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Recent technological advances are 
transforming our understanding of how 
the DNA sequence of the genome is 
transcribed into its functional output of 

RNA and protein. Researchers are uncovering new 
layers of complexity on many levels, ranging from the 
mechanism by which genes are transcribed into RNA 
to how genetic changes can give rise to disease. 

Advances in the detailed mapping of transcription 
factors across the genome are revealing, for example, 
unexpected rate-limiting steps during the initiation 
of gene transcription by RNA polymerase. And such 
analyses are defining the regulatory regions of genes, 
as well as the factors that bind to these regions. The 
distribution of nucleosomes along DNA can now also 
be finely mapped, showing the dynamic interplay 
between the packaging of DNA into chromatin and the 
binding of transcription factors to regulatory regions. 

Improved techniques for following the three-
dimensional interactions of chromosomes in the 
nucleus are allowing the effect of such interactions 
on gene activation and silencing to be explored 
and are offering glimpses of the poorly understood 
substructure of the nucleus. Furthermore, high-
throughput sequencing methods are uncovering 
different classes of RNA that are transcribed from 
various regions of the genome but not translated 
into proteins, raising the question of the functional 
importance of these RNAs. 

Complementing such experimental methods, 
computational approaches are revealing the 
importance of mutations that promote susceptibility 
to disease not by directly affecting protein-coding 
sequences but instead by disrupting gene regulatory 
regions. And computational network approaches are 
aiding our understanding of the systems-level changes 
driven by disease-associated mutations.

These Reviews are intended to convey some of the 
current excitement in the transcription and genomics 
fields, and we are grateful to the authors and reviewers 
for their contributions. 

Alex Eccleston and Magdalena Skipper, Senior Editors
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