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The response of chronic myelomonocytic leukemia 
patients to hypomethylating agents, either 5-azacytidine 
or 5-aza-2’-deoxycytidine, is transient. Since the 
mechanism of action of these drugs is not yet clear, we 
explored their genetic and epigenetic effects. We first 
performed a comprehensive analysis of the genome 
of 66 chronic myelomonocytic leukemia cases using 
whole exome (N=49) or whole genome (N=17) sequencing 
for paired leukemic-control DNA, with validation 
of recurrently mutated genes in 180 samples. Then, 
serial analysis of whole exome sequence in 17 cases 
was completed with serial RNA sequencing and DNA 
methylation analysis in 9 cases, including patients 
treated or not with hypomethylating agents. Chronic 
myelomonocytic leukemia genomes have an average 
of 14 +/- 5 mutations in coding sequences, 26 genes 

being mutated in two or more samples. Newly identified 
recurrent mutations were in PHF6, DOCK2, NF1, ABCC9, 
HUWE1, and ASXL2. A computational framework 
for extracting mutational signatures identified the 
signatures of three mutational processes. Serial 
sequencing of sorted monocyte DNA demonstrated the 
slow and linear accumulation of new gene mutations 
in the leukemic clone. Hypomethylating agents did 
not decrease the mutation allele burden in peripheral 
blood cells of responding patients. Dramatic changes in 
DNA methylation and gene expression were detected in 
responding patients, not in those with a stable disease.  
These results strongly argue for a dominant epigenetic 
activity of hypomethylating agents, without cytotoxic 
activity.
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