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Next-generation high-throughput sequencing technology, especially transcriptome sequencing, has 
identified additional novel genetic subtypes of acute lymphoblastic leukemia (ALL) with prognostic 
and therapeutic implications, as well as cooperative mutations that account for much of the 
heterogeneity in clinical response among patients with specific genetic subtypes. Virtually all 
patients can now be classified by their specific driver genetic mutations, some of which are 
amendable to available targeted therapeutics. Several new subtypes of B-ALL have been identified: 
Ph-like, iAMP21, DUX4-rearranged, MEF2D-rearranged, ZNF384-rearrangement, ETV6-RUNX1-
like and PAX5 ALL. T-ALL is genetically more diverse than B-ALL, and no genetic alterations 
have been identified that reproducibly and independently predict outcome. In a recent 
comprehensive genomic analysis, 106 putative driver genes were identified among 264 children and 
young adults with T-ALL.ABL1 tyrosine kinase inhibitors promise to improve outcome of some 
subtypes of Ph-like ALL and T-cell ALL. Risk-adapted treatment based on clinical and genetic 
features as well as minimal residual disease (MRD) measurement has improved the cure rate of 
childhood ALL to approximately 90%. The optimal use of MRD information should take into 
consideration of the level and the timing of measurement, the germline and leukemia genetics, and 
treatment efficacy. Negative MRD after the first two weeks of remission induction helps to identify 
very low-risk patients with ETV6-RUNX1-positive or hyperdiploidy>50 ALL for treatment 
reduction. By contrast, positive MRD at latter time points is useful to identify patients who require 
more intensive or novel therapy. Increasing number of inherited polymorphisms and mutations of 
host germline genetic variants have been associated not only with the drug response, resistance and 
toxicity, but also with the risk of leukemic transformation. For example, polymorphism of NUDT15 
strongly predisposed patients to mercaptopurine-related toxicity, especially among Asian patients. 
Germline TP53 alterations was associated with the development of childhood low-hypodiploid ALL 
and increased the risk of relapse and development of second cancer. Up to 5% of children with ALL 
have inherited cancer susceptibility genes that have important implications not only for the patients 
but also their family members in terms of genetic counseling, testing and monitoring for early 
detection of cancer and management. 




