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	CurrentPageNumber: 
	Double-anonymous peer review submissions: write DAPR and your manuscript number here instead of author names.: Marnie Blewitt
	YYYY-MM-DD: 13/07/2023
	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.: No software was used.
	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.: Bio-Rad CFX Manager version 3.1 was used for qPCR data analysisguppy 3.6.4 was used for base calling and mapping of Nanopore whole genome sequencing data TrimGalore! v0.4.4 was used to trim adapter sequences on all genomic data Cutadapt vl.15 and v2.9 was used as part of the adapter trimming process FastQC v0.11.8 was used to assess quality of genomic data prior to mapping samtools vl. 7 and vl.17 was used as part of most genomic mapping pipelines Seqmonk vl.36.1, vl.38.2, vl.45.1, vl.47.2 and vl.48.1 was used to visualise and perform statistical analysis on most RNA-seq and ChlP-seq, and all RRBS datasets. Bismark v0.19.0 (R package) was used to process RRBS data methylkit vl.10 (R package) was used to analyse RRBS data bowtie2 v2.2.5 and v2.3.4.1 was used to map RNA-seq and ChlP-seq data Hisat2 v2.0.5 was used to map RNA-seq data HiCUP v0.7.2 and v0.8.3 was used to map and deduplicate in situ HiC and Capture-C data TADbit v0.4.39 was used to analyse in situ HiC data diffHiC vl.16.0 was used to analyse in situ HiC data CSAW vl.30.1 (R package) was used to identify differential binding in CTCF data edgeR v3.26.8 and v3.38.4 (R package) was used as part of RNA-seq, ChlP-seq, and in situ HiC analysis CHiCANE v0.1.8 (R package)was used to analyse Capture-C data Juicebox v2.2.6 (web implementation) was used to generate Capture-C heatmaps limma v3.40.6 (R package) was used to analyse some of the RNA-seq dataR v3.6.1 and v4.2.0 was used to run the above listed packages.
	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 genomics data discussed in this publication have been deposited in NCBI's Gene Expression Omnibus and are accessible through GEO SuperSeries accession number GSE174113 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE174113).All other data used to construct figures are provided as Source Data.
	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 majority of experiments were performed on n≥3 biological replicates, to ensure reproducibility while remaining affordable. Some genomic data are provided as n<3 because of the difficulty in collecting somite-matched embryos of the necessary genotypes and cost. All claims pertaining to those datasets reflect the fact that they do not have as many replicates, and have orthogonal confirmation where necessary.
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, 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.": NA
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, 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.": NA
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, 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.": NA
	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.: NA
	Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: NA
	Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: Sex was considered in this study. Most experiments were performed on female cells. Sex of cells and embryos was determined by genotyping as described in Methods. The sex of cells and embryos used is included in the text and/or Methods section where relevant.
	Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: All mice were bred and maintained with standard animal husbandry procedures. At WEHI protocols were approved by the WEHI Animal Ethics Committee under animal ethics numbers AEC 2014.026, 2018.004. Mice at QIMR were kept under the approval of the QIMR ethics committee, including the ENU treatment of mice. The approval numbers for this work were QIMR AEC-P1076 and AEC-P1224. At the animal facility of the Leiden University Medical Center all mouse breeding and experiments were performed according to Dutch law and Leiden University guidelines and were approved by the National and Local Animal Experiments Committees.Xenopus laevis were used according to guidelines approved by the Singapore National Advisory Committee on Laboratory Animal Research.
	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.: In situ HiC, Capture-C and CTCF ChIP-seq data from the Chr6:105Mb-137.5Mb region was excluded from statistical analyses because we found that samples from the Smchd1-GFPMommeD43/MommeD43 colony had a chromosomal rearrangement in that region that skewed HiC analyses.Reads mapping to the sex chromosomes were excluded in the 29-somite FNP RNAseq analysis were excluded prior to DGE analysis because the samples came from a mix of male and female embryos.
	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.: The majority of experiments were replicated in triplicate.  Additionally, multiple techniques were performed to address each question.
