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Applications are now being invited for CSIRO Animal, Food and Health Sciences PhD’s at the Australian Animal Health Laboratory, Geelong. 

CSIRO Careers website (www.csiro.au/careers) at  http://csiro.nga.net.au/?jati=35cc7b62-ccca-7218-2264-77408c2053e5.   

Remember to type VIC13/04320 in the reference number field.           Closing date for applications is :  Monday, 15 December 2013. 

 

• Determinants of neuro-invasion for Hendra virus  

• Precision genome engineering of the pig for disease resistance 

• Innate antiviral immunity in bats 

• The role of membrane surface properties and flow fields on membrane fouling in diary processing 

• The proteome response of mosquitoes to alphavirus infection 

• Transmission and infection dynamics of novel influenza A isolated from pigs 

• Inflammation as a facilitating process for pathogenicity of avian influenza   

 
Determinants of neuro-invasion for Hendra virus 

This project will investigate the molecular determinants of neuro-invasion of Hendra virus.  Previous work in the laboratory has shown that Hendra virus infects the brain in 
many different mammalian models.  The viral determinant allow for this are unknown.  This project will use reverse genetics to investigate the key proteins involved in this 
infection, recreating mutant viruses which no long have the ability to infect the brain. 

For more information contact:  Glenn Marsh, Ph: 03 5227 5125, Email: glenn.marsh@csiro.au, Deb Middleton, Ph: 03 5227 5016, Email: deborah.middleton@csiro.au, 
Linfa Wang, Ph: 03 5227 5121, Email: linfa.wang@csiro.au.  University affiliation: Hans Netter, Monash University.  

 
Precision genome engineering of the pig for disease resistance 

The project will involve the use of RNAi transgenic constructs and precision genome engineering technology to place hairpin RNA in specific locations in the genome of 
cultured pig cells to bring about depression of RNAi against one or more disease targets (TBD – selection from, porcine influenza virus, African Swine fever virus, PRRS 
virus).  Engineered cells will be characterised and eventually challenged with virus.   Successful virus protection will lead to selection of cells for Somatic Cell Nuclear 
Transfer and the attempt to develop live pigs expressing the disease resistance cassettes.  We will be assessing the use of RNA polymerase III drive RNAi in cassettes 
introduced by transposon and comparing this with precision engineered introduction of RNA hairpins adjacent to natural microRNAs to achieve parallel processing (hitch 
hiking) for RNAi expression.  The project will not depend on the development of a live pig (though this may be an outcome), but it will present many opportunities for 

 

CSIRO ANIMAL, FOOD & HEALTH SCIENCES:  PhD projects available in 2014 
 



CAFHS Geelong PhD Projects 2013                                                                                                                                                                                                                                                               Page 2 of 4 

comparative analysis of different approaches to the solution of the attempt to generate protective RNAi for disease control and the opportunity to use a range of precision 
genome engineering techniques. 

For more information contact: Mark Tizard, Ph: 03 5227 5753, Email: mark.tizard@csiro.au, Tim Doran, Ph: 03 5227 5788, Email: tim.doran@csiro.au, Anthony Keyburn, 
Ph: 03 5227 5769, anthony.keyburn@csiro.au.  University affiliation: Monash University. 

 

Innate antiviral immunity in bats 

Bats have been identified as reservoir species for a number of viruses, including henipaviruses, SARS-CoV and variants of rabies viruses.  Although lethal in most other 
mammals, these viruses rarely lead to clinical or pathological consequences for bats, consistent with the possibility that the bats immune response is able to control viral 
replication more effectively than that of other mammals.  However, there is currently little information available on the immune system of bats and few reagents exist to study 
antiviral immunity in bats.  This project will examine the innate immune response of bats to viral infection using the model bat species, the Australian black flying fox, 
Pteropus alecto.  A number of important observations have already been made showing differences in the activation of the interferon response and the nature of natural 
killer cells in P. Alecto providing the foundation for a number of future studies.  Projects will examine the regulation of the interferon response and the role of natural killer 
cells to elucidate their roles in the asymptomatic nature of viral infection in bats.  These projects will use a variety of approaches including bioinformatics, cloning, 
sequencing, cytotoxicity assays, ELISA, protein expression, siRNA knockdown of genes and confocal microscopy. 

