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ABOUT THE DOHERTY INSTITUTE
Finding solutions to prevent, treat and cure infectious diseases and
understanding the complexities of microbes and the immune system requires
innovative approaches and concentrated effort. This is why The University of
Melbourne – a world leader in education, teaching and research excellence –
and The Royal Melbourne Hospital – an internationally renowned institution
providing outstanding care, research and learning – have partnered to create
the Peter Doherty Institute for Infection and Immunity (Doherty Institute); a
centre of excellence where leading scientists and clinicians collaborate to
improve human health globally.
Located in the heart of Melbourne’s Biomedical Precinct, the Doherty
Institute is named in honour of Laureate Professor Peter Doherty, winner of
the 1996 Nobel Prize for discovering how the immune system recognises
virus-infected cells. Under the expert guidance of Director, University
of Melbourne Professor Sharon Lewin, a world leader in research and
clinical management of HIV and infectious diseases, the Doherty Institute
employs more than 700 staff who conduct a broad spectrum of activities
– from discovery research; to the diagnosis, surveillance and investigation
of disease outbreaks; and the development of ways to prevent, treat and
eliminate infections.
The Institute is home to approximately 100 Honours, Masters and PhD
students obtaining high-level training in microbiology, immunology,
epidemiology and clinical infectious diseases research.

THE DOHERTY INTITUTE VISION
To improve health globally through discovery research and the prevention,
treatment and cure of infectious diseases.

THE DOHERTY INSTITUTE MISSION
The Doherty Institute will be an inspiring, innovative and enabling
environment. We are dedicated to identifying and addressing fundamental
challenges in all aspects of infection and immunity. Through our leadership,
advocacy and education we will shape policy, practice and research both
nationally and internationally.

THE DOHERTY INSTITUTE VALUES
Discover: we break new ground and innovate
Deliver: we work to improve health practice and outcomes
Inspire: we develop the highest calibre people to achieve excellence
Connect: we engage locally and globally with our partners, stakeholders,
colleagues and community
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The Doherty Institute specialises in the following
themes and cross-cutting disciplines:

THEMES
Immunology
Viral infectious diseases
Antimicrobial resistance and healthcare
associated infections
Host-pathogen interactions

DISCIPLINES

The Doherty Institute is home to the following units:

The University of Melbourne
Department of Microbiology and Immunology
	Microbiological Diagnostic Unit Public Health
Laboratory

The Royal Melbourne Hospital
Victorian Infectious Diseases Reference Laboratory
Victorian Infectious Diseases Service
VICNISS
	WHO Collaborating Centre for Reference and
Research on Influenza

Public health
Epidemiology
Translational and clinical research
Global health
Education and professional development
Indigenous health
Genomics
Discovery research
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ABOUT THE DEPARTMENT OF MICROBIOLOGY
AND IMMUNOLOGY
The University of Melbourne’s Department of Microbiology and
Immunology is a research and research-lead teaching department of the
School of Biomedical Science in the Faculty of Medicine, Dentistry and
Health Sciences located at the Doherty Institute. The Department delivers
specialised courses in bacteriology, virology and immunology along with
more generalist infection and immunity subjects.
The Department comprises more than 120 academic staff including 17
full Professors and around 30 research groups that are actively involved
in microbiology and immunology research and teaching. It has close
interactions with clinical and public health researchers, who are involved in
translating basic science into direct patient care and policy outcomes.
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STUDY AT THE DOHERTY INSTITUTE
Through the Department of Microbiology and Immunology, the Doherty
Institute offers undergraduate (Honours, Masters) and graduate (PhD,
MPhil) courses. Students will generally be based at the Doherty Institute,
however, in certain cases students may be based at affiliated institutes with
a co-supervisor at the Doherty Institute, including (but not limited to) the
Burnet Institute, the Peter MacCallum Cancer Centre, the Murdoch Childrens
Research Institute and St Vincent’s Institute.
Note: Students wishing to study at the Doherty Institute and enrol in
undergraduate or graduate research degrees through other University
of Melbourne departments will need to seek further information on the
application process directly from the departments. Projects in this information
book that require enrolment through a University of Melbourne department
other than the Department of Microbiology and Immunology are identified
under the project description.

HONOURS PROGRAM
Honours is a fourth year undergraduate course that involves coursework
and an intensive research project. Bachelor of Biomedicine (B.Biomed) and
Bachelor of Science (B.Sc.) students who obtain faculty honours in their
third year will be welcome to join the Department of Microbiology and
Immunology as BBiomed/BSc (Honours) candidates provided a supervisor
is available.
The course, which runs from late February until mid November, is designed
to develop the research student’s capacity to solve problems, to analyse
data, to read and think critically, and to communicate clearly. A research
project is undertaken in close collaboration with a supervisor. In addition,
the coursework component will involve 30 hours of contact for the study of
advanced microbiology and immunology.

MASTERS PROGRAM
Masters is a two-year undergraduate degree with a major in a relevant
discipline and a weighted average mark of at least H3 (65%), or equivalent.
This program is an alternative to the Honours to PhD pathway involving 75
subject points and a 125-point research project.

PHD/MPHIL PROGRAM
Postgraduate training through the Department of Microbiology and
Immunology allows students to develop advanced skills in carrying out
independent research on a particular topic under academic supervision.

DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY, THE UNIVERSITY OF MELBOURNE
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CHOOSING A SUPERVISOR AND
RESEARCH AREA
A critical element of success in Honours is choosing a research area that
interests you. Department websites have information on the range of research
areas on offer, as well as areas of interest of academic staff members who
can supervise your project.
It is very important for you to talk to supervisors and current/previous
Honours students. It’s one thing to be interested in the project but you
need to get along with your supervisor too. If possible, try to get some work
experience in the lab to get an idea about the environment.

HOW TO APPLY
HONOURS AND MASTERS
1. V
 isit the Department of Microbiology and Immunology webpage
for further information: http://biomedicalsciences.unimelb.edu.au/
departments/microbiology-Immunology/study/opportunities-forhonours-students
2. Review the list of prospective projects and supervisors in this handbook.
3. Identify projects of interest and contact the project supervisor to explain
your research interests and provide your curriculum vitae (CV) and
academic transcript. In some cases, supervisors may be willing to offer
you a provisional place in their laboratory (a provisional offer indicates
that you have a place in the Honours course providing you satisfy all of
the entry requirements).
4. Lodge an online application to The University of Melbourne for
admission to Honours via http://sc.mdhs.unimelb.edu.au/how-apply
5. Lodge your project preference application in the Honours Application
and Tracking System (HATS) http://hats.mdhs.unimelb.edu.au/. Students
will be issued with a HATS password to access the system once they
have submitted their online application for entry to one of the two
Honours courses.

PHD AND MPHIL
1. Review the list of prospective projects and supervisors in this handbook.
2. Identify projects of interest and contact the project supervisor to explain
your research interests and provide your curriculum vitae (CV) and
academic transcript.
3. Apply online at: http://futurestudents.unimelb.edu.au/admissions/
applications/online-application-info. Visit http://mdhsstudy.unimelb.edu .au/degrees/doctor-of-philosophy/overview#overview
or http://mdhs-study.unimelb.edu.au/degrees/master-of-philosophy/
overview for more information on how to apply.
4. Apply for a scholarship from The University of Melbourne:
http://futurestudents.unimelb.edu.au/admissions/scholarships
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SCHOLARSHIPS
Honours applicants who accept and enroll in an honours course will
automatically be considered for available Honours Scholarships. These are
awarded on academic merit.
Students with a high average in their third year marks will be awarded a
Department of Microbiology and Immunology Honours Scholarship of
$5000.

Doherty Institute Host-Pathogen Interactions Honours Award
The Doherty Institute Host-Pathogen Interactions theme is offering a $2000
award to two honours students in 2017.
Two projects that investigate host-pathogen interactions and involve crossdisciplinary collaborations within the Doherty Institute have been selected
by the Host-Pathogen Interactions theme leaders. These are:
	Influenza in Indigenous Australian populations – supervised by Associate
Professor Steven Tong and Associate Professor Katherine Kedzierska
	A ménage à trois; bugs, viruses and the gut mucosa – supervised by
Associate Professor Jason Mackenzie, Dr Jaclyn Pearson and Professor
Elizabeth Vincan.

DEPARTMENT OF MICROBIOLOGY AND
IMMUNOLOGY CONTACTS:
Honours Coordinators
Associate Professor Scott Mueller
Ph: (03) 8344 9044
Email: smue@unimelb.edu.au
Professor Damian Purcell
Ph: (03) 8344 6753
Email: dfjp@unimelb.edu.au
Associate Professor Katherine Kedzierska
Ph: (03) 8344 3384
Email: kkedz@unimelb.edu.au
Academic Programs Officer (Postgraduate)
Ms Rebecca Whitsed
Ph: (03) 8344 5679
Email: rwhitsed@unimelb.edu.au
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RESEARCH PROJECTS BY LABORATORY
Professor Andrew Brooks group
Department of Microbiology and Immunology

INVESTIGATION OF ENTRY AND GROWTH
OF INFLUENZA A VIRUS IN HUMAN
MACROPHAGES
Professor Andrew Brooks
Phone: (03) 8344 9925
Email: agbrooks@unimelb.edu.au

Dr Sarah Londrigan
Phone: (03) 8344 5708
Email: sarahll@unimelb.edu.au

Project available for – Honours/Masters/PhD/MPhil
Primary Supervisor – Dr Sarah Londrigan
Co-Supervisor – Professor Patrick Reading
Co-Supervisor – Professor Andrew Brooks
Influenza A virus (IAV) infection is predominantly restricted to the
respiratory tract, namely airway epithelial cells and immune cells. In airway
macrophages, seasonal IAV undergo “abortive infection”, where infectious
virus particles are not released from infected cells. Therefore, macrophages
appear to control IAV infection and contribute to an effective innate immune
response. Moreover, many highly pathogenic H5N1 IAV strains infect and
replicate productively in macrophages, potentially contributing to increased
pathogenicity. We have previously investigated entry pathways of influenza
virus into macrophages and demonstrated a role for cell surface sialic acid
and c-type lectin receptors (CLRs) during infectious entry. This project will
investigate the entry pathways of different strains of IAV (including H5N1)
into human macrophages and determine the virus-encoded factors that are
important for determining the tropism of a virus for human macrophages.
Techniques will include, cell culture (isolation and culture of primary human
cells), viral propagation, virus infection assays, FACS, western blotting,
microscopy, cloning of mammalian DNA, generation of influenza virus via
reverse genetics.
Further Reading: Short et al; J Gen Virol (2012), 93, 2315; Londrigan et al;
J Leukoc Biol (2012), 92, 97.

Professor Patrick Reading
Phone: 8344 3437
Email: preading@unimelb.edu.au
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IDENTIFYING NOVEL ANTIVIRALS
THAT BLOCK INFLUENZA VIRUS ENTRY,
REPLICATION AND EXIT
Project available for – Honours/Masters/PhD/MPhil
Primary Supervisor – Dr Sarah Londrigan
Co-Supervisor – Professor Patrick Reading
Co-Supervisor – Professor Andrew Brooks
Infection with seasonal influenza A virus (IAV) is generally restricted to the
respiratory tract in humans. Airway epithelial cells (AEC) are susceptible
to infection, resulting in productive virus replication and release of newly
synthesised virions. Airway macrophages (A)MΦ detect and respond to IAV,
but the infection is typically abortive, such that it is a dead end route for the
virus. Therefore, in contrast to AEC, AMΦ are potent “blockers” of seasonal
IAV replication. While AMΦ express host factors that completely block the
growth of seasonal IAV, the identity of these molecules and how they prevent
virus release are not known. This project will identify novel host antiviral
molecules that block replication of seasonal IAV, define their mechanism of
action and assess their relevance to a range of human influenza and other
respiratory viruses. Techniques will include cell culture (isolation and culture
of primary human cells), viral propagation, virus infection assays, FACS,
western blotting, microscopy, cloning of mammalian DNA, generation of
influenza virus via reverse genetics, lentivirus overexpression methods and
CRISPR-Cas9 knockdown of endogenous genes.
Further Reading: Short et al; J Gen Virol (2012), 93, 2315; Londrigan et al; J
Virol (2015), 89,24.
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Associate Professor Sammy Bedoui group
Department of Microbiology and Immunology

INTERACTION BETWEEN MICROBIOTA AND
CD8+ T CELL IMMUNITY
Project available for – Honours/Masters
Primary Supervisor – Associate Professor Sammy Bedoui

Associate Professor
Sammy Bedoui
Phone: (03) 8344 9911
Email: sbedoui@unimelb.edu.au

Development of autoimmune diseases has been linked to disturbances in the
microbes that normally colonise our body surfaces (microbiota). However,
precisely how these microorganisms and the resulting stimulation of the
immune system impact on T cells still remains elusive. Building on exciting
new findings in the lab, this project will investigate how the microbiota
influences particular cytokine responses that are highly relevant to our
understanding of T cell-mediated autoimmune disease, such as type 1
diabetes. Conceptually, this work will provide novel insights into the innate
regulation of adaptive immune responses. This project is ideally suited for a
student with an interest in working at the intersection between immunology
and microbiology.
Further reading: Bedoui, S. et al. Nature Immunology 17, 490-94 (2016); Kupz,
A. et al & Bedoui, S. Nature immunology 13, 162-169 (2012).
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Professor Lorena Brown group
Department of Microbiology and Immunology

UNDERSTANDING FUNCTIONAL BALANCE IN
INFLUENZA VIRUS
Project available for – Honours/Masters/MPhil
Primary Supervisor – Professor Lorena Brown
Co-Supervisor – Dr Brad Gilbertson
For efficient replication of influenza virus an optimal interplay between the
hemagglutinin (HA) and neuraminidase (NA) needs to occur. Both interact
with sialic acid-containing receptors for the virus but with conflicting
activities. HA initiates infection by binding sialic acid on its receptor, an event
that triggers endocytosis of the virus. In contrast, when the virus buds out,
the enzymatic activity of NA cleaves sialic acid from the cellular receptors
preventing progeny virions binding back to the dying host cell. This facilitates
virus release and promotes efficient spread within the host respiratory tract.
In theory, if the NA activity is too strong relative to the HA, the receptors for
the virus will be removed before the virus can bind to gain entry to the cell. If
the NA is too weak, the virus progeny will not escape from the cell efficiently.
We have shown that in hybrid viruses with a weak HA and a strong NA, the
function of the NA is suppressed. The sequence of the NA is not mutated in
the hybrid virus, so what is happening to restore the functional balance? The
project will use techniques in virology, molecular genetics and cell biology
to understand this riddle.

