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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Altuna Akalin and Carmen Birchmeier
	YYYY-MM-DD: 2020-10-06
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: Zeiss Zen 2009 software: for obtaining confocal imagesIllumina HiSeq2500 and NextSeq500 High Output: for next-generation sequencingBD FACSDiva software 8.0.1: for flow cytometryChemi-Capt 5000: for obtaining Western blot imagesBio-rad CFX manager 3.1: for obtaining RT-qPCR data
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: ImageJ 1.53a: for analysis of confocal imagesAdobe Photoshop 2020: for processing of image dataMicrosoft Excel 365: for calculation of RT-qPCR dataGraphPad Prism 5: for generation of graph imagesFlowJo v10: for generation of contour plots of flow cytometryAdobe Illustrator 2020: for assembly of figure panelsPiGx scRNAseq Pipeline Ver1.1.6, Seurat Ver3.1 and STAR: for analysis of snRNA-Seq datasetEnrichr: for GO term analysisiSEE: for setting up our dataset exploration websiteThe codes used in this study are accessible in github server (https://github.com/BIMSBbioinfo/MyoExplorer).
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: The next-generation sequencing datasets generated in this study are available in the ArrayExpress under accession numbers E-MTAB-8623. The raw DGE count matrix in loom format is available in "http://bimsbstatic.mdc-berlin.de/akalin/MyoExplorer/mm10_UMI.loom". Preliminary DGE matrix as a Seurat object is available in "http://bimsbstatic.mdc-berlin.de/akalin/MyoExplorer/mm10.Seurat.RDS". Also, we provide an interactive webpage where the users can explore their gene of interest (https://shiny.mdc-berlin.de/MyoExplorer/). Data for Figure 6d, Supplementary Figure 2 and Supplementary Figure 4b are available in the source file.  Uncropped Western blot images for Figure 6c are provided in Supplementary Figure 14. The ENCODE project dataset used for Figure 6b is available under the accession code ENCSR000DZQ (https://www.encodeproject.org/experiments/ENCSR000DZQ/). The database for repeat elements in Supplementary Figure S7 was downloaded from UCSC Browser (https://doi.org/10.1093/nar/gky1095). Transcription factor compendium for Figure 6a was downloaded from Animal TFDB (https://doi.org/10.1093/nar/gky822). Other data that support the findings of this study are available from the corresponding authors upon reasonable requests. 
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: No study size calculation was performed. Sample size for RT-qPCR experiments were based on our prior studies using similar type of assays (e.g. http://www.genesdev.org/cgi/doi/10.1101/gad.310490.117) and other published literatures (e.g. https://doi.org/10.1038/s41467-018-03224-w) to obtain statistically significant results. For snRNA-Seq of TA muscles, we pooled two mice in order to control potential mouse to mouse variation. For snRNA-Seq of muscle spindle fibers, we pooled 6-8 mice in order to obtain sufficient number of nuclei because muscle spindle fibers are very rare. The number of sequenced nuclei were determined to cover 10 or more myofibers - we estimate that one myofiber contains roughly 200 nuclei. For tissue staining experiments (immunostaining, FISH and single-molecule FISH), we confirmed the results of all antibodies or probes at least in 2 or more independent animals. The number of sample size for these validations were decided by their importance in the context of the study or by the availability of the samples.  
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: No data were excluded in this study. 
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: For snRNA-Seq study, each dataset had at least two biological replicates, which yielded similar results. For RT-qPCR analysis, 3 independent animals (Supplementary Fig. 4b) or treatments (Figure 6d) were analyzed. All attempts showed similar results, which were statistically significant as presented in the figures and associated legends.  Wester blot (Figure 6c) was performed twice prepared independently, which showed the same results. For immunostaining, FISH and single-molecule FISH experiments, the number of replication is different for each antibody or probe. Nevertheless, all the antibodies or probes were verified at least in 2 independent animals up to more than 5 individuals for probes that were repeatedly used throughout this study (e.g. Ufsp1 or Tigd4). We indicated the minimum number of replications for these experiments in each figure legend. All expression patterns were robustly replicated. 
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: Animals were randomly divided into three experimental groups (uninjured, 7 days after injury and 14 days after injury). Other experiments in this study are not relevant to randomization; human samples are classified to either healthy donors or patients with clinically confirmed dystrophy. In vitro cell culture and gene expression analysis in tissue sections (immunostaining, FISH and single-molecule FISH) do not involve randomization by the nature of these assays. 
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: Data collection and analysis were not blinded. Our experiments did not involve quantifications from tissue samples, but aimed at observingco-localization of marker genes. Therefore, blinding was not necessary for our experiments.
