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    Abstract
We present the molecular landscape of pediatric acute myeloid leukemia (AML), characterizing nearly 1,000 participants in Children’s Oncology Group (COG) AML trials. The COG/NCI TARGET AML initiative assessed cases by whole-genome, targeted DNA, mRNA, and miRNA sequencing, and CpG methylation profiling. Validated DNA variants revealed diverse, infrequent mutations, with fewer than 40 genes mutated in >2% of cases. We find that somatic structural variants, including novel gene fusions, and focal MBNL1, ZEB2, and ELF1 deletions are common in younger patients, whereas short sequence variants predominate in adults. Mutations of DNMT3A and TP53, common in adults, are conspicuously absent from virtually all pediatric patients. Pediatric AML harbors novel GATA2, FLT3, and CBL mutations, recurrent MYC-ITD, frequent NRAS, KRAS, and WT1 mutations, and recurrent promoter hypermethylation of activating NK cell ligands. Across all age groups, we find distinct molecular alterations with clinical implications, suggesting a need for age-specific targeted therapies.
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