Professor Lorena Brown
Phone: (03) 8344 3865
Email: lorena@unimelb.edu.au

Dr Brad Gilbertson
Phone: (03) 8344 3867
Email: bg@unimelb.edu.au
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Associate Professor Barbara Coulson group
Department of Microbiology and Immunology

INVESTIGATING THE FUNCTION OF
ROTAVIRUS NON-STRUCTURAL PROTEIN 6
(NSP6)
Project available for – Honours/Masters/PhD
Primary Supervisor – Dr Gavan Holloway
Co-Supervisor – Associate Professor Barbara Coulson
Associate Professor
Barbara Coulson
Phone: (03) 8344 8823
Email: barbarac@unimelb.edu.au

Rotaviruses are the major cause of acute severe infantile gastroenteritis
worldwide. NSP6 is one of 12 rotavirus proteins and is non-essential
for rotavirus growth in cell culture. The function of NSP6 has not been
determined. Our laboratory has shown that NSP6 almost exclusively
localises to the outer membrane of mitochondria, and that highly conserved
N-terminal amino acid residues mediate this mitochondrial targeting. This
project will focus on defining interactions between NSP6 and cellular
proteins, and investigating how NSP6 affects mitochondrial functions to the
benefit of the virus. Techniques utilised will include cell biology, molecular
biology and confocal microscopy.
Further reading: Holloway et al, J Gen Virol, 96(12):3519-24, 2015.

Dr Gavin Holloway
Phone: (03) 8344 0502
Email: hollg@unimelb.edu.au
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Professor John Fazakerley group
Department of Microbiology and Immunology

RNA STABILITY IN VIRUS INFECTED CELLS
Project available for – Honours/Masters/PhD/MPhil
Primary supervisor – Professor John Fazakerley
Co-Supervisor – Dr Julio Rodriguez
All viruses need to replicate within living cells and in order to maximise
virus production have evolved in various ways to suppress cellular defence
mechanisms and to subvert cellular processes. For many RNA viruses
replicating in the cytoplasm of a mammalian cell, defence mechanisms
including stress responses, autophagy, apoptosis and interferon-triggered
defences must be delayed or suppressed and protein production must be
rapidly maximised for virion production. There is accumulating evidence that
many RNA viruses perturb the RNA biology of the cell favouring the stability
and translation of viral RNA over cellular RNA and the production of viral
proteins over cellular proteins. This project will study this using as a model
system Semliki Forest virus. The project will build on a series of interesting
preliminary findings and will utilise an extensive toolkit of genetically modified
and marker viruses, antibodies and cell lines. Investigations will focus on the
intracellular trafficking and stability of virus RNAs and selected cellular and
viral proteins. The work is relevant to understanding the persistence of RNA
viruses in mammalian tissues, an important factor in several virus diseases.
This virus is a biocontainment level 2 pathogen.

Professor John Fazakerley
Phone: (03) 9731 2261
Email: john.fazakerley@unimelb.
edu.au
Dr Julio Rodriguez
Phone: (03) 9731 2261
Email: julio.rodriguez@unimelb.
edu.au

DYNAMICS OF VIRUS PERSISTENCE IN
MEDICALLY IMPORTANT MOSQUITO
VECTORS
Project available for – Honours/Masters/PhD/MPhil
Primary supervisor – Professor John Fazakerley
Co-Supervisor – Dr Julio Rodriguez
Chikungunya virus is an alphavirus currently experiencing severe outbreaks
in the Americas and South East Asia with over five million suspected and
confirmed cases. Alphaviruses have to replicate in a vertebrate host as
well as in the mosquito vector in order to continue the infection cycle. In
vertebrates, these viruses usually cause acute infections characterised by
high virus production and development of disease symptoms. By contrast,
when a mosquito becomes infected by an alphavirus (usually by a bloodmeal), the acute infection does not show any evident disease symptoms
that affect mosquito fitness. Moreover, the mosquito becomes persistently
infected with virus and it is able to transmit it. We have a well-established
system using recombinant viruses expressing fluorescence and biochemical
markers so we can monitor the infection in vitro and in vivo in real time.
In this project we will be investigating the role of viral persistence during
virus infection of the mosquito and the role of virus persistence in mosquito
transmission at a molecular, cellular and in vivo level. Tools and techniques
being used will include recombinant viruses, microscopy, life-cell imaging,
cell culture and mosquito in vivo work.

DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY, THE UNIVERSITY OF MELBOURNE
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Professor Dale Godfrey group
Department of Microbiology and Immunology

IDENTIFICATION AND ANALYSIS OF HUMAN
LIPID ANTIGEN REACTIVE CD1-RESTRICTED
T CELLS
Project available for – Honours/Masters/PhD/MPhil
Primary Supervisor – Dr Daniel Pellicci
Co-Supervisor – Profesor Dale Godfrey
Professor Dale Godfrey
Phone: (03) 8344 6831
Email: godfrey@unimelb.edu.au

Dr Daniel Pellicci
Phone: (03) 9035 5744
Email: pellicci@unimelb.edu.au

We are interested in understanding the development and function of innate
like T cells. These include lipid antigen-reactive CD1d restricted NKT cells;
CD1a, CD1b and CD1c restricted T cells; MR1 restricted MAIT cells; and
gamma-delta T cells. Collectively, these cells represent a high proportion
of the human immune system and they have a potent ability to modulate
immune responses to infections, cancer, allergens and self-tissue. Despite
this, many of these T cells remain unexplored, which highlights a major hole
in our understanding of the human immune system. Multiple isoforms of
CD1 exist in humans (CD1a, CD1b, CD1c, and CD1d) that have the ability to
present a unique repertoire of lipid antigens to distinct subsets of T cells.
Although CD1-restricted T cells were first identified over 20 years ago, little
is known about these T cells and their role in health and disease. Studies of
CD1 restricted T cells have been hampered by a lack of reagents to identify
them. We have established the production of CD1a, CD1b, CD1c and CD1d
tetramers that can specifically identify T cells restricted to each one of these
CD1 molecules and we are now identifying novel populations of human
lymphocytes. This project will examine the phenotypic and functional
properties of CD1 restricted T cells in human blood and other tissues. This
work will include flow cytometry, T cell receptor sequencing, generation of
cell lines expressing newly identified T cell receptors and molecular studies
to determine the antigen specificity of these cells. Collectively, this project
will result in the characterisation of new kinds of human T lymphocytes and
will directly contribute to our understanding of the human immune system in
health and disease. The aims of this project are: i) to examine the phenotypic
and functional properties of CD1 restricted T cells in human PBMCs identified
using CD1 tetramers; ii) To determine the antigen specificity of human CD1
restricted T cells.
Further reading: Godfrey et al 2015 Nature Immunology volume 16, p1114
(a recent review of the field); Birkinshaw R* Pellicci DG* et al. 2015. Nature
Immunology, volume 16, p258.
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Professor Elizabeth Hartland group
Department of Microbiology and Immunology

DEVELOPMENT OF PROTEOMICS TOOLS TO
IDENTIFY BURKHOLDERIA CENOCEPACIA
TRANSLOCATED EFFECTOR PROTEINS
Project available for – Honours/Masters/PhD/MPhil
Primary Supervisor – Dr Nick Scott
Co-Supervisor – Profesor Elizabeth Hartland
Professor Elizabeth Hartland
Phone: (03) 8344 8041
Email: hartland@unimelb.edu.au

The Burkholderia cenocepacia (Bc) is ubiquitous opportunistic pathogen
responsible for life threatening illness in cystic fibrosis and chronic
granulomatous sufferers. Within these immunocompromised individuals,
Bc is internalised into membrane bound vacuoles and, through the action
of secreted effectors, subvert the normal endocytic trafficking allowing
bacterial escape into the cytoplasm. The secreted effectors, which putatively
mediate these processes are translocated by multiple secretion systems
(type II, III, IV and VI) yet, the full repertoire of translocated effectors is
unknown. Using novel metabolic labeling approaches coupled to mass
spectrometry (MS) based identification techniques the aim of this project is
to identify previously unknown effectors of Bc and understand the temporal
and spatial distribution of these factors during infection. We hypothesise
that by understanding the dynamics of secreted effectors of Bc the targets
responsible for key pathogenic processes can be identified and characterised
through advanced cell biological and molecular techniques. This project
will utilise a range of techniques, including genetic manipulation of Bc,
mammalian cell in vitro infection, metabolic labelling with non-canonical
amino acids and MS based analysis exposing students to state of the art
methodologies within these areas.
Further reading: Mahdavi et al, PNAS, 111:433-8, 2014.

Dr Jaclyn Pearson
Phone: (03) 8344 6724
Email: jaclyn.pearson@unimelb.
edu.au

Dr Deborah Williamson
Phone: (03) 8344 5470
Email: deborah.williamson@
unimelb.edu.au
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Dr Nick Scott
Phone: (03) 9035 4473
Email: nichollas.scott@unimelb.
edu.au
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COMPARATIVE METAGENOMIC ANALYSIS
OF MICROBIAL COMMUNITIES IN IMMUNE
DEFICIENT MICE DURING BACTERIAL
INFECTION
Project available for – Honours/Masters/PhD/MPhil
Primary Supervisor – Dr Jaclyn Pearson
Co-Supervisor – Dr Deborah Williamson
Co-Supervisor – Profesor Elizabeth Hartland
The microbiota of the human gut is gaining broad attention owing to the
association of the intestinal microbial flora with several immune diseases.
Mice have become the model of choice for most studies in this emerging
field, as they allow perturbations in gut microbiota to be studied in a
controlled experimental setup. This information can be used to probe the
relationship between host-microbiota interactions and the development of
disease. Chronic inflammatory diseases of the gut such as inflammatory
bowel disease (IBD) affect millions of people worldwide, yet the underlying
pathogeneis of the disease is not well understood. We are using the natural
mouse pathogen C. rodentium to study host immune responses to infection
in mice. C. rodentium induces IBD-like pathology in the mouse gut and is
hence a useful model to study inflammatory diseases of the gut. We have
observed that mice deficient in inflammatory and cell death mediators Ripk1,
Ripk3 and caspase-8 are highly susceptible to infection with C. rodentium.
These mice suffer severe diarrhoea, increased weight loss, systemic
bacterial dissemination along with increased inflammation and severe
histopathological damage to colonic tissue. We are yet to understand the
underlying cause of this increased susceptibility to bacterial gut infection;
however, it is possible that changes in the composition and functional
capacity of the gut microbiota contribute to this disease state. An important
step in understanding the potential role of the gut microbiota in intestinal
inflammation is to compare the gut microbiota in immunocompetent and
immune-deficient hosts. The aims of this project are to: i) characterise and
compare microbial populations in the colon of wild type C57BL/6 mice and
Ripk1/Ripk3/Caspase-8 deficient mice during infection with C. rodentium.
Specifically, a whole-metagenome shotgun sequencing will be employed,
and bioinformatic analyses will be used to assess the microbial diversity
both within and between samples. Comparison will be made at both the
individual gene and functional (orthologous group) level. ii) In addition,
comparison will be made with published human and mice gut metagenomic
datasets, to enable further understanding of the diversity and function of the
gut microbiota in intestinal inflammatory disease.
Further reading: Brinkman et al. Cell Death and Dis 2:e220. 2011

DEPARTMENT OF MICROBIOLOGY AND IMMUNOLOGY, THE UNIVERSITY OF MELBOURNE
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Professor William Heath group
Department of Microbiology and Immunology

TARGETING VACCINES TO DENDRITIC CELLS
FOR B CELL IMMUNITY
Project available for – Honours/Masters/PhD
Supervisor – Professor William Heath
Co-Supervisor – Associate Professor Irene Caminschi
Co-Supervisor – Associate Professor Scott Mueller
Professor William Heath
Phone: (03) 8344 5682
Email: wrheath@unimelb.edu.au

To develop highly efficient vaccines, we have identified a molecule, Clec9A,
differentially expressed by the XCR1+ subset of dendritic cells and then
used antibodies to this moelcule to target antigens and examine immunity.
Clec9A is a receptor normally used to bind F-actin exposed on dead cells,
but targeting antigen to this receptor induces potent antibody responses.
While most vaccines need adjuvants to activate dendritic cells, targeting
antigens to Clec9A induces antibody responses without any adjuvant. We
plan to use cellular immunological approaches and imaging techniques
to characterise B cell and T cell interactions with dendritic cells in vivo
after targeting antigen via Clec9A. This will provide insight into how these
different lymphocytes are activated and respond in the absence of adjuvant.
Insights into the requirements for B and T cell activation will provide a basis
for development of new generation vaccines. The aims of this project will
be to: i) visualise where and when B cells interact with antigen-bearing
dendritic cells during Clec9A-targeted priming; (ii) dissect the role of B cell
binding of DC-presented antigen on B cell antigen processing required for
the generation of humoral immunity.
Further reading: Kato Y, et al., Heath WR, Caminschi I. J Immunol. 195:100614, 2015; Li J, et al., Heath WR, Caminschi I. Eur J Immunol. 45:854-64, 2015.

