Medicine, Nursing and Health Sciences

2018 Honours Research Projects
Department of Immunology and Pathology

www.med.monash.edu

Department of Immunology and Pathology, Monash University, The Alfred Hospital
Departmental Head: Professor David Tarlinton
The Department of Immunology and Pathology is located at the Alfred
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Research and Educational Precinct (AMREP). Our partner organisations
are the Baker IDI Institute, the Burnet Institute and Alfred Health, which
together form a strong research consortium that links basic and clinical
research with excellence in student mentorship and training. The
precinct is well-supported by state-of-the-art facilities that are critical for
cutting edge research and high quality outcomes. The Department has a
strong national and international profile, an excellent record of success
in obtaining competitive grant funding, and an outstanding reputation for
high quality undergraduate and postgraduate teaching.
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Contact details:
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Description of key research areas
The Department’s research ranges from basic science in immunology,
cell biology and molecular pathology to the study of clinically relevant
disease models and human diseases. The research in the
Department is driven by world leading experts in immunology,
inflammation and immunopathology, and is supported by skilful postdoctoral fellows and talented students. Our main areas of interest are:
●

B cells, immune memory and autoimmunity (Prof David Tarlinton – Head of Department)

●

Signalling in autoimmunity and chronic inflammation (A/Prof Margaret Hibbs)

●

Leukocyte membrane proteins in inflammation and cancer (A/Prof Mark Wright)

●

Cancer and infections: new nanovaccines and therapies (Prof Magda Plebanski)

●

Allergy and asthma (Prof Jenny Rolland / Prof Robyn O’Hehir)

●

Human B lymphocyte differentiation (A/Prof Menno van Zelm)

●

Natural killer cell biology (Dr Dan Andrews)

Department of Immunology and Pathology
Leukocyte Signalling Laboratory
Laboratory Head: Associate Professor Margaret Hibbs
Level 6, 89 Commercial Road, Melbourne,
Alfred Medical Research and Education Precinct
Monash University
Email: Margaret.Hibbs@monash.edu
Tel: 9903-0921
Overview: Chronic inflammatory diseases are becoming increasingly prevalent in Australia’s aging population. They are
debilitating, contribute enormously to our health care costs, and cause immense personal suffering. In the laboratory we
focus on two particularly important chronic inflammatory diseases known as chronic obstructive pulmonary disease
(COPD) and systemic lupus erythematosus (lupus). Despite years of research by many labs, we still lack a good
understanding of how disease pathogenesis is initiated and perpetuated in susceptible individuals, and so far we lack
effective therapeutic avenues to treat these diseases. To aid our studies, we have developed unique research models and
analysis techniques, we have ready access to patient samples and we utilise advanced functional imaging technologies. Our
research is aimed at achieving earlier disease diagnosis, identifying definitive disease biomarkers, and developing novel
therapeutic strategies.
The Leukocyte Signalling Laboratory has the following projects available for Honours and PhD students:
Targeting chronic obstructive pulmonary disease
Using unique animal models as well as samples from respiratory disease patients, we have identified a new therapeutic
target in chronic lung disease. The aim of this project is to generate a gene delivery vector expressing an antagonist of our
target, and to deliver this directly into the chronically inflamed mouse lung for lung-specific expression or into the tibialis
anterior muscle for systemic expression. Effects on lung disease and the efficacy of the two different delivery routes will
assessed by flow cytometry procedures, gene profiling approaches, as well as histopathology and disease quantitation
techniques.
Immune mechanisms underlying lung and eye disorders of the neonate (in collaboration with the Retinopathy Lab)
Premature infants of low gestational age risk developing bronchopulmonary dysplasia (BPD) that progresses to COPD in later
life, and retinopathy of prematurity (ROP). Using a model of coincident ROP and BDP that we have recently established, we
aim to: (1) understand the immune mechanisms underlying both disorders; (2) develop therapies that can be used to treat
both simultaneously; and, (3) examine genetic predisposition on disease progression. To achieve this we will use gene
manipulation techniques, advanced flow cytometry, gene profiling and innovative imaging methods.
The use of diet as a mechanism to subvert the progression of chronic disease
Dampening the inflammatory response may subvert or halt the progression of chronic inflammatory diseases. The aim of
this project is to explore the influence of diet on inflammation and the development of chronic diseases such as lupus or
COPD using genetically susceptible animal models. Mice will be fed different types of diet from either weaning or from time
of disease diagnosis and we will use flow cytometry procedures, histopathological techniques, gene profiling approaches,
and microbiome analyses to assess the efficacy of diet therapy.
Identifying pathogenic macrophages in chronic obstructive pulmonary disease
Using lung wash samples from hereditary animal models that spontaneously develop COPD-like lung disease and from
patients with chronic lung disease, we have developed novel immunophenotyping methods and have identified pathogenic
signatures in mouse and human lungs. To expand on these new findings, we will perform transcriptome profiling on
subpopulations of macrophages from mice with chronic lung disease and other models of lung inflammation. This project
will utilise advanced flow cytometry and cell sorting procedures, next generation sequencing, and bioinformatics analyses.
Defining mechanisms underlying pathogenic inflammation in lupus
The Lyn tyrosine kinase is a well-established regulator of autoimmunity, and Lyn-deficient mice develop a lupus-like
autoimmune disease with autoantibodies and immune complex-mediated glomerulonephritis. Mice harbouring a kinasedead form of Lyn are autoimmune-prone but are largely protected from developing autoimmune disease due to reduced
inflammation. The aim of this project will be to define the mechanism underlying the important difference between these
two highly related strains, using advanced biochemical approaches, in vivo challenge studies and gene profiling work.

