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Undertaking the Honours course in the Department of Pathology represents an exciting and
challenging opportunity for students to investigate their potential for a future career in
biomedical research and/or beyond. The objectives of the course include the development of
individual student skills in planning and design of experiments, acquisition, interpretation and
critical analysis of data, reporting of scientific data consistent with that published in scientific
journals and oral communication of research projects.

The coursework is composed of 3 subjects, Critical Analysis of Pathology Research (semester
1 only), Introduction to Biomedical Research (semester 1 only) and the Research Project
(semester 1 & 2):

PATH40001 - 40005 Research Project (75 credit points)

15% Literature Review*

65% Research Thesis

5% Introductory Seminar#

15% Defense of Thesis Seminar#

PATH40002 Critical Analysis of Pathology Research (12.5 credit points)

20% Data Assessment Exercise (Oral)
80% Data Assessment Exercise (Written)

BIOMA40001 Introduction to Biomedical Research (12.5 credit points)

See University Handbook
The Honours year starts in mid-February (Semester 1) and ends in November.

Entry requirements

To undertake B.Sc. and B.Biomed (Hons) in the Department of Pathology, you must fulfil the
requirements of the department and Faculty of MDHS and have the agreement of a supervisor
in the Department of Pathology or associated institutes and the approval of the Head of
Pathology. Students must have completed a suitable degree (B.Sc. B.Biomed.Sci. or
equivalent) and achieved a Faculty Honours Score of 65 or above (or external university
equivalent). Many supervisors specify a minimum Faculty Score of 70, so students must
discuss this with potential supervisors to clarify this.



Cappai Laboratory

Project Title The role of the Amyloid Precursor Protein
family in cancer.

Supervisor: Prof. Roberto Cappai

Email: r.cappai@unimelb.edu.au

Telephone: 8344 2556

Facsimile: -

Location: Department of Pathology, Medical Building (no. 181)

Level 6 west (office: W607)
Co-Supervisor(s): Dr. Joe Ciccotosto, A.Prof Fred Hollande,
Dr. Theo Mantamadiotis

Project Description:

The amyloid precursor protein family is composed of single transmembrane
glycoproteins encoding for APP (amyloid precursor protein), APLP1 (amyloid
precursor-like protein 2) and APLP2 (amyloid precursor-like protein 2). They
have been most intensely studied in the nervous system due to the central
role of APP in the pathology of Alzheimer’s disease. However, these proteins
are widely expressed in a range of cell types, including non-neuronal tissues
and have a range of biological actions including regulation of cell growth and
cell adhesion. There is a growing association between cancer and changes in
APP expression. This would be consistent with the diverse activities and
receptor like structure and actions of APP and its metabolic fragments.

This group is interested in understanding what the APP-family does in health
and in disease. To address the latter point we want to characterise the role of
the APP-family in cancer. This project will study APP-family expression
(protein and RNA) in a range of cancer types. It will study if APP-family
expression is altered in cancer cells and determine if the APP-family affects
the properties of cancer cells using cell culture. This project could involve
applying the following techniques: immunohistochemistry, western blotting,
Quantitative Real Time PCR, cell culture, microscopy and FACS analysis.
This project will liaise closely with the cancer research groups of A.Prof Fred
Hollande, Dr. Theo Mantamadiotis in the Department of Pathology.

NB: Please clearly indicate whether the project will be offered as Honours or
Master of Biomedical Science:

Honours: YES Masterof BiomedSciNO



Project Title Proliferative Arteriomyopathy in Mycobacterium
ulcerans Infection

Supervisor: John Hayman

Email: hayman@johnhayman.net

Telephone: 0400173408

MRI & Location: Pathology Dept

Co-Supervisor(s): Prof Tim Stinear, Dept of Microbiology

Project Description:
Aims
I To determine the incidence, distribution and histological characteristics of proliferative

arteriomyopathy (PAMOP) in tissue sections of biopsy material from patients with Mycobacterium
ulcerans (Buruli Ulcer- BU) infection.

Z#% Medium sized artery, BU Placental Arterys

ii To determine the associations, if any, of PAMOP with any of the other features of MU
infection (presence of AFB’s, tissue necrosis, skin ulceration, pseudoepitheliomatous epidermal
hyperplasia.

iii To determine the occurrence of PAMOP in other ulcerative skin lesions, including other
mycobacterial infections, ulcerated basal cell carcinomas and ischaemic ulcers.

To compare the histological appearances of PAMOP with those seen in umbilical arteries post
delivery.

Literature Review

I Review the clinical characteristics, epidemiology and histology features Mycobacterium
ulcerans infection.

i Determine if any descriptions exist of this entity, ‘proliferative arteriomyopathy’.

Materials and Methods

I Microscopic review of 400 stained sections from 95 patients diagnosed as having MU
infection.

i Recording all features of MU to determine distribution and association of known features,
including the photomicrography of lesions.

iii Examination of other ulcerative skin lesions to determine the presence of PAMOP

iv Examination of sections of post delivery umbilical arteries (Box Hill Hospital)

Concluding Aim

To document and record the incidence of what is believed to be a previously undescribed entity,
proliferative arteriomyopathy, and to test the hypothesis that this change represents a
pathophysiological response to prolonged arterial spasm.