Associate Professor
Scott Mueller
Phone: (03) 8344 9044
Email: smue@unimelb.edu.au

Dr Daniel Fernandez-Ruiz
Phone: (03) 8344 0788
Email: danielfr@unimelb.edu.au
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Associate Professor
Irene Caminschi
Phone: (03) 9905 3710
Email: irina.caminschi@monash.edu

THE PETER DOHERTY INSTITUTE FOR INFECTION AND IMMUNITY

DEVELOPMENT OF A LIVER-STAGE
MALARIA VACCINE
Project available for – Honours/Masters/PhD
Supervisor – Professor William Heath
Co-Supervisor – Dr Daniel Fernandez-Ruiz
To understand how T cell responses are generated to the malaria pathogen,
we have generated CD4+ and CD8+ T cell receptor transgenic mice that
express receptors specific for MHC II and MHC I-restricted antigens,
respectively. Our initial studies show that these T cells respond well to
malaria, but we are yet to identify the precise antigens in malaria to which
they respond. Identifying these antigens is extremely important as it will tell
us about the types of malaria antigens that are highly stimulatory and will
provide us with a basis for developing and testing new vaccines. To identify
additional antigens from malaria that may be useful in vaccine development,
we have sequenced peptides eluted from the MHC molecules of dendritic
cells that have digested blood-stage malaria parasites. This project will
further define novel peptide epitopes and use these to develop vaccines
for testing in protection against malaria. The aims of this project will be to:
i) identify the antigens recognised by the malaria-specific T cells; ii) use these
antigens to develop vaccines.
Further reading: Lau LS, Fernandez-Ruiz D, et al. (2014). PLoS Pathog 10(5):
e1004135. doi:10.1371/journal.ppat.1004135.
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Professor Ben Howden group
Department of Microbiology and Immunology

NEW DRUGS FOR BAD BUGS
Project available for – Honours/Masters
Primary Supervisor – Dr Glen Carter
Co-Supervisor – Dr Deborah Williamson
Co-Supervisor – Professor Ben Howden

Professor Ben Howden
Phone: (03) 8344 0207
Email: bhowden@unimelb.edu.au

Dr Romain Guerillot
Phone: (03) 8344 3353
Email: romain.guerillot@unimelb.
edu.au

Antibiotic resistance is considered to be one of the greatest current threats
to human health. The emergence of multiple antibiotic resistant superbugs
has escalated the need for new drugs that can be used to treat the diseases
caused by these bad bugs. Unfortunately, only a limited number of new
antibiotics have been developed in recent years and few new antibiotics are
currently in the development pipeline. Our group, in collaboration with The
Monash Institute of Pharmaceutical Sciences (MIPS) and The University of
Auckland, has identified a series of new compounds that demonstrate potent
antimicrobial activity against a number of important human pathogens. Using
a combination of basic bacteriology, molecular microbiology and genomics,
this drug discovery project will focus on characterising and determining
the antimicrobial efficacy of these exciting compounds against a range of
multidrug resistant superbugs.

Dr Glen Carter
Phone: (03) 8344 8867
Email: glen.carter@unimelb.edu.au

Dr Deborah Williamson
Phone: (03) 8344 5470
Email: deborah.williamson@
unimelb.edu.au

Dr Ian Monk
Phone: (03) 8344 5711
Email: ian.monk@unimelb.edu.au

Dr Anders Gonçalves da Silva
Phone: (03) 8344 3353
Email: anders.gonclaves@unimelb.
edu.au

Professor Tim Stinear
Phone: (03) 8344 5693
Email: tstinear@unimelb.edu.au
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THE POWER OF ONE:
CO-SELECTION AND THE
EMERGENCE OF ANTIBIOTIC
RESISTANT SUPERBUGS
Project available for – Honours/Masters
Primary Supervisor – Dr Glen Carter
Co-Supervisor – Dr Deborah Williamson
Co-Supervisor – Professor Ben Howden
Antibiotic resistance poses an imminent threat to
human health. Of concern is the observation that
many human pathogens now carry multiple antibiotic
resistance genes conferring resistance to numerous
classes of antibiotics. Worryingly, in many cases these
genes are co-located on promiscuous mobile genetic
elements meaning that the selection of one resistance
gene effectively selects for all resistance genes on that
element through a process known as co-selection.
More recently, it has been recognised that many of
these pathogens also carry genes conferring resistance
to common hospital biocides and topical antibiotics.
However, it is currently not known whether biocide and
topical antibiotic use can drive the emergence of multidrug resistant pathogens. With increasing levels of
topical antibiotic and biocide use, this highly contentious
topic is of utmost clinical importance. As such, using of
range of basic bacteriology, molecular microbiology and
genomics techniques, this project aims to characterise
the antimicrobial resistance properties of a range of
human pathogens and determine the importance of coselection, relating to biocide and topical antibiotic use,
on the emergence of multidrug resistant superbugs.

DEFINING THE IMPACT OF
ANTIBIOTIC RESISTANCE
ON STAPHYLOCOCCAL
PATHOGENESIS AND HOSTPATHOGEN INTERACTIONS
Project available for – Honours/Masters/PhD
Primary Supervisor – Professor Ben Howden
Co-Supervisor – Dr Romain Guerillot
Staphylococcus aureus is one of the major causes of
human bacterial infection, with increasing antibiotic
resistance making treatment difficult. Our laboratory has
discovered a critical link between evolving resistance,
and changes in pathogenesis and host-pathogen
interactions that impact on the clinical treatment
outcomes in patients. In this project, techniques
including directed mutagenesis, RNAseq, reporter
assays, whole genome sequencing and bioinformatics,
and phenotype screening will be used to unravel the
complex relationship between resistance, virulence
and host immunity in this important human pathogen.
This information is critical for further defining the
consequences of inappropriate antibiotic use and
antibiotic resistance, and refining treatment approaches
to avoid these negative consequences in the pathogen.

STOPPING THE SPREAD OF THE
SUPERBUG VRE IN AUSTRALIAN
HOSPITALS
Project available for – Honours/Masters/PhD
Primary Supervisor – Professor Ben Howden
Co-Supervisor – Professor Tim Stinear
Vancomycin-resistant enterococcus (VRE) is the most
common “superbug” affecting patients in Australian
hospitals, where the rate of VRE is higher than anywhere
else in the world. A key step in the spread of VRE
is colonisation of the human gut. We have recently
established a successful murine gut colonisation model,
which mimics colonisation that occurs in hospitalised
patients. Using this model, complemented with targeted
and transposon mutagenesis, genomics, transcriptomics
and bioinformatics, this project will uncover the bacterial
factors promoting VRE colonisation and dissemination
in the healthcare setting. This information will reveal
potential strategies for future disruption of colonisation
and spread of VRE to reduce the burden of this
“superbug” in Australian hospitals.
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EVOLUTION IN STAPHYLOCOCCUS
AUREUS – WHAT MAKES
A SUCCESSFUL HOSPITALADAPTED CLONE?
Project available for – Honours/Masters/PhD
Primary Supervisor – Professor Ben Howden
Staphylococcus aureus is one of the major causes of
hospital-acquired infections globally, with methicillinresistant S. aureus (MRSA) one of the major culprits.
Our laboratory has been investigating the genomic and
phenotypic evolution of the major MRSA clone affecting
patients in Australian hospitals (ST239). Through our
involvement in the national surveillance system for
invasive S. aureus infections, we have now uncovered a
major shift in the clonal structure of MRSA in Australia,
with ST239 being replaced by a highly successful clone
called ST22. Little is known about why some clones of S.
aureus are successful, and how they become embedded
in our healthcare institutions. This project will use
techniques including genomics and bioinformatics,
statistical genetics, phenotypic comparisons (including
models of infection) and mutagenesis to reveal the
mechanisms and predictors of successful MRSA clones.
The results will provide insights into the success of MRSA
as a human pathogen, and the global dissemination of
dominant clones.

GENOMICS AND PATHOGENESIS
OF THE FOODBORNE PATHOGEN
LISTERIA MONOCYTOGENES
Project available for – Honours/Masters/PhD
Primary Supervisor – Professor Ben Howden
Co-Supervisor – Dr Ian Monk
Foodborne diseases are a major burden to human health
globally, with Listeria monocytogenes (Lm) one of the
major culprits. The ability of Lm to contaminate readyto-eat produce is mediated by the intrinsic capacity
to tolerate a broad range of environmental conditions
and multiply at low temperature. Our public health
laboratory is the national Listeria reference laboratory,
and performs molecular characterisation on all Lm
isolates from around Australia. This includes whole
genome sequencing of Lm from human and non-human
(food and environment) sources. This project will utilise
skills in comparative genomics and statistical genetics
to interrogate our Lm genomic dataset (>2000 genomes)
for mediators of virulence. This will be combined with
laboratory-based transposon mutagenesis and high
throughput screening to identify genetic determinants
of environmental persistence and invasion. The results
will provide important insights into the survival and
virulence of this important foodborne pathogen.
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USING EVOLUTIONARY
COMPARATIVE GENOMICS TO
IDENTIFY NOVEL VACCINE/DRUG
TARGETS FOR STAPHYLOCOCCUS
AUREUS
Project available for – Honours/Masters/PhD
Primary Supervisor – Professor Ben Howden
Co-Supervisor – Dr Anders Gonçalves da Silva
Staphylococcus aureus is responsible for significant
human disease and mortality. Efforts to develop a vaccine
have failed largely because the species is highly adapted
at evading human immune systems. Here, we propose
to use comparative genomic approaches to identify
differences between S. aureus and S. epidermidis,
another human-adapted Staphylococcus that does not
cause the same disease outcomes, in order to refine the
search for vaccine/drug targets. This project combines
laboratory aspects (phenotype screens, virulence
assays, mutagenesis) and bioinformatics components
to shed a uniquely evolutionary perspective on vaccine
and drug target identification. We hypothesise that by
targeting pathways under evolutionary pressure by the
host, and that are unique to S. aureus when it causes
bacteraemia, we will identify novel effective vaccine and
drug targets against S. aureus.

Associate Professor Aeron Hurt group
WHO Collaborating Centre for Reference and Research
on Influenza

THE EFFECTIVENESS OF ANTIVIRAL
TREATMENT IN INFLUENZA INFECTIONS
Project available for – Honours/Masters/PhD
Supervisor – Associate Professor Aeron Hurt
Co-Supervisor – Dr Ding Oh
The influenza antiviral drug, oseltamivir (Tamiflu), is widely prescribed and
has been stockpiled by many countries, including Australia, for use in a
future pandemic to treat influenza infection. However, in recent years the
effectiveness of the drug has been hotly debated. Sole reliance on this class
of antivirals (neuraminidase inhibitor) means that there is an urgent need to
characterise the effectiveness of other antivirals for influenza. This project
will incorporate both in vitro and in vivo techniques to study the effect of
different antivirals on viral replication, pathogenesis, transmission and drug
resistance. In vitro techniques involve real-time PCR, Sanger sequencing,
cell culture based inhibition assay and viral growth kinetics studies. For
in vivo assessment, an established ferret model of influenza infection will
be used to determine the effectiveness of different treatment strategies.
Immunological and metabolomics assessment involving RNA sequencing
and metabolomics analysis will be used to further elicit the mechanism of
how the antivirals ameliorate influenza infection.

Associate Professor Aeron Hurt
Phone: (03) 9342 9314
Email: aeron.hurt@influenzacentre.
org

Dr Ding (Thomas) Oh
Phone: (03) 9342 9322
Email: dingthomas.oh@
influenzacentre.org
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Professor David C. Jackson group
Department of Microbiology and Immunology

ENHANCING T CELL IMMUNITY TO
INFECTIOUS DISEASES AND CANCER
Project available for – Honours/Masters/PhD
Supervisor – Professor David Jackson
Co-Supervisor – Dr Brendon Chua

Professor David Jackson
Phone: (03) 8344 9940
Email: davidcj@unimelb.edu.au

Among the most promising modern vaccine delivery systems are agonists
that target Toll-like receptors (TLRs). Research in this laboratory has focused
on developing novel vaccine candidates against infectious diseases and
cancers that incorporate a simple lipid moiety called Pam2Cys, an agonist
for TLR-2. When antigens to TLR-2 on the surface of dendritic cells (DCs)
using Pam2Cys, vaccine antigens are taken up, processed and presented
efficiently resulting in the induction of robust protective humoral and cellmediated immunity. In addition, TLR-2 is also expressed on T cells and can
function as a co-stimulatory receptor, which when engaged by its agonist
can result in enhanced T cell survival and increased effector function. Our
aim is to explore the ways in which direct stimulation of antigen-specific
CD8 T cells by Pam2Cys affects their proliferation, differentiation and
acquisition of effector function as well as determining how interventions
by immune checkpoint inhibitors can augment responses. We will study
these effects on CD8 T cells using in vitro as well as animal-based in vivo
immunological techniques to examine T cell function and phenotype. The
translational outcomes of this project could inform the development of novel
immunotherapeutic approaches to help improve responses against diseases
and conditions that require CD8 T cell-mediated immunity for resolution.
Further reading: Chua at al, mBio, Oct 27;6(6):e01024-15.