Department of Immunology and Pathology
Leucocyte Membrane Protein Laboratory
Laboratory Head: Associate Professor Mark Wright
Level 6, 89 Commercial Road, Melbourne,
Alfred Medical Research and Education Precinct
Monash University
Email: mark.wright@monash.edu
Tel: 99030703
Overview: Immune cell migration is of pivotal importance in immunity. Adaptive immune responses are initiated by
the migration of dendritic cells from the tissues to the draining lymph nodes. Then, upon activation, both lymphocytes
and innate immune cells exit the bloodstream at sites of infection and inflammation to direct immune responses and
promote pathogen elimination. On the other hand, immune cell recruitment underpins all autoimmune and
inflammatory diseases. Immune cells infiltrate target tissue causing injury and dysfunction in disorders as diverse as
rheumatoid arthritis, systemic lupus erythematosus, diabetic complications and atherosclerosis. The molecules that
regulate immune cell migration are therefore key therapeutic targets in inflammatory disease. The Wright lab has
discovered that tetraspanin molecules (e.g. CD37, CD53 and CD82), are key regulators of immune cell migration. We
are world leaders in the study of tetraspanins in the immune system, and have established unique knockout mouse
strains, a network of national and international collaborators and cutting edge technologies such as intravital and
super-resolution microscopy. Our goal is to validate tetraspanins as targets for new therapies that can treat autoimmunity and inflammation.
Key findings:
•
Tetraspanins CD37 and CD53 are essential for immune cell migration.
•
Tetraspanin CD82 suppresses immune cell migration.
•
Tetraspanins CD37 and CD82 reciprocally regulate antigen presentation.
•
Tetraspanins CD37 and CD82 regulate pattern recognition
Projects
Do tetraspanins regulate immune cell recruitment in inflammatory disease?
In collaboration with Profs. Michael Hickey and Jennifer Wilkinson-Berka we have established models for autoimmune
and inflammatory diseases. Specifically: antibody-mediated arthritis, oxygen-induced retinopathy of prematurity,
diabetes- induced nephropathy, and inflammatory bowel disease. Using our unique tetraspanin knockout mice (CD37-/-,
CD53-/- and CD82-/-), we will determine whether tetraspanin ablation affects leucocyte recruitment, inflammation and
disease progression. The project will validate tetraspanins as targets to treat Inflammatory and autoimmune diseases.
How do tetraspanins regulate immune cell migration?
To use tetraspanins as the targets of anti-inflammatory drugs it will be necessary to understand the molecular pathways
that they control in order to regulate immune cell migration. Our current understanding of the molecular pathways is
incomplete, however we have some evidence that: 1. CD53 controls the expression and Protease (ADAM-17)
dependent shedding of L-selectin. 2. CD37 and CD82 regulate the cytoskeleton via the signaling molecules Rho and Rac1. We will concentrate on CD53 and using microscopy and biochemical techniques, determine whether CD53, ADAM-17
and L-selectin interact. Additionally we will measure L-selectin and ADAM-17 interaction in the presence or absence of
CD53 using immune cells purified from the CD53-/- mice. In all these analyses we will compare many types of immune
cells (T cells, B cells, neutrophils) in resting and activated states.
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Department of Immunology and Pathology
Vaccines and Infectious Diseases Unit
Laboratory Head: Professor Magdalena Plebanski
Level 6, 89 Commercial Road, Melbourne,
Alfred Medical Research and Education Precinct
Monash University
Email: Magdalena.plebanski@monash.edu
Tel: 99030667
Overview: Eliminating infectious diseases needs effective vaccination. New vaccines
based on nanotechnology are being developed to protect against cancer. The Vaccines
and Infectious Diseases Unit has exciting projects available for Honours students
commencing in 2017. These projects uniquely involve collaborations with world leading
chemical engineers in nanotechnology, cancer biologists, as well as cancer and infectious
diseases clinicians across Australia, offering unique opportunities to learn crossdisciplinary skills. Students will analyze samples from human clinical trials in ovarian
cancer (Project 1) or elderly volunteers (Project 2). In nanovaccine projects they will use
pre-clinical animal models of ovarian cancer (Project 3), brain cancer (Project 4) or
malaria (Project 5). As well as a range of advanced project-specific specialized skills, all
students will learn both classical, and new leading-edge cellular immunology techniques.
Projects
Project 1. Defining how new and existing therapies alter the protective capacity of T cells in
ovarian cancer patients (collaborations with Dr. Stephens, Prof. MacNally, A/Prof. Scott) This
project involves human clinical trials of new therapies in ovarian cancer, to help further optimize
new treatments. Current treatments have a 5 year survival <40%, it is vital to understand the
immune effects of therapy to improve survival.
Project 2. Study of the sex-differential and age-differential effects of vaccines to improve current
vaccination outcomes in the elderly (collaboration with A/Prof. Flanagan). The elderly and
particularly women respond poorly to some vaccines. The Clifford Craig Clinical Trials Unit in
Tasmania is conducting a major trial of Influenza and Diptheria-Tetanus-Pertussis (DTP) vaccine in
the elderly. This project will uncover the immunological molecular basis to improve vaccine efficacy
in the vulnerable elderly.
Projects 3, 4 and 5 Designing and testing nanovaccines against ovarian cancer, glioblastoma or
malaria (collaborations with Prof. Selomulya, Prof. Hunn, Prof. Coppel). There are no vaccines
currently to prevent or treat ovarian cancer or brain tumors like glioblastoma. Malaria also needs
an effective blood stage vaccine. Our new findings in nanotechnology, coupled with the
identification of useful antigen targets, offer the opportunity to develop such vaccines and impact
major diseases.

