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Brief description of project: 

Proper transmission of genetic material is an absolute necessity for the viability of all cells. In most cases DNA replication must be initiated once (and only once) per cell cycle to ensure precise coordination of genome duplication and segregation. Specific initiation factors containing AAA+ ATPase domains (DnaA in bacteria, Orc1/Cdc6 in archaea, and ORC in eukaryotes) bind to regions of DNA where they oligomerize and unwind the DNA double-helix to facilitate the assembly of an active replication fork. Understanding the mechanisms of DNA replication initiation in relatively simple organisms such as bacteria will likely have direct relevance to regulation of DNA replication in more complex organisms.

Bacterial chromosomes contain a single origin of replication (oriC) that is recognized by the initiator protein DnaA. DnaA binds several classes of DNA recognition elements (DnaA-boxes) located within oriC to drive the local unwinding of an AT-rich DNA element (the DNA-unwinding element, DUE) and the assembly of the replication machinery to initiate DNA replication. To examine the sequences required for proper function of the Bacillus subtilis oriC, a set constructs containing either deletions or scrambled DnaA-boxes will be created and integrated into the bacterial chromosome to replace the endogenous origin. Marker frequency analysis using quantitative PCR and direct visualization of DNA replication in single cells using fluorescently labeled proteins will be performed to understand the effects of oriC mutants on DNA replication initiation. To compliment these in vivo studies, the interaction of DnaA with the various DnaA-box sequences (individually or in naturally occurring sets) will be determined in vitro using surface plasmon resonance, and the functionality of each mutant oriC will be determined using origin unwinding assays. The ultimate goal of this project will be to identify the minimal sequences required for oriC function

Duration of award: 4 years integrated MRes/PhD

Eligibilty: UK nationals. EU nationals that have lived in the UK for 3 years prior to the start of the studentship are eligible for full award. International students are not eligible.

Degree subject: microbiology, genetics, molecular biology, cell biology, or biochemistry Classification: 2:1 or above

Value of award: Fees –UK, Stipend 10/11 £13,590 
Contact for further info: Dr Heath Murray (heath.murray@ncl.ac.uk)
No closing date
Project start date: 20th Sept 2010

