


2

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

A
pril2023

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

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender

Reporting on race, ethnicity, or
other socially relevant groupings

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

Ex vivo CD34+ erythroid differentiation DNase I data generated previously is available from GEO GSE183268 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE183268]. DNase I data from CD4+ activated T cells, CD8+ activated T cells, macrophages, CD14+ monocytes, NK cells, CD19+ B cells K562 were obtained
from ENCODE (accession numbers: ENCFF751MKF [ https://www.encodeproject.org/experiments/ENCSR438USP/], ENCSR294YEJ [https://www.encodeproject.org/
experiments/ENCSR294YEJ/], ENCSR721XAP [https://www.encodeproject.org/experiments/ENCSR721XAP/], ENCSR407WGG [https://www.encodeproject.org/
experiments/ENCSR407WGG/], ENCSR241BNZ [https://www.encodeproject.org/experiments/ENCSR241BNZ/], ENCSR381PXW [https://www.encodeproject.org/
experiments/ENCSR381PXW/], and ENCSR000EKS [https://www.encodeproject.org/experiments/ENCSR000EKS/]). DNase I data from HUDEP-2 cells is deposited in
GEO with accession number: GSE252160 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE252160]. CUT&RUN data from HUDEP-2 cells is deposited in
GEO with accession number: GSE252157 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE252157]. MPRA DNAseq data in HUDEP-2 cells is deposited in
GEO with accession number GSE252159 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE252159].

Donor characteristics (age, sex, race) were not requested in the present study for randomization purposes.

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."

Human subject recruitment and material collection was carried out by the Cooperative Centers of Excellence in Hematology

Core B (Fred Hutch Research Center, Seattle WA) and Leukapheresis Department of Hematology Clinic of "G.Papanikolaou"
Hospital.

Cells were isolated under the protocol approved by the Fred Hutch Institutional Review Board, The Aristotle University of
Thessaloniki and the "G. Papanikolaou" Hospital Institutional Review Board and in accordance with the Declaration of
Helsinki.

CD34-enriched (CD34+), peripheral blood mononuclear cells from three G-SCF mobilized, healthy donors (purchased from Fred Hutch Cancer
Research Center, Seattle, Seattle WA). CD34-enriched (CD34+), peripheral blood mononuclear cells from five, G-CSF and Plerixafor mobilized,
patient with beta-Thalassemia major, previously enrolled in mobilization clinical trials (provided by Gene and Cell Therapy Unit, Hematology
Clinic, "G. Papanikolaou" Hospital, Thessaloniki, Greece). Each experiment was performed at least three times, independently, to ensure
statistical power. Experimental design and sample size for each experiment are detailed in the manuscript.

No data were excluded.

All results were reliably reproduced in multiple independent experiments. The exact number of replicates was indicated in figure legends.

CD34+ cells donors were randomly selected for age, race and gender.

Blinding was not applicable to this study design as it does not involve case/control specimens.
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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

Clinical data

Dual use research of concern

Plants

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

APC anti-human CD45 1:20 dilution(Cat. No.: 340942, Clone 2D1, BD Biosciences)

PE anti-human CD19, 1:5 dilution (Cat. No.: 555413, Clone HIB19, BD Biosciences)

PE anti-human CD3, 1:5 dilution (Cat. No. : 1P-202-T100, Clone MEM-57, ExBIO)

PerCP anti-human CD33, 1:10 dilution (Cat. No.: PC-662-T100, Clone WM53, ExBIO)

PE anti-human CD235a, 1:10 dilution (Cat. No.: 1P-784-T100, Clone JC159, ExBIO)

APC anti-human CD36, 1:10 dilution (Cat. No.:1A-451-T100, Clone TR9, ExBIO)

APC anti -human CD34 1:20 dilution( Cat. No.: 340667 ,Clone 8G12,BD Biosciences)

PE anti-human CD41, 1:10 dilution (Cat. No.: 555467, Clone HIP8, BD Biosciences)

PE anti- human HBF, 1 µg per 1 x 10E6 cells, (Cat. No.: sc-21756 PE, Clone 51-7, Santa-Cruz)

NucRed™ Live 647 ReadyProbes™ Reagent (Cat. No.: R37106, Invitrogen)

CellROX Deep Red Flow 476 Cytometry Assay kit ( Cat. No.: C10491, Invitrogen by Thermo Scientific)

All antibodies are commercially available and are validated by the respective manufacturer.

K562 cells and 293FT cells were purchased from Thermo Fischer Scientific and American Type Culture Collection (ATCC),
respectively. HUDEP-2 cells were kindly provided Ryo Kurita and Yukio Nakamura, Cell Engineering Division, RIKEN
BioResource Center, Tsukuba, Ibaraki, Japan.

K562, 293FT and HUDEP-2 cells were not authenticated.

All the cell lines and the primary cell cultures tested negative for mycoplasma.

None of the cell lines mentioned above are listed in the ICLAC Database of Cross-contaminated or Misidentified Cell

Lines.

Immunodeficient NOD.Cg-KitW-41J Tyr+ Prkdcscid Il2rgtm1Wjl/ThomJ (NBSGW) mice were purchased from Jackson Laboratory (Bar
Harbor, ME). Mice were housed at a temperature of 22-24°C, under a 12-hour light/dark cycle with free access to water and food.
Animal care and handling procedures were in accordance with the Institutional Animal Care and Use Comittee (IACUC) protocol. The
animals were 8 weeks old.

No wild animals were used in this study.

In study design only female mice were used due to their ability to support human hematopoiesis. Sex is reported in the methods