	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.: It was not relevant to randomise samples in our study type. We compared the effect of a specific point mutation in Smchd1 on gene expression, epigenetic features and animal phenotypes. The acquisition of data occurred in a different order for each experiment, based on the numbering of samples and timing of availability of samples to assay, but was not formally randomised. 
	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.: DNA FISH co-localizing allele counting and skeletal morphology scoring were performed blinded to the genotypes of the samples. It was not relevant to blind in other data as the scoring of samples was performed identically across samples without any subjectivity as the samples of different genotypes were analysed in parallel.
	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 the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor was applied.: rabbit anti-H3K27me3 Cell Signalling technologies, C36B11, 1:100 dilution for IF, 2 µg per IP for ChIP-seq.in-house rat anti Smchd1 Mab #8 (commercially available through Merck), 1:100 dilution for IF.donkey anti-rabbit-594 Thermofisher Australia Scientific, A-21207, 1:1000 dilution for IF.donkey anti-rat-488 Thermofisher Australia Scientific, A-21208, 1:1000 dilution for IF.ADP2 (Transcreener ADP2 fluorescence polarization assay kit, BellBrook Labs)in-house rat anti-Smchd1 Mab #5, clone 1D6, 1:1000 - 1:2000 for Western blot.mouse anti-Tubulin, SantaCruz Biotechnology, SC-23948, 1:5000 for Western blot.mouse anti-Hsp90, Abcam, ab13492, 1:1000 dilution for LiCor Western blot.goat anti-Rat IgG- 680 Secondary Antibody for LiCor Western blot, LiCor 926-68076, 1:10,000 dilutiondonkey anti-Mouse IgG- 800 Secondary Antibody for LiCor Western blot, LiCor 926-32212, 1:10,000 dilutiongoat anti-mouse IgG HRP-conjugated, Southern Biotech, 1036-05, 1:10,000 dilution for Western blot.goat anti-rat IgG HRP-conjugated, Southern Biotech, 3030-05, 1:10,000 dilution for Western blot.rabbit anti-Smchd1 antibody (HPA039441; Sigma Aldrich, Zwijndrecht, the Netherlands), 1:250 dilution for LiCor Western blot.rabbit anti-Emerin (SC-15378; Santa Cruz Biotechnology; Bio-Connect B.V., Huissen, the Netherlands), 1:200 for LiCor Western blot.goat anti-Rabbit IgG- 800 Secondary Antibody for LiCor Western blot, 926-32211, 1:10,000 dilutionanti-H3K4me2 (39141; Active Motif, Carlsbad, USA), 5µg per IP for ChIP-qPCRanti-H3K9me3 (39161; Active Motif, Carlsbad, USA), 5µg per IP for ChIP-qPCRanti-H3K27me3 (07-449; Merck, Amsterdam, the Netherlands), 5µg per IP for ChIP-qPCRanti-Smchd1 (ab31865; Abcam, Cambridge, United Kingdom), 5µg per IP for ChIP-qPCRmouse IgG (PP64; Merck, Amsterdam, the Netherlands), 5µg per IP for ChIP-qPCRanti-GFP antibody (Invitrogen A11122), 16µg per IP for ChIP-seq.CTCF (Cell Signalling Technologies D31H2), 10µg per IP for ChIP-seq.
	Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, off-target gene editing) were examined.: All commercial antibodies have validation data available from the supplier websites. For in house antibodies we validated their specificity by staining Smchd1 null samples side by side with Smchd1 replete samples.We additionally validated that each commerical and in house antibody behaved as expected in our controls for the experiment, in terms of providing the IF, Western blot or ChIP signal expected.
