mouse. For western blots, mouse samples were
randomly distributed, ensuring 2-4 samples per group including controls groups are running in parallel in the same blot. Some western blots
were similarly repeated in a different day and result was replicated. For GTPase activity assay on recombinant proteins, results were
confirmed with at least two different batch of protein production. Technical triplicates were performed for liposomes binding assays and pull-
downs.

Randomization: for all experiments, group allocation was primarily determined by genotype, as predefined by the study design. Although
group assignment was not randomized, within each group, mouse samples were randomly selected for downstream analyses such as RT-
qPCR, Western blotting, and imaging.

Covariates: mice were of the same age. Sex was matched across groups when applicable, and if not, no significant sex-related differences
were observed. Data from some experiments were normalized to body weight. Experimental handling and conditions were standardized to
minimize other potential sources of bias.

For in vitro experiments, randomization was not applied, as protein samples from each production batch were systematically allocated to
multiple assays conducted in parallel. Experimental procedures were performed under consistent conditions to ensure comparability across
assays.

Experimenters were blinded regarding mice genotypes during data collection.

For data analyses, such as histopathological assessments, blinding was ensured using the mouse ID number.
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Commercial antibodies used:

- Integrin 1 (1:250, Sigma-Aldrich MAB1997, lot #3956934)

- GARat Alexa 488 (goat polyclonal, 1:250, Thermo Scientific A-11006, lot #2480078)

- Desmin (rabbit polyclonal, 1:250, Abcam AB15200, lot #1077918-1)

- GAR Alexa 555 (goat polyclonal, 1:250, Invitrogen A32732, lot #WL332194)

- Collagen VI (rabbit polyclonal, 1:250, Novus Biologicals NB120-6588)

- GAR Alexa 488 (goat polyclonal, 1:250, Thermo Scientific A-11008, lot #2018309)

- DAPI (1:1000)

- His (mouse monoclonal, 1:1000, Thermo Scientific MA1-21315-HRP, lot #YK382778)

- Flag (mouse monoclonal, 1:1000, Thermo Scientific MA1-91878-HRP, lot #YG377536)

- GAR perox (goat polyclonal, 1:10000, Jackson Immunoresearch 111-036-045, lot #111806)

- S6RP (rabbit monoclonal, 1:1000, Cell Signaling #2217, lot #10)

- p-S6RP (rabbit polyclonal, 1:1000, Cell Signaling #2211, lot #25)

- Cullin3 (rabbit polyclonal, 1:500, Thermo Scientific PA5-17397, lot #WG3333458)

- SQSTM1/P62 (mouse monoclonal, 1:1000, Thermo Scientific H00008878-M01, lot #l9131-2c11)

- LC3B (rabbit polyclonal, 1:1000, Cell Signaling CS2775, lot #14)

- Cytochrome C (rabbit polyclonal, 1:1000, Cell Signaling #4272)

- GAPDH (mouse monoclonal, 1:1000, Sigma-Aldrich MAB374, lot #4134614)

- GAM perox (goat polyclonal, 1:10000, Jackson Immunoresearch 115-036-068, lot #172700)

- GAR perox (goat polyclonal, 1:10000, Jackson Immunoresearch 111-036-045, lot #111806)

Homemade antibodies used (produced at IGBMC, Illkirch, France):

- DNM2 (rabbit polyclonal, 1:1000, Homemade #2865)

Primary antibodies were used as recommended by the manufacturers. For immunofluorescence (IF), negative controls (no primary
antibody) were included to ensure specificity. All antibodies were further validated in control (wild-type) mouse tissues for IF and
Western blot, as well as by previous publications. The validation of commercial antibodies is available on the manufacturer's websites
and in relevant publications:

Immunofluorescence=

- Integrin 1 (Sigma-Aldrich MAB1997, manufacturer website:"immunohistochemistry: suitable", used in mouse muscles in Lionello V
et al., 2019 and Goret et al., 2025).

- Desmin (Abcam AB15200, manufacturer website:"Used in Desmin IHC, ICC/IF", used in mouse muscles in Gineste et al., 2023 and
Goret et al., 2025).

- Collagen VI (Novus Biologicals NB120-6588, manufacturer webste:" Applications/dilutions: Immunocytochemistry/
Immunofluorescence 1:10-1:500").

Western blot=

- His (Thermo Scientific MA1-21315-HRP, manufacturer website : "Applications : Western Blot (WB) 1:500").

- Flag (Thermo Scientific MA1-91878-HRP, manufacturer website : "Applications : Western Blot (WB) 1:1000").

- S6RP (Cell Signaling #2217, manufacturer website : "Application : Western Blotting 1:1000", used in mouse tissues in Giraud et al.,
2023).

- p-S6RP (Cell Signaling #2211, manufacturer website : "Application : Western Blotting 1:1000", used in mouse tissues in Giraud et al.,
2023).

- Cullin3 (Thermo Scientific PA5-17397, manufacturer website : "Applications : Western Blot (WB) 1:1000", used in mouse tissues in
Gineste et al., 2023).

- SQSTM1/P62 (Thermo Scientific H00008878-M01, manufacturer website : "Applications : Western Blot (WB) 1-5µg/mL", used in
mouse tissues in Gineste et al., 2023).

- LC3B (Cell Signaling CS2775, manufacturer website : "Application : Western Blotting 1:1000").

- Cytochrome C (Cell Signaling #4272, manufacturer website : "Application : Western Blotting 1:1000").

- GAPDH (Sigma-Aldrich MAB374, manufacturer website : "western blot: suitable").

The homemade DNM2 antibody was produced on site at IGBMC and was validated in several publications (e.g. Cowling B et al., 2011,
Gomez-Oca R et al., 2019, Goret M et al., 2025).

- Sf21 cells were originally obtained from the laboratory of Imre Berger at EMBL Grenoble in 2010. These cells were initially
sourced from Invitrogen™ (catalog number B82101).

The cells were maintained in-house. They were dentified and verified by their characteristic morphology and ability to grow
in suspension in serum-free medium.

Mycoplasma testing at EMBL confirmed the cells were contamination-free.




