
Figure 1 | Enhancers and their features. a | Enhancers are distinct genomic regions (or the DNA sequences 
thereof) that contain binding site sequences for transcription factors (TFs) and that can upregulate (that is, 
enhance) the transcription of a target gene from its transcription start site (TSS). Along the linear genomic DNA 
sequence, enhancers can be located at any distance from their target genes, which makes their identification 
challenging. b,c | In a given tissue, active enhancers (Enhancer A in part b or Enhancer B in part c) are bound by 
activating TFs and are brought into proximity of their respective target promoters by looping, which is thought to 
be mediated by cohesin and other protein complexes. Moreover, active and inactive gene regulatory elements are 
marked by various biochemical features: active promoters and enhancers are characterized by a depletion of 
nucleosomes, which is the structural unit of eukaryotic chromatin. Nucleosomes that flank active enhancers show 
specific histone modifications, for example, histone H3 lysine 4 monomethylation (H3K4me1) and H3K27 
acetylation (H3K27ac). Inactive enhancers might be silenced by different mechanisms, such as by the Polycomb 
protein-associated repressive H3K27me3 mark (part b) or by repressive TF binding (part c). d–f | Complex patterns 
of gene expression result from the additive action of different enhancers with cell-type- or tissue-specific 
activities. The schematic mouse and Drosophila melanogaster embryos are drawn after REFS 7,43. Pol II, RNA 
polymerase II.
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