Dr Brendon Chua
Phone: (03) 9035 3129
Email: bychua@unimelb.edu.au
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Professor Stephen Kent group
Department of Microbiology and Immunology

FUNCTIONAL ANTIBODY RESPONSES
IN THE CONTROL OF MYCOBATERIUM
TUBERCULOSIS
Project available for – Honours/Masters
Supervisor – Dr Amy Chung
Co-Supervisor – Professor Stephen Kent
Mycobacterium tuberculosis (Mtb) infection is a global health crisis, causing
over 1.5 million deaths annually. New efficacious vaccine strategies,
immunotherapies and improved diagnostic technologies are urgently
needed. The role of antibodies in Mtb is underexplored, although rare studies
suggest that antibodies may contribute to Mtb control. Preliminary studies
conducted in our lab suggest that patients that control Mtb have improved
functional antibody responses compared to symptomatic Mtb patients. Thus
this project aims to profile functional antibodies from patients with different
clinical Mtb disease outcomes whether that be as an independent infection
or alongside HIV as a co-infection. Ultimately, these studies may guide the
development of future Mtb-vaccines, immunotherapies and provide insights
towards more effective diagnostics.

Professor Stephen Kent
Phone: (03) 8344 9939
Email: skent@unimelb.edu.au

Further reading: Lu et al. A functional role for antibodies in Tuberculosis. Cell.
2016. In press.

Dr Amy Chung
Phone: (03) 8344 9413
Email: awchung@unimelb.edu.au
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Professor Sharon Lewin group
Department of Microbiology and Immunology

TRACKING HIV PERSISTENCE IN IMMUNE
CELL SUBSETS USING FLUORESCENT
REPORTER HIV

Professor Sharon Lewin
Phone: (03) 8344 3159
Email: sharon.lewin@unimelb.edu.au

Project available for – Honours/PhD
Supervisor – Professor Sharon Lewin
Co-Supervisor – Dr Jenny Anderson
Co-Supervisor – Professor Marc Pellegrini
Co-Supervisor – Dr Cody Allison
HIV persists in patients on anti-retroviral therapy primarily due to a pool of
resting memory CD4 T-cells latently infected by HIV that escape immunemediated clearance. However, the precise subsets of resting T-cells harboring
latent virus remains poorly understood in blood and tissue sites. To eradicate
latent HIV, it is critical to define these precise cell subsets harboring silent
virus so that new therapies targeting these cells can be developed and the
success of new antiviral therapies adequately tested. Therefore, this project
seeks to develop a modified HIV that expresses all viral proteins and two
different fluorescent proteins to track latent and active viral replication via
fluorescence. This will be tested in primary human T-cells and then a mouse
model containing a humanised immune system. This will enable the precise
cells harboring the HIV reservoir to be isolated using fluorescence and
subsequently characterised to determine human immune cell subsets that
harbor persistent HIV. Moreover, the mouse model can be used to test the
effectiveness of new interventions to purge the HIV reservoir during antiretroviral therapy. This project will involve techniques spanning virus design
and production, infection of human T-cells and humanised mouse model,
and characterising human immune cell subsets.

Dr Jenny Anderson
Phone: (03) 8344 3563
Email: jenny.anderson@unimelb.
edu.au
Professor Marc Pellegrini
Email: pellegrini@wehi.edu.au
Dr Cody Allison
Email: allison@wehi.edu.au
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Professor James McCluskey group
Deparment of Microbiology and Immunology

MUCOSAL ASSOCIATED INVARIANT T
(MAIT) CELL IMMUNITY DURING BACTERIAL
INFECTION
Project available for – Honours/Masters/PhD
Supervisor – Dr Zhenjun Chen
Co-Supervisor – Dr Alexandra Corbett
Research in the McCluskey laboratory focuses on examining the immune
function of Mucosal Associated Invariant T (MAIT) cells, a relatively recently
described T-cell subset which represent ~ 5% of total human blood
T-cells. MAIT cells are characterised by the expression of a semi-invariant
TCR rearrangement: invariant Va7.2-Ja33 (TRAV1-2, TRAJ33) in humans
and Va19-Ja33 in mice, paired with a limited number of TCR-beta chains
(Vβ2 and Vβ13 (TRBV6, 20) chains in humans and Vβ6 and Vβ8 chains in
mice). These T-cell receptors recognise molecules derived from microbial
riboflavin (vitamin B2) synthesis, presented on the MHC-related molecule
MR1. Thus, MAIT cells recognise microbial vitamin metabolites that are not
produced by mammals. It is widely believed that MAIT cells are designed to
fight microbial infection. Their evolutionary conservation and presence at
mucosal sites such as the intestine and lung suggests important functions in
gut homeostasis or protection against mucosal pathogens, but currently the
role of MAIT cells is unclear. Using well-established models with bacterial
infection, we are examining MAIT cell responses. This project will use strains
of bacteria, transgenic mice and flow cytometers to reveal the MAIT cell
responses during bacteria infection. In vitro cellular assays may be involved
as well for studying primary human MAIT cells or cloned MAIT cell lines.

Dr Zhenjun Chen
Phone: (03) 8344 9910
Email: zhenjun@unimelb.edu.au

Further reading: Z. Chen, H. Wang, et al, Mucosal Immunology, 2016.
Dr Alexandra Corbett
Phone: (03) 8344 9914
Email: corbetta@unimelb.edu.au
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Professor Fabienne Mackay group
Department of Microbiology and Immunology

USING CRISPR/CAS TO UNRAVEL NOVEL B
CELL SPECIFIC GENES
Project available for – Honours/Masters
Supervisor – Professor Fabienne Mackay
Co-Supervisor – Dr Asolina Braun

Professor Fabienne Mackay
Phone: (03) 8344 2726
Email: fabienne.mackay@unimelb.
edu.au

Much of our understanding of the immune system has been driven by
genetically modified models. And although knockout and transgenic
models have provided crucial insights into the mechanisms of immunity,
these approaches have long been hampered by protracted time lines with
the generation of a model organism taking several months and up to two
years. We now have the ability to employ directed mutagenesis with the
novel technique of CRISPR/Cas that enables researchers around the world
to uncover the relevance of genes of interest within considerably shorter
timeframes. Our major goal is to investigate little-described genes that are
expressed on specific B cell subsets and to establish their role in B cell
development and/or function. This approach has the potential to target
specific subsets of B cells in the treatment of B cell-driven diseases. We will
generate CRISPR/Cas constructs targeting candidate genes and use lentiviral
vectors for their delivery into bone marrow cells. The bone marrow is then
used to generate animals with a hematopoietic system that is devoid of the
gene of interest. This project aims to use a wide array of techniques including
molecular cloning, CRISPR mutagenesis, recombinant viral vectors, cell
culture techniques, Q-PCR, bone-marrow chimeras and flow cytometry.

THE ROLE OF BREGS IN MULTIPLE SCLEROSIS
Dr Asolina Braun
Phone: (03) 8344 0782
Email: abraun@unimelb.edu.au

Dr Beatriz Garcillan
Phone: (03) 9035 4681
Email: beatriz.de@unimelb.edu.au
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Project available for – Honours/Masters
Primary Supervisor – Professor Fabienne Mackay
Co-Supervisor – Dr Beatriz Garcillan
Multiple Sclerosis (MS) is a chronic neuroinflammatory disease of the
brain and spinal cord that is a common cause of serious physical disability
in young adults. Current treatments are often associated with side effects
while none cure MS. Recently, a treatment eliminating B-lymphocytes
appeared to improve MS, yet another treatment also reducing B-lymphocyte
numbers made the disease worse, confusing clinical researchers. Using an
animal model of MS we will dissect the role of BAFF/APRIL, two cytokines
important for B cell survival and function, and their receptors in the
development and progression of MS. The subset of regulatory B cells (Bregs)
is immunosuppressive and is functionally characterised by the production of
IL-10, an anti-inflammatory cytokine. Bregs are essential for the prevention
of MS severity and will be analysed in mice deficient for receptors of the
BAFF/APRIL system (BAFF-R, TACI, and BCMA). Techniques commonly
used in this laboratory are FACS, ELISA, immunofluorescence microscopy,
cell sorting, cell culture, real-time PCR, western blotting, histology, nextgeneration sequencing, monoclonal antibody production and HPLC.
Further reading: Mackay F, Schneider P. Nat Rev Immunol. 2009 Jul;9(7):491502; Vincent FB, et al & Mackay F. Cytokine Growth Factor Rev. 2013
Jun;24(3):203-15.

THE PETER DOHERTY INSTITUTE FOR INFECTION AND IMMUNITY

TESTING A NOVEL STRATEGY TO TARGET
CHRONIC LYMPHOCYTIC LEUKEMIA
Project available for – Honours/Masters
Primary Supervisor – Professor Fabienne Mackay
Co-Supervisor – Dr Beatriz Garcillan
Chronic Lymphocytic Leukemia (CLL) is a clinically heterogeneous disease
caused by the aberrant expansion of mature B lymphocytes. Some patients
remain stable for many years without therapy (indolent) but eventually
succumb to unrelated diseases, whereas others develop an aggressive and
symptomatic form of CLL despite therapy (progressive). Recent studies have
shown that CLL cells produce IL-10, an immunosuppressive cytokine that
may shut down anti-tumor immunity and hence indirectly promote CLL cell
survival. New exciting data from our lab shows that IL-10 production by CLL
cells is triggered by BAFF, a TNF-like cytokine critical for B cell maturation
and survival that is implicated in the development and progression of CLL.
Preliminary data show that BAFF-driven IL-10 production by CLL cells
is mediated via the receptor TACI, as TACI inhibition (using an anti-TACI
blocking mAb) resulted in attenuated IL-10 secretion. Therefore, we aim to
test whether targeting TACI in a model of CLL will be effective at restoring
immunocompetency. Parallel approaches using transgenic and knockout
mice together with antibody therapy will help us establish the exact
involvement of TACI in CLL development and progression. Flow cytometry,
ELISA, animal models, in vitro assays and others will be used throughout the
project.
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Associate Professor Jason Mackenzie group
Department of Microbiology and Immunology

A MÉNAGE À TROIS; BUGS, VIRUSES AND
THE GUT MUCOSA
Project available for – Honours/Masters
Supervisor – Associate Professor Jason Mackenzie
Co-Supervisor – Dr Jaclyn Pearson
Co-Supervisor – Professor Elizabeth Vincan
Associate Professor
Jason Mackenzie
Phone: (03) 9035 8376
Email: jason.mackenzie@unimelb.
edu.au

The microbiome is shaping as one of the biggest driving forces in our
health, immunity and even in growth and developmental disorders. Many
appreciate that the microbiome consists of bacteria, but a lot of evidence
is gathering that your virus population (or virome) also plays a major role in
determining a healthy microbiome and the contribution bacteria and viruses
play in defining immunity at the gut mucosal surface. This project will utilise
a novel and innovative approach to growing enteric bacteria and viruses in
3D intestinal organoid cultures to investigate how these microbes interact
within the gastrointestinal tract. The project will explore host-pathogen
interactions with the view that not all bacteria and viruses are pathogens, yet
each can aid the other to potentiate a disease state. These “transkingdom”
interactions are a highly significant and emerging field in biology, and sit
at the forefront of our understanding of what promotes genetic diversity,
responses to infectious agents and the development of inflammatory disease.
Throughout the project you will gain essential experience in handling human
pathogens, cell culture, qRT-PCR, western blotting, plaque assay and an
array of imaging techniques. The findings generated from this study will
have profound implications for understanding health and disease.
Further reading: Pfeiffer & Virgin, Science, 351: 6270, aad5872, 2016; Virgin,
Cell, vol. 157(1), 142–150, 2014; Flanagan et al., Stem Cell Reports, 4(5): 759767, 2015.

Dr Jaclyn Pearson
Phone: (03) 8344 6724
Email: jaclyn.pearson@unimelb.
edu.au

Professor Elizabeth Vincan
Phone: (03) 9342 9348
Email: e.vincan@unimelb.edu.au
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HOW DOES YOUR DIET AFFECT
INFECTION BY ENTERIC VIRUSES?

ZIKA VIRUS: AN OLYMPIAN FREE
OF DRUGS

Project available for – Honours or Masters
Supervisor – Associate Professor Jason
Mackenzie

Project available for – Honours or Masters
Supervisor – Associate Professor Jason
Mackenzie

Ever experienced projectile vomiting and explosive
diarrhea? Welcome to a norovirus infection - a highly
contagious and infectious virus infecting 10% of the
globe annually. Very little is known regarding how these
viruses replicate and cause disease in humans due to
the inability to grow the virus in laboratory conditions.
Fortunately, we can use the model mouse norovirus
(MNV) to aid in our understanding of human norovirus
disease. We currently know that replication of MNV
is critically dependent on lipid for replication with
cholesterol one of the major lipids utilised by many
viruses. However, its role in MNV replication has not
been fully elucidated. This project will be focused on
the contribution cholesterol has on the replication cycle
of MNV and will incorporate many aspects of virology,
cell biology, imaging and molecular biology. Using wellestablished models of virus infection, we can chemically
inhibit cholesterol synthesis or prevent cholesterol
production irreversibly via depletion of key cholesterol
synthesising genes by CRISPR-Cas9 technology. We can
visualise the production and localisation of cholesterol
by fluorescence microscopy and investigate virus
replication using qRT-PCR, western blotting, plaque
assay and an array of advanced imaging techniques. The
outcomes from this project will determine whether we
can manipulate the prognosis of enteric virus infection
by modulating lipid homeostasis.

Zika virus (ZIKV) is an emerging human pathogen of
significant global concern. The recent re-emergence
of ZIKV in South America and the previously unseen
manifestation of microcephaly in unborn children has
heightened awareness and research into this previously
ignored flavivirus. Like most flaviviruses, there is no
current vaccine or therapeutic options to specifically
prevent and treat these infections. This project aims
to identify key host components in both the mosquito
vector and the mammalian host that drive virus
replication and production of infectious virus. We know
that lipid pathways play a major role in defining the ZIKV
replication cycle and so we aim to determine how key
enzymes within these pathways can be targeted for
therapeutic use. Using well-established models of virus
infection, we can chemically inhibit enzyme activity
or prevent lipid production via depletion of key host
genes by CRISPR-Cas9. We can visualise and determine
the influence of changes in lipid homeostasis on virus
production by fluorescence microscopy, qRT-PCR,
western blotting, plaque assay and an array of advanced
imaging techniques. The outcomes of this project will
allow us to compare and contrast all of these effects
on the related and highly pathogenic dengue virus and
ascertain whether these approaches can be applied to
all flaviviruses as a potential strategy for antiviral therapy.

