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There are different mechanisms for regulating genes in bacteria which function at different levels 

such as the transcriptional and post-transcriptional level. Small RNAs (sRNAs) are short length 

RNA molecules which act as post-transcriptional regulators. They exert their function by base 

pairing with their target mRNAs. A few sRNAs can induce translation of their target mRNA by 

opening up the translation initiation region so that ribosomes can bind to it and initiate 

translation. However, most sRNAs bind to the ribosomal binding site on their target mRNA and 

prevent ribosomes from binding to this site. Therefore, translation is blocked. 

  

Different sets of recurring regulatory patterns, called network motifs, have been characterized by 

computational analyses. Each of these network motifs has specific characteristics and enables 

bacteria to respond to environmental stimuli more efficiently. Incorporation of sRNAs in some of 

these networks has some advantages over proteins such as reducing the metabolic cost and to 

promote faster regulation of a gene.  

 

OmpF is one of E. coli’s outer membrane porins which is more 

highly expressed in low osmolarity and controls passive diffusion 

through the membrane. The ompF gene is regulated at the 

transcriptional level by OmpR, a transcription factor which belongs 

to a two component system. At the post-transcriptional level, 

translation of ompF mRNA is regulated by a sRNA called MicF. At 

high osmolarity, OmpR represses the transcription of ompF while at 

the low osmolarity it activates ompF’s transcription. In addition, 

OmpR can activate the transcription of the micF gene. This network 

motif is called feed-forward loop and based on its structure, it 

causes fast or slow expression of the target gene.  

 

Most of experimental studies about regulatory networks have been done by studying the 

interaction between transcription factors and genes. The aim of this project was to study the 

kinetic role of MicF in the mentioned regulatory network. It was shown that MicF is more highly 

expressed at high osmolarity, and during a change in E. coli’s environment from low to high 

osmolarity at 37 ºC, it assists OmpR to rapidly decrease the expression of the ompF gene. It was 

also shown that MicF’s role in down-regulating the expression of ompF is less pronounced at the 

low osmolarity and 24 ºC.       


