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Abstract:  

The number of mRNA and protein molecules expressed from a single gene 

molecule fluctuates over time. These fluctuations have been attributed, in part, to the 

random transitioning of promoters between transcriptionally active and inactive states, 

causing transcription to occur in bursts. However, the molecular basis of transcriptional 

bursting remains poorly understood. By electron microscopy of single PHO5 gene 

molecules from yeast, the authors show that the ‘‘activated’’ promoter assumes 

alternative nucleosome configurations at steady state, including the maximally 

repressive, fully nucleosomal, and the maximally non-repressive, nucleosome-free, 

configuration. The authors demonstrate that the observed probabilities of promoter 

nucleosome configurations are obtained from a simple, intrinsically stochastic process 

of nucleosome assembly, disassembly, and position-specific sliding; and we show that 

gene expression and promoter nucleosome configuration can be mechanistically 

coupled, relating promoter nucleosome dynamics and gene expression fluctuations. 

Together, their findings suggest a structural basis for transcriptional bursting, and offer 

new insights into the mechanism of transcriptional regulation and the kinetics of 

promoter nucleosome transitions. 

 

 

References:  

1. Brown CR, Mao C, Falkovskaia E, Jurica MS, Boeger H, Linking stochastic fluctuations in 

chromatin structure and gene expression. PLoS Biol. 2013, 11(8):e1001621.  

 

2. Elowitz MB, Levine AJ, Siggia ED, Swain PS, Stochastic gene expression in a single cell. 

Science, 2002, 297(5584):1183-6. 

 

3. Boeger H, Griesenbeck J, Kornberg RD. Nucleosome retention and the stochastic nature of 

promoter chromatin remodeling for transcription. Cell. 2008, 133(4):716-26. 