Molecular mechanisms of tumour progression

Project Title: Characterizing heterogeneous responses to anti-cancer
treatment using fluorescent barcoding

Supervisor: Frederic Hollande

Email: frederic.hollande@unimelb.edu.au
Telephone: 85597023

Facsimile:

Location: Department of Pathology, VCCC Level 10
Co-Supervisor(s): Sophie Paquet-Fifield

Project Description:

A large number of cancer patients develop metastases and their survival rates are
unfortunately very poor, because metastatic tumours respond poorly or start growing back
after treatment has stopped. Establishment of resistance and recurrence of initially
treatment-responsive tumours are likely to involve the resistance of genetically unique
clones, plasticity of tumour cells and self-renewal mechanisms driven by cancer stem cell
populations. Our current knowledge is insufficient to understand whether these
mechanisms co-exist or whether individual tumours preferentially use one of these
pathways to survive and evade treatment.

We recently developed an innovative fluorescent barcoding approach to isolate and grow
cells from primary, metastatic and circulating tumour cells of patients with metastatic
cancer. We transduce these heterogeneous cell populations with lentiviral vectors to
generate a unique fluorescent signature in individual cells and their descendants. Using
live and static imaging of these cells, this project aims to monitor over time the behaviour
of multiple individual fluorescent clones and of self-renewing cancer stem cells during
treatment with compounds currently under preclinical or clinical development, in
comparison with standard-of-care chemotherapy.

This approach will allow for the first time to directly monitor the response of individual
clones and cancer stem cells to targeted therapies, and to identify and understand the
cellular and molecular characteristics of drug-resistant cells.

This project will have short and long-term impacts on clinical practice by improving the way
standard-of-care therapy is used, and by facilitating the development of novel personalized
treatments aiming to reduce resistance and post-treatment cancer recurrence.

NB: Please clearly indicate whether the project will be offered as Honours or Master of
Biomedical Science:

Honours: YES/NO Master of BiomedSci: YES/NO



Crouch laboratory

Project Title
Motor neuron disease: Causes, biomarkers, and therapeutic
targets.

Supervisor: Dr Peter Crouch

Email: pjcrouch@unimelb.edu.au
Telephone: 8344 4292

Facsimile: 8344 4004

Location: Medical Building, Level 6 West
Co-Supervisor(s):  Dr Kai Kysenius

Project Description:

Motor neurons are specialised cells in the central nervous system that relay
signals between your brain and your muscles and they are essential for
movement, speech, swallowing and breathing. Approximately 2000
Australians are diagnosed with motor neuron disease (MND) each year, and
for these people functionality of their motor neurons progressively
deteriorates. Initial symptoms are relatively mild (e.g. weakness in one hand)
but they rapidly escalate in severity to complete paralysis and the inability to
breathe. Most people with MND are diagnosed in the mid to late stages of life
and do not survive more than 5 years after diagnosis. There are no effective
therapeutic options. Our research team aims to remedy this situation via
studies designed to elucidate the fundamental causes of MND. To achieve
this we primarily use animal models of the disease and analyse central
nervous system tissue collected from people who died of MND. Outcomes
from these studies are used to guide our therapeutic drug development and
biomarker discovery programs.

Honours: YES Master of BiomedSci: NO

Students interested in PhD studies in 2017 are also encouraged to enquire.



Project Title: Therapeutic action of compounds for the
treatment of neurodegeneration

Supervisor: Jeffrey Liddell

Email: jliddell@unimelb.edu.au

Telephone: 90356041

Facsimile:

Location: Level 6 West, Medical building, Parkville.

Co-Supervisor(s):

Project Description:

We have identified a class of compounds that induce very strong
neuroprotective effects in mouse models of multiple neurodegenerative
diseases including Alzheimer’s disease, Parkinson’s disease and motor
neuron disease. This work has been so successful that one compound is now
entering clinical trials for the treatment of motor neuron disease. However
we do not know exactly how they induce their potent neuroprotective
effects. This project will contribute to our investigations into the
mechanism of action of these compounds, using a combination of cell
culture, protein analysis, biochemical and biophysical assays.

NB: Please clearly indicate whether the project will be offered as Honours
or Master of Biomedical Science:

Honours: YES Master of BiomedSci: NO



Lawson Research Group

Project Title THE ROLE OF THE PRION PROTEIN IN BRAIN CANCER.
Supervisor:  A/Prof Vicki Lawson

Email: vlawson@unimelb.edu.au

Telephone: 8344 4049

Facsimile: 8344 4004

Location: Level 6, West Wing, Medical Building

Co-Supervisor(s):  Dr Theo Mantamadiotis

Project Description:

Misfolding of the prion protein is associated with the transmission and
pathogenesis of prion diseases. However, recent studies have reported that
the cellular form of the prion protein is upregulated in a several cancer types
including colorectal, gastric and breast carcinoma. The expression of the prion
protein has been associated with disease progression and poor treatment
response. In many cases altered prion protein expression has been linked with
changes in signal transduction pathways, suggesting that aberrant signalling
may underlie the role of the prion protein in these cancers. The prion protein
was recently reported to promote the proliferation and migration of brain cancer
derived cells through cell signalling.

