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            Abstract
Genetic heterogeneity contributes to clinical outcome and progression of most tumors, but little is known about allelic diversity for epigenetic compartments, and almost no data exist for acute myeloid leukemia (AML). We examined epigenetic heterogeneity as assessed by cytosine methylation within defined genomic loci with four CpGs (epialleles), somatic mutations, and transcriptomes of AML patient samples at serial time points. We observed that epigenetic allele burden is linked to inferior outcome and varies considerably during disease progression. Epigenetic and genetic allelic burden and patterning followed different patterns and kinetics during disease progression. We observed a subset of AMLs with high epiallele and low somatic mutation burden at diagnosis, a subset with high somatic mutation and lower epiallele burdens at diagnosis, and a subset with a mixed profile, suggesting distinct modes of tumor heterogeneity. Genes linked to promoter-associated epiallele shifts during tumor progression showed increased single-cell transcriptional variance and differential expression, suggesting functional impact on gene regulation. Thus, genetic and epigenetic heterogeneity can occur with distinct kinetics likely to affect the biological and clinical features of tumors.
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                    Figure 1: EPM levels at diagnosis compared to normal bone marrow controls segregate patients into two groups with distinct clinical outcomes.[image: ]


Figure 2: AML is characterized by high epiallele shift and variance.[image: ]


Figure 3: Disease-stage-specific epiallele patterns define unique subsets of AML patients.[image: ]


Figure 4: Assessment of epiallele shifts and genetic changes in serial samples from patient AML_130.[image: ]


Figure 5: Transcriptional variance is associated with high epiallele shift at promoters.[image: ]
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