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Fig. S1 Aberrant Gene Expression Profiles in cell type-specific manners in AML. A Violin plots displaying the expression of canonical markers for each cell type (control, n = 2 patients; AML, n = 3 patients). The horizontal line within each box represents the median, and the top and bottom of each box indicate the 75th and 25th percentile. Two-sided Wilcoxon rank-sum test was applied to test the significance of the gene expression with p-value < 0.05. HSCs, Myeloids, Erythrocytes, TCells, BCells. B The fraction of cells in normal samples and patient samples for Erythrocytes, Myeloids and BCells. C Dot plots showing the relative expression change of specific genes across different cell types. The size indicates the Log2FC values (AML/control).Red, up-regulation; blue, down-regulation.
Fig. S2 Distribution and expression profiles of m6A across individual cell types in AML of 12 cell types. A Respective cell-type assignments in Uniform Manifold Approximation and Projection (UMAP) resulting from the batch-corrected principal component analysis (PCA) matrix using Harmony, showing 12 cell types of the AML. B and C Data of the 12 malignant cell subclusters of 54,809 cells from 5 samples (from left to right): the fraction of cells originating from each patient (B), the number of cells(C). D Analysis of m6A score for 12 cell types. E UMAP plot of m6A regulators expression in normal and AML samples. F and G Heatmap for differences in the expression of m6A regulators in diverse cell types between normal and AML samples (F). Dot plots showing the expression of m6A regulators in diverse cell types in AML (G). Red, up-regulation; blue, down-regulation. H Proportion of m6A regulators expression in 12 diverse cell types.
Fig. S3 Association of AML pathways with m6A regulators in diverse cell types. A Heatmap for differences in the expression of m6A regulators in diverse cell types between normal and AML. Red, up-regulation; blue, down-regulation. B-D The three enrichment from the GSVA results, and associated with m6A regulators (B) negative senescence.(C)AML activation, and (D)positive myeloid differentiation (p < 0.05) t-value > 0 indicates that the pathway was activated (red), t-value < 0 indicates that the pathway was inhibited(blue); E and G The correlation analysis between the key pathways or genes and m6A regulators expression in GMP. F The correlation between the key pathways and m6A regulators in HSCs. H and I The genes of telomerase holoenzyme complex assembly had significant correlation with WTAP expression level; The genes of monocyte differentiation had significant correlation with FTO expression level. the blue column indicated negative and the red column indicate positive correlation. J and K Spearman correlation between FTO and monocyte differentiation. Spearman correlation between WTAP and monocyte differentiation. And Enrichment analysis for PINK module by GO enrichment. 
Fig. S4 FTO upregulated in TCells caused negative regulation of T cell-mediated immunity. A Reclustering of TCells reveals different distribution of malignant. B The correlation analysis between the key pathways and m6A regulators expression in TCells. C Spearman correlation between FTO and TCells mediated immune response to tumor cell. D The genes of positive regulation of myeloid leukocyte cytokine production involved in immune response had significant correlation with FTO expression level. E Spearman correlation between FTO and replicative senescence. F The correlation between the key genes and m6A regulators in TCells. G Networks of WGCNA module which included FTO in TCells; H Enrichment analysis for FTO module by GO enrichment. I Communication and ligand-receptor interaction between TCells and neighboring cells. J NicheNet was used to analyze the expression of ligands and receptors to identify the intercellular communication patterns between TCells and HSCs. 
Fig. S5 m6A regulators regulated cell-type specific functions in diverse cell types. A NicheNet was used to analyze the expression of ligands and receptors to identify the intercellular communication patterns between Myeloids and Erythrocytes. B NicheNet was used to analyze the expression of ligands and receptors to identify the intercellular communication patterns between Myeloids and HSCs. C NicheNet was used to analyze the expression of ligands and receptors to identify the intercellular communication patterns between Myeloids and TCells. D NicheNet was used to analyze the expression of ligands and receptors to identify the intercellular communication patterns between HSCs and Myeloids. E NicheNet was used to analyze the expression of ligands and receptors to identify the intercellular communication patterns between TCells and Myeloids.










Supplementary Table 1   
The clinical characters of  3 elderly AML patients and 2 healthy individuals
	Patient
	Age(y)
	Sex
	Tissue
	Blast(%) 
	Stage at
analysis
	Karyotype
	Gene

	
1
	
67
	
M
	
BM
	
33
	
New
diagnosis
	46, XY, del(20)(q4) [3]/46, XY[7]
	FLT3 -ITDlow/NPM1

	
2
	
62
	
M
	
BM
	
50
	
New
diagnosis
	
46, XY[20]
	CEBPAdm/GATA2

	
3
	
61
	
F
	
BM
	
22.5
	
New
diagnosis
	
45, X, -X[1]
	
IDH2 /NPM1

	4
	51
	M
	BM
	-
	Normal
	46, XY[20]
	-

	5
	43
	M
	BM
	-
	Normal
	46, XY[20]
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Supplementary Table 2 
shRNA sequence
	Name
	shRNA sequence(5’ to 3’)

	shFTO-1		
	ACCTGAACACCAGGCTCTTTA		

	shFTO-2
	CAACAGGAACCTTGGATTATA		
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