This project will investigate the role of the prion protein in brain cancer. Prion
protein expression will be characterised in tissue derived from patients and
animal models of brain cancer using immunohistochemistry. The expression,
localisation and processing wof the prion protein will be characterised in
established cell based models of brain cancer using Western immunblotting
and immunocyotochemistry techniques. The effects of prion protein expression
on tumour initiation and progression will be investigated in inducible in vivo and
in vitro models of brain cancer in which expression of the prion protein has
been modified.

This project will develop and characterise a novel model of brain cancer and
contribute to the global understanding of prion protein function.

NB: Please clearly indicate whether the project will be offered as Honours or
Master of Biomedical Science:

Honours: YES Master of BiomedSci: NO



Lawson Research Group

Project Title DEVELOPING A CELL BASED MODEL OF SPORADIC PRION
DISEASE.

Supervisor:  A/Prof Vicki Lawson

Email: vlawson@unimelb.edu.au

Telephone: 8344 4049

Facsimile: 8344 4004

Location: Level 6, West Wing, Medical Building

Co-Supervisor(s):

Project Description:

Prion diseases are invariably fatal neurodegenerative disorders caused by the
misfolding of the normal cellular prion protein. Although the prion protein is required for
the development of prion disease, it is thought that additional factors (cofactors) may
contribute to prion protein misfolding and the development of sporadic prion disease.
Several polyanions (macromolecules with negative charges at several sites) have been
implicated as cofactors in prion propagation, including nucleic acids and
glycosaminoglycans. We have shown that nucleic acids and the glycosaminoglycan
heparan sulfate are required for prion protein misfolding in cell free assays (Lawson et
al PlosOne 2010). We have further shown that altering the charge on
glycosaminoglycan changes prion protein localization, and susceptibility to misfolding.

Heparan sulfate (HS) is a ubiquitously expressed glycosaminoglycan (GAG), which is
found on the surface of most mammalian cells. HS is associated with a range of
biological activities and in the central nervous system influences neurogenesis and
differentiation, axon branching and synaptogenesis. The diversity of HS mediated
activities is determined by the negative charge it carries which is determined by its
degree of sulfation, which is regulated by the activity of sulfotransferase enzymes.

We hypothesise that changes in the expression of the sulfotransferase enzymes that
add negatively charged sulfates to glycosaminoglycans contribute to the development
of sporadic prion disease.

In this project exogenous protein expression, RNA silencing and gene editing
(CRISPR) paradigms will be used to alter the expression of various sulfotransferease
enzymes in an established cell culture system. The properties of PrP expressed in this
system will be evaluated using immunofluorescence and biochemical analysis.
Enzymes that affect the properties of the prion protein will then be evaluated in a prion
infected cell culture model.

NB: Please clearly indicate whether the project will be offered as Honours or Master of
Biomedical Science:

Honours: YES Master of BiomedSci: NO



Applied Genomics

Is somatic mutation in the brain involved the development
and progression of MS?

Supervisor: A/Prof Justin Rubio
Email: jrubio@unimelb.edu.au
Telephone: 9035 6587

Facsimile:

Location: Melbourne Brain Centre
Co-Supervisor(s):

Project Description:

Multiple sclerosis (MS) is one of the most common young adult-onset brain
disorders, affecting over 20,000 people in Australia. An area of significant
medical need is the progressive form of MS as it causes significant disability
and is untreatable. Knowing what genes are involved in progressive MS would
increase understanding of the underlying biological processes leading to the
development of new treatments.

We propose a novel hypothesis for the genetic basis of progressive MS,
which if proven, has the potential to explain why some people with MS
experience a very fast decline towards severe disability and why others are
spared. Our hypothesis is that inflammation in the brains of people with MS
drives the accumulation of damaging genetic mutations in cells called
oligodendrocytes (OL) and also nerve cells. These damaging “somatic”
genetic mutations cause OLs and nerve cells to not function as well and/or
die, leading to the symptoms of progressive MS.

This project will use techniques developed in our laboratory to study somatic
genetic variation in the genomes of OLs and neurons in post-mortem human
brain tissue using next generation DNA sequencing.

Honours: YES or Master of BiomedSci: YES



Cancer Signaling Lab - MANTAMADIOTIS

Investigating the clinical significance of signalling and transcriptional
pathways in malignant brain cancer

Supervisors: Dr. Theo Mantamadiotis

Project Site: DEPT PATHOLOGY, University of Melbourne.

Contact: Dr. Theo Mantamadiotis: theom@unimelb.edu.au

Project description: This project will contribute toward the understanding of biological
mechanisms operating in brain tumour cells by interrogating gene/protein expression
databases to discover novel factors which may have an important role in brain cancer. Much
of the project will involve the use of the Human Protein Atlas (www.proteinatlas.org) and The
Cancer Genome Atlas (TCGA) (http://cancergenome.nih.gov/). Correlation to brain cancer
patient survival will be investigated for selected proteins found to be highly expressed in
brain tumours. The putative function of selected factors discovered (e.g. expression in
development; stem cells; cancer pathways) will be investigating using existing databases
(PuMed; GeneCards). Students will also have the chance to examine the role of selected
factors more directly by using human brain tumour cell lines and neural stem cells in our
laboratory to measure the expression of these factors by RT-PCR, western blotting and
immunohistochemistry.

