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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

All data and materials are available upon request. The source data underlying Tables 1, 2 and 3, Figs 2, 3, 4c,e-g, 5a–d and 6, and Supplementary Figs S6a-c, S7, S9
and Supplementary Table S1 are provided as a Source Data file. All exact p-values are available in the Source data file.

For Figure 1, Supplementary Figures S1, S2, S3, S4, S5, only illustrative images are presented with no data quantification

CMT1A rat experimental groups were sized according to the literature on this model to allow for statistical analysis: Fledrich, R. et al.
Targeting myelin lipid metabolism as a potential therapeutic strategy in a model of CMT1A neuropathy. Nat Commun 9, 3025 (2018). Hajjar,
H. et al. Label-free non-linear microscopy to measure myelin outcome in a rodent model of Charcot-Marie-Tooth diseases. Journal of
Biophotonics 11, e201800186. (2018).Fledrich, R. et al. Soluble neuregulin-1 modulates disease pathogenesis in rodent models of Charcot-
Marie-Tooth disease 1A. Nature Medicine 20, 1055–1061 (2014).Sereda, M. et al. A transgenic rat model of Charcot-Marie-Tooth disease.
Neuron 16, 1049–1060 (1996). Mouse experimental groups were sized according to publications on the intranerve injection protocol that we
used: Gonzalez, S., Fernando, R. N., Perrin-Tricaud, C. & Tricaud, N. In vivo introduction of transgenes into mouse sciatic nerve cells in situ
using viral vectors. Nature Protocols 9, 1160–1169 (2014).

Animal number was minimized according to ethical guidelines

Behavioral data originating from animals that died or had physical disabilities unrelated to CMT1A disease during the study were not used. No
outliers were excluded from the study.

For in-vivo experiments, the numbers of animals in each cohort represents the replicat

In vitro experiments, such as transfection experiments, were replicated 3 times.

Randomization was applied for in vivo experiments and behavioral tests. Rats were randomly assigned to the different experimental groups
after genotyping. For the gene therapy assay, wild-type littermate (WT) and CMT1A male and female rats were randomly divided into four
groups (WT ctr.sh, CMT1A ctr.sh, CMT1A sh1, CMT1A sh2) of sixteen rats each .Just before the sacrifice and the tissue collection, each rat
received a specific number for all the experiments carried out afterwards. Rat samples from each group were then randomly allocated to each
type of experiments (biochemical or histological).

For the in vivo experiments on mice the distribution was also random.

For the in vitro transfection studies, cells were randomly seeded into 6-well plates and randomly transfected by plasmids.

Scientists who performed the animal experiments and analysis were blinded to the group’s identity. The sacrifice/tissue collection step and
the sample processing step (biochemical and histological studies) were performed by distincts scientists. Thus, the blinding was maintained
until the end of the analysis except for the loading of the samples during Western blots in order to have a relevant disposition, for
experiments in wich only a part of the rats was analysed (AAV neutralizing factor and AAV biodistribution); in these last cases, the allocation of
the group was known to select the correct samples.
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Materials & experimental systems
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Antibodies used for for both immunohistochemistry on frozen sections and on teased fibers:

Mouse anti-Myelin Basic Protein (MBP-SMI-99, Millipore, reference NE1019, 1/1000),

Rat anti-Myelin Basic Protein (BIO-RAD, reference MCA409S, 1/1000)

Rabbit anti- !-Tubulin III (Tuj1, Sigma, reference T2200, 1/1000)

Rabbit anti-PMP22 (Sigma-Aldrich, SAB4502217, 1/500)

Rabbit anti-glial fibrillary acidic protein (GFAP, Dako, reference Z0334, 1/1000)

Rabbit anti-Neurofilament 200 (NF, Sigma, reference N4142, 1/500)

Mouse anti-E-cadherin (E-cad, BD Biosciences, reference 610182, 1/500)

Mouse anti-Sodium Channel (pan-Nav, Sigma, reference S8809, 1/500)

Goat anti-Contactin-1 (CNTN-1, RD System, reference AF904, 1/2000)

Donkey anti-mouse Alexa Fluor 594 (Thermofisher, reference A-21203, 1/1000)

Donkey anti-rabbit Alexa Fluor 594 (Thermofisher, reference A-21207, 1/1000)

Donkey anti-rat Alexa Fluor 594 (Thermofisher, reference A-21209, 1/1000)

Donkey anti-rabbit Alexa Fluor 647 (Thermofisher, reference A-31573, 1/1000)

Donkey anti-goat Alexa Fluor 647 (Thermofisher, reference A-21447, 1/1000)

Antibodies used for Western blot:

Rabbit anti-PMP22 (Sigma-Aldrich, SAB4502217, 1/750)

Mouse anti-!-Actin Clone AC-15 (Sigma-Aldrich, A1978, 1/10 000)

Goat anti MPZ (Thermo Fisher Scientific, PA5-18773, 1/1000)

Rabbit or mouse M2 anti Flag (Sigma-Aldrich, F7425, F1804, 1/1000).

IRDye 800CW donkey anti-rabbit (LI-COR Biosciences, 925-32213, 1/15000)

IRDye 680RD donkey anti-mouse (LI-COR Biosciences, 925-68072, 1/15000)

IRDye 800CW donkey anti-goat (LI-COR Biosciences, 925-32214, 1/15000).

