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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data
Policy information about availability of data

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 description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

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.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

TrimGalore (v0.6.0)

The custom analysis pipelines for all genomic analyses are available upon request with no restrictions.

All NGS data generated in this study have been uploaded to the Gene Expression Omnibus (GEO), under GSE184776 (https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE184776).

Accession number and hyperlinks for previously published and publicly available sequencing data that were reanalyzed in this study are listed below:

E-MTAB-8161 (https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-8161/)

GSE97077 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE97077)

GSE109395 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE109395)

Not relevant for this study. No human or animal subjects necessitating sample size calculations were used in this study

No data were excluded from analysis or reporting.

The number of biological replicates of RNA-, ChIP- and ATAC- seq experiments were noted in Supplementary information. At least 2 biological
replicates of sequencing experiments were conducted for all seq experiments except for H3K27me3 ChIP-seq in MEFs. At least 3 biological
replicates of FACS experiments were conducted. No replicates were excluded from analyses presented, and all attempts at replication were
successful. The number of cells and biological replicates for immuno-FISH experiments were noted in related Figures and Methods section.

No such relevant experiments.

No requirement for the blinding test.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

FACS antibodies:

BV421-conjugated Streptavidin BD 563259

FITC-conjugated anti-Ly6A/E (Sca1) BD 557405

PE-conjugated anti-CD117 (c-Kit) BD 553355

APC/Cy7-conjugated anti-CD48 Biolegend 103432

PE/Cy7-conjugated anti-CD150 Biolegend 115914

PE/Cy7-conjugated anti-CD16/32 (Fc#RIII/II) BD 560829

PE/Cy7-conjugated anti-CD127 (IL7R") BD 560733

PerCP-conjugated Streptavidin BD 554064

AlexaFluor647-conjugated anti-CD34 BD 560230 Clone: RAM34

AlexaFluor647-conjugated anti-Ki67 Biolegend 652408 Clone: 16A8

AlexaFluor674-conjugated anti-IgG2 antibody BioLegend 400526 Clone: RTK2758

Biotin-conjugated anti-CD11b (MacI) BD 553309

Biotin-conjugated anti-CD3$ BD 553060

Biotin-conjugated anti-CD4 BD 553728

Biotin-conjugated anti-CD45R (B220) BD 553086

Biotin-conjugated anti-CD8" BD 553029

Biotin-conjugated anti-Ly6G (Gr-1) BD 553125

Biotin-conjugated anti-Ter119 BD 553672

FISH and IF antibodies:

AlexaFluor647-conjugated Streptavidin Invitrogen S21374

anti-H3K27me2/me3 Active Motif 39535 Clone: 7B11

anti-H3K27me3 Cell Signaling 9733 Clone: C36B11

anti-H3Ser10P Millipore 05-806 Clone: 3H10

AlexaFluor488-conjugated goat anti-rabbit IgG (H&L) ThermoFisher A-11008

AlexaFluor555-conjugated goat anti-mouse IgG (H&L) ThermoFisher A-21422

AlexaFluor555-conjugated goat anti-rabbit IgG antibody (H&L) Invitrogen A32732

ChIP antibodies:

anti-H3K27me3 Abcam ab6002 Clone: mAbcam6002

anti-H3K27ac antibody Abcam ab4729

anti-H3K4me3 Abcam ab8580

anti-YY1 Cell Signaling 46395

All FACS antibodies listed above were validated by flow cytometry using mouse bone marrow cells. All ChIP antibodies were
validated by western blotting using MEF cells. Notably, all antibodies used for FACS, ChIP or IF experiments are well established
clones and every lot is quality tested by the supplier using immunofluorescence staining or using specific techniques including ChIP or
IF. Each antibody was titrated by us for optimal performance and optimal concentrations are indicated under Methods. Citations
including the validation of antibodies are visible on the manufacturer websites. See Methods section and above for details on the
manufacturer name and catalog number for each antibody.

WT and XaWT Xi!Xist fibroblast lines (Zhang et al., 2007 Cell).

HEK293T cells were obtained from the American Tissue Collection Center (ATCC, Manassas, VA, USA) through the Duke
University Cancer Center Facilities.

Fibroblast lines were genotyped by PCR (Zhang et al., 2007 Cell). HEK293T cells were authenticated by the Duke University
DNA Analysis Facility. The Facility uses the GenePrint 10 kit (Promega). Using this kit, polymorphic short tandem repeat (STR)
markers were analyzed.

All cell lines used in the study tested negative for mycoplasma.

No commonly misidentified lines were used.