Honours: YES Master of BiomedSci: YES


mailto:theom@unimelb.edu.au
http://www.proteinatlas.org/
http://cancergenome.nih.gov/
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Cancer Signaling Lab - MANTAMADIOTIS

Decoding the epidermal growth factor receptor signaling network in brain
tumour stem cells

Supervisors: Dr. Theo Mantamadiotis and Dr Rodney Luwor

Project Site: DEPT PATHOLOGY and Dept of Surgery (RMH), University of
Melbourne.

Contact: Dr. Theo Mantamadiotis: theom@unimelb.edu.au

Project description: Aberrant cell signalling underlies the loss of growth control,
enhanced survival, inappropriate migration and drug resistance in tumour cells. In
malignant brain tumours such as Glioblastoma Multiforme (GBM), a number of key
components of signaling pathways are known to be inappropriately activated due to
mutations. The epidermal growth factor receptor (EGFR) is mutated in about 30% of
GBM patients. The downstream effects of the EGFRvIII mutation in brain tumour
cells leads to a spectrum of cell signaling events which promote the transcription of
many genes which orchestrate pro-tumorigenic cell characteristics. A key
transcription factor which lies downstream of the EGFR pathway is CREB, which
has recently been shown to have a role in regulating cell human brain tumour cell
growth. In this project, the activation of CREB, in a variety of human tumour cell
lines, including cancer stem cells which express wild-type EGFR and EGFRuvIII, will
be examined using cell and molecular techniques. The CREB-dependent
transcriptome will also be investigated to understand whether there is a distinct set
of EGFRvIII CREB-dependent target genes compared to wild-type EGFR.

Honours: YES Master of BiomedSci: YES


mailto:theom@unimelb.edu.au
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Developing strategies to combat chemoresistance in
oesophageal cancer

Supervisor: Dr. Nicholas Clemons

Email: nicholas.clemons@petermac.org

Telephone: 85595273

MRI & Location: Peter MacCallum Cancer Centre, VCCC
Co-Supervisor(s): Prof. Wayne Phillips

Project Description:

Oesophageal cancer has a poor prognosis with many patients succumbing
to their disease within a year of diagnosis and fewer than 20% surviving
beyond 5 years. This dismal outcome is largely due to intrinsic or acquired
chemoresistance that almost invariably occurs and remains a major
challenge. This project will explore the mechanisms leading to
chemoresistance in cell line models of innate and acquired resistance we
have established, and develop strategies to combat chemoresistance,
including a novel strategy targeting ALK4/5 to restore sensitivity to platinum
based therapies.
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Targeting redox balance in mutant p53 cancers

Supervisor: Dr. Nicholas Clemons

Email: nicholas.clemons@petermac.org

Telephone: 85595273

MRI & Location: Peter MacCallum Cancer Centre, VCCC
Co-Supervisor(s): Prof. Wayne Phillips

Project Description:

The tumour suppressor p53 is mutated in over half of all cancers and is
associated with tumourigenesis, resistance to chemotherapy and poor
prognosis. We have recently shown that mutant p53 suppresses
glutathione synthesis, disrupting redox balance and providing a weakness
that we can exploit using therapies that target anti-oxidant synthesis. This
project will determine the mechanism by which mutant p53 suppresses this
pathway and develop novel therapeutic strategies in in vitro and in vivo
models to target this Achilles heel.
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Project Title

Circulating tumour DNA to monitor treatment response and resistance in
Hepatocellular Carcinoma

Supervisor: Associate Professor Sarah-Jane Dawson
Email: Sarah-Jane.Dawson@petermac.org
Telephone: +61 3 8559 7132

MRI & Location: Peter MacCallum Cancer Centre
Co-Supervisor(s):

Project Description:

Hepatocellular carcinoma (HCC) is the sixth most common cancer and is associated with
survival rates of only 3-5% despite treatment. Transarterial chemotherapy (TACE) is one of
the most commonly used treatments for HCC, but outcomes after treatment remain poor.
There is an unmet need for biomarkers to predict outcomes and optimise treatment
decisions in patients with HCC. Novel biomarkers that help assess treatment response
following TACE have the potential to assist in the early identification of treatment failure and
prioritise the need for alternative therapy. This research project will utilize cell free
circulating tumour DNA (ctDNA) analysis as a “liquid biopsy” alternative to tissue biopsies,
to allow the noninvasive molecular monitoring of tumour dynamics, treatment responses
and therapeutic resistance in patients receiving TACE treatment for HCC. The study will be
conducted through a collaboration within the Victorian Comprehensive Cancer Centre,
between Peter Mac (S. Dawson laboratory) and the Department of Gastroenterology at St
Vincent's Hospital (Dr Jessica Howell).
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Project Title

Supervisor: Professor Grant McArthur

Email: lorey.smith@petermac.org

Telephone: (03) 8559 5297

MRI & Location: Molecular Oncology Laboratory, Peter MacCallum Cancer
Centre, Victorian Comprehensive Cancer Centre, Parkville, Victoria, Australia
Co-Supervisor(s): Dr Lorey Smith

Project Description:

