Cloning a plasmid to assess in vitro control of gene expression by a ribosomal protein homolog
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Francisella tularensis is a pathogenic bacterium that causes tularemia and we are interested in how its virulence genes are regulated. One of the three homologs of bS21 encoded by F. tularensis, bS21-2, governs production of key virulence genes, including the type VI secretion system gene pdpA. Specifically, in cells without bS21-2 compared to cells with bS21-2, there is less translation of mRNAs with the pdpA 5´ untranslated region (UTR). This suggests that bS21-2 positively regulates translation of pdpA. However, when the imperfect Shine-Dalgarno sequence of pdpA is modified to an ideal Shine-Dalgarno, bS21-2 no longer has a positive effect on translation in F. tularensis cells, an in vivo system. We are replicating these results in vitro, which will allow us to identify the minimal components necessary for regulation of translation by bS21-2. In particular, we will use an in vitro translation kit, adding a DNA template (a plasmid) with the 5´ UTR of pdpA fused to a reporter gene and F. tularensis ribosomes. We have constructed a plasmid which will allow us to easily modify 5´ UTRs. Now we are using this plasmid to modify the imperfect pdpA Shine-Dalgarno to the ideal Shine-Dalgarno and we will test translation efficiency of this template using the in vitro assay. We expect to see the regulatory effects of bS21-2 disappear when the 5´ UTR of pdpA contains an ideal Shine-Dalgarno. Our findings will help us understand the relationship between the 5´ UTR sequences of key virulence genes and the regulatory effects of bS21-2. 