Further reading: Mackenzie et al, Cell Host and Microbe,
2(4):229-239, 2007; Hyde JL, et al., J. Virol., 83(19):970919, 2009; van der Schaar et al, Trends Microbiol.,
24(7):535-546, 2016; Belov and Sztul, J. Virol.,
88(17):9478-9489, 2014.

Further reading: Mackenzie et al, Cell Host and Microbe,
2:229-239, 2007; Perera et al, PLoS Pathog, 8:e100258,
2012; Villareal et al, Antiviral Res, 124:110-121, 2015;
Aktepe et al, Virology, 484:241-250, 2015.
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Associate Professor Scott Mueller group
Department of Microbiology and Immunology

UNRAVELLING THE DYNAMICS OF IMMUNE
RESPONSES TO VIRUS INFECTION
Project available for – Honours /Masters/PhD
Supervisor – Associate Professor Scott Mueller

Associate Professor Scott
Mueller
Phone: (03) 8344 9044
Email: smue@unimelb.edu.au

Much of our understanding of the complex series of events that occur during
the priming of immune responses to infections or following vaccination have
been gained via static methods such as flow cytometry, histology and cell
culture. These methods provide limited information on when, where and
how different cells interact during the different phases of immunity. We now
have the ability to follow immune cells within living tissues and animals to
determine their behaviour in real time using intravital 2-photon microscopy.
A major goal is to understand how T cells are activated in response to viral
infections. T cells (both CD4+ and CD8+) are first activated in draining lymph
nodes via interactions with dendritic cells (DC) presenting viral antigens.
Using well-established models viral infection, we are examining T cell
responses by 2-photon microscopy in the skin, lymph nodes and spleen.
This project will use an array of powerful tools, including recombinant
viruses and transgenic mice expressing fluorescent molecules in T cells and
DC, combined with state of the art imaging to reveal the dynamics of T cell
priming to viral infection.
Further reading: Hor et al, Immunity, 43(3):554-65, 2015.

STROMAL CELLS SHAPE IMMUNITY TO VIRUS
INFECTION
Professor William Heath
Phone: (03) 8344 5682
Email: wrheath@unimelb.edu.au

Project available for – Honours /Masters/PhD
Supervisor – Associate Professor Scott Mueller
Co-Supervisor – Dr Yannick Alexandre
To support the initiation of immune responses in secondary lymphoid organs
a substantial recruitment of immune cells occurs that places many demands
on the tissue microenvironment. Stromal cells that construct the lymphoid
tissues can stretch and proliferate in response to inflammation, yet how they
contribute to immune responses is not clear. Additionally, these stromal cells
can play important roles during infectious diseases, including HIV infection.
We have found that lymphoid stromal cells can be infected by lymphocytic
choriomeningitis virus, a mouse model of chronic infection. This contributes
to immune suppression and disease. By manipulating or depleting these
stromal cells from mice we find critical roles for the generation of T cell
responses to infection. We have also identified new subsets of stromal cells
in the spleen that contribute to immunity. An important aim of this project
is to reveal how stromal cells control immunity and pathogenesis of viral
infections for improved disease treatment. This project involves a number
of state-of-the-art tools, including recombinant viruses, transgenic mice,
2-photon microscopy and next generation sequencing.

Dr Yannick Alexandre
Phone: (03) 8344 0815
Email: yannick.alexandre@unimelb.
edu.au
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Further reading: Mueller & Germain, Nat. Rev. Immunol, 9(9):618-29, 2009;
Mueller et al., PNAS, 104(39):15430-5, 2007.
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ROLE FOR INTERLEUKIN-33 IN MALARIA
INFECTION
Project available for – Honours
Supervisor – Associate Professor Scott Mueller
Co-Supervisor – Professor William Heath
Malaria is an important human pathogen that causes significant morbidity
and mortality in endemic regions. An effective vaccine for malaria has yet to
be discovered. To achieve this, a better understanding of how T cell responses
are generated to the malaria pathogen is required. We have generated CD4+
and CD8+ T cell receptor transgenic mice that express receptors specific
for MHC II and MHC I-restricted antigens, respectively. These unique tools
allow us to determine the cellular and molecular pathways required for T
cell responses. Interleukin-33 (IL-33) is a poorly studied cytokine expressed
in infected tissues that has been implicated as a critical protective factor in
infection. This project aims to investigate the role of IL-33 for T cell responses
to malaria infection in a mouse model. The influence of IL-33 on T cell
expansion, survival, migration and memory will be examined. A role for IL33 in lethal cerebral malaria, the most severe neurological complication of
malaria infection that is most common in children, will be investigated. This
project will utilise novel mouse models of infection, multi-parameter flow
cytometry, and advanced fluorescence microscopy.
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Dr Hayley Newton group
Department of Microbiology and Immunology

DECIPHERING FUNCTIONAL INTERACTIONS
BETWEEN COXIELLA EFFECTOR PROTEINS
Project available for – Honours/Masters/PhD/MPhil
Supervisor – Dr Hayley Newton

Dr Hayley Newton
Phone: (03) 9035 6307
Email: hnewton@unimelb.edu.au

Some pathogenic bacteria replicate to large numbers inside human cells.
This strategy requires that the bacteria manipulate the eukaryotic cell biology
to create a replicative niche and evade killing. To achieve this, intracellular
bacterial pathogens employ specialised secretion systems that transport
virulence proteins, termed effectors, into the host cytosol. These effectors
can subvert normal eukaryotic functions such as vesicular trafficking,
transcriptional regulation and signaling cascades. Coxiella burnetii, the
causative agent of Q fever, use a Dot/Icm Type IV Secretion System to
deliver a unique cohort of approximately 150 effectors into the host cell. The
function of the majority of these novel effectors remains unknown, however
it is clear that some effectors function by modulating the activity of other
effectors rather than directly targeting a host process. We have conducted
a large-scale screen to identify Coxiella effectors that impact the function of
other effectors. This project will use a range of molecular and biochemical
techniques to investigate whether these effectors interact directly with each
other and/or act on the same host process. Ultimately the research will aim
to elucidate the functional mechanisms that mediate how effectors can
modulate each other during infection.
Further reading: Moffatt et al., 2015 Cell Microbiol 17(5):621-31.
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Professor Damian Purcell group
Department of Microbiology and Immunology

DECODING THE CONTROL SIGNALS FOR HIV
LATENCY IN VIRAL RNA
Project available for - Honours/Masters/PhD
Supervisor – Professor Damian Purcell
Co-Supervisor – Dr Georges Khoury
Co-Supervisor – Dr Brad Sleebs
Current drug therapies don’t cure patients of HIV infection because long-lived
cells harbour integrated copies of HIV proviral DNA that persist undetected
by host defence mechanisms. These latent HIV infected cells sporadically
reactivate the production of infectious virus and require patients to remain
on lifelong therapy. Multiple restrictions prevent viral gene expression
from the residual latent HIV provirus that is integrated mostly in introns of
transcriptionally active genes of memory CD4+ T cells. In this location, RNA
transcription from the adjacent cellular gene reads-through into provirus,
whereupon mRNA splicing and other recombination mechanisms lead
to the incorporation of HIV RNA into mature cellular RNAs. We identified
that HIV Tat-coding RNA is included into adjacent cellular mRNA in latently
infected cells. These chimeric cell-HIV Tat mRNAs express low levels of
viral Tat protein, a powerful activator of virus production. We found that this
novel context for Tat expression is mediated by a structured RNA element
that underlies Tat coding RNA called TIM-TAM – the Tat IRES modulator
of tat mRNA. This project will examine how alternative RNA splicing and
other recombination mechanisms lead to insertion of Tat TIM-TAM into cell
RNA. Studies of the tertiary structure of the TIM-TAM RNA and its binding
to cellular proteins will determine the mechanisms underpinning the novel
translation control that lead to expression of HIV Tat. We will examine drugs
that manipulate the cellular and viral factors that impact upon Tat expression
in HIV latent infection as potential curative therapy regimens.
Further reading: Alexander et al. Nucleic Acids Res. 38:3041-53, 2010; Saleh
et al. Retrovirology 8:80, 2011.

Professor Damian Purcell
Phone: (03) 8344 6753
Email: dfjp@unimelb.edu.au

Associate Professor
Anthony Jaworowski
Email: anthony.jaworowski@burnet.
edu.au

Dr Anna Hearps
Email: anna.hearps@burnet.edu.au
Dr Behnaz Haydarchi
Email: b.heydarchi@gmail.com
Dr Brad Sleebs
Email: sleebs@wehi.edu.au
Dr Lloyd Einsiedel
Email: sleebs@wehi.edu.au
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Dr Georges Khoury
Phone: (03) 9035 9909
Email: georges.khoury@unimelb.
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COW ANTIBODIES THAT GIVE THE HTLV-1 INFECTIONS OF REMOTE
FINGER TO HIV TRANSMISSION
INDIGENOUS AUSTRALIANS
Project available for – Honours/Masters/PhD
Supervisor – Professor Damian Purcell
Co-Supervisor - Dr Behnaz Haydarchi
Antibody is at the first line of defense against HIV infection
at the sexual mucosa. Some HIV positive patients raise
neutralising antibodies (NAb) that are effective against
the wide diversity of HIV envelopes (Env). Monoclonal
neutralising antibodies (mNAb) derived from these
patients bind to highly conserved functional parts
of Env, such as VRC01 binding the CD4 binding site.
These mNAb neutralise a broad array of viral strains and
prevent transmission in animal models. Human-derived
mNAb often have long and highly mutated fingertips at
the antigen binding site due to long complementarity
determining regions (CDR) in the IgG variable (V)-regions.
These NAb fingertips can access deeply occluded
vulnerable epitopes on the HIV Env trimer. Developing
HIV vaccines that produce these antibodies has proven
challenging. We have found that cows vaccinated with
HIV Env trimers commonly produce NAbs that have long
fingertip CDRH3 domains on IgG. Vast quantities of NAb
IgG have been obtained from bovine maternal colostrum.
This bovine NAb neutralises a broad array of HIV-1
strains. This project will analyse the immunoglobulin
gene evolution following vaccination that produces the
potent NAb activity. In addition, new humanised mNAb
will be produced by cloning the bovine IgG V-regions
from the memory B-cells responsible for the robust
antibodies to Env. These studies seek to developing large
quantities of NAb for passive mucosal delivery as an HIV
microbicide, and a new series of humanised mNAbs
suitable for infusion into HIV+ patients as a long acting
HIV antiviral therapy.
Further reading: Kramski et al 2012. Antimicrob Agents
Chemother, 56:4310-19. Wang et al. 2013. Cell 153:
1379–93. Heydarchi et al. 2016. PLoS One 11:e0157353.
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Project available for – Honours/Masters/PhD
Supervisor – Professor Damian Purcell
Co-Supervisor - Dr Georges Khoury
Co-Supervisor - Dr Lloyd Einsiedel
Human T-cell lymphotropic virus type-1 (HTLV-1)
infects CD4+ and CD8+ T-cells of an estimated 20
million people worldwide. The globally common HTLV1 subtype A cosmopolitan strains cause a fatal T-cell
leukaemia and inflammatory conditions, such as HTLV1-associated myelopathy, in some individuals after a
long incubation. Genetically distinct HTLV-1 subtype C is
highly endemic in remote indigenous Central Australians
where some communities have the prevalence above
60%. These HTLV-1c infections are associated with
immunopathogenic conditions, such as bronchiectasis,
that may be driven by dysregulated immune function of
infected T-cells containing integrated HTLV-1 provirus
(HTLV-1 proviral load, PVL). This project will examine
viral gene expression and replication in vitro, and the
effects upon host cells resulting from an infection with
the unique genomic structure of HTLV-1c isolated from
patients from the Alice Springs Hospital HTLV-1 cohort.
We will also use a digital-droplet PCR (ddPCR) to quantify
the PVL in patient T-cells using DNA extracted from buffy
coat cells (BCCs) and from DNA from bronchoalveolar
lavage (BAL) infiltrates from a bronchiectasis patient to
determine the involvement of HTLV-1 infected T-cells in
clinical illness. Longitudinal analysis of PVL by ddPCR
will test association with disease. Viral gene expression
studies will examine whether mutant versions of the p12
and HBZ proteins cause detrimental effects on T-cell
function. HTLV-1 integration site clonality studies and
T-cell receptor phenotyping will be performed to test the
role of HTLV-1 infection in disease and reduced health
outcomes of indigenous central Australians.
Further reading: Einsiedel et al. (2016) BMC Public Health
16:787-98.

