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Gene expression is initiated when RNA synthetase (RNA polymerase) recognizes
a specific sequence called a promoter, which is the transcription initiation site of a gene on the
genome. For the RNA polymerase core enzyme in prokaryotes to recognize the promoter, it must bind to
a subunit called the sigma factor to form a holoenzyme. As part of overall understanding of the
mechanism of genome transcriptional regulation, we comprehensively analyzed the genomic promoter of
the sigma factor RpoN holoenzyme and its enhancer NtrC to respond to nitrogen deprivation in E. coli
and found that RNA polymerase, originally intended for gene expression, has a repressive effect on
gene expression. Based on our findings, we propose a dual function for the RNAP RpoN holoenzyme, as

a repressor (in the absence of NtrC) and as a NtrC-activated transcriptase. This repressor type of
promoter was termed as a repressive promoter.
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RpoN-holo + NtrC / RpoD-holo competition assay
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