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AML develops from the sequential acquisition of multiple mutations in a single lineage of cells. These 

mutations initially occur in HSCs, termed pre-leukemic HSCs, and are enriched in genes involved in 

regulation of the epigenome. The pre-leukemic cells acquire additional mutations, often in genes 

involved in proliferation, resulting in development of AML. Stratification of a cohort of AML patients 

into high or low pre-leukemic HSC groups demonstrated that the high group had much worse overall 

and relapse-free survival, indicating that the presence of pre-leukemic HSC may be critical for clinical 

outcomes. In bulk AML, sequencing studies demonstrated that most cases harbor multiple subclones 

with a complex evolutionary structure. These subclones potentially exhibit distinct features including 

leukemia stem cell properties, clonal dominance, and responses to chemotherapy and targeted agents. 

Isolating and investigating these subclones is essential to understanding their properties and is 

facilitated by experimental hematology methods including xenotransplantation, single cell methods, 

and CRISPR/Cas9 engineering of normal and leukemic cells. Eventually, all subclones must be 

targeted in order to improve long-term outcomes and for potential cures in AML. Notably, mutation-

specific targeted agents have the potential to improve outcomes in AML. Several approaches were 

employed to identify mutation-specific vulnerabilities including epigenomic profiling, computational 

approaches, and metabolomic profiling. Several targets were validated through genetic and/or 

pharmacologic modulation in primary AML cells and xenograft models, making them strong 

candidates for therapeutic development. Apart from these cell intrinsic features, AML develops in the 

bone marrow microenvironment where leukemia cells interact with stromal elements and factors that 

may be critical for pathogenesis, as well as residual normal hematopoietic elements that are 

suppressed resulting in the clinical symptoms of bone marrow failure. These microenvironmental 

interactions are poorly understood and represent an area for potential therapeutic intervention to 

improve clinical outcomes. 

 