ELIMINATING HIV RESERVOIRS IN
MONOCYTES AND MACROPHAGES
Project available for – Honours
Supervisor – Dr Anna Hearps
Co-Supervisor – Professor Damian Purcell
Co-Supervisor – Associate Professor Anthony Jaworowski
Persistence of HIV within latently infected cells presents significant barriers
to curing HIV. Monocytes/mφ are an important but understudied reservoir.
We find comparable levels of HIV DNA in monocyte subsets and CD4+ T cells
purified from virologically-suppressed patients, confirming the quantitative
importance of monocytes as potential reservoirs. Monocytes circulate
through tissues and differentiate into mφ directed by tissue-dependent cues,
inflammatory and the subset of monocyte. How these affect establishment
of tissue reservoirs of HIV-infected mφ is unknown. Understanding the
relationship between mφ differentiation and latency will inform strategies to
eliminate tissue reservoirs of HIV. This project aims to: i) assess the ability
of HIV-infected monocytes to develop into productively- versus latentlyinfected mφ and explore methods for waking HIV from latently-infected
M1 and M2 mφ; ii) determine if differentiation of classical, intermediate and
non-classical monocytes alters latency in mφ; and iii) establish methods
for labelling HIV RNA and DNA within mφ as a tool for studying myeloid
reservoirs in tissues. This project involves isolation and tissue culture of
primary human cells, work under PC3 containment to infect and culture
monocyte-derived mφ with reporter strains of HIV, molecular techniques to
quantify HIV DNA and RNA, FACS sorting and flow cytometry.
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Professor Stephen Rogerson group
Department of Medicine

HIDING OUT IN THE PLACENTA
– INVESTIGATING HOW
GLYCOSAMINOGLYCANS CAN MODULATE
THE IMMUNE SYSTEM DURING MALARIA
AND PREGNANCY
Professor Stephen Rogerson
Phone: (03) 8344 3259
Email: sroger@unimelb.edu.au

Project available for – Honours/Masters/PhD
Supervisor – Dr Louise Randall
Co-Supervisor – Professor Stephen Rogerson
Malaria during pregnancy can impact both the mother and the developing
fetus, resulting in increased morbidity and mortality. Placental malaria is
characterised by the accumulation of P. falciparum-infected red blood cells
in the placenta. Parasite-derived proteins on the infected red blood cell
membrane bind to chondroitin sulfate A, a glycosaminoglycan associated
with the syncytiotrophoblasts and the intervillous spaces of the placenta.
Studies performed in our laboratory suggest that this glycosaminoglycan
can modulate the immune system response to the malaria parasite and other
pathogen products. This new project aims to examine this modulation more
closely and to understand the interaction between pathogens, the placenta
and the mother’s immune system. The techniques available for this project
include cell culture and co-culture, primary cells and cell model systems,
flow cytometry, ELISA and realtime RT-PCR.

NOTE: Project is offered through the Department of Medicine
(RMH)
Dr Louise Randall
Phone: (03) 8344 2181
Email: louise.randall@unimelb.edu.
au
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Associate Professor Peter Revill group
Victorian Infectious Diseases Reference Laboratory

THE IMPACT OF DIFFERENT HEPATITIS B
VIRUS (HBV) GENOTYPES ON HBV CCCDNA
EXPRESSION
Project available for – Honours
Supervisor – Associate Professor Peter Revill
Hepatitis B virus (HBV) is a global health issue, affecting over two billion
people worldwide with 350–400 million people chronically infected.
There are ten different genotypes of HBV (A to J), which show a distinct
geographical distribution. At present, there is no known cure for HBV, due
mainly to the presence of a pool of transcriptionally active cccDNA that to
date has proved almost impossible to eliminate from infected hepatocytes.
Indeed, even in the absence of productive HBV replication, viral proteins
expressed from cccDNA are associated with increased risk of liver cancer.
Persistence of the HBV cccDNA/minichromosome in the liver on therapy
means that existing therapies control but do not eliminate HBV. However,
their impact of genotype on cccDNA expression is unclear. We will generate
monomeric forms of the HBV genome across a range of HBV genomes by
genome length PCR of HBV DNA from cell culture supernatant, and use these
monomers to directly compare cccDNA expression by Southern blotting and
real time PCR/digital PCR and quantitative serology following transfection
of permissive hepatoma cell lines and infection using murine models. This
project will make an important contribution to our understanding of the role
of genotype in disease pathogenesis across the globe.

ELUCIDATING THE LIFE CYCLE OF HEPATITIS
B SPLICED VARIANTS – A NOVEL TARGET
FOR PREVENTING PROGRESSION TO LIVER
CANCER.

Associate Professor Peter Revill
Phone: (03) 9342 9604
Email: Peter.revill@mh.org.au

Professor Damian Purcell
Phone: (03) 8344 6753
Email: dfjp@unimelb.edu.au

Project available for – Honours
Supervisor – Associate Professor Peter Revill
Co-Supervisor – Professor Damian Purcell
Hepatitis B virus (HBV) is one of the most important human pathogens,
infecting nearly half a billion people worldwide. We have previously shown
that splice variants of HBV are associated with liver cancer (hepatocellular
carcinoma, HCC), the fifth most prevalent cancer worldwide (Bayliss et al,
2013), yet the ‘lifecycle’ of splice HBV variants remain poorly characterised.
In addition to generating diversity for mRNA and coded proteins, the RNA
splicing mechanism supports transcription control of viral and cellular gene
expression and produces pools of RNA with potentially novel function.
The splicing process results in the removal of a 1 kb intron on unknown
function. Interestingly, this molecule encodes a number of stem loop like
structures which resemble siRNA precursors. However, it is unclear if the
intron is indeed processed into micro RNAs. This project will characterise the
lifecycle of spliced HBV variants, investigate novel transcripts and proteins,
and determine whether the intron removed by splicing is indeed a source of
viral miRNAs.
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Professor Roy Robins-Browne group
Department of Microbiology and Immunology

CHEMICAL INHIBITION OF VIRULENCE
GENE EXPRESSION IN ENTEROTOXIGENIC
ESCHERICHIA COLI
Project available for – Honours
Supervisor – Professor Roy Robins-Browne
Co-Supervisor – Dr Ji Yang
Professor Roy Robins-Browne
Phone: (03) 8344 8275
Email: r.browne@unimelb.edu.au

Dr Ji Yang
Phone: (03) 8344 9777
Email: jiy@unimelb.edu.au
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Enterotoxigenic E. coli (ETEC) is the most common bacterial cause of
diarrhoea in developing countries, as well as in travellers to these regions.
To cause disease, ETEC needs to produce a series of virulence proteins,
including enterotoxins, colonisation factors and secretion pathways, which
allow this pathogen to colonise the small intestine and deliver enterotoxins
to gut epithelial cells. The CfaD master regulator plays an essential role in
ETEC virulence gene expression and therefore is an excellent target for new
types of drugs that could be used to combat ETEC infection. Our laboartoty
has established a high throughput system to screen for small molecule
inhibitors of virulence regulators of bacterial pathogens (1) and identified
one compound (CH-1) that exhibited strong and specific inhibition of CfaD
activity. Computational docking between CH-1 and a structural model of
CfaD predicted that CH-1 interacts with a series of amino acid residues within
the putative DNA-binding domain of CfaD, thus preventing it from activating
its target virulence genes. This project aims to genetically and biophysically
characterise the interaction between CH-1 and CfaD by i) mutating the amino
acids involved in this interaction and determining their contribution to CH-1
binding; and ii) purifying CfaD, and co-crystallising it with CH-1 to visualise
their molecular interactions. The outcomes of this study will help us improve
the potency of CH-1, as well as refine our in silico screening system to obtain
ETEC inhibitors of clinical value.
Further reading: J Yang et al. J Biol Chem 2013; 288: 31115–26.
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Professor Tim Stinear group
Department of Microbiology and Immunology

MECHANISM OF ACTIVITY OF THE
ESSENTIAL TWO-COMPONENT SYSTEM IN
STAPHYLOCOCCUS AUREUS
Project available for – Honours/Masters
Supervisor – Professor Tim Stinear
Co-Supervisor – Dr Ian Monk
Staphylococcus aureus is a major opportunistic human pathogen that causes
a wide range of hospital and community acquired infections. Sub-optimal
antibiotic exposure can lead to the development of resistance, with reduced
activation of the only essential two component system in S. aureus (through
the acquisition of chromosomal mutations) linked to vancomycin resistance.
Through directed mutagenesis we have created a constitutively activate
WalKR system, which is exquisitely sensitive to vancomycin, but also
unstable under certain growth conditions. We will exploit the instability of
the strain to identify suppressor mutations that can help bypass the WalKR
activation, with the goal to identify the signals that activate WalKR. This
project will combine a diverse set of molecular biology techniques including
next generation sequencing and targeted mutagenesis of S. aureus.

Professor Tim Stinear
Phone: (03) 8344 5693
Email: tstinear@unimelb.edu.au

NEW ANTIBIOTICS FROM OLD BACTERIA
Project available for – Honours/Masters/PhD
Supervisor – Professor Tim Stinear
Co-Supervisor – Dr Sacha Pidot
Development of new antibiotics is key to addressing the crisis in human
health caused by the rise of multi-drug resistant superbugs. Traditionally,
soil-derived Actinobacteria, particularly the genus Streptomyces, are the
most prolific antibiotic producers, however, high re-discovery rates of
known compounds demand the testing of new reservoirs of biodiversity and
bioactive molecules. Human-associated bacteria, such as pathogens, have
recently been shown to be a previously untapped source of antimicrobial
diversity. This project will investigate the antimicrobial activity of a diverse
collection of 700 human pathogenic Actinobacteria held by our state
microbiology reference laboratory, with the ultimate aim to identify new
antimicrobials that can inhibit hospital superbugs, such as MRSA and VRE.
A combination of techniques will be used in this project, including genomics,
molecular biology, biochemistry and mass spectrometry to identify new
antibiotics produced by this collection of bacteria. Candidates will develop a
broad range of skills in each of these areas, and will use these to increase the
currently static antimicrobial drug discovery pipeline.

Dr Sacha Pidot
Phone: (03) 8344 3353
Email: spidot@unimelb.edu.au
Dr Ian Monk
Phone: (03) 8344 5711
Email: imonk@unimelb.edu.au

Further reading: Pidot, et al., 2014, Int J Med Microbiol, 304(1), 14-22.
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Associate Professor Steven Tong group
Victorian Infectious Diseases Service

INFLUENZA IN INDIGENOUS AUSTRALIAN
POPULATIONS
Project available for – Honours/Masters/PhD/MPhil
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Associate Professor Katherine Kedzierska

Associate Professor
Steven Tong
Phone: (03) 9342 9406
Email: steven.tong@mh.org.au

Indigenous Australians have high rates of influenza morbidity and mortality.
We have been seeking to understand T cell and other immune responses
to influenza in Indigenous Australians and relating these responses to the
distribution of HLA types in Indigenous Australians. As a result we have
identified novel HLA types and identified novel influenza peptides presented
by unusual HLA types. We are planning studies to investigate the vaccine
response in Indigenous Australians – both at the immunological level and
also through large data linkage studies. There are great opportunities to
be involved in collaborative translational research, to develop knowledge
and skills in Aboriginal health research, and to work with teams based in
Melbourne and northern Australia.

HEPATITIS B IN INDIGENOUS AUSTRALIAN
POPULATIONS
Project available for – Honours/Masters/PhD/MPhil
Supervisor – Associate Professor Steven Tong

Professor Ben Howden
Phone: (03) 8344 0207
Email: bhowden@unimelb.edu.au

Indigenous Australians have high rates of hepatitis B with sequelae of
liver cirrhosis and liver cancer. Recently, our group has described a novel
genotype of hepatitis B that circulates uniquely and exclusively in Indigenous
Australian populations. We have a number of projects ranging across data
linkage and epidemiological studies, to clinical follow-up and natural history
studies, to basic laboratory virology and in vivo mouse model work. There
are great opportunities to be involved in collaborative translational research,
to develop knowledge and skills in Aboriginal health research, and to work
with teams based in Melbourne and northern Australia.

UNDERSTANDING SYNERGISTIC ANTIBIOTIC
STRATEGIES FOR TREATING SEVERE
STAPHYLOCOCCUS AUREUS INFECTIONS
Project available for – Honours/Masters/PhD/MPhil
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Professor Ben Howden

Associate Professor
Katherine Kedzierska
Phone: (03) 8344 7962
Email: kkedz@unimelb.edu.au
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There is growing interest in the use of combination antibiotic therapy to
treat staphylococcal infections. Although methicillin-resistant S. aureus is
resistant to β-lactams, we have shown likely clinical efficacy of combining
vancomycin and a β-lactam. Further trials of vancomycin plus β-lactam and
other antibiotic combinations are currently being conducted or planned.
We have also newly developed tools to manipulate the underlying genome
of key clones (CRISPR-based, transposon-insertion mutant libraries, ready
access to WGS with PacBio and Illumnia). Projects are available to elucidate
the underlying mechanisms to explain and support these clinical findings.
Opportunities are also available in designing and conducting the planned
clinical trials.
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Professor Jose Villadangos group
Department of Microbiology and Immunology

UNDERSTANDING THE MECHANISMS THAT
IMPAIR ANTI-TUMOUR ADOPTIVE CELL
THERAPY
Project available for – Honours/Masters/PhD
Supervisor – Professor Jose Villadangos
Tumour cells express neo-antigens that can be recognized by cytotoxic T
lymphocytes (CTL). These tumour-specific CTL can be either isolated from
tumour biopsies or manufactured in vitro by genetic engineering. They
can then be expanded and inoculated to kill cancer. The promise of this
adoptive cell therapy is highlighted by its selection as the ‘Breakthrough
of the Year 2013’ by the prestigious magazine, Science. Unfortunately, in
many individuals the tumour ‘fights back’ and inactivates the infused CTL,
compromising the therapy. Using a mouse model of lymphoma, we are
performing studies to improve outcomes. We can reproduce successful
verus impaired CTL immunotherapy and have identified genes potentially
involved in each outcome. Using multiphoton live microscopy, we can also
visualise the interactions between tumour cells and the CTL in the living
animal. Our goal is to apply our findings to the clinic and improve the efficacy
of adoptive cell therapy. The aims of this project will be to identify genes
that control the outcome of adoptive cell therapy, and characterise the
interactions between T cells and the tumour. This project is funded by the
Cancer Council of Australia and the Cancer Research institute of the USA.

Professor Jose Villadangos
Phone: (03) 9035 7684
Email: j.villadangos@unimelb.edu.
au

Further reading: Prato et al., 2013, J. Immunol. 191: 3534-3544; Segal et
al., 2016, J. Immunol. 196: 3935-3942; Villadangos, 2016, Immunol . Rev.
272:169-182.

