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            Key Points

                	
                  The identification of the Lys-specific demethylase (LSD) and the Jumonji C (JMJC) protein families that catalyse the demethylation of methylated Lys residues has led to a new paradigm for how histone methylation is regulated.

                
	
                  The histone demethylases are involved in regulating cellular processes such as chromatin structure and transcription. They are important for normal embryonic development and are involved in diseases such as cancer.

                
	
                  Both histones and non-histone proteins are targets for the histone demethylases. Examples of non-histone substrates include p53, DNA methyltransferase 1 (DNMT1) and E2F1.

                
	
                  Histone demethylase activity is regulated by expression levels, by targeting to specific sites in the genome and by post-translational modifications.

                
	
                  Histone demethylases bind to many target genes, where they enable transcriptional competence by ensuring a specific chromatin state.

                


              

Abstract
Histone modifications are thought to regulate chromatin structure, transcription and other nuclear processes. Histone methylation was originally believed to be an irreversible modification that could only be removed by histone eviction or by dilution during DNA replication. However, the isolation of two families of enzymes that can demethylate histones has changed this notion. The biochemical activities of these histone demethylases towards specific Lys residues on histones, and in some cases non-histone substrates, have highlighted their importance in developmental control, cell-fate decisions and disease. Their ability to be regulated through protein-targeting complexes and post-translational modifications is also beginning to shed light on how they provide dynamic control during transcription.
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                    Figure 1: The catalytic mechanisms of histone demethylation.[image: ]


Figure 2: Histone methylation and the activity of histone demethylase families.[image: ]


Figure 3: Functions of histone demethylases.[image: ]


Figure 4: Regulation of demethylase activity.[image: ]
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