BRAF is the most commonly mutated oncogene in melanoma, and the development of therapies,
such as Vemurafenib, targeting BRAF'®® represents a clear example of successful targeting of an
oncogene for the treatment of cancer. However, despite initial profound responses, acquisition of
BRAF inhibitor resistance represents a major challenge in the clinical management of BRAF"®®
melanoma. Importantly, work from our laboratory revealed that BRAF'®® regulates aerobic
glycolysis in melanoma, and treatment with Vemurafenib suppresses this glycolytic response
(Parmenter et al, Cancer Discovery, 2014). Aerobic glycolysis represents a key metabolic adaptation
observed in many cancers and accommodates elevated energetic and biomass demands. Because
glycolysis is often restored upon development of BRAF inhibitor resistance, these observations
suggest glycolysis is important for patient responses to BRAF inhibition and highlight the need for
further investigation of glycolysis as a potential therapeutic target in BRAF°® melanoma patients.

In order to further explore BRAF-mediated glycolysis we have now performed a whole genome
SiRNA screen to identify enhancers of BRAF inhibition within the context of viability and glycolysis in
BRAF® melanoma cells. This approach uncovered novel complexes and pathways that may
couple glycolysis to survival pathways in BRAF'®® melanoma. This honours project will involve
functional characterization of novel regulators of BRAF"®*®-driven glycolysis using both experimental
and bioinformatics techniques to assess their potential as novel therapeutic targets.
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CONTROL OF TISSUE GROWTH AND CANCER BY THE HIPPO
PATHWAY

Supervisor: A/Prof. Kieran Harvey

Email: Kieran.harvey@petermac.org
Telephone: 03 8559 7104

Facsimile:

Location: Peter MacCallum Cancer Center
Co-Supervisor(s): Dr Joep Vissers

Project Description:

Our laboratory is focused on determining how the Hippo signalling pathway
controls tissue growth during development and in cancer. The Hippo pathway is
the most recently identified major signalling pathway and is a key regulator of
organ size. We and others also discovered that the Hippo pathway is deregulated
in many human cancers.

We currently have several different projects available aimed at studying the
mechanism by which the Hippo pathway controls organ size and cancer, using an
array of genetic, cell biological and biochemical techniques. The aims of our
laboratory are to:

1. Understand how the Hippo pathway controls organ size during development.

2. Determine the role of Hippo pathway in melanoma.
3. Develop drugs to target the Hippo pathway for therapeutic benefit.

A broad range of cutting-edge techniques will be employed, including confocal
microscopy, immunohistochemistry, Drosophila genetics, molecular biology, cell
biology. All techniques are routinely used by current laboratory members and
training will be provided to enable you to master all techniques. Our laboratory is
looking for intelligent, motivated Honours students to join our team. You should
have a willingness to learn a number of different biological techniques, and be
able to integrate into a close team environment.

Selected publications from our laboratory:

1. Poon et al., (2016) Current Biology. 26, 1034-1042.

2. Dent et al., (2015) Current Biology. 25, 124-130.

3. Harvey et al., (2013) Nature Reviews Cancer. 13, 246-7.

4. Poon et al., (2011) Developmental Cell. 5, 896-906.

5. Harvey et al., (2003). Cell. 114, 457-67.
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Project Title: A novel personalised medicine approach for the treatment of the asbestos-
related cancer, malignant mesothelioma

Supervisor: A/Prof. Kieran Harvey

Email: Kieran.harvey@petermac.org
Telephone: 03 9656 1291

Facsimile:

Location: Peter MacCallum Cancer Center
Co-Supervisor(s): Dr Joep Vissers

Project Description:
Malignant mesothelioma is a cancer of the lining of internal organs, which can be caused by
asbestos. Mesothelioma is currently treated with conventional chemotherapeutics, which are largely
ineffective and lead to severe side-effects. Therefore, new treatment modalities that exploit
knowledge of the precise genetic deficiencies in malignant mesothelioma (“personalised medicine”)
are urgently needed.

The genetic mutations that are associated with mesothelioma have been characterized. Of
importance for this project, about half of all mesothelioma cases are caused by mutations in the NF2
gene. NF2 encodes a protein that regulates the Hippo pathway, a conserved organ size control
pathway. The Hippo pathway regulates growth via a transcriptional coactivator, YAP. We
hypothesize that loss of NF2 in mesothelioma leads to constitutive YAP activation and,
consequently, excessive cellular proliferation.

In this project, the student will test the YAP dependency of mesothelioma cell lines. To this end, the
student will:

1. Carry out genetic characterization of mesothelioma cell lines
2. Apply both genetic and pharmacological (small molecule) approaches to block YAP activity.
3. Carry out cellular toxicity assays.