	State the source of each cell line used and the sex of all primary cell lines and cells derived from human participants or vertebrate models.: NSCs derived from E14.5 embryos from Smchd1MommeD43/+ x Smchd1MommeD43/+ crosses.NSCs derived from E14.5 embryos from Smchd1-GFPMommeD43/+ x Smchd1-GFPMommeD43/+ crosses.NSCs derived from E14.5 embryos from Smchd1MommeD1/+ x Smchd1MommeD1/+ crosses.NSCs derived from Smchd1fl/fl x Smchd1fl/fl crosses.Fibroblasts derived from D4Z4-2.5/Smchd1MD43/+ and D4Z4-2.5/Smchd1MD43/+ miceEDL muscle cells derived from D4Z4-2.5/Smchd1MD43/+ and D4Z4-2.5/Smchd1MD43/+ miceSf21 insect cells, only used for protein expression, purchased from Thermo.293T human cells, only used for virus production, sourced internally at WEHI. 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: These cell lines were authenticated based on morphology and control samples behaving as expected.
	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.: All cell lines were derived fresh for this study (except 293T and Sf21 cells) often multiple times, and therefore were not at risk of mycoplasma. They were therefore not tested for such.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: No commonly misidentified cells were used on this study.
	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). Permits should encompass collection and, where applicable, export.: 
	deposition: 1
	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
	For laboratory animals, report species, strain and age OR state that the study did not involve laboratory animals.: Smchd1 MommeD43/MommeD43 mouse strainSmchd1-GFP MommeD43/MommeD43 mouse strainSmchd1 MommeD1/MommeD1 mouse strainSmchd1 flox/flox mouse strainD4Z4-2.5 mouse strainMice from each strain were used up to 1 year of age for breeding of the colonies and to produce the experimental populations (embryos at 8.5, 10.5 and 14.5, E16.5. Neonates for D4Z4 and 8 week old animals for D4Z4).Xenopus laevis - animals for the experiment were taken at the 8 cell stage and cultured until the 45-46 stage before harvesting. Males and females were used. 
	Provide details on animals observed in or captured in the field; report species 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.: No wild animals were used in this study.
	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.: No field-collected samples were used on this study.
	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: 1
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc= GSE174113https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE174066https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE174067https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE228672
	Provide a list of all files available in the database submission.: GSM5285649  Smchd1-GFP ChIP WT rep1GSM5285650  Smchd1-GFP ChIP WT rep2GSM5285651  Smchd1-GFP ChIP WT rep3GSM5285652  Smchd1-GFP ChIP MommeD43 rep1GSM5285653  Smchd1-GFP ChIP MommeD43 rep2GSM5285654  Smchd1-GFP ChIP MommeD43 rep3GSM5285655  Smchd1-GFP ChIP WCE WT rep1GSM5285656  Smchd1-GFP ChIP WCE MommeD43 rep1GSM5285657  H3K27me3 ChIP WT rep1GSM5285658  H3K27me3 ChIP WT rep2GSM5285659  H3K27me3 ChIP WT rep3GSM5285660  H3K27me3 ChIP MommeD43 rep1GSM5285661  H3K27me3 ChIP MommeD43 rep2GSM5285662  H3K27me3 ChIP MommeD43 rep3GSM7134806  NSC, CTCF, Smchd1-GFP wild-type, rep1GSM7134807  NSC, CTCF, Smchd1-GFP wild-type, rep2GSM7134808  NSC, CTCF, Smchd1GFP wild-type, rep3GSM7134809  NSC, CTCF, Smdhd1MD43-GFP, rep1GSM7134810  NSC, CTCF, Smchd1MD43-GFP, rep2GSM7134811  NSC, CTCF, Smchd1MD43-GFP, rep3GSM7134812  NSC, CTCF, Smchd1 null, rep1GSM7134813  NSC, CTCF, Smchd1 null, rep2GSM7134814  NSC, CTCF, Smchd1-GFP, whole cell extract, input
	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.: No longer applicable.
	Describe the experimental replicates, specifying number, type and replicate agreement.: 3 replicates (independent NSC cell lines derived from individual embryos) of each genotype for each experiment.
