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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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

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.

datasets used in this study can be accessed under accession numbers GSM733680 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733680),
GSM733656 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM7336569), GSM733658 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSM733658), GSM733692 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733692), GSM733714 (https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSM733714), GSM733776 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733776), GSM733778 (https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSM733778), GSM733651 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733651), GSM733675 (https://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc=GSM733675), GSM733786 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733786), GSM733653 (https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733653), GSM733777 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM733777), GSM803540
(https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM803540), GSE96253 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE96253), GSM803384
(https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM803384), GSM777644 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM777644),
GSM1010820 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM1010820), GSE170378 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE170378), GSE172523 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE172523) for Histones ChIP-seq, TFs ChIP-seq, DNAse-seq and ATAC-seq in
K562 from ENCODE project; GSM1278240 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM1278240), GSM1278241 (https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSM1278241), GSM1278242 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM1278242) for TFs ChIP-seq in Proerythroblast from
Pinello et al., 201339. ChIP-seq and scRNA-seq data generated in this study are provided in Supplementary Data file 2 and Supplementary Data file 3, respectively.
All other data is provided in the Source Data file.

Nothing to report

Nothing to report

Nothing to report

Nothing to report

No sample size was calculated prior to in vivo experiments.

No data points were excluded.

Experiments were replicated at least twice unless stated otherwise in the figure legends. All attempts at replication were successful. Technical
replicates between experiments were analyzed together.

Mice were randomly attributed to test groups in transplantation experiments. In vitro experiments were not randomized.

Colony forming assays were scored blindly.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

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

Anti-GATA2 (Abcam, ab173817), Anti-GFI1B (CST, 5849); Anti-FOS (Sigma, SAB4500995); Anti-mCherry (Abcam, ab167453); Anti-
Calnexin (Abcam, ab22595); Anti-Histone 3 (Abcam, ab1791); Mouse IgG HRP Linked Whole Ab (GE Healthcare, NXA931); ECL Rabbit
IgG, HRP-linked F(ab')2 fragment (GE Healthcare, NA9340); Anti-H3S10p (Abcam, ab47297); Goat Anti-Rabbit IgG H&L, AF488
(Abcam, ab150077), PE/Cy7 anti-human/mouse CD49f (GoH3, BioLegend, 313622); PE anti-human CD9 (HI9a, BioLegend, 312106);
PECy5 anti-mouse/human B220 (RA3-6B2, BioLegend, 103210); PECy5 anti-mouse CD3e (145-2C11, BioLegend, 100310); PECy5 anti-
mouse/human Mac1 (M1/70, BioLegend, 101210) PECy5 anti-mouse Gr1 (RB6-8C5, BioLegend, 108410); PECy5 anti-mouse Ter119
(TER-119, BioLegend, 116210); FITC anti-mouse CD71 (RI7217, BioLegend, 113806); APC anti-mouse Ter119 (TER-119, BioLegend,
116212); PE anti-mouse Sca-1 (E13-161.7, BioLegend, 122508); APC anti-mouse c-kit (2B8, BioLegend, 105812); PE anti-mouse
Ter119 (TER-119, BioLegend, 116208); APCeF780 anti-mouse c-kit (2B8, Invitrogen, 47-1171-82); FITC anti-mouse CD41
(MWReg30,vBD Biosciences, 553848); APC anti-mouse CD16/32 (93, BioLegend, 101326); PE anti-mouse CD45.1 (A20, BioLegend,
110708); FITC anti-mouse CD45.1 (A20, BioLegend, 110706); APC anti-mouse CD45.2 (104, BioLegend, 109814); PE anti-mouse
CD45.2 (104, BioLegend, 109808); APC anti-mouse B220 (RA3-6B2, BioLegend, 102312); APC anti-mouse CD3e (145-2C11, BioLegend,
100312); BV421 anti-mouse Sca-1 (D7, BioLegend, 108127); PECy7 anti-mouse CD150 (TC15-12F12.2, BioLegend, 115914); FITC anti-
mouse CD48 (HM48-1, BioLegend, 103403) Anti-phospho-Ser/Thr-Pro MPM-2 (Sigma, 05-368); Goat anti-mouse IgG(H+L) AF647
(Invitrogen, A32728); Goat Anti-CD31 (R&D Systems, AF3628); Rabbit Anti-Runx1 (abcam, ab92336); Anti-rabbit AF594 (Invitrogen,
A21207); Anti-goat AF647 (Invitrogen, A21447); AF488 anti-rat (Invitrogen, A21208); Anti-human GATA2 (Santa Cruz, sc-9008); Rabbit
anti-Cyclin B1 (CST, 4138).

All antibodies were validated in positive control cell-types.

