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(https://www.ncbi.nlm.nih.gov/snp/) databases. Additional data that support the findings of this study are provided in the Supplementary Information/Source Data
file. Source data are provided with this paper.

Figure 1 and 2a,f-h: n = 1; one 10X Genomics experiment with 4,943 single cell data collected. This is an explorational trial that no sample size
calculation was predetermined.

Figure 2b: Each data contains read counts of 610 sgRNAs (sequence shown in Figure S3). Sample size was determined based on the maximal
density of the sgRNAs targeting the Dot1l coding regions.

Figure 2c: total 1,511 amino acid positions (dots). Sample size was determined by the total amino acid positions available in the DOT1L
protein.

Figure 2d, 3c,d,h: n = 4 for each condition was required to have 80% power in detecting a minimal 50% difference at a statistical significance
of p<0.05 using 2-tailed t-test analysis with an assumed standard deviation of 20% per group.

Figure 2g: total 3,299 genes observed. Sample size was determined based on the total gene number detected in the sc-RNAseq.

Figure 2h: total 101 genes. Sample size was determined based on the total gene number detected in the sc-RNAseq.

Figure 3a,b: Each data contains read counts of 610 sgRNAs (sequence shown in Figure S3). Sample size was determined based on the maximal
density of the sgRNAs targeting the Dot1l coding regions.

Figure 3j: n = 1 for each condition based on the densitometry measurement from Figure 3i. No sample size calculation was predetermined.

No data point was excluded.

Figure 1 and 2a,f-h: one 10X Genomics experiment with 4,943 single cells. No replicate was performed.

Figure 2b: n = 1 for each time point (d3, d6, d9, d12). Similar experiments were repeated in Fig 3 for d12 (n = 3)

Figure 2c: total 1,511 amino acid positions (dots). No replicate was performed.

Figure 2d, 3c,d,h: n = 3 independent sgRNAs for each domain.

Figure 2g,h: one 10X Genomics experiment with 4,943 single cells. No replicate was performed.

Figure 3a,b: n = 3 independently transduced cultures for each condition (control, EPZ5676). Similar experiments were repeated in Fig 3 for d3,
d6, d8, d12 (n = 1 each).

Figure 3j: n = 1 for each condition based on the densitometry measurement from Figure 3i. Similar experiments were performed in Suppl Fig.
11c.

In each experiment, a parental culture of MLL-AF9-Cas9+ cells was split into individual cultures randomly with an equal seeding density. Each
culture received a sgRNA, cDNA, or CRISPR library without predetermination.

The researchers were aware of the treatment conditions while executing and analyzing the experiments.

Rabbit anti-H3K79me2 antibody (Cell Signaling Technology; cat# 5427S; clone: D15E8; 1:1,000)