Dr Hamish McWilliam
Phone: (03) 9035 7698
Email: hamish.mcwilliam@unimelb.
edu.au
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HOW INFECTION AND
TRAUMA CAUSE DENDRITIC
CELL PARALYSIS AND LETHAL
IMMUNOSUPPRESSION
Project available for – Honours/Masters/PhD
Supervisor – Professor Jose Villadangos
Systemic Inflammatory Response Syndrome (SIRS)
is a common condition associated with systemic or
severe infections, trauma, burns or haemorrhage. It is
characterised by the release of inflammatory cytokines
that activate the innate and acquired immune system to
fight infection and limit tissue damage. Paradoxically, this
enhanced state of responsiveness is often followed by
a period of immunosuppression that can last for several
weeks. The immunosuppressed patients are at risk of
suffering secondary or opportunistic infections, which
are the main cause of death in patients hospitalised in
intensive care units. Malaria infection can also cause SIRS
and immunosuppression, contributing to the poor efficacy
of vaccination against malaria and other pathogens in
malaria-endemic areas. Impairment of dendritic cells
(DC), the primary initiators of T cell immunity, plays a
prominent role in this immunosuppression post-SIRS.
There is a need to characterise the mechanisms that
impair DC function following SIRS and to prevent this
state of DC paralysis. Our work indicates that SIRS
induces long-term changes in the environment where
DC develop, causing sustained formation of paralysed
DC with impaired antigen capture, processing and/or
presentation function. In this project we will use mouse
models of infection with malaria, viruses or bacteria, or
trauma, to characterise the mechanisms that cause DC
paralysis and to develop therapies to prevent or reduce
the impact of DC paralysis.
Further reading: Wilson et al., 2006, Nat. Immunol. 7:
165-172; Vega-Ramos et al., 2014, Curr. Opin. Pharmacol.
17: 64-70.
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MR1 – A MOLECULAR ALARM
SYSTEM FOR INTRACELLULAR
BACTERIAL INFECTION
Project available for – Honours/Masters/PhD
Supervisor – Dr Hamish McWilliam
Co-Supervisor – Professor Jose Villadangos
MR1 functions as a molecular alarm system to alert the
immune system that an intracellular bacterial infection
is taking place. It does this by capturing metabolite byproducts from bacteria and presenting them at the cell
surface to activate a highly abundant T cell subset called
mucosal-associated invariant T (MAIT) cells. MAIT cells
then directly kill the infected cell or secrete inflammatory
cytokines to initiate protective immunity. Recently, we
showed that MR1 captures these metabolites inside the
endoplasmic reticulum yet how the metabolites traffic
from the microbes within endosomes to the ER-resident
MR1 is not understood. Furthermore, the host proteins
involved in this process remain unknown. This project
will investigate these questions using CRISPR/Cas9 gene
editing, biochemistry techniques, confocal microscopy
and flow cytometry. It will be in close collaboration
with Professor Dick Strugnell’s laboratory by using a
Salmonella Typhimurium in vitro cell infection model to
investigate the path of the bacterial metabolites and the
host proteins involved.
Further reading: McWilliam et al., 2016, Nat. Immunol.,
17: 531-539; McWilliam et al., 2015, Curr Opin Immunol
34C: 28-34.

IMMUNOREGULATORY
FUNCTIONS OF THE MARCH
FAMILY OF UBIQUITIN LIGASES

THE ROLE OF GLUCOSE
METABOLISM IN THE
REGULATION OF IMMUNITY

Project available for – Honours/Masters/PhD
Supervisor – Professor Jose Villadangos

Project available for – Honours/Masters/PhD
Supervisor – Professor Jose Villadangos

Protein localisation and abundance (proteostasis) are
controlled in eukaryotic cells by regulatory pathways,
which remain poorly understood. These pathways
regulate changes in protein expression or localisation in
response to environmental cues such as the presence of
pathogens. Addition of the small protein ubiquitin (Ub)
to membrane proteins by the MARCH family of ligases
is an important mechanism of control of membrane
immunoreceptors. This project will employ biochemical
techniques, microscopy, proteomics, and CRISPRCas9 technology to characterise the function of the
MARCH family; identify novel MARCH substrates; and
characterise the machinery involved in ubiquitination
by MARCHs. The MARCHs have also been shown to
play an important role in control of infection by HIV and
other enveloped viruses. Our goal is to develop novel
therapeutic approaches to fight infection based on
manipulation of membrane protein ubiquitination.

O-GlcNAc glycosylation involves addition of a single
sugar, β-N-acetylglucosamine, to serine or threonine
residues of proteins. It is a unique type of glycosylation
found on nuclear and cytoplasmic proteins. The addition
and removal of OGlcNAc is catalysed by OGlcNAc
transferase (OGT) and OGlcNAse (OGA) respectively.
It is a reversible modification akin to phosphorylation.
Indeed, OGlcNAc glycosylation occurs in dynamic
interplay with phosphorylation, either on the same
or adjacent residues. The cross-talk between these
two modifications in turn regulates various cellular
processes. We are characterising the function of
OGlcNAc glycosylation in immune cells by identifying
changes in patterns of glycosylation in different
metabolic states and upon encounter of pathogens. The
function of glycosylated proteins will be further studied
to understand the relevance of their OGlcNAc status in
various immune cell activities.

Further reading: Young et al., 2008, Nat. Immunol. 9:
1244-1252; Moffat et al., 2013, Curr. Opin. Immunol; 25:
109-114; Liu et al., 2016, J. Exp. Med. In press.
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Dr Linda Wakim group
Department of Microbiology and Immunology

EXOSOMES EXPRESSING THE ANTIVIRAL
MOLECULE IFITM3 – A ROLE IN INFLUENZA
VIRUS DEFENSE
Project available for – Honours/Masters/PhD
Supervisor – Dr Linda Wakim
Co-Supervisor – Professor Patrick Reading
Dr Linda Wakim
Phone: (03) 9035 4141
Email: wakiml@unimelb.edu.au

Interferon induced transmembrane protein 3 (IFITM3) is a potent antiviral
protein, which is a crucial component of the antiviral immune response
to influenza virus infection. In the absence of this single antiviral protein,
humans are not capable of clearing influenza infection effectively. Although
classically defined as an intracellular protein predominantly located within
the membranes of late endosomes and lysosomes, recently it has been
shown that IFITM3 is expressed on exosomes. Exosomes are nanosized
vesicles that are released from cells into the extracellular environment and
are an important tool for intercellular communication through the transfer
of biologically active proteins. The role of IFITM3 expressing exosomes
in combating influenza virus infection and their potential as therapeutic
agents against influenza are unclear. This project aims to elucidate the
antiviral actions of exosomes generated during an influenza infection and
investigates the therapeutic use of purified IFITM3-expressing exosomes to
treat influenza infection. Techniques used in this project include influenza
virus propagation, cell culture, western blot, confocal microscopy, flow
cytometry and animal handling.
Further reading: Schneider et al., Ann Rev Immunol 32:513-545, 2014;
Schorey et al., EMBO reports, 16: 24-43, 2015.

Professor Patrick Reading
Phone: (03) 8344 3437
Email: preading@unimelb.edu.au
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CHARACTERISATION OF INFLUENZA VIRUS
SPECIFIC RESIDENT MEMORY T CELLS IN THE
UPPER AND LOWER RESPIRATORY TRACT
Project available for – Honours/Masters/PhD
Supervisor – Dr Linda Wakim
Co-Supervisor – Professor Patrick Reading
Influenza virus gains entry into the body by inhalation and initiates its
replication cycle within the respiratory tract. The early stages of infection,
when virus titres are low in the infected host, provide the ideal window of
opportunity for effective immune responses to limit disease progression.
Tissue-resident memory (Trm) CD8+ T cells, a specialised population of
highly protective memory T cells, can be localised to the respiratory tract
where they are ideally situated to halt infection, prior to the development of
disease. Vaccination strategies that deposit influenza-specific Trm within the
respiratory tract are likely to confer long-lasting immunity against influenza
virus. Defining parameters that promote Trm formation within the respiratory
tract is a critical step towards the development of such a vaccine. This project
will i) characterise the development of Trm in the upper and lower respiratory
tract following influenza virus infection, identifying key factors necessary for
their development, and; ii) test the protective capacity of these cells following
a secondary exposure to highly virulent influenza viruses. Techniques used
in this project will include influenza virus propagation, cell culture, confocal
microscopy, flow cytometry, cell sorting, PCR and animal handling.
Further reading: Wakim et al., Mucosal Immunol, 8(5):1060-71, 2015; Wakim
et al., Nat Immunol, 14(3)238-45, 2013.
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Dr Deborah Williamson and Professor Benjamin
Howden group
Microbiological Diagnostic Unit Public Health Laboratory,
Department of Microbiology and Immunology

USING GENOMICS TO STOP THE SPREAD OF
SUPERBUGS IN OUR FOOD
Project available for – Honours/Masters/PhD
Co-Supervisor – Dr Deborah Williamson
Co-Supervisor – Professor Ben Howden
Dr Deborah Williamson
Phone: (03) 8344 5470
Email: deborah.williamson@
unimelb.edu.au

Foodborne infections represent a constant threat to public health and result
in an extensive global burden of disease. Given the dispersed nature of the
global food supply, preventing and controlling foodborne disease in the 21st
century requires timely, effective and high-resolution investigations, which
may be provided by microbial genomic technologies. The Microbiological
Diagnostic Unit Public Health Laboratory is Australia’s oldest public health
laboratory, and has extensive experience in applying genomics to foodborne
disease investigations. We are seeking highly motivated applicants to
undertake exciting projects in microbial genomics, specifically on the
application of bacterial genomics to the understanding, investigation and
tracking of foodborne disease. Candidates will gain critical skills in the
generation and bioinformatic analysis of microbial genomic data, in addition
to learning how to apply information from microbial genomics to ‘real world’
public health problems. No prior experience in next generation sequencing
or bioinformatics is required, as full training will be given to successful
candidates as part of the projects.

Professor Ben Howden
Phone: (03) 8344 0207
Email: bhowden@unimelb.edu.au

Dr Mark Davies
Phone: (03) 9035 6519
Email: mark.davies1@unimelb.edu.au
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Associate Professor
Steven Tong
Phone: (03) 9342 9406
Email: steven.tong@mh.org.au
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TRACKING AND PREVENTING
ANTIBIOTIC RESISTANT
BACTERIA IN OUR FOOD
Project available for – Honours/Masters/PhD
Co-Supervisor – Dr Deborah Williamson
Co-Supervisor – Professor Ben Howden
Antimicrobial-resistant (AMR) Salmonella has been
identified as a critical threat to public health. Determining
the mechanisms by which resistance genes in Salmonella
emerge and spread is critical in understanding how
to prevent and reduce AMR in Salmonella, and also in
understanding how much AMR is locally driven versus
introduced from overseas. Using cutting-edge genomic
technology, this project will determine the population
structure, AMR determinants and evolution of resistant
Salmonella in Australia, and will provide important
insights into how AMR spreads in our food supply.

WHAT’S IN OUR FOOD?
DETECTING SUPERBUGS IN
THE FOOD SUPPLY USING
METAGENOMICS
Project available for – Honours/Masters/PhD
Co-Supervisor – Dr Deborah Williamson
Co-Supervisor – Professor Ben Howden
Current culture-based methods of bacterial detection
can often be slow and insensitive. However,
metagenomic approaches (i.e. sequencing of entire
bacterial communities) can be used to detect pathogens
both from clinical and environmental samples. This
project will employ shotgun metagenomic sequencing
to detect and characterise foodborne pathogens in
patients with diarrhoeal illness, and also directly from
food and environmental samples.

USING GENOMICS TO
UNDERSTAND AND PREVENT
GROUP A STREPTOCOCCAL
DISEASE
Projects available for – Honours/Masters/PhD
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Dr Mark Davies
Streptococcus pyogenes, also known as group A
streptococci (GAS), is a major human pathogen, and
is directly responsible for a wide variety of diseases,
including pharyngitis (streptococcal sore throat), scarlet
fever, skin infections, bloodstream infections, and toxic
shock syndrome. In addition, devastating auto-immune
sequelae of GAS infection can occur, namely rheumatic
fever and acute glomerulonephritis. Recently, advances
in genomic technologies have allowed detailed insights
into the ways in which GAS infects us, although much is
still to be understood. We are seeking highly motivated
applicants to undertake exciting projects in applying
genomics to understanding GAS disease. Candidates
will gain critical skills in the generation and application
of bioinformatic tools in the analysis of microbial
genomic data. Although preferred, no prior experience
in next generation sequencing or bioinformatic analysis
is required, as full training will be given to successful
candidates as part of the projects. Both medical and
non-medical graduates are invited to apply.

UNDERSTANDING INVASIVE GAS
DISEASE USING GENOMICS
Projects available for – Honours/Masters/PhD
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Dr Mark Davies
Co-Supervisor – Dr Deborah Williamson
One of the most serious consequences of GAS infection
is invasive GAS disease, particularly bloodstream
infection (bacteraemia). Understanding the specific
types of GAS responsible for invasive disease is
important when developing preventative strategies,
particularly in the context of vaccine development.
The Microbiological Diagnostic Unit Public Health
Laboratory, Australia’s oldest public health laboratory,
has an extensive collection of GAS isolates associated
with invasive disease, and this project will focus on
genomic characterisation of these isolates. Specifically,
whole genome sequencing and bioinformatic analysis
will be used to understand the population structure,
virulence determinants and theoretical vaccine coverage
of invasive GAS strains circulating in Australia.
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GENOMIC EXAMINATION OF THE
RE-EMERGENCE OF SCARLET
FEVER
Projects available for – Honours/Masters/PhD
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Dr Mark Davies
Co-Supervisor – Dr Deborah Williamson
An outbreak of scarlet fever associated with multi-drug
resistant Group A Streptococci began in Asia during
2014. This was followed by a scarlet fever outbreak in
the United Kingdom during 2015. In both geographical
regions, the public health concern is ongoing. We
recently examined the genomic basis behind the scarlet
fever outbreak in Hong Kong. In this project, the student
will expand on these findings and examine the emergence
and transmission of GAS clones within a global context.
Specifically, we will examine the population structure of
scarlet fever associated lineages, apply statistical genetic
models to identify common disease signatures and
examine the movement of mobile genetic elements. This
project will provide important molecular insights into the
emergence and spread of GAS clones associated with
scarlet fever.

