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Regulation of DNA replication and gene expression

PREVIOUS AND CURRENT RESEARCH

Our research is focused on the mechanisms of regulation of DNA replication and gene expression, mostly in bacteria. Escherichia coli and bacteriophage lambda are our model organisms. 

We found that bacetriophage lambda replication complex is not disassembled after the initiation of DNA replication, but it is inherited by one of two daughter DNA copies. Such an inherited complex may be active in subsequent replication rounds. This finding indicated that the assembly of the replication complex is not a signal for triggering DNA replication. We found that such a role is played by transcriptional activation of the origin. Currently we are working on the molecular mechanism by which transcription proceeding near the origin region triggers a new round of DNA replication.

Our studies revealed that proteins involved in the regulation of DNA replication initiation in E. coli, DnaA and SeqA, are also specific transcription factors. We are studying the mechanisms of transcription stimulated by these proteins. We are also investigating the mechanism of transcription regulation conducted by guanosine tetraphosphate (ppGpp), a signal molecule for the stringent control (a bacterial response to amino acid and carbon starvation). Moreover, we are studying the regulation of bacterial gene expression conducted by RNA polyadenylation. 

Apart from E. coli and bacteriophage lambda, a marine bacterium Vibrio harveyi is another model organism in our studies. We have isolated and characterized the first viable null mutant in a bacterial gene (called cgtA) coding for a member of Obg-like proteins. It appears that the CgtA protein is involved in the regulation of various chromosomal functions. Moreover, by using a series of genetically modified V. harveyi strains, we have developed a new mutagenicity assay, which appears to be useful in monitoring of the natural environment.

FUTURE PROJECTS AND GOALS

Apart from continuation of our studies on the regulation of DNA replication and gene expression in bacterial cells, the role of small GTP-binding proteins (e.g. CgtA), and development of new assays for detection of mutagenic pollution of natural environment, we have started projects in the field of human molecular genetics. We are involved in studies on genetic and biochemical mechanisms of elevated levels of homocysteine in human blood, which is a risk factor for arteriosclerosis. Moreover, we are beginning to investigate the mechanisms of variability of lysosomal storage diseases, a group of rare genetic disorders. 
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