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Could an upstream putative promoter within int1 be essential for transcription of 

qepA in E. coli? 
Kenesha Broom 

 

Transcription is the process of converting a double stranded DNA molecule into a single 

stranded molecule called messenger RNA (mRNA) in order to begin the process of gene expression. It 

is the second of the three components of the central dogma of cellular function. Promoters are the 

starting points for transcription. They are short sequences of DNA that light the beacon for 

transcription elements to attach and begin transcription of genes in prokaryotes. Typically, the 

promoter is found directly in front of the gene it transcribes. However, is it possible for a promoter to 

be located more than 300 base pairs (bp) away from the gene it transcribes? Furthermore, is it possible 

for such a promoter to be found within the sequence of another gene?  

Such a scenario appears to be the case for the efflux pump gene, qepA. The multi-drug resistant 

gene has been found in E. coli and causes resistance to several antibiotics such as the fluoroquinolone, 

ciprofloxacin. qepA is found within the circular DNA of a plasmid in between two transposable 

elements calledw IS26. The IS26 elements allow for the DNA sequences between them to hop from 

one place in a genome to another. This hopping allows antibiotic resistance mechanisms and virulence 

factors, genes that can increase the viability and dissemination of microbes (e.g. toxins), to transfer 

into non-infectious bacteria. The region between the IS26 elements not only harbors qepA but several 

other genes such as a truncated int1, an integrase gene that allows for foreign DNA to be incorporated 

into a genome.  

The initial goal of this study was to place the qepA DNA sequence within the genome of a non-

infectious E. coli behind an inducible arabinose promoter, pBAD. The arabinose promoter is activated 

by the presence of arabinose, a monosaccharide used as fuel for E. coli. Therefore, an increasing 

addition of arabinose to the cells containing qepA behind the pBAD promoter increases the expression 

of qepA. We wanted to discover whether the qepA DNA sequence alone, the coding sequence, could 

lead to an increase in the minimal inhibitory concentration, (the least amount of drug required to 

impede the growth of bacteria) MIC, of an antimicrobial substance. Upon successfully placing the 

qepA coding sequence behind the pBAD promoter we were unable to obtain a MIC increase when 

exposed to ciprofloxacin. Thus, we decided to place a small fragment, 3.2 kilo bases (kb), of the IS26 

flanked region harboring qepA behind the pBAD promoter and obtained a MIC increase of 0.25 g/ml 

from 0.015 g/ml. The latter MIC is that of non-infectious E. coli without qepA. 

Following this result, we sought to discover whether another regulatory element existed within 

the portion of the 3.2kb fragment preceding qepA that was necessary for the transcription of the gene, 

thus the increased MIC. To investigate this, we performed a deletion analysis in which small portions 

of the 3.2kb fragment were removed and replaced with a kanamycin resistance cassette. The analysis 

revealed that deletions not containing int1 led to a MIC of 0.015 g/ml. The one strain containing int1 

conferred a MIC of 0.125-0.25g/ml. Using a promoter sequence locator software, we discovered a 

putative promoter within the int1 gene with the directional orientation capable of transcribing qepA. 

Surprisingly, int1 is located 368bp in front of the qepA coding sequence.  

Although promoter sequences are usually small, they are fundamental to gene expression, 

protein production, thus, cellular function. As seen in this project, promoters can be elusive and the 

beacon is not always in plain sight. However, finding the putative promoter within int1 proves to be a 

captivating result warranting further investigation.  