	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.: All ChIP-seq samples sequenced are 75 bp single-end.GSM5285657  H3K27me3 ChIP WT rep1 10988560 total mapped reads, 10133052 uniquely mapped readsGSM5285658  H3K27me3 ChIP WT rep2 18945165 total mapped reads, 17828321uniquely mapped readsGSM5285659  H3K27me3 ChIP WT rep3 14376234 total mapped reads, 13361422 uniquely mapped readsGSM5285660  H3K27me3 ChIP MommeD43 rep1 19462539 total mapped reads, 18129063 uniquely mapped readsGSM5285661  H3K27me3 ChIP MommeD43 rep2 15570850 total mapped reads, 14457995 uniquely mapped readsGSM5285662  H3K27me3 ChIP MommeD43 rep3 18374958 total mapped reads, 17213622 uniquely mapped readsGSM5285663  H3K27me3 ChIP WCE WT rep1 34735624 total mapped reads, 32795025uniquely mapped readsGSM5285664  H3K27me3 ChIP WCE MommeD43 rep1 50326077 total mapped reads, 47605285 uniquely mapped reads  GSM5285649  Smchd1-GFP ChIP WT rep1 34062279 total mapped reads, 32230694 uniquely mapped reads GSM5285650  Smchd1-GFP ChIP WT rep2 46002445 total mapped reads, 43714295 uniquely mapped readsGSM5285651  Smchd1-GFP ChIP WT rep3 23865457 total mapped reads, 22661434 uniquely mapped readsGSM5285652  Smchd1-GFP ChIP MommeD43 rep1 25795766 total mapped reads, 24535506 uniquely mapped readsGSM5285653  Smchd1-GFP ChIP MommeD43 rep2 23455709 total mapped reads, 22305555 uniquely mapped readsGSM5285654  Smchd1-GFP ChIP MommeD43  rep3 37923116 total mapped reads, 36161270 uniquely mapped readsGSM5285655  Smchd1-GFP ChIP WCE WT rep1 44061399 total mapped reads, 41678717 uniquely mapped readsGSM5285656  Smchd1-GFP ChIP WCE MommeD43 rep1 41381588 total mapped reads, 38959212 uniquely mapped reads  GSM7134806  NSC, CTCF, Smchd1-GFP wild-type, rep1 55535140 total mapped reads, 53932179 uniquely mapped readsGSM7134807  NSC, CTCF, Smchd1-GFP wild-type, rep2 47225121 total mapped reads, 45904328 uniquely mapped readsGSM7134808  NSC, CTCF, Smchd1GFP wild-type, rep3 66133908 total mapped reads, 64433719 uniquely mapped readsGSM7134809  NSC, CTCF, Smdhd1MD43-GFP, rep1 60317805 total mapped reads, 59212246 uniquely mapped readsGSM7134810  NSC, CTCF, Smchd1MD43-GFP, rep2 65749057 total mapped reads, 64430238 uniquely mapped readsGSM7134811  NSC, CTCF, Smchd1MD43-GFP, rep3 60200690 total mapped reads, 58943547 uniquely mapped readsGSM7134812  NSC, CTCF, Smchd1 null, rep1 67010124 total mapped reads, 65873464 uniquely mapped readsGSM7134813  NSC, CTCF, Smchd1 null, rep2 53784771 total mapped reads, 52696102 uniquely mapped readsGSM7134814  NSC, CTCF, Smchd1-GFP, whole cell extract, input 55920171 total mapped reads, 50312163 uniquely mapped reads
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 2
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: anti-GFP antibody (Invitrogen A11122)anti-H3K27me3 Cell Signalling technologies, C36B11anti-CTCF Cell Signalling Technologies, D31H2
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: No peak calling on GFP ChIP. SeqMonk's MACS-like peak caller with default parameters for H3K27me3 ChIP
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: No general filter based on sequencing quality was applied to any of the datasets. Filtering steps specific to each dataset are described in the methods.
	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.: Seqmonk and R were used for analysis.
	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.: FlowJo 10.7
	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.: For ENU mutagenesis screen, a drop of tail-tip blood from mice was used to assess GFP expression.For data shown in supplementary figure 2c, living MEF were suspended in PBS and GFP fluorescence was measured.
	Identify the instrument used for data collection, specifying make and model number.: Fortessa X20
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