For this project, we are looking for a student with a keen interest in translational cancer research.
The student will gain experience in a range of biochemical, genomic and cell culture techniques.
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Project Title

Supervisor: Karen Sheppard

Email: Karen.sheppard@petermac.org
Telephone: 85596681

MRI & Location: 305 Grattan Street, Melbourne
Co-Supervisor(s): Prof. Grant McArthur

Project Description:
Melanoma treatment is undergoing a fundamental change due to the success of both BRAF targeted
and immune therapies; however, both have their limitations. Typically, targeted therapies are
associated with short-term responses due to acquisition of therapy resistance in patients, while in
contrast immunotherapies have a lower patient response rate but long-term responses. In preclinical
studies using melanoma cell lines and mouse models we have demonstrated remarkably prolonged
responses to a combination of targeted inhibitors to mutant BRAF and CDK4. This Honours project
will investigate how the combination of BRAF/MEK/ERK and CDK4 inhibitors induce durable
responses and investigate the potential mechanism behind the development of resistance to each of
these therapies. Understanding mechanisms of resistance is now an essential part of targeted therapy
development as it can provide both a biomarker for early detection of treatment failure and options
for alternative subsequent treatments.
The Honours student will gain experience in many techniques including cell culture, Western blot,
FACS, gRT-PCR, and genetic manipulation via viral transduction.
Relevant review: Karen E. Sheppard and Grant A. McArthur The Cell-Cycle Regulator CDK4: An
Emerging Therapeutic Target in Melanoma Clin Cancer Res. 2013 Oct 1;19(19):5320-8
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Project Title Analysis of USP9X in low grade ovarian serous carcinoma.

Supervisor: Kylie Gorringe

Email: kylie.gorringe @petermac.org

Telephone: +613 8559 6521

MRI & Location: Peter MacCallum Cancer Centre, 305 Grattan St
Co-Supervisor(s): lan Campbell, Dane Cheasley

Project Description:

The focus in this project is on ovarian cancer patients with low-grade serous carcinoma (LGSC), a subtype that
tends to occur in younger women and does not respond to current standard chemotherapy. Our exome
sequencing identified recurrent mutations in KRAS (18, 30%), BRAF (8, 13%) and NRAS (6, 10%), as
expected. Additionally, 4 tumours (13%) had inactivating alterations in USP9X, a novel candidate tumour
suppressor gene.

We will test the transformation potential of USP9X by gene knockdown in cell lines using lentiviral vectors.
We will assay knock-down efficiency using quantitative RT-PCR and Western blot, and assess
proliferation/apoptosis using methods developed by the Victorian Centre for Functional Genomics including
high-content cellular imaging. We will measure clonogenic survival and anchorage independent growth (soft
agar cloning).
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Project Title personalised risk evaluation in DCIS

Supervisor: Kylie Gorringe

Email: kylie.gorringe @petermac.org

Telephone: +613 8559 6521

MRI & Location: Peter MacCallum Cancer Centre, 305 Grattan St
Co-Supervisor(s): lan Campbell

Project Description:

Breast screening using mammaography has seen an increased detection of not only invasive breast cancer, but
also pre-invasive lesions such as ductal carcinoma in situ (DCIS). The clinical management of DCIS is
problematical due to a lack of accurate prognostic and predictive tests. If recurrence risk could be accurately
estimated, those with low risk disease could be offered surgery only, and those with high risk of recurrence
have excision plus radiotherapy or a full mastectomy, thus optimising patient outcomes while minimising
treatment toxicity. Thus, our principal research question is: are there molecular biomarkers that can predict
which DCIS are at higher risk for recurrence?

The project will involve molecular analysis of DCIS cases both with and without later recurrence to identify
potential biomarkers, which may include DNA mutations, copy number changes, and gene expression.
Techniques will include DNA/RNA extraction from tumour tissue, analysis by next-generation sequencing
and/or a Nanostring expression assay. Analysis using in situ methods such as immunohistochemistry and FISH
may also be undertaken.

The project is particularly suited to someone with a clinical focus or background.
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Immunomodulatory effects of Vitamin D on the host response to respiratory
infection

Supervisor: Paul Licciardi

Email: paul.licciardi@mcri.edu.au

Telephone: 9345-5554

MRI & Location: MCRI, Royal Children’s Hospital
Co-Supervisor(s):

Project Description:

Infections with the bacterium Streptococcus pneumoniae are a major cause of morbidity and
mortality in children less than 5 years of age. Nasopharyngeal colonisation of the respiratory
epithelium by pneumococcal bacteria is a prerequisite for diseases such as pneumonia,
meningitis and sepsis. The host response to infection involves activation of both innate and
adaptive immunity both in the mucosal tissue as well systemically. While the role of neutrophils
in clearance of pneumococcal bacteria is a well-recognised protective mechanism, recent
evidence has emerged for the role of specific immune cell populations such as regulatory T
cells (Treg) and Th17 cells. In countries with a high burden of pneumococcal disease or in
immunocompromised hosts, the ability to mount adequate protective immunity is impaired.
Therefore, strategies that augment or assist the immune system to mediate host protection
against infection is critically important.

Vitamin D has been shown to have a variety of biological effects including beneficial effects on
the immune system. These include modulation of cytokine production, T-lymphocyte function
and inflammatory responses, suggesting that Vitamin D may have an important function in the
control of pneumococcal infection. In addition, Vitamin D may also have effects on the
respiratory epithelium that prevent or minimise pneumococcal colonisation.

