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Abstract
BACKGROUND: Alterations in the DNA methylation pattern are a hallmark of
leukemias and lymphomas. However, most epigenetic studies in hematologic
neoplasms (HNs) have focused either on the analysis of few candidate genes or many
genes and few HN entities, and comprehensive studies are required.
METHODOLOGY/PRINCIPAL FINDINGS: Here, we report for the first time a
microarray-based DNA methylation study of 767 genes in 367 HNs diagnosed with 16
of the most representative B-cell (n = 203), T-cell (n = 30), and myeloid (n = 134)
neoplasias, as well as 37 samples from different cell types of the hematopoietic
system. Using appropriate controls of B-, T-, or myeloid cellular origin, we identified a
total of 220 genes hypermethylated in at least one HN entity. In general, promoter
hypermethylation was more frequent in lymphoid malignancies than in myeloid
malignancies, being germinal center mature B-cell lymphomas as well as B and T
precursor lymphoid neoplasias those entities with highest frequency of geneassociated DNA hypermethylation. We also observed a significant correlation between
the number of hypermethylated and hypomethylated genes in several mature B-cell
neoplasias, but not in precursor B- and T-cell leukemias. Most of the genes becoming
hypermethylated contained promoters with high CpG content, and a significant
fraction of them are targets of the polycomb repressor complex. Interestingly, T-cell
prolymphocytic leukemias show low levels of DNA hypermethylation and a
comparatively large number of hypomethylated genes, many of them showing an
increased gene expression.
CONCLUSIONS/SIGNIFICANCE: We have characterized the DNA methylation profile
of a wide range of different HNs entities. As well as identifying genes showing
aberrant DNA methylation in certain HN subtypes, we also detected six genes--DBC1,
DIO3, FZD9, HS3ST2, MOS, and MYOD1--that were significantly hypermethylated in
B-cell, T-cell, and myeloid malignancies. These might therefore play an important role
in the development of different HNs.
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