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Promoter-Reporter Construct Libraries

Bacterial promoter-reporter construct librarie have also found 
utility in chemical genomic studies in assessing transcription patterns 
on a global level in response to small molecules. In contrast to 
microarray technology, these libraries provide high resolution, data-
rich time courses of promoter response to bioactive small molecules. 
These advantages facilitated the investigation of the action of antibiotics 
in  Salmonella typhimurium  at subinhibitory concentrations. Here, 
significant transcriptional activation of various promoters revealed that 
antibiotics can have multiple effects on the cell by acting as chemical 
signals to control bacterial metabolic processes, suggesting a new role 
beyond therapeutic utility.

In 2006, Zaslaver et al. reported on the creation of a transcriptional 
fusion promoter library in  E. coli  , where ∼2000 promoters were 
fused to gfp. Using this library, Bollenbach et al. looked to shed light 
on the mechanism of suppressive drug interactions between [5] DNA 
and protein synthesis inhibitors, whereby the combination of the two 
allows the cells to grow faster. Examination of the expression profiles 
of ∼200 E. coli promoters in response to different antibiotics revealed 
that ribosomal levels are not optimally regulated under conditions of 
DNA stress, causing an imbalance between DNA and protein levels. 
Reducing protein levels with protein synthesis inhibitors restores this 
imbalance allowing cells to grow faster; this same trend is observed 
when mutations in the ribosomal RNA operons impinge on ribosome 
synthesis. Overall, promoter-reporter construct libraries provide a 
unique look at expression dynamics in cells and can reveal fascinating 
roles for even the most well-established antibiotics.

Conclusions
Microbial systems, characterized by redundant and complex 

functional pathways typify the modern view of the cell and, as such, 
modern technologies, used to perturb, explore, and even reconstruct 
these systems, are increasingly touted for studying biological systems.
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