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Antibodies
Antibodies used

The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier
PXD015251 [https://www.ebi.ac.uk/pride/archive/projects/PXD015251]. Hi-C data are available from GEO with accession number GSE136681 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE136681]. ATAC-seq data are available from GEO with accession number GSE147552 [https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE147552]. Previously published Hi-C data were downloaded from GSE82144 [https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE82144], biotin-tagged Mecp2 ChIP-seq data were downloaded from GSE39610 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE39610], and genome-wide DNA methylation data were downloaded from GSE30202 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE30202].
The source data underlying Figures 2b-e, 3c-d, 4e-g and 5c-e and Supplementary Figures 1g, 3c, 4b-c and 5e are provided as a Source Data file.

We used n=3 for the FACS and proteomics analysis. Analysis and visualization of the proteomics data with the aid of either volcano plots or a
heatmap and hierarchical clustering requires a minimum of three biological replicates for the t-test. The data were highly consistent between
replicates such that n=3 was sufficient to define a large number of significant differences. We limited this study to n=3 due to the technical
challenges of the experiment (flow sorting of 10 million chromosomes per replicate).

There was no exclusion/inclusion of samples in the analysis. All replicate attempts were successful.

All FACS analysis and chromosomes imaging were performed in a minimum of 3 biological replicates for each cell line. Proteomics analysis was
performed in 3 biological replicates. Each of them analyzed in technical duplicates. All replicate attempts were successful.

Randomization was not relevant to this study as there was no assignment of samples to different treatment groups.

Investigators were not blinded in the study since data were collected and/or analyzed with pre-defined quantitative computational methods.

Primary antibodies: Cenpa (2048S, Cell Signaling, clone C51A7, lot:4). Rad21 (Ab154769, Abcam, lot: GR3224138-10). Myc (SC40,
Santa Cruz). Sox2 (Ab97959, Abcam). Nanog (REC-RCAB0002P-F, 2bScientific). Oct4 (sc-5279, Santa Cruz). 5mC (MABE146, Millipore).
H3K9me3 (07-523, Millipore, lot:2793831). H3K27me3 (Ab6002, Abcam, lot: 3018864). Histone H3 (Active Motif 61476).

Secondary antibodies: Anti-mouse-Alexa488 (A11001, Invitrogen). Anti-rabbit-Alexa488 (A11008, Invitrogen). Anti-mouse-Alexa566
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)
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Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.
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(A11031, Invitrogen).

CENP-A Ab detects endogenous levels of total mouse CENP-A protein. This antibody does not cross-react with other histone proteins,
including Histone H3 (www.cellsignal.com). Validated for IF (Smoak et al, Current Biology, 2016).

Rad21 Ab was validated for IF application in (Lavagnolli et al, Genes Dev, 2015) as well as in this study using Rad21-TEV cleavable pre-
B cells.

Myc Ab was validated for western blot ( Cuartero et al, 2018).

Nanog and Sox2 antibodies were validated for IF application (Gingold et al, Molecular Cell, 2014 and Percharde et al, Genes Dev,
2012 respectively).

Oct4 Ab was used in IF knockout validation on mouse samples (Santa Cruz technology) (Boo et al, 2015).

5mC Ab was validated in this study using Dnmt1,3a,3b triple knockout ESCs (Supplementary Figure 2c).

H3K9me3 Ab was validated for IF using Suv39h1/2 double knockout cells (Djeghloul et al, Stem Cell Reports, 2016).

H3K27me3 Ab was validated for IF using EED Knockout ESCs.

ESCs E14Tg2a (gift from Niall Dillon) (Pereira et al, Plos Genet, 2008)

Sox2-deficient (clone 2O5) (Pereira et al, Plos Genet, 2008)

Dnmt1,3a,3b -/- (Tsumura et al, Genes Cells, 2006)

Eed-/- (clone B1.3) and EedB1.3BAC (Pereira et al, Cell Stem Cell, 2010)

Floxed Mecp2 ESC clones and Mecp2-eGFP ESCs (Guy et al, Nat Genet, 2001)

Rad21Tev/Tev pre-B cells were previously derived in our lab from transgenic Rad21-Tev-Myc mice (Tachibana-Konwalski,
Genes Dev, 2010. Lavagnolli et al, Genes Dev, 2015)

Esrrb-tdTomato ESCs (gift from Nicola Festuccia)

PCL2-halo and Suz12-halo tagged ESCs (gift from Robert J Klose)

HL-1 cardiomyocyte cell line (gift from Stuart Cook)

All cell lines were tested for Karyotype, genotype using appropriate primers, and validated by WB and immunofluorescence.

All cell lines were tested negative for mycoplasma contamination.

No commonly misidentified cell lines were used in this study.

Chromosomes were extracted from the different cell lines and stained with Hoechst 33258 and Chromomycin A3.
Chromosomes were examined by flow cytometry using a Becton Dickinson Influx equipped with spatially separated air cooled
lasers. Hoechst 33258 was excited using a (Spectra Physics Vanguard) 355nm laser with a power output of 350 mW. Hoechst
33258 fluorescence was collected using a 400nm long pass filter in combination with a 500nm short pass filter. Chromomycin
A3 was excited using a (Melles Griot) 457nm laser with a power output of 300 mW. Chromomycin A3 fluorescence was
collected using a 500nm long pass filter in combination with a 600nm short pass filter. Forward scatter was measured using a
(Coherent Sapphire) 488nm laser with a power output of 200mW and this was used as the trigger signal for data collection.
Chromosomes were sorted at an event rate of 15000 per second. A 70 micron nozzle tip was used along with a drop drive
frequency set to ~96KHz.

Becton Dickinson Influx equipped with spatially separated air cooled lasers.

BD FACS software (v1.2.0.142)

Gating strategy with numerical value of percentage of chromosome 19 and X is provided.

Purity of individual chromosome sort was assessed by DNA FISH with mouse chromosome 19- or X-specific paints. 99-100%
sample purity was achieved.