GENOMIC INSIGHT INTO APSGN
OUTBREAKS
Projects available for – Honours/Masters/PhD
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Dr Mark Davies
Co-Supervisor – Dr Deborah Williamson
An
outbreak
of
acute
post-streptococcal
glomerulonephritis (APSGN) occurred in the Kimberley
region of Western Australia in 2015. Applying genome
sequencing and bioinformatics approaches, we will
examine the genomic structure of group A streptococcal
(GAS) strains associated with the APSGN outbreak.
We will extend this analysis to examine strains from
Northern Territory of Australia who suffer from sporadic
APSGN outbreaks and strains from international sources.
The aims of this study are to identify common disease
signatures and interrogate the transmission of GAS
clones within geographical isolated human populations
within a domestic and global context.

EVOLUTION OF STREPTOCOCCAL
PATHOVARS
Projects available for – Honours/Masters/PhD
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Dr Mark Davies
Co-Supervisor – Dr Deborah Williamson
Streptococcus dysgalactiae subspecies equisimilis
(SDSE) is a human pathogen, mirroring the disease
profile and colonising the same ecological niche as
the well-documented human pathogen, Streptococcus
pyogenes. Despite being conceived as a largely
commensal organism, in some geographical settings,
SDSE disease rates are higher than that of S. pyogenes.
The overlap in both pathogen lifestyle and disease
repertoire along with evidence of horizontal gene
transfer between these pathogens suggests that they
may share common genetic mechanisms for causing
disease. A comprehensive genomic comparison of
these pathogens has the capacity to identify candidate
genes that are critical to streptococcal invasive disease,
and other pathogenic processes. The primary aim of this
project is to apply various bioinformatics approaches
to determine the population structure of a global SDSE
genome database and identify common virulence traits
between SDSE and S. pyogenes. This will also inform
vaccine approaches to combat streptococcal disease.

TRANSMISSION OF GAS IN
INDIGENOUS COMMUNITIES
Projects available for – Honours/Masters/PhD
Supervisor – Associate Professor Steven Tong
Co-Supervisor – Dr Mark Davies
Co-Supervisor – Dr Deborah Williamson
As part of an NHMRC funded project to develop and
apply mathematical models to the transmission of GAS
in Indigenous communities, we will be sequencing
~1000 GAS genomes from meticulously curated
collections from the Northern Territory. This project
provides opportunities to work in a cross-disciplinary
context with the epidemiology and modeling units at the
Doherty Institute and apply newly developed modeling
techniques to rich genomic datasets. Findings will
inform the design of public health strategies to reduce
the transmission and burden of GAS in Indigenous
communities.
Further reading: Davies MR, et al. Nat Genet. 2015.
47(1):84-87. Walker MJ, et al. Clin Microbiol Rev. 2014.
27(2):264-301. Klemm E and Dougan G. Cell Host
Microbe. 2016. 19(5):599-610. Bowen et al, Epidemiol
Infect 2016; 144:1991-8. Moreland et al, Vaccine 2014;
32: 3713 – 20. Williamson et al, J Infect 2015; 70: 127-34
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Associate Professor Heidi Drummer group
Burnet Institute

UNDERSTANDING NEUTRALISING ANTIBODY
RESPONSES IN HUMANS INFECTED
WITH HCV
Project available for – Honours/Masters/PhD
Primary Supervisor – Associate Professor Heidi Drummer

Associate Professor Heidi
Drummer
Phone: (03) 9282 2179
Email: heidi.drummer@burnet.edu.au
Dr Rob Center
Email: rob.center@burnet.edu.au

HCV chronically infects ~3% of the human population causing recurring,
progressively worsening liver disease, cirrhosis and hepatocellular carcinoma
and a vaccine is not available to prevent infection. Essential to the success
of an HCV vaccine will be an ability to confer broad neutralising antibody
responses (NAb) that provide protection against seven circulating HCV
genotypes (GTs; ≥33% nucleotide variation), comprising over 100 subtypes
(≥20% nucleotide variation). Approximately 30% of people spontaneously
clear their HCV infection, while 70% develop a life-long chronic infection.
In the majority of people who clear their HCV spontaneously, the immune
response generated from a previous infection does not prevent reinfection
with HCV if they are re-exposed to the virus. However, rare HCV sero-positive
individuals appear to be resistant to HCV reinfection, despite repeated
exposure to the virus suggesting that their NAb response is protective. In
this project, you will identify the specificity of protective antibody responses
elicited in humans. You will use a variety of immunological and biochemical
techniques to define the antibody specificity in these rare individuals and
compare them to others who are not protected from HCV infection. The
breadth of their NAb response will be measured in neutralisation assays
employing HCV isolates from all seven genotypes. The project will suit
candidates with a strong interest in biochemistry, immunology and virology
and in vaccine research.

HCV VACCINE DEVELOPMENT
Project available for – Honours/Masters/PhD
Primary Supervisor – Associate Professor Heidi Drummer
Co-Supervisor – Dr Rob Center
HCV chronically infects ~3% of the human population causing recurring,
progressively worsening liver disease, cirrhosis and hepatocellular carcinoma
and a vaccine is not available to prevent infection. Essential to the success
of an HCV vaccine will be an ability to confer broad neutralising antibody
responses (NAb) that provide protection against seven circulating HCV
genotypes (GTs; ≥33% nucleotide variation), comprising over 100 subtypes
(≥20% nucleotide variation). Our laboratory is working on the development
of vaccine candidates for the prevention of HCV that elicit high titre broadly
neutralising antibody. The vaccine candidates are rationally designed based
on the major HCV surface glycoprotein E2. In this project you will generate
structurally homologous forms of the E2 vaccine candidate using sitedirected mutagenesis, biochemical approaches and alternative methods of
protein expression. You will characterise how these new vaccine candidates
are recognised by defined neutralising human monoclonal antibodies and
examine whether they are capable of binding the cellular receptor for HCV,
their ability to competitively inhibit HCV infection, and their ability to deplete
broadly neutralising antibody responses from vaccinal immune serum and
immune serum from humans protected from HCV infection.
Further reading: Alhammad Y, et al & Drummer HE. 2015. J Virol 89:1224512261.
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Associate Professor Anthony Jaworowski group
Centre for Biomedical Research, Burnet Institute

CAN NK CELLS KILL HIV-INFECTED
MACROPHAGES?
Project available for – Honours
Supervisor – Associate Professor Anthony Jaworowski
Co-Supervisor – Dr Anna Hearps
Co-Supervisor – Dr Mkunde Chachage
Current HIV cure strategies focus on reactivating HIV in cellular reservoirs
then eliminating infected cells using immunological approaches. Natural
killer (NK) cells are prime candidates in such strategies, killing by natural
cytotoxicity or antibody-dependent cytotoxicity. Macrophages (mφ) are
long-lived cells that harbour latent HIV, but whether NK cells kill HIV-infected
mφ and, if so, which NK cells are able to do so, is unclear. We have shown
that HIV-infected individuals have expanded populations of “adaptive” FcRγ
NK cells with altered killing properties – they efficiently kill via ADCC but
cannot kill via natural cytotoxicity receptors NKp30 or 46 because they lack
these receptors. This population persists. The aims of this project are to: i)
assess the ability of NK cells to kill HIV-infected mφ; ii) determine the role of
the HIV accessory protein Nef in protecting HIV-infected mφ from NK killing;
and iii) compare killing of HIV-infected mφ by adaptive and conventional NK
cells isolated from virologically-suppressed patients. This project uses a wide
variety of techniques including purification of primary cells from HIV-infected
patients, flow cytometry, HIV-infection of monocyte-derived macrophages
and NK killing assays. The student will be trained in flow cytometry by
the AMREP Flow facility and to perform experiments with HIV under PC3
containment.
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Associate Professor
Anthony Jaworowski
Phone: (03) 9282 2127
Email: anthony.jaworowski@burnet.
edu.au
Dr Anna Hearps
Email: anna.hearps@nburnet.edu.au
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Dr Catherine Satzke group
Department of Microbiology and Immunology and Department
of Paediatrics at the Murdoch Childrens Research Institute

STREPTOCOCCUS PNEUMONIAE GENE
EXPRESSION AND PATHOGENESIS
Project available for – Honours/Masters
Supervisor – Dr Catherine Satzke
Co-Supervisor – Dr Eileen Dunne

Dr Catherine Satzke
Phone: (03) 8341 6438
Email: catherine.satzke@mcri.edu.au
Dr Eileen Dunne
Email: eileen.dunne@mcri.edu.au
Dr Paul Licciardi
Email: paul.licciardi@mcri.edu.au
Dr Sam Manna
Email: sam.manna@mcri.edu.au
Professor Kim Mulholland
Email: kim.mulholland@lshtm.ac.uk

Streptococcus pneumoniae (the pneumococcus) is a major cause of
pneumonia and other severe infections worldwide. In addition to causing
disease, the pneumococcus can also colonise the nasopharynx (nose and
throat) of healthy individuals. This colonisation is most common in young
children and is considered a precursor to disease. Our laboratory is interested
in investigating pneumococcal pathogenesis and the processes by which
this bacterium transitions from the colonising to the infectious state. Using a
combination of clinical samples and experimental models, gene expression
studies will identify genes of interest. Candidate genes will be examined by
mutagenesis and functional assays conducted to investigate their role in
pathogenesis.

INTERACTIONS BETWEEN STREPTOCOCCUS
PNEUMONIAE AND RESPIRATORY VIRUSES
Project available for – Honours/Masters
Supervisor – Dr Catherine Satzke
Co-Supervisor – Dr Sam Manna
Co-Supervisor – Professor Kim Mulholland
Co-infections with viral and bacterial pathogens can lead to severe respiratory
infections. These interactions have been well-documented between the
bacterium Streptococcus pneumoniae (the pneumococcus) and influenza
virus. Clinical evidence suggests that a similar synergy exists between
pneumococcus and respiratory syncytial virus, a major cause of respiratory
infection and hospitalisation of young infants. Using in vivo models, this
project will investigate the interactions between these two pathogens
and generate novel data on the impact of viral infection on pneumococcal
colonisation, transmission and pneumonia.
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INVESTIGATING THE
PNEUMOCOCCAL WHOLE CELL
VACCINE IN AN INFANT MOUSE
MODEL OF PNEUMONIA

STREPTOCOCCUS PNEUMONIAE:
HOST AND PATHOGEN FACTORS
INVOLVED IN PATHOGENESIS
AND RESPONSE TO VACCINATION

Project available for – Honours/Masters
Supervisor – Dr Catherine Satzke
Co-Supervisor – Dr Eileen Dunne
Co-Supervisor – Dr Paul Licciardi

Project available for – MPhil/PhD
Supervisor – Dr Catherine Satzke
Co-Supervisor – Dr Eileen Dunne

Pneumonia is the leading killer of children under five
years of age worldwide, and Streptococcus pneumoniae
(the pneumococcus) is the most common cause.
Pneumococci commonly colonise the nasopharynx
of healthy individuals, and can disseminate from this
site to infect other tissues of the respiratory tract.
The pneumococcal whole cell vaccine (WCV) aims
to induce immunity against non-capsular antigens
and is currently undergoing clinical trials. Previous
studies in our laboratory have shown WCV can reduce
pneumococcal density in the nasopharynx and ears of
infant mice co-infected with pneumococci and influenza
A, but its effect on lung disease remains unknown.
There is no experimental model which fully recapitulates
pneumococcal disease pathogenesis, particularly
the transition from colonisation to lung infection, in a
paediatric setting. This project will investigate specific
triggers that disrupt pneumococcal biofilms in the
nasopharynx and lead to aspiration of the bacterium into
the lungs, in order to establish an infant mouse model of
pneumococcal pneumonia. Disease pathology and other
clinical signs will be assessed, including measuring local
and systemic immune responses by flow cytometry,
ELISA and gene expression. The model will then be
used to assess the impact of WCV on pneumococcal
lung disease in the context of pre-existing carriage,
important because children in high disease-burden
settings commonly carry pneumococci at the time of
vaccination.

Streptococcus pneumoniae (the pneumococcus) is a
major cause of pneumonia and other severe infections
worldwide. In addition to causing disease, the
pneumococcus can also colonise the nasopharynx (nose
and throat) of healthy individuals. This colonisation is most
common in young children, is essential for pneumococcal
transmission, and considered a precursor to disease.
Our laboratory is interested in identifying both the host
and bacterial factors involved in pneumococcal carriage
and disease, and investigating the ability of vaccines
to interrupt these processes. Using a combination of
clinical samples and in vitro and in vivo models, we will
investigate pneumococcal pathogenesis and evaluate
known risk factors of pneumococcal disease such as
malnutrition and hypoxia. Gene expression studies
(RNA-seq and RT-PCR) and whole genome sequencing
will identify genes of interest. Candidate genes will
be examined by mutagenesis and functional assays
including in vivo models of pneumococcal disease. We
will use in vivo models to assess strategies including
vaccination to combat pneumococcal infections.
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The Peter Doherty Institute for Infection and Immunity
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