In this study, we aim to characterise the effects of Vitamin D on human immune cell
populations. We will measure cytokine production and immune cell function in peripheral
blood mononuclear cells (PBMCs) and isolated subpopulations when stimulated with
pneumococcal ligands in the presence of Vitamin D. We will also examine the effect of
Vitamin D on the killing capacity of human neutrophils when cultured with viable
pneumococcal bacteria. This study has important implications for developing preventative
and/or therapeutic strategies in individuals at high risk of disease.
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Project Title Enhancing the efficacy of Adoptive cellular Immunotherapy for cancer

Supervisor: Assoc. Prof. Darcy & Dr. Paul Beavis

Email: phil.darcy@petermac.org & PaulA.Beavis@petermac.org
Telephone: 0385595051

MRI & Location: VCCC: Peter MacCallum Cancer Centre
Co-Supervisor(s):

Project Description:

It is becoming increasingly apparent that engaging anti-tumour immune responses is
fundamental for effective cancer treatment. However, in many cancer types, the immune system
remains ‘ignorant’” of the cancer leading to the absence of tumour-infiltrating lymphocytes. One
effective therapeutic option is a process called adoptive immunotherapy. This involves
genetically engineering a patient’s peripheral blood lymphocytes with a chimeric antigen
receptor (CAR) enabling recognition of tumour antigen, expanding these cells ex vivo and then
reinfusion back into the patient.

These so called CAR T cells have been shown to be highly effective in haematological
malignanices but have had little impact on other cancer types. Generally speaking these
expanded CAR T cells predominantly consist of conventional CD8+ and CD4+ T cells.
However, the importance and contribution of other cell types within this population such as NK
cells, NKT cells, yo T cells and MAIT cells is not understood.

Using a highly novel transgenic mouse in which all immune cells express the Chimeric Antigen
Receptor, this project would evaluate the potential of these immune subsets to promote an anti-
tumour immune response both in vitro and in vivo. Techniques that will be used include, cell
culture, flow cytometry, chromium release assay, ELISA, cytometric bead array and in vivo
mouse experiments.
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Project Title

Supervisor: Dr Carleen Cullinane

Email: carleen.cullinane@petermac.org

Telephone: 85597120

MRI & Location: Peter MacCallum Cancer Centre, Parkville
Co supervisor(s): Dr Richard Tothill, Prof Rod Hicks

Project Description:
Understanding the mechanisms of targeted radiation on tumours and patients

Peptide receptor radionuclide therapy (PRRT) is an important treatment for a range of neuroendocrine
tumours (NET). PRRT involves the use of radio-labelled somatostatin analogues targeting the somatostatin
receptor that is widely expressed on neuroendocrine cells. Although it is assumed that radiation causes
catastrophic DNA damage and cell death, much is still unknown about the direct mechanism of treatment on
cancer cells and the potential side effect on the immune system. Furthering our understanding of these
mechanisms will allow improvements in treatment including the potential to combine PRRT with new
immunotherapies. Using a neuroendocrine animal model of small cell lung cancer we have the ability to
study the localised and systemic effects of PRRT. Furthermore, as the Peter Mac is state-wide referral service
for the treatment of NET patients we have access to patient samples undergoing PRRT through prospective
biomarker studies. We therefore have an exciting opportunity open for students involving cross-disciplinary
research projects in the cutting edge field of nuclear medicine.
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Project Title
DNA-targeted photoimmunotherapy for cutaneous T-cell lymphoma

Supervisor: Tom Karagiannis

Email: tom.karagiannis@bakeridi.edu.au

Telephone: 0400857906

Facsimile: 8532 1100

Location: Baker IDI Heart and Diabetes Institute, 75 Commercial Road
Co-Supervisor(s):

Project Description:

The overall aim of this research area is to develop a platform technology for
receptor-targeted isotope radiotherapy / diagnostic imaging and for UVA
phototherapy. For the UVA phototherapy component of the project, we
have developed, UVASens, an ultraviolet light (UV) photosensitiser, which
is ~1000 times more potent than compounds used clinically for the
treatment of cutaneous T-cell lymphoma.

Our approach involves the use of a DNA minor groove binding ligand to
target the radioisotope (radiotherapy / imaging) or iodine atom
(phototherapy) to DNA. The DNA binding ligands used for these projects
are based on the structure of Hoechst 33342, a well known DNA stain.

The aim of this project is to develop appropriate vehicles for the delivery of
the DNA ligand to specific target cells. This will be performed by
encapsulation in antibody-coated nanoparticles. Given the safety concerns
with the use of radioisotopes, unlabelled DNA ligands will be used for the
initial proof-of-concept experiments in this project. In this context the fact
that these DNA ligands are intrinsically fluorescent is an advantage. It will
enable the determination of the efficiency of targeting by fluorescence
microscopy / flow cytometry (fluorescence yield of DNA bound ligand
increases by ~30-fold).

