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Sample size

The peripheral blood CITE-Seq CellRanger processed count matrix (h5), scripts, relevant outputs and metadata have been deposited in Synapse under the accession
ID syn26320566 (https://www.synapse.org/#!Synapse:syn26320566). The scRNA-Seq of pediatric AML CD34+ progenitors CellRanger processed count matrix (h5),
scripts, relevant outputs and metadata have been deposited in Synapse under the accession ID syn47980679 (https://www.synapse.org/#!Synapse:syn47980679).
Bone Marrow atlas count matrix (mtx) has been deposited in Synapse under the accession ID syn26320732 (https://www.synapse.org/#!Synapse:syn26320732). The
scRNA-Seq pre-processed count matrices and genotyping of CD34+ MPN progenitor were downloaded from GEO (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE117825). The scRNA-Seq preprocessed sparse-matrix counts (h5) for PBMC was obtained from 10x Genomics website (https://support.10xgenomics.com/
single-cell-gene-expression/datasets/3.0.0/pbmc_10k_v3) and has been deposited to Synapse under the accession ID syn26320659 (https://www.synapse.org/#!
Synapse:syn26320659). The PBMC Multiome pre-processed sparse matrix counts (h5) was downloaded from 10x Genomic website (https://www.10xgenomics.com/
resources/datasets/pbmc-from-a-healthy835donor-granulocytes-removed-through-cell-sorting-10-k-1-standard-2-0-0) and has been deposited to Synapse under
the accession ID syn26320419 (https://www.synapse.org/#!Synapse:syn26320419). The PBMC TEA-Seq data (RNA-ATAC combined h5 file) and ADT count (csv file)
were downloaded from GEO (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM4949911). Lung Cell Atlas scRNA-Seq and snRNA-Seq counts data and
original cluster annotations were obtained from four independent studies (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE161383, https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE171524, https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE136831, https://ega-archive.org/studies/
EGAS00001004344). The MNP-Verse reference (.RDS file) was downloaded from author-provided weblink (https://gustaveroussy.github.io/FG-Lab/). All other
relevant data supporting the key findings of this study are available within the article and its Supplementary Information files or from the corresponding author
upon reasonable request. Source data are provided with this paper.

Analyses carried out in this study are for individual patients/donors and as such do not make claims or inference regarding
population-level observations. Hence, since no case versus control evaluations are performed, sex is not considered as a
biological variable. Sex and approximate age range is reported for samples analyzed by RNA-Sequencing profiled in this study,
in compliance with the Cincinnati Children’s Hospital Medical Center (CCHMC) Institutional Review Board (IRB) studies
(#2008-1186 and #2018-1602)

For CITE-Seq analyses, de-identified human granulocyte colony-stimulating factor (G-CSF) mobilized total nucleated cells
(TNCs) were obtained through apheresis from Cell Processing Core (CPC) at Cincinnati Children’s Hospital Medical Center
(CCHMC). Two young adult donors were separately profiled. Donor 1 (ND19-341) was obtained from a 28 year-old white
male and donor 2 (ND19-446) from a 31 year-old white female. CD34+ positive flow cytometry sorted progenitors were
isolated from whole blood from a pediatric AML patient (age > 1 and <18 years old) resistant chemotherapy at the time of
diagnosis (donor ID = CF001, sample ID = CF001CD34D0).

For CITE-Seq, recruitment was through the Cell Processing Core (CPC) at Cincinnati Children's Hospital Medical Center
(CCHMC). The AML patient or guardians were required to sign an informed consent document before participation.

This project uses biomaterials from healthy donors who have been consented under the Children’s Hospital Medical Center
IRB-approved (#2008-1186) Normal Donor Repository. The AML patient sample collection and analysis required approval
from the IRB (#2018-1602). CCHMC follow all the rules and regulations pertinent to human subject protection.

n=2 donors for CITE-Seq. AML and MPN multimodal scRNA-Seq analyses are conducted for a single patient. Analyses carried out in this study
are for individual patients/donors and as such do not make claims or inference regarding population-level observations. Hence, since no case
versus control evaluations are performed, no sample-size calculation was performed.