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: For immunostaining:Chicken anti-GFP: Aves lab / Catalog: GFP-1020 / Lot: GFP3717982Goat anti-ColIV: EMD Millipore / Catalog: AB769 / Lot: 3167000Rabbit anti-Laminin: Sigma / Catalog: L9393 / Lot: N/AMouse anti-CD31 PE-conjugated: BioLegend / Catalog: 102507 / Clone: MEC13.3Rabbit anti-F4/80: Abcam / Catalog: ab6640 / Clone: CI:A3-1Mouse anti-ColIII: Novus / Catalog: NBP1-05119 / Clone: 1E7-D7Sheep anti-DIG: Roche / Catalog: 11207733910 / Lot: 43500600Sheep anti-FITC: Roche / Catalog: 11426346910 / Lot: 12861121Guinea pig anti-Pax7, rat anti-Ebf1 and Guinea pig anti-Egr2: home-madeFor Western blotting:Rabbit anti-beta-actin: Cell Signaling / Catalog: 4870S / Clone: 13E5Rabbit anti-ColVI: Abcam / Catalog: ab6588 / Lot: GR3239062-5Secondary antibodies:HRP-conjugated goat Anti-Rabbit IgG: Cell Signaling / Catalog: 7074 / Lot: 28HRP-conjugated goat Anti-Rat IgG: Cell Signaling / Catalog: 7077 / Lot: 14Cy2-conjugated donkey anti-chicken IgY (H+L): Jackson Immunoresearch / Catalog: 703-225-155 / Lot: 140640Cy3-conjugated donkey anti-rat IgG (H+L): Jackson Immunoresearch / Catalog: 712-165-153 / Lot: 145787Cy3-conjugated donkey anti-rabbit IgG (H+L): Jackson Immunoresearch / Catalog: 711-165-152 / Lot: 147259Cy3-conjugated donkey anti-guinea pig IgG (H+L): Jackson Immunoresearch / Catalg: 706-165-148 / Lot: 126437Cy5-conjugated donkey anti-mouse IgG (H+L): Jackson Immunoresearch / Catalog: 715-175-151 / Lot: 128457Cy5-conjugated donkey anti-goat IgG (H+L): Jackson Immunoresearch / Catalog: 705-175-147 / Lot: 148548Cy5-conjugated donkey anti-guinea pig IgG (H+L): Jackson Immunoresearch / Catalog: 706-605-148 / Lot: 129003DyLight 649-conjugated streptavidin: Jackson Immunoresearch / Catalog: 016-490-084 / Lot: 92148
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: GFP: References are available in CiteAb (https://www.citeab.com/antibodies/575208-gfp-1020-green-fluorescent-protein-4-0-mg?des=13b8b2a8bed2d790). This antibody is further validated in this study by immunostaining in H2B-GFP negative animals, which showed no signals (Supplementary Figure 1a).ColIV: References are available in CiteAb (https://www.citeab.com/antibodies/224103-ab769-anti-collagen-type-iv-antibody?des=be2ceb89e3bd3258).Laminin: References are available in CiteAb (https://www.citeab.com/antibodies/1510786-l9393-anti-laminin).CD31-PE: References are available in CiteAb (https://www.citeab.com/antibodies/517775-102502-purified-anti-mouse-cd31-antibody?des=b216613fa86dbffc). The company website also provides FACS plot comparing to IgG isotype control (https://www.biolegend.com/en-us/products/purified-anti-mouse-cd31-antibody-380).F4/80: References are available in CiteAb (https://www.citeab.com/antibodies/2273237-ab6640-anti-f4-80-antibody-ci-a3-1?des=796e114f3105d294). The company website also provides customer reviews along with their data using this antibody (https://www.abcam.com/f480-antibody-cia3-1-macrophage-marker-ab6640.html?productWallTab=Abreviews).DIG: References are available in CiteAb (https://www.citeab.com/antibodies/7464980-11214667001-anti-digoxigenin-fab-fragments?des=9e69f5b5f52cb247). The company website states that the antibody is specific to DIG and does not cross-react to other steroids (https://www.sigmaaldrich.com/catalog/product/roche/11207733910 lang=de&region=DE&gclid=CjwKCAjwzvX7BRAeEiwAsXExo4pQFMSPwRkSTZX2tPVGdZmnIwQ3fVS3ZDSIOMA-NO5TXqPgEnbRcBoCOdMQAvD_BwE). We also previously verified that this antibody does not give signal if FISH probe is not synthesized with DIG.FITC: References are available in Labome (https://www.labome.com/product/MilliporeSigma/11426346910.html). The company website states that the antibody is specific to free and bound-FITC antigens (https://www.sigmaaldrich.com/catalog/product/roche/11426346910?lang=de&region=DE). We also verified that this antibody does not give signal if FISH probe is not synthesized with FITC. ColIII: References are available in CiteAb (https://www.citeab.com/antibodies/724112-ab23445-anti-collagen-iii-antibody-1e7-d7-col3?des=35c93d1ffa881a3e). beta-actin: References are available in CiteAb (https://www.citeab.com/antibodies/124956-4970-actin-13e5-rabbit-mab?des=9a965bb25a66d26e).ColVI: References are available in CiteAb (https://www.citeab.com/antibodies/search?q=ab6588). The company website also provides customer reviews along with their data using this antibody (https://www.abcam.com/collagen-vi-antibody-ab6588.html).Pax7: Described in "https://doi.org/10.1016/S0896-6273(02)00689-X".Ebf1: Described in "DOI: 10.1128/MCB.01192-06".Egr2: Described in "doi: 10.1101/gad.310490.117".