K562 cell line (CCL-243, ATCC) was initially derived from a female with chronic myelogenous leukemia. HEK 293T cell line
(CRL-3216, ATCC) was initially obtained from human embryonic kidney carcinoma.

None of the cell lines were independently authenticated.

Cells were not tested for mycoplasma.

None.

Only mus musculus were used. 8 to 12-weeks old pregnant C57BL/6J (B6) females were used for mouse embryonic fibroblast
isolation; B6.SJL-Ptprca Pepcb/BoyJ (B6.SJL) and C57BL/6JxB6.SJL 11 to 14-weeks old males were used for transplantation assays with
MD-Gata2 (129S2;C57BL/6N) derived placenta suspensions; MD-Gata2 (129S2;C57BL/6N) 9 to 13-weeks old males, B6.SJL 11 to 13-
weeks old males and C57BL/6JxB6.SJL 9 to 13-weeks old females were used in transplantation assays with LSK-SLAM HSCs. 8 to 12-
weeks pregnant MD-Gata2 females were used for hematopoietic embryonic tissue isolation for several experiments.

No wild animals were used.

No sex analysis was performed.

None.

Animal experiments were performed according to the ethical permit protocol 11845/2019 approved by the Malmö - Lund Animal
Experimentation Ethics Committee (Malmö - Lunds djurförsöksetiska nämnd).
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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

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

Data quality

Software

Flow Cytometry

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.

Methodology

Sample preparation

To access GSE207551 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE207551) use token: olgpuiwonzkndyn

GSM6294389_Asynchronous-K562-GATA2.bed.gz - Merged called peaks using MACS and Genrich for Asynchronous condition
GSM6294390_Mitotic-K562-GATA2.bed.gz - Merged called peaks using MACS and Genrich for Mitotic condition

GSM6294389_Asynchronous-K562-GATA2_hg38.bw - bigwig files for GATA2 ChIP-seq in Asynchronous condition

GSM6294391_Asynchronous-K562-Input_hg38.bw - bigwig files for Input ChIP-seq in Asynchronous condition

GSM6294390_Mitotic-K562-GATA2_hg38.bw - bigwig files for GATA2 ChIP-seq in Mitotic condition

GSM6294392_Mitotic-K562-Input_hg38.bw - bigwig files for Input ChIP-seq in Mitotic- condition

Use link to access the genome browser session with pre-uploaded tracks http://genome.ucsc.edu/s/ilyak/GATA2-ChipSeq-
hg38

No replicates.

Asynchronous-K562-GATA2 - 42875838 total number of reads - 27465796 uniquely mapped reads (mapping quality >= 25) - 75 bp
single-end reads

Mitotic-K562-GATA2 - 39628110 total number of reads - 21935679 uniquely mapped reads (mapping quality >= 25) - 75 bp single-
end reads

Asynchronous-K562-Input - 46453751 total number of reads - 37300393 uniquely mapped reads (mapping quality >= 25) - 75 bp
single-end reads

Mitotic-K562-Input - 48406097 total number of reads - 38526905 uniquely mapped reads (mapping quality >= 25) - 75 bp single-end
reads

Anti-human GATA2 (Santa Cruz, sc-9008)

For each file we used current pipeline:

bwa aln ref.fa *.fq > *.sai

bwa samse ref.fa *.sai *.fq > *.sam

samtools markdup -r *.sam - | samtools view -q 25 -b -o *.bam

Peak calling was done for each condition sseparately

macs2 callpeak -t *.bam -c *.bam -f BAM -p 1e-7 2> *.macs2.log

Genrich -t *.treat.bam -c *.input.bam -o *.narrowpeak -y -a 175

We used MACS cutoff pvalue - 1e-7 and Genrich AUC cutoff - 175. Peak filtering was performed by removing false ChIP-Seq peaks as
defined within the ENCODE blacklist. The peaks called from MACS and Genrich were merged together by bedtools merge.

Number of peaks in Asynchronous condition - 31777

Number of peaks in Mitotic condition - 1648

BWA (v0.7.12); samtools (v1.12); MACS (v2.1.0); Genrich (v0.6.1); deeptools (v2.5.4); bedtools (v2.30); base R (v4.0.3); ChIPpeakAnno
R library (v3.24.2); ChIPseeker R library (v1.26.2); Cyclebase 3.0; FIMO (MEME Suite v5.5.0); GREAT v4.0.4.

Cells undergoing hemogenic reprogramming were dissociated, pelleted, and incubated with PE-CD9 and PE-Cy7-CD49f
antibodies diluted 1:100 in PBS 2% FBS at 4 ºC for 20 min, together with mouse serum 1% (v/v). Single live (DAPI-) cells were
analysed. Cells expressing FUCCI vector and mTurquoise fluorescent proteins were analysed directly after collection. Mouse-