All primary antibodies were commercially available and validated by the manufacturer:

Mouse anti-Myelin Basic Protein (MBP-SMI-99, Millipore, reference NE1019): validation for IHC in Mammals tissue (https://
www.merckmillipore.com/FR/fr/product/Anti-Myelin-Basic-Protein-Mouse-mAb-SMI-99,EMD_BIO-NE1019)

Rat anti-Myelin Basic Protein (BIO-RAD, reference MCA409S): validation for IHC in Mammals tissue (https://www.bio-rad-
antibodies.com/monoclonal/cow-bovine-mbp-antibody-12-mca409.html?f=s%2Fn)

Rabbit anti- !-Tubulin III (Tuj1, Sigma, reference T2200): validation for IHC in mouse and rat tissue (https://www.sigmaaldrich.com/
catalog/product/sigma/t2200?lang=fr&region=FR)

Rabbit anti-PMP22 (Sigma-Aldrich, SAB4502217): validation for Western blot and IHC in mouse, rat and human cells and tissues
(https://www.sigmaaldrich.com/catalog/product/sigma/sab4502217?lang=fr&region=FR)

Rabbit anti-glial fibrillary acidic protein (GFAP, Dako, reference Z0334) validation for IHC (https://www.agilent.com/en/product/
immunohistochemistry/antibodies-controls/primary-antibodies/glial-fibrillary-acidic-protein-(concentrate)-76683#specifications)

Rabbit anti-Neurofilament 200 (NF, Sigma, reference N4142): validation IHC in mouse, rat (https://www.sigmaaldrich.com/catalog/
product/sigma/n4142?lang=fr&region=FR)

Mouse anti-E-cadherin (E-cad, BD Biosciences, reference 610182): validation in IHC in mouse and rat (https://
www.bdbiosciences.com/eu/applications/research/stem-cell-research/cancer-research/human/purified-mouse-anti-e-cadherin-36e-
cadherin/p/610182)

Mouse anti-Sodium Channel (pan-Nav, Sigma, reference S8809): validation for IHC in Mammals (https://www.sigmaaldrich.com/
catalog/product/sigma/s8809?lang=fr&region=FR)

Goat anti-Contactin-1 (CNTN-1, RD System, reference AF904): validation for IHC in mouse and rat (https://www.rndsystems.com/
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Eukaryotic cell lines
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products/human-mouse-rat-contactin-1-antibody_af904)

Mouse anti-!-Actin Clone AC-15 (Sigma-Aldrich, A1978): validation for Western blot in mouse, rat and human cells (https://
www.sigmaaldrich.com/catalog/product/sigma/a1978?lang=fr&region=FR)

Goat anti MPZ (Thermo Fisher Scientific, PA5-18773): validation for Western blot in mouse , rat and human cells and tissues (https://
www.thermofisher.com/antibody/product/MPZ-Antibody-Polyclonal/PA5-18773)

Rabbit or mouse M2 anti Flag (Sigma-Aldrich, F7425, F1804): validation for Western blot in many cell lines after transfection

(https://www.sigmaaldrich.com/catalog/search?term=F7425&interface=All&N=0&mode=match%
20partialmax&lang=fr&region=FR&focus=product; https://www.sigmaaldrich.com/catalog/search?
term=f7425&interface=All&N=0&mode=match%20partialmax&lang=fr&region=FR&focus=papers; https://www.sigmaaldrich.com/
catalog/search?term=F1804&interface=All&N=0&mode=match%20partialmax&lang=fr&region=FR&focus=product)

HEK293 cell line from ATCC

RT4-D6P2T cell line from ATCC

MSC80 from Boutry, J. M. et al. Establishment and characterization of a mouse Schwann cell line which produces myelin in
vivo. J Neurosci Res 32, 15–26 (1992). Provided by Dr A. VanEvercooren.

None of the cell lines was authenticated

All cell lines were tested negative for mycoplasma

Non applicable

C57BL/6 female mice were purchased from Janvier Labs (France). These mice were used to evaluate the transduction pattern of
AAV2/9 and AAV2/rh10 after intra-nerve injection. A cohort of three adult mice (2-3 months old) and three pups (P2-P3) were
injected with each AAV vectors as described in the section “vector delivery”.

A CMT1A rat breeding colony was established from a gift of CMT1A rats from Max Planck Institute of Experimental Medicine,
Goettingen, Germany. Littermates and CMT1A rats, both gender, were identified using PCR on DNA isolated from the tail.

For the transduction pattern, a cohort of three adult rats (both gender, 2-3 months old) and three pups (both gender,P6-P7) were
injected with each AAV vectors as described in the section “vector delivery”.

For the gene therapy assay, wild-type littermate (WT) and CMT1A male and female rats were randomly divided into four groups (WT
ctr.sh, CMT1A ctr.sh, CMT1A sh1, CMT1A sh2) of sixteen rats each. At three months of age half of the rats in each group (eight per
group) were sacrificed for biochemical and biodistribution studies. All the others were kept until twelve months of age to study the
efficiency of the gene therapy on the sensory-motor behavior and NCV at different time points post injection (1, 2, 3, 6, 9 and 12
months). Finally, these animals were sacrificed for histological and biochemical studies.

Rodents were maintained on a 12 h dark, 12 h ligh cycle with an ambient temperature of 21-22 °C and an ambient humidity between
40 and 60 %.

Two juvenile cynomolgus macaques (Macaca fascicularis, two females, 3.7 years old/ 4.3 kg and 2.3 years old/2.9 kg) were included in
the study. Animals were part of the the MIRCen colony (CEA Fontenay-aux-roses, France). Progenitors were imported from a licensed
primate breeding centers on Mauritius and Philippines. The experiments were performed in an authorized user facility (Ministère de
l’Agriculture, number 92–032-02). Non-human primates remained under veterinary care during the full study. Animals were tested




