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There are three well known types of ribonucleic acid (RNA) known: messenger RNA, transfer 
RNA and ribosomal RNA. These three forms of RNA take part in the process of gene expression 
in which a gene is converted to protein. In recent years a new category of RNA has been 
discovered across all kingdoms which has the ability to regulate the expression of genes.  
 
In bacteria, this new type of RNA is referred to as small RNA (sRNA). In the majority of the 
known cases of gene regulation by sRNA, the sRNA regulates gene expression by interacting 
with messenger RNA of the target gene. The interaction between the sRNA and messenger RNA 
alters the process of translating the messenger RNA into protein, thereby regulating the gene’s 
expression.  
 
In the bacteria Escherichia coli, over 70 sRNAs are currently known but only a handful of these 
have recognized gene targets. This project predicted gene targets for sRNA regulation from a 
collection of the known E. coli genes and attempted experimentally validate the predictions. To 
narrow the search, the targets for gene regulation were predicted from a collection of the known 
E. coli outer membrane proteins. 
 
The predicted gene targets and sRNA genes were experimentally tested through a gene cloning 
technique which involved introducing a copy of the sRNA gene and a portion of the predicted 
target gene into a strain of E. coli. The portion of the predicted gene target was attached to a green 
fluorescent protein gene before it was introduced to the E. coli strain so that it would be readily 
identifiable when expressed.  
 
The sRNA regulation of the gene targets was detected by measuring a change in the expression of 
the green fluorescent protein attached to the gene target when an sRNA was present. The change 
in the expression was measured by Western blot, a technique that allows the separation and 
identification of the green fluorescent protein from the other proteins in the cell. 
 
The experimental results showed the outer membrane protein genes fepA and imp2 may be 
positively regulated by the sRNAs RyeA and SraF, respectively, while the outer membrane 
protein gene phoE may be negatively regulated by a predicted sRNA PsrA17.  
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