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4.9).

All the sequencing data (CUT&RUN, ATAC-seq, and ChIA-PET) were uploaded to GEO (GSE197890 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE197890]). Previously published RNA-seq data can be available at EGAD00001004461 (https://ega-archive.org/datasets/EGAD00001004461),
EGAD00001004463 (https://ega-archive.org/datasets/EGAD00001004463), EGAS00001001858 (https://ega-archive.org/studies/EGAS00001001858),
EGAS00001003726 (https://ega-archive.org/studies/EGAS00001003726) and EGAS00001004532 (https://ega-archive.org/studies/EGAS00001004532). The data
generated in this work are provided in the Supplementary Information and Source Data files.

Sample size was determined on the basis of data and sample availability

No data was excluded

All in vitro experiments have been individually repeated at least three times. All attempts of replication were successful. In vivo experiments
were repeated twice with similar results.

To test the cytotoxic effect of treating ZNF384-r ALL with gilteritinib in vivo, NSG mice were randomly assigned to treatment or vehicle group.
Only females mice with an age of 8 weeks were used to ensure maximal engraftment. Cages were placed on the same rack in the same room
and were supplemented with equal food and water. Randomization is not applicable for in vitro experiment.

In the in vivo gilteritinib efficacy testing, human blast percentage of all samples were determined before we matched the number to each
particular mouse. We wouldn't know the identification of each mouse until the human blast percentage has been matched to each individual
mouse. Blinding is not applicable for in vitro experiment.

ZNF384 (Abclonal, #A15964, dilution ratio: 1:500 for Western blot, four ug for CUT&RUN), H3K27ac (CST, #817S, four ug), H3K4me3
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Wild animals
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Ethics oversight

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

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

(CST, #9751, four ug), CTCF (Abclonal, #1133, 20 ug), RNAPII (BioLegend, #664906, 20 ug), Actin (CST, #4967, dilution ratio: 1:2,000),
FLT3 (Invitrogen, #17-1357-42, dilution ratio: 1:100), mTER119-PerCP-Cy5.5 (BD Pharmingen, #560512, Clone TER-119, dilution ratio:
1:100), mCD45-APC-Cy7 (BD Pharmingen, #557659, Clone 30-F11, dilution ratio: 1:100), CD45-FITC (BD Pharmingen, #555482, Clone
HI30, dilution ratio: 1:100)

ZNF384 (Abclonal #A15964) was validated in human cells by Western blot

https://abclonal.com/catalog-antibodies/ZNF384RabbitpAb/A15964

H3K27ac (CST#817S) was validated in human cells by Western blot

https://www.cellsignal.com/products/primary-antibodies/acetyl-histone-h3-lys27-d5e4-xp-rabbit-mab/8173

H3K4me3 (CST#9751) was validated in human cells by Western blot

https://www.cellsignal.com/products/primary-antibodies/tri-methyl-histone-h3-lys4-c42d8-rabbit-mab/9751

CTCF (Abclonal #1133) was validated in human cells by Western blot

https://abclonal.com/catalog-antibodies/CTCFRabbitpAb/A1133

RNAPII (BioLegend #664906) was validated in human cells by Western blot

https://www.biolegend.com/en-us/products/purified-anti-rna-polymerase-ii-rpb1-antibody-11666

Actin (CST #4967) was validated in human cells by Western blot

https://www.cellsignal.com/products/primary-antibodies/b-actin-antibody/4967

FLT3 (Invitrogen #17-1357-42) was validated in human cells by Flow cytometry

https://www.thermofisher.com/antibody/product/CD135-Flt3-Antibody-clone-BV10A4H2-Monoclonal/17-1357-42

CD45-FITC (BD Pharmingen, #555482, Clone HI30) was validated in human cells by Flow cytometry

https://www.bdbiosciences.com/en-au/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-mouse-anti-human-cd45.555482

mouse ER119-PerCP-Cy5.5 (BD Pharmingen, #560512, Clone TER-119) was validated in mouse cells by Flow cytometry

https://www.bdbiosciences.com/en-ca/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
percp-cy-5-5-rat-anti-mouse-ter-119-erythroid-cells.560512

mCD45-APC-Cy7 (BD Pharmingen, #557659, Clone 30-F11) was validated in mouse cells by Flow cytometry

https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
apc-cy-7-rat-anti-mouse-cd45.557659

Nalm6, REH, RS 4:11, MOLT4, CEM, and Jurkat cell lines were purchased from ATCC, and JIH5, SEM, 697, RPMI8402, and
DND41 cell lines were purchased from DSMZ. UOCB-1 is a kind gift from Dr. William Evans at St. Jude Children's Research
Hospital, detailed information of this cell line is available at Cellosaurus database with accession number: CVCL_A296

We have done authentication for all the cell lines used in this study by STR analysis

All cell lines are negative for Mycoplasma

No commonly misidentified lines were used in this study

This study involved NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ (NSG) mice, all were female and 8-12 weeks old

This study didn't involve any wild animals.

This study didn't involve any field-collected samples.

The study was conducted under the ethical approval for animal research by the Animal Care & Use Committee (ACUC) of St. Jude
Children's Research Hospital.

For Patients involved in the ex vivo drug sensitivity study include both children and adults, male and female, consistent with
the age and gender distribution of ALL. Detail information (sex and age) of each participant are included in the Methods and
Supplementary Table 3

Patients with ALL were included in this study primarily through the participation of the therapeutic trials and/or tissue
banking protocols. Patients were not specifically recruited for the purpose of this research. Individuals were included he ex
vivo drug sensitivity study solely based on sample availability. We are not aware of any bias in recruitment and sampling, and
we do not believe our results are impacted by any sampling bias.