Xist2lox/2lox mice (129Sv4/Jae strain) and B6.Cg-Commd10Tg (Vav1-cre) A2Kio/J (Vav-iCre, Jax 008610) mice were obtained from the
Mutant Mouse Resource and Research Center (MMRRC) at the University of North Carolina (UNC) and The Jackson Laboratory,
respectively. X chromosome inactivation only occurs in the female organism. In this study, we investigated the role of Xist RNA in
hematopoiesis and utilized only WT and Xist!/! female mice throughout the study. Age of mice ranged from 3 to 5 months old.
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Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Number of mice utilized are indicated in related figures and/or under the Methods section. Mouse husbandry and experiments were
all carried out as stipulated by the Duke University Institutional Animal Care and Use Committee (IACUC). Mouse housing conditions
were in a 12h light-dark cycle at room temperature (20–23°C) with 40–70% humidity with ad libitum access to food and filtered
water. Environmental enrichment, such as mouse houses or and nesting material were provided to all animals.

No wild animals were used in the study.

No field-collected samples were used in the study.

Mouse husbandry and experiments were carried out as stipulated by the Duke University Institutional Animal Care and Use
Committee (IACUC).

Raw and processed sequencing data have been deposited in the Gene Expression Omnibus (GEO) under accession number
GSE184776 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE184776).

ChIP-seq raw data files:

6793-L5_S4_L002_R1_001.fastq.gz

6793-L5_S4_L002_R2_001.fastq.gz

6793-L7_S6_L002_R1_001.fastq.gz

6793-L7_S6_L002_R2_001.fastq.gz

6867-L1_S26_L002_R1_001.fastq.gz

6867-L1_S26_L002_R2_001.fastq.gz

6867-L3_S28_L002_R1_001.fastq.gz

6867-L3_S28_L002_R2_001.fastq.gz

EY-S53_S8_L003_R1_001.fastq.gz

EY-S54_S9_L003_R1_001.fastq.gz

EY-S56_S11_L004_R1_001.fastq.gz

EY-S57_S12_L004_R1_001.fastq.gz

EY-S59_S14_L005_R1_001.fastq.gz

EY-S60_S15_L005_R1_001.fastq.gz

EY-S62_S17_L006_R1_001.fastq.gz

EY-S63_S18_L006_R1_001.fastq.gz

S03_L1_CAGTGCTT_V300044250_L1_R1.fq.gz

S03_L1_CAGTGCTT_V300044250_L1_R2.fq.gz

S03_L2_CAGTGCTT_V300044250_L2_R1.fq.gz

S03_L2_CAGTGCTT_V300044250_L2_R2.fq.gz

S04_L1_TCCATTGC_V300044250_L1_R1.fq.gz

S04_L1_TCCATTGC_V300044250_L1_R2.fq.gz

S04_L2_TCCATTGC_V300044250_L2_R1.fq.gz

S04_L2_TCCATTGC_V300044250_L2_R2.fq.gz

6793-L1_S1_L002_R1_001.fastq.gz

6793-L1_S1_L002_R2_001.fastq.gz

6793-L2_S1_L002_R1_001.fastq.gz

6793-L2_S1_L002_R2_001.fastq.gz

6793-L3_S2_L002_R1_001.fastq.gz

6793-L3_S2_L002_R2_001.fastq.gz

L1_CKDL220003402-1a_HGFJKDSX3_L1_1.fq.gz

L1_CKDL220003402-1a_HGFJKDSX3_L1_2.fq.gz

L2_CKDL220003403-1a_HGFJKDSX3_L1_1.fq.gz

L2_CKDL220003403-1a_HGFJKDSX3_L1_2.fq.gz

L3_CKDL220003404-1a_HGFJKDSX3_L1_1.fq.gz

L3_CKDL220003404-1a_HGFJKDSX3_L1_2.fq.gz

L4_CKDL220003405-1a_HGFJKDSX3_L1_1.fq.gz

L4_CKDL220003405-1a_HGFJKDSX3_L1_2.fq.gz

L5_CKDL220003406-1a_HGFJKDSX3_L1_1.fq.gz

L5_CKDL220003406-1a_HGFJKDSX3_L1_2.fq.gz

L6_CKDL220003407-1a_HGFJKDSX3_L1_1.fq.gz

L6_CKDL220003407-1a_HGFJKDSX3_L1_2.fq.gz

L7_CKDL220003408-1a_HGFJKDSX3_L1_1.fq.gz

L7_CKDL220003408-1a_HGFJKDSX3_L1_2.fq.gz
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Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

L8_CKDL220003409-1a_HGFJKDSX3_L1_1.fq.gz

L8_CKDL220003409-1a_HGFJKDSX3_L1_2.fq.gz

ChIP-seq processed data files:

