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Abstract 

Acute lymphoblastic leukemia is the commonest childhood tumor, a leading cause of cancer 

death in the young, and associated with poor prognosis in adults. Karyotyping of ALL has 

enabled a degree of risk stratification and tailoring of therapy, and has demonstrated the 

potential of risk adapted therapy in which leukemic features at presentation and early response 

have enabled modulation of therapeutic intensity to optimize outcomes. However, the full range 

of leukemia subtypes and their drivers have been poorly understood. This has been transformed 

with the application of sequencing approaches in large cohorts of childhood and adult ALL 

samples. Such studies have examined thousands of patients with ALL and have provided 

several key insights relevant to ALL and cancer in general that will be reviewed in this 

presentation. These include the power of transcriptome sequencing to integrate multimodal 

genomic data to define ALL subtypes and their driving genetic alterations; the notion that ALL 

subtypes may be defined by heterogeneous alterations of multiple partners of rearrangement to 

a single driver; the recurring theme that perturbation of chromatin modifying genes and 

transcription factors is central to multiple subtypes of ALL, and that specific transcription 

factor mutations exert primacy in defining ALL subtypes. Moreover, studies across cohorts of 

ALL, AML and lineage ambiguous leukemias have demonstrated that specific genetic 

alterations arising in early progenitors can define leukemia subtypes that transcend a single 

lineage. These findings have important implications for therapeutic targeting. While several 

subtypes have logical targets for therapeutic repurposing (e.g. Ph-like ALL) these studies have 

also begun to reveal additional vulnerabilities, including HDAC inhibitors, BCL2 inhibitors, 

and FLT3 inhibitors. Mutational profiling also offers the opportunity to track disease in real 

time an detect relapse-promoting mutations and modify therapy to avoid treatment failure. 

These concepts that exemplify ALL as a paradigm of genomically-informed precision medicine 

will be reviewed. 

 


