Chapter 11 – Website Text Box

TEXT BOX 2- Genes regulated by methylation in cancer

_______________________________________________________________________

As will be appreciated from reading the previous chapters, the list of genes regulated by methylation is largely the same as the list of genes contributing to cancer. Here we will discuss a few genes, which have not been dealt with in the previous chapters and that have been shown to be regulated in human tumours by methylation.

Polycomb Group Proteins

Polycomb group proteins (PcG) form part of a gene regulatory mechanism, involving epigenetic modification of histones, that determines cell fate during development. The dysregulation of PcG genes, such as Bmi1, Pc2, Cbx7, and EZH2 has been linked with deregulated proliferation in cancer cells. PcG proteins are important for maintaining the silenced state of homeotic genes. PcG proteins, together with Trithorax group proteins, regulate coordinated patterns of gene activity involved in diverse processes including self- renewal of some stem cells.  Biochemical and genetic studies in Drosophila and mammalian cells indicate that PcG proteins function in at least two distinct protein complexes: the ESC-E(Z) or EED-EZH2 complex, and the PRC1 complex. Recent work has shown that at least part of the silencing function of the ESC-E(Z) complex is mediated by its intrinsic activity for methylating histone H3 on lysine 27. In addition to being involved in Hox gene silencing, the complex and its associated histone methyltransferase activity are important in other biological processes including X-inactivation, germline development, stem cell pluripotency and cancer metastasis.

PcG complexes 2 and 3 contain a histone lysine methyltransferase (HKMT) activity that targets different lysine residues on histones H1 or H3 in vitro. Recently, silencing of human polycomb target genes has also been shown to promote methylation of histone H3 Lysine 27 (Kirmizis et al., 2004).
Deregulated activity of the chromatin remodeling Polycomb Repressive Complex 2 (PRC2) has recently been shown to be a frequent event in human tumours.

Overexpression of the PcG gene Bmi1 promotes cell proliferation and induces leukaemia through repression of ink4a/Arf tumour suppressors. Conversely, loss of Bmi1 leads to haematological defects and severe progressive neurological abnormalities. Bmi1-null mice manifest clonal expansion of granule cell precursors, which may result in development of medulloblastomas. The expression of BMI1 and patched (PTCH) are linked in many human medulloblastomas suggesting involvement of the sonic hedgehog (SHH) pathway. 

L3MBTL is a PcG protein encoded by the L3MBTL gene on chromosome 20q, deletion of which is associated with myeloid malignancies. Interestingly, mutations of L3MBTL have not been identified, but recent results suggest that this gene is imprinted. Deletions of 20q associated with myeloid malignancies result in loss of either the unmethylated or methylated allele. 
RASSF1A

RASSF1A is involved in regulating apoptosis and cell cycle progression by inhibiting cyclin D1 accumulation. Aberrant RASSF1A promoter methylation is frequently observed in both adult and childhood human cancers. ]

