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PhD Scholarship 
Structural analysis of bacterial virulence factors 
The successful applicant will be based in the School of Biomedical Sciences (Dept. of Microbiology and Dept. of Biochemistry and Molecular Biology) and work under the supervision of A/Prof Anna Roujeinikova. The projects in the lab use a structural biology approach to gain molecular understanding of how medically-important bacteria, such as Helicobacter pylori and Neisseria gonorrhoeae cause disease. Detailed information on the current projects in the lab can be found at 

http://www.med.monash.edu.au/microbiology/staff/roujeinikova.html

Understanding the function of the motility protein B component of the bacterial flagellar motor (BFM). Motility has been implicated as one of the virulence factors in many pathogenic bacteria. Understanding of the molecular mechanism of rotation of the BFM has so far been hindered by the lack of detailed structural information about motility proteins, and we aim to address this gap in knowledge. We have recently determined the first crystal structure of the MotB domain that anchors the proton-motive-force generating mechanism of the motor to the cell wall, and formulated a model of how the stator attaches to peptidoglycan. We now aim to extend our studies to the full-length MotB and link the data on its structure and dynamics to its function.
Structural biology of major virulence factors of the carcinogenic bacterium Helicobacter pylori (in collaboration with Prof. Terry Lithgow, Dr. Terry Kwok). Pathogenic strains of Helicobacter pylori, associated with the development of adenocarcinoma in humans, inject CagA protein into gastric epithelial cells, where it interacts with many different host cell proteins, interfering with signalling pathways that regulate the cell growth and motility. Detailed characterization of the CagA structure and interactions will be undertaken for elucidation of its role in gastric carcinogenesis. In complementing experiments, the in-vivo activity of CagA fragments (e.g. effect on cell morphology and motility, interaction with various partner molecules) will be assessed. We are also interested in investigating the structure/function relationships in VacA – a multifunctional H. pylori toxin that induces a variety of cytopathic effects in mammalian cells. We aim to understand, at the molecular and structural level, how VacA is secreted and activated, how it inserts into host membranes to form channels and how it interacts with its receptors and the cytosolic proteins.

Understanding stress response mechanisms in Neisseria gonorrhoeae (in collaboration with Prof. John Davies). Interaction between heat shock sigma factor RpoH and molecular chaperone DnaK is strongly implicated in the stress response and virulence in N. gonorrhoeae. We will apply a range of structural biology techniques to understand the molecular mechanisms that underpin the specific RpoH-DnaK recognition and stress-induced complex dissociation.
The scholarship is open to Australian citizens, New Zealand citizens, and Australian permanent residents who hold an Australian or New Zealand bachelors degree with first class honours or overseas qualifications deemed equivalent by Monash university (please enquire if you are not sure). Applications from candidates currently completing an honours degree are also welcome. Applicants must meet English language proficiency standards.
Enquiries and applications can be sent to Anna.Roujeinikova@med.monash.edu.au