Project 1 

Type I interferons (IFN) encode a multigene family that includes IFNA and IFNB, which play an important role as the first line of defence against viral infection.  In humans 
and other mammals there are multiple copies of IFNA (13 copies in humans).  IFNA has a low baseline level of expression in unstimulated cells but is rapidly induced 
following viral infection.  In contrast, bats have only a single functional IFNA gene which has a high baseline level of expression in unstimulated bat cells but is not further 
induced following viral infection.  This project will examine the role of IFNA in viral infection in P. Alecto and examine the signalling pathways responsible for IFN infection. 

Project 2 

Another member of the type I IFN family, IFNW has also been implicated in antiviral defence in some species.  Interestingly, the IFNW family has expanded to up to a dozen 
members in bats in comparison to humans which have only a single functional IFNW.  Due to the importance of IFNs in initiating an immune response to viruses, this project 
will focus on the characterization of IFNW in the black flying fox, P. Electo to determine whether IFNW plays a role in antiviral defence in bats. 

Project 3 

One of the first lines of defence against viral infection is the activation of natural killer (NK) cells which lyse virus infected cells and result in cytokine production.  In bats, the 
repertoire of NK cell receptors differs from that of other mammals, hinting at differences in the activation of NK cells in bats.  To determine whether NK cells play a role in the 
ability of bats to rapidly control viral replication, this project will characterize the repertoire and functional activity of bat NK cells in P. Alecto and their role in the antiviral 
immune response. 

For more information contact: Michelle Baker, Ph: 03 5227 5052, Email: michelle.baker@csiro.au.  University affiliation: Monash University or the University of Sydney. 

 

The role of membrane surface properties and flow fields on membrane fouling in dairy processing 

Membrane processing is one of the most important unit operations in dairy processing.  Fouling of membranes is a recognised problem in food processing as it reduces 
production efficiencies, increases costs and adds to the environmental footprint of this processing step. 
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Depending on the composition of the feed stream, fouling components range from minerals to lipids and proteins whilst flow conditions and membrane surface properties 
also contribute to fouling.  Various strategies aimed at reducing membrane fouling have been developed but there is a great need to further understand fouling mechanisms.  
Dairy processing stream composition, membrane surface attributes and flow properties all play a role in the formation of fouling layers.  This project will use modern 
physico-chemical characterisation and engineering tools to understand membrane fouling mechanisms during membrane filtration of typical dairy streams. 

Initially, the student will complete a comprehensive review of the relevant information including literature.  This review will be followed by the design and setup of an 
experimental rig useful for the formation and study of fouling layers.  Membrane preparation methods leading to specific membrane surface properties will be employed.  
The new membranes will be subjected to fouling experiments followed by autopsies of the membranes.  The deposited layers will be analysed to understand the nature of 
the fouling layers formed under selected solution conditions and flow conditions.  Advanced methods for imaging as well as chemical and biophysical analysis will be 
employed to characterize the nature and mechanisms involved in the formation of fouling layers.  Hydrodynamic experiments and modelling of flow and pressure fields will 
also be employed to extend the application of results to different filtration operations. 

For more information contact: Regine Stockmann, Ph: 03 9731 3323, regine.stockman@csiro.au, Dr Manh Hoang, Ph: 03 9545 2716, Email: manh.hoang@csiro.au.  
University affiliation: Prof. Stephen Gray, Victoria University. 

 

The proteome response of mosquitoes to alphavirus infection 

Mosquitoes are carriers of various arboviruses of clinical significance, including the West Nile and dengue viruses (flaviviruses) and chikungunya and Ross River virus 
(alphaviruses).  The mosquito response to viral infection may be an important determinant of their competence to transmit these viruses and understanding the response 
may create opportunities for novel interventions to block transmission.  Our group has taken various approaches to characterize the mosquito antiviral immunity and we 
have identified a number of genes that play a role in limiting infection.  This project will identify and characterise novel antiviral genes in mosquitoes using a proteomics 
approach.  Using chekungunya and Ross River virus infections in mosquitoes, proteins up-regulated or down-regulated will be identified and their role in the mosquito 
defence system will be ascertained.  This project will use a variety of approaches including bioinformatics, protein expression, immunofluorescence (confocal microscopy) 
and dsRNA knockdown.  The project will also focus on the evolutionary arms-race at the vector-virus interface, which enables the virus to survive and thrive in mosquitoes.  
This will involve using bioinformatics approaches to identify the residues in the host as well as virus proteins playing a role in the evolutionary selection process. 