Mouse_Lin_F_WT_H3K27me3_ChIPseq_SE_4601_rep1.CPM.bigwig

Mouse_Lin_F_WT_H3K27me3_ChIPseq_SE_4601_rep2.CPM.bigwig

Mouse_Lin_F_Xist.dKO_H3K27me3_ChIPseq_SE_4601_rep1.CPM.bigwig

Mouse_Lin_F_Xist.dKO_H3K27me3_ChIPseq_SE_4601_rep2.CPM.bigwig

Mouse_Lin_F_WT_H3K4me3_ChIPseq_SE_4601_rep1.CPM.bigwig

Mouse_Lin_F_WT_H3K4me3_ChIPseq_SE_4601_rep2.CPM.bigwig

Mouse_Lin_F_Xist.dKO_H3K4me3_ChIPseq_SE_4601_rep1.CPM.bigwig

Mouse_Lin_F_Xist.dKO_H3K4me3_ChIPseq_SE_4601_rep2.CPM.bigwig

Mouse_Lin_F_WT_YY1_ChIPseq_PE_6793_rep1_homerpeaks.bed

Mouse_Lin_F_WT_YY1_ChIPseq_PE_6867_rep2_homerpeaks.bed

Mouse_Lin_F_Xist.dKO_YY1_ChIPseq_PE_6793_rep1_homerpeaks.bed

Mouse_Lin_F_Xist.dKO_YY1_ChIPseq_PE_6867_rep2_homerpeaks.bed

MEF_WT_H3K27ac_129.bigwig

MEF_WT_H3K27ac_CAST.bigwig

MEF_WT_H3K27me3_129.bigwig

MEF_WT_H3K27me3_CAST.bigwig

MEF_WT_YY1_129.bigwig

MEF_WT_YY1_CAST.bigwig

MEF_XistKO_H3K27ac_129.bigwig

MEF_XistKO_H3K27ac_CAST.bigwig

MEF_XistKO_H3K27me3_129.bigwig

MEF_XistKO_H3K27me3_CAST.bigwig

MEF_XistKO_YY1_129.bigwig

MEF_XistKO_YY1_CAST.bigwig

Not applicable.

The number of biological replicates of ChIP-seq experiments were noted in Supplementary information. At least 2 biological
replicates of sequencing experiments were conducted for all seq experiments except for H3K27me3 ChIP-seq in MEFs.

Lin- H3K4me3 ChIP-seq (WT rep1) SE100 111167277

Lin- H3K4me3 ChIP-seq (WT rep2) SE100 98847627

Lin- H3K27me3 ChIP-seq (WT rep1) SE100 112521757

Lin- H3K27me3 ChIP-seq (WT rep2) SE100 117468371

Lin- H3K27me3 ChIP-seq (Xist!/! rep1) SE100 111377040

Lin- H3K27me3 ChIP-seq (Xist!/! rep2) SE100 95950290

Lin- YY1 ChIP-seq (WT rep1) PE50 105253958

Lin- YY1 ChIP-seq (WT rep2) PE50 198724572

Lin- YY1 ChIP-seq (Xist!/! rep1) PE50 78965280

Lin- YY1 ChIP-seq (Xist!/! rep2) PE50 197004666

MEF H3K27me3 ChIP-seq (WT) PE100 295942134

MEF H3K27me3 ChIP-seq (Xi!Xist) PE100 165523392

MEF YY1 ChIP-seq (WT rep1) PE150 58392586

MEF YY1 ChIP-seq (WT rep2) PE150 70807670

MEF YY1 ChIP-seq (WT rep3) PE50 88768268

MEF YY1 ChIP-seq (WT rep4) PE50 73557422

MEF YY1 ChIP-seq (Xi!Xist rep1) PE150 62572062

MEF YY1 ChIP-seq (Xi!Xist rep2) PE150 58585518

MEF YY1 ChIP-seq (Xi!Xist rep3) PE50 98107712

MEF H3K27ac ChIP-seq (WT rep1) PE150 82732130

MEF H3K27ac ChIP-seq (WT rep2) PE150 68151418

MEF H3K27ac ChIP-seq (Xi!Xist rep1) PE150 61819338

MEF H3K27ac ChIP-seq (Xi!Xist rep2) PE150 98761222

The following antibodies were utilized for ChIP-seq experiments:

anti-H3K4me3; Abcam ab8580; ChIP grade

anti-H3K27me3; Abcam ab6002; ChIP grade; mAbcam 6002

anti-YY1; Cell Signaling 46395; Clone D5D9Z

anti-H3K27ac; Abcam, ab4729; ChIP grade

For YY1 and H3K27ac ChIP-seq, peaks were called using findPeaks (-region -size 500 -minDist 500 -F 0 -L 4 -C 2) program in HOMER
(v4.11).




