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An altered pattern of epigenetic modifications is central to many common human
diseases, including cancer. Many studies have explored the mosaic patterns of DNA
methylation and histone modifications in cancer cells on a gene-by-gene basis, among
them the seminal finding of transcriptional silencing of tumor suppressor genes by CpG
island promoter hypermethylation. Epigenetic gene inactivation in transformed cells
involves many "belts of silencing". We are in the process of completing the molecular
dissection of the entire epigenetic machinery involved in methylation-associated silencing,
such as DNA methyltransferases, methyl-CpG binding domain proteins, histone
deacetylases, histone methyltransferases, histone demethylases and Polycomb proteins.
The first indications are also starting to emerge about how the combination of cellular
selection and targeted pathways leads to abnormal DNA methylation. In addition to
classical tumor-suppressor and DNA repair genes, epigenetic gene silencing includes
microRNAs with growth inhibitory functions. Recent technological advances are now
enabling cancer epigenetics to be studied genome-wide. It is time to "upgrade" cancer
epigenetics research and put together an ambitious plan to tackle the many unanswered
questions in this field using genomics approaches to unravel the epigenome.
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