
 

Short Abstract — Environmental changes have complex 

biological effects on organisms. In this study we aim to better 

understand how E.coli changes its promoter activity in 

response to its growth media. Using promoters fused to GFP as 

a measure of promoter activity, we find preliminary evidence 

that transcription dynamics in a mixture of growth media can 

be described as a linear combination of the transcription 

dynamics in the individual growth media.  
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ROWTH of E.coli on different media results in different 

transcriptional responses. While responses of specific 

genes to signal combinations have been studied in E.coli 

[1,2,3], the dynamics of transcription in medium 

combinations is not well understood. 

A recent study showed that the transcriptional response of 

E.coli to pairs of antibiotic drugs can be described as a linear 

combination of the individual drugs. This study was 

performed on genes showing opposite response (induction 

versus reduction) to two drugs [4]. Another recent study 

conducted on a human lung cancer cell line showed that also 

in eukaryotes, the dynamic protein response to two 

individual cytotoxic drugs is a linear combination of the 

responses to individual drugs [5]. 

Using promoters fused to GFP as a measure of promoter 

activity [6], we quantitatively describe the transcriptional 

response of E.coli to different combinations of growth 

conditions to within an error of a few percent. We find for 

the conditions tested that the transcriptional response of 

E.coli to a combination of two (or more) growth conditions 

to be a linear combination of the transcriptional response 

obtained for the individual growth conditions.  

 We are currently testing how well we can predict 
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combinations of three or more conditions from pairs of 

condition data. If such simplicity in the bacterial response 

turns out to be valid, it would facilitate rapid screening of 

many combinations of growth conditions by eliminating the 

need to exponentially increase the number of experiments 

with the number of growth conditions added.  
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