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Broad-host-range plasmid DNA replication 

PREVIOUS AND CURRENT RESEARCH, FUTURE GOALS

Most bacteria contain plasmids, which are circular DNA physically separate from the chromosome. Plasmids play a major role in the horizontal gene transfer among bacteria. During this process, plasmids can confer a number of valuable traits upon the host organism, including resistance to antibiotics and heavy metals, production of toxins, and degradation of toxic compounds. Studies on plasmid transfer and plasmid host specificity can add to our understanding of fundamental processes such as DNA replication, chaperone protein activities and regulated proteolysis. The insights obtained from these investigations may result in new tools for fighting pathogens.


 The majority of plasmids are stably maintained in their natural host only. However, the promiscuous plasmids including plasmid RK2 are adapted to replicate and be stable in diverse groups of bacteria including plant, animal and human pathogens. These plasmids are the ideal models to study the host specificity of fundamental cellular processes. Previously plasmid metabolism has been analysed mainly in one bacterium, Escherichia coli.


Our goals aim at understanding of the genetic and biochemical mechanisms responsible for the initiation and stable maintenance of plasmid DNA in distantly related bacteria. Investigations are carried out to describe the host specificity of the molecular mechanisms whereby replication of the RK2 plasmid is initiated. We want to determine and characterize host chaperone systems whereby the protein that initiates plasmid replication is 

activated. We are also interested in analyzing host-dependent proteolysis of plasmid factors and in describing the post-segregational killing system. The determination of how chaperones and proteolysis affect the plasmid distribution and segregation is another of our goals. 
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