	State the source of each cell line used.: C2C12 (ATCC CRL-1772) and 293T (ATCC CRL-3216)
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: Authentication was carried out by ATCC using morphology, karyotyping, and PCR based approaches to confirm the identity of human cell lines and to rule out both intra- and interspecies contamination. These include an assay to detect species specific variants of the cytochrome C oxidase I gene (COI analysis) to rule out inter-species contamination and short tandem repeat (STR) profiling to distinguish between individual human cell lines and rule out intra-species contamination. 
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: Both cell lines were tested for myoplasma and were diagnosed as negative at the time of experiments.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: None
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information).: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	Identify the organization(s) that approved the study protocol.: All experiments were conducted according to regulations established by the Max Delbrück Centre for Molecular Medicine andLAGeSo (Landesamt für Gesundheit und Soziales), Berlin.
	Identify the organization(s) that approved the study protocol.: Research use of the human material was approved by the ethical committee (EA1/203/08, EA2/051/10, EA2/175/17) at the Charité, Universitätsmedizin Berlin, Germany (https://ethikkommission.charite.de/).
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: This study uses Mus Musculus. C57/BL6 background and 2.5 months old mice were mainly used throughout study. All the mice were males except the second batch of 14 dpi sequencing samples (female). All of these information are also available in Supplementary Table 5. Mice were housed in constant ambient temperature (23°C), humidity (56%), and light-night cycles (light on 6:00am and light off 6:00pm). These conditions are also described in the method part. The following strains were used in this study -HSA-Cre: Jackson laboratory 006149Calb1-IRES-Cre: Jackson laboratory 028532Mdx: Jackson laboratory 001801Rosa26-LSL-H2B-GFP: Described in "doi:10.1073/pnas.1306912110"Ebf1 mutant: Described in "doi:10.1038/376263a0"Dysferlin mutant: Described in "doi:10.1016/j.omtn.2018.08.013"
	Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: This study did not involve wild animals.
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: This study did not involve field-collected samples.
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": All the participants were adult males. Patients had a molecularly confirmed diagnosis of muscular dystrophy. As indicated in the Figure legends, the mutations were either in DYS leading to Dystrophinopathy or in DYSF causing LGMD2B. Below are the ages of the participants at the time of biopsy. Healthy donors: 35-55 DYS mutant patients: 45-55DYSF mutant patients: 25-35 
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: Muscle biopsy specimens were obtained for diagnostic purposes. Informed consent was obtained to use muscle sections forresearch purposes. There were no bias in this process. We selected the patients according to their genetically confirmed diagnosis (wheelchair-bound patients with DYSTROPHIN or DYSF mutations and severe dystrophic myopathological alterations defined by histology of biopsies), informed consent, and availability of suitable material.
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 2
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: BD FACSDiva sortware 8.0.1 and FlowJo v10
	axislabels: 1
	axisscales: 1
	plots: 1
	numberpercentage: 1
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: Described in the Method section
	Identify the instrument used for data collection, specifying make and model number.: BD FACSAria III
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: This study uses FACS sorting only to isolate H2B-GFP positive myonuclei in the muscle. We provide the exemplary gating procedure in Supplementary Figure 1d and provide the percentage at each step.The purity is confirmed by our single nucleus RNA-Sequencing result, which shows that all sorted myonuclei expressed high level of Ttn (a pan-muscle marker).
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: This study uses FACS sorting only to isolate H2B-GFP positive myonuclei in the muscle. We provide the exemplary gating procedure in Supplementary Figure 1d, provide the percentage at each step, and describe the procedure in the figure legend. 
	gatingcheck: 1
	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: 
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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