Department of Immunology and Pathology
Allergy Research Laboratory
Laboratory Heads: Professors Robyn O’Hehir and Jennifer Rolland
Laboratory: Level 6, 89 Commercial Road, Melbourne,
Alfred Medical Research and Education Precinct
Monash University
Email: robyn.ohehir@monash.edu; jennifer.rolland@monash.edu
Tel: 9076 2251; 9903 0480
Overview: Allergic diseases, including asthma, rhinitis and eczema, represent a major
health burden worldwide. Mainstay treatments are allergen avoidance where feasible
and pharmacotherapy for symptom relief. For selected patients, allergen-specific
immunotherapy offers the prospect of long lasting clinical efficacy. However, application
of this potentially curative treatment is restricted, largely due to the risk of serious
adverse events, especially in asthmatics and for potent allergens such as peanut and
seafood.
Major research areas of the Allergy Research Laboratory include characterising the
nature, immunoreactivity and cross-reactivity of clinically important allergens, elucidating
underlying immune mechanisms and developing novel therapeutics for allergic diseases.
The research scientists and students in the Allergy Laboratory are well supported by
strong clinical links ensuring clinically relevant and targeted research.
Shellfish allergy. Shellfish, comprising crustacean (prawns, lobsters, crabs) and mollusc
(oysters,
mussels, abalone) species, are a major cause of IgE-mediated adverse food reactions.
Unlike many other food allergies, shellfish allergy predominantly affects adults and is
usually lifelong.
There is currently no specific therapy for shellfish allergy, with patients relying on
complete food avoidance to prevent reactions and adrenaline for emergency
treatment of anaphylaxis. Rational design of a specific treatment requires
elucidation of factors that influence development of the Th2-polarised response
to shellfish allergens.
Project:
Characterisation of shellfish allergen immunoreactivity
In this project, the cellular immune response to shellfish allergen extracts will be
investigated, assessing the contribution of different lymphocyte subsets and their
secreted cytokines. The effects of food processing (eg heating and digestion) on
immunoreactivity of shellfish proteins will also be determined. Advanced flow
cytometry and immunoassays will be utilised.