For more information contact: Prasad Paradkar, Ph: 03 5227 5462, Email: prasad.paradkar@csiro.au, Kim Blasdell, Ph: 03 5227 5261, Email: kim.blasdell@csiro.au, 
Peter Walker, Ph: 03 5227 5165, Email: peter.walker@csiro.au, Brian Meehan, Ph: 03 5227 5362, Email: brian.meehan@csiro.au.  University affiliation: TBC – RMIT or 
Deakin University. 

 

Transmission and infection dynamics of novel influenza A isolated from pigs 

Pathogenesis of novel influenza A viruses; influenza virus reverse genetics; classical and molecular virology; zoonotic infectious disease; host-pathogen interactions. 

• Genetic and serologic characterization of novel swine-origin H3 and H1 influenza A viruses isolated from Australian piggeries at AAHL. 
• In vitro characterisation of replication properties and kinetics of the different swine-origin viruses. 
• Definition of the transmission and pathogenicity of representative swine influenza virus isolates using the ferret model of disease. 
• Identification of genetic markers of transmission and virulence in novel swine-origin influenza A viruses. 
• Characterization of the role(s) of identified genetic markers in the biology and pathogenesis of swine influenza virus, using reverse genetics together with in vitro culture 

systems and in vivo animal model of disease. 
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• Characterization of the genetic diversity of virus swine influenza viruses circulating in Australian pigs, at both the genotype (circulating within pig populations) and 
quasispecies (within infected individuals), using next generation sequencing. 

• Training in classical virology (e.g., virus culture, serology and immunohistochemistry, animal experimentation and pathogenesis (infection dynamics, clinical 
observations, sampling, necropsy and pathobiology), and molecular virology (RT-PCR, sequence and bioinformatics analyses, reverse genetics). 

• The candidate will gain experience in ethics and animal welfare requirements for animal-pathogen experimentation, animal work within a BSL3 animal facility. 
 

For more information contact: Frank Wong, Ph: 03 5227 5056, Email: frank.wong@csiro.au, David Williams, Ph: 03 5227 5364, Email: david.williams@csiro.au, John 
Bingham, Ph: 03 5227 5008, Email: john.bingham@csiro.au.  University affiliation: John Stambas, Ph: 03 5227 5740, Email: john.stambas@csiro.au, Deakin University. 

 

Inflammation as a facilitating process for pathogenicity of avian influenza 

The continuous emergence of influenza viruses into avian and mammalian (including human) populations is of great concern, and despite recent scientific advances we still 
have a limited understanding of the factors that determine their pathogenicity.  The “low pathogenic” influenza viruses, in particular, are not well understood in the 
mechanisms by which they cause disease; yet it is these viruses that drive the emergence of forms that are pathogenic to humans and livestock.  Scientific endeavour 
around the world has looked at various infection processes, including receptor specificity, immune responses, enzyme efficiency and gene expression profiles to help 
understand the pathogenic determinants.  One area that has not been examined closely is the role of other pathogenic processes in facilitating infection establishment.  The 
purpose of this project is to examine this factor, particularly underlying inflammatory disease, in facilitating the establishment of influenza in chickens and ducks.  The 
student will learn disciplines and techniques that include animal infection trials, histological detection of viral and cell markers, novel microscopy methods, cytokine 
expression analysis and molecular sequencing.  The core of this project will involve establishing models of inflammation in birds, and will utilise these to correlate with 
influenza infection processes. 

For more information contact: John Bingham, Ph: 03 5227 5008, Email: john.bingham@csiro.au, Michelle Baker, Ph: 03 5227 5052, Email: michelle.baker@csiro.au.  
University affiliation: TBC. 

 

 


