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Abstract 

For most genes in most bacteria, the key regulatory step that modulates gene expression 

seems to be mediated by transcription factors (TFs), initiation  factors, and RNA polymerase. 
The activating TFs increase gene expression by making direct interactions with promoter 

DNA, initiation  factors, and/or RNAP. However, the underlying structural basis and 
molecular mechanism are largely unknow. We have solved cryo-EM structures of 

transcription activation complexes comprising bacterial RNA polymerase, initiation  factors, 
promoter DNA, and three representative activating TFs. The structures visualize the global 

architecture of transcription machinery and TFs engaged with promoter DNA, and provide 

structural basis for understanding bacterial transcription activation.  
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