Department of Immunology and Pathology
B-cell differentiation Laboratory
Laboratory Head: Associate Professor Menno van Zelm
Level 6, 89 Commercial Road, Melbourne,
Alfred Medical Research and Education Precinct
Monash University
Email: menno.vanzelm@monash.edu
Tel: 99030834
Overview:

Following an immune response, vertebrates develop immunological memory in the form of memory B- and T-cells and
antibody-producing plasma cells. These cells and molecules form the basis for adaptive immunity and prevent disease
following re-infection with the same microorganisms.
Despite the importance to fight infections, the prevalence of diseases caused by dysregulation of immune responses is
increasing. These include immunodeficiencies, auto-immune diseases and allergies, which can be difficult to treat and
become very costly.
In the B-cell differentiation Laboratory, we study which molecular processes regulate adaptive immune responses and
how these are impaired in immune-mediated disease. As model system we study patients with primary immunodeficiency due to specified genetic defects. Insights from these studies are applied to dissect immune defects in patients
with immunodeficiency of unknown cause, patients with inflammatory bowel disease and patients with allergies. Our
ultimate aim is to find better targets for treatment and early markers for evaluation of therapy success.
Depending on the exact research project, applied techniques include several of the following techniques: conventional
and imaging flow cytometry, CRISPR-Cas9 mediated mutagenesis, (RT-)PCR amplification, DNA sequencing, recombinant
DNA technology, cell culture and in vitro stimulation assays.
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Identification of immunological and genetic defects in patients with a primary antibody deficiency
In collaboration with Prof Robyn O’Hehir (Allergy, Immunology and Respiratory Medicine; AIRMed)

PCA2

Projects

PCA1

Modulation of chronic B-cell activation in Crohn’s disease by TNFα blockers
In collaboration with Prof Peter Gibson (Dept. Gastroenterology)
Detection and functional characterization of allergen-specific B-cell and T-cells
In collaboration with Prof Mark Hogarth (Burnet Institute) and Dr Celia Zubrinich (AIRMed)
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Department of Immunology and Pathology
Natural Killer Cell Biology Laboratory

Laboratory Head: Dr Dan Andrews
Senior Post Doc: Dr Katharine Goodall
PhD Candidates: Angela Nguyen and Mahtab Parvaresh
Honours Students: Aleksandar Karovich-Wynne and Anisha Ansari
Level 6, 89 Commercial Road, Melbourne,
Alfred Medical Research and Education Precinct
Monash University
Email: dan.andrews@monash.edu or katharine.goodall@monash.edu
Tel: 99030642 or 99030128

Overview: The NK cell biology laboratory is interested in answering
fundamental questions regarding the life-cycle of innate lymphocytes
including NK and gamma delta T cells. Much of our work focuses on a
family of molecules called class Ib MHC. The function of this expansive
group of proteins is poorly understood yet they have the potential to shape
the development of the immune system. Our laboratory takes a holistic
approach to this study, mapping the interactions from the molecular,
biochemical and cellular level before applying this knowledge to immune
development and responses. The outcomes of these studies have
identified new pathways of immune development and control and have
the potential to shape therapeutic approaches to disease.
Projects
1. Exploration of the class Ib-MHC as regulators of NK and gamma delta
T cell development
2. Developmental biology and evolutionary regulation of NK cells across
animal species
3. Transcriptional control of NK cell development and its effect on viral
infection and cancer control
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