The project will involve preparing the antibody-coated nanoparticle-based
formulations and targeting specific receptors on cancer cells. Receptor
systems that will be evaluated will be the IL-2 antigen and malignant MyLa
cells overexpressing the receptor, and epidermal growth factor receptors
and A431 cells. Evaluation of the efficacy of the constructs will involve flow
cytometry (FACS), cell viability and apoptosis assays.
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Project Title
Topical wound healing formulations in the context of diabetic complications

Supervisor: Tom Karagiannis

Email: tom.karagiannis@bakeridi.edu.au

Telephone: 0400857906

Facsimile: 8532 1100

Location: Baker IDI Heart and Diabetes Institute, 75 Commercial Road
Co-Supervisor(s):

Project Description:

Cutaneous wound healing is a physiological response to a stimulus which results in
injury to the skin, such as from cuts, abrasions and burns. It is essential to maintain
skin integrity, as compromised skin leaves the body susceptible to external elements
such as pathogenic microorganisms. This multicellular process of repair involves the
replacement and restoration of lost or damaged tissue with less functional connective
tissue. This results in the formation of a scar which continues to remodel and develop
for various amounts of time, depending on the severity of the initial injury. The
cutaneous wound healing process involves three overlapping phases: acute
inflammation, proliferation and remodelling. The process involves different cell types,
including cells of the immune system, keratinocytes, fibroblasts and endothelial cells,
as well as many different molecular factors and cytokines. Immediately following skin
injury, damage signals, both mechanical and chemicals, are sent out from damaged
cells and blood vessels to other cells in the area. Damaged cells activate stress
pathways, and also leak molecular signals such as damage-associated molecular
patterns which indicate stress to other cells. Chromic ulcers which display delayed
wound healing are a common complication of diabetes.

The aim of this BSc Honours project is investigate the effects of various dietary
antioxidants and chromatin modifying compunds in various cell lines including human
keratinocytes, endothelial cells and fibroblasts in models simulating diabetes. Further,
we will utlize EpiDerm full thickness 3D models of human skin containing ketarinocytes,
fibroblasts and intact basement membrane for ex-vivo evaluations of topical
formulations in response to high glucose induced stress.
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*Project Title: Understanding clinical and biological importance of co-existent mutations in
breast cancer

*Project Description (250 words maximum)

Breast Cancer remains the biggest killer of women in the Western World. The aim of our lab is to
understand response and resistance to breast cancer therapies and to try to develop new drug
targets.

We have characterised the alterations in 286 cancer-related genes in 538 luminal (estrogen receptor
positive) breast cancer tumours from post-menopausal patients.

Overall, 288enes were somatically altered at a frequency of >10%, with the most commonly mutated
being PIK3CA. Interestinglel/, greater than 90% of PIK3CA mutations co-existed with another
alteration. Additionally, we have found that the co-existence of alterations in PIK3CA together with
certain genes significantly affected overall clinical outcome and response to treatment.

The biological interaction of these altered genes and the biological mechanism underlying their effect
on tumour progression, metastasis and response to treatment is unknown. We propose to delineate
these mechanisms/interactions, with use of genetic manipulation, in luminal breast cancer cell lines
and xenografts in vitro and in vivo. Results from this project will guide future clinical trials of targeted-
therapies in luminal breast cancer.

Students will learn about breast cancer biology, cell signaling, immunology, cell culture, mouse
handling, therapeutics, flow cytometry, western botting, RT-PCR and genomic techniques.

*Primary Supervisor Name  A/Prof Sherene Loi

*Department / Institution  Peter MacCallum Cancer Centre

*Phone/Mobile  (BBHBIZBR *Email sherene.loi@petermac.org
Co-Supervisor 1 Wayne Phillips Email wayne.phillips@petermac.org
Co-Supervisor 2 Joyce Teo Email joyce.teo@petermac.org

*Pathological / Disease Research Topics matching the project (select at least 1)

| Personalised Medicine | Cancer Genetics ‘ Cell Biology

*Select Research Technigues matching the project (select at least 1)

\ Bioinformatics |Next Gen Sequencing | Human Samples \ Genomics
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*Project Title: Understanding host anti-tumor immunity in preclinical models of breast cancer

*Project Description (250 words maximum)

Breast Cancer remains the biggest killer of women in the Western World. The aim of our lab is to
understand response and resistance to breast cancer therapies and to try to develop new drug
targets.

Breast cancer has not been traditionally considered an immunogenic cancer type. Data generated
from our lab suggests differently and has moved the role of immunity to the forefront of breast cancer
research and treatment.

This project will try to understand the mechanisms by which breast cancers evade the immune
system and if inmunotherapies harnessed with traditional therapies can improve breast cancer
outcomes. In particular, we will be Iookin? at certain signaling pathways and effects on immune
components of breast cancers. In particular we will focus on triple negative and HER2-positive breast
cancer with the aim of translation to the clinic.

We will be using both in vitro and in vivo models, including patient derived xenografts as well as
evaluing efficacy of immunotherapuetic agents, many currentlly in clincila testing as well as
combinations with traditional cytotoxic therapies. Students will learn about breast cancer biology,
immunology, cell culture, mouse handling, therapeutics, flow cytometry, western botting, RT-PCR and
genomic techniques.

*Primary Supervisor Name  A/Prof Sherene Loi

*Department / Institution  Peter MacCallum Cancer Centre

*Phone/Mobile 535D *Email sherene.loi@petermac.org
Co-Supervisor 1  A/Prof Phil Darcy Email phil.darcy@petermac.org
Co-Supervisor 2 Email

*Pathological / Disease Research Topics matching the project (select at least 1)

| Personalised Medicine | Cancer Genetics ‘ Cell Biology

*Select Research Technigues matching the project (select at least 1)

\ Bioinformatics Next Gen Sequencing |Human Samples \Genomics
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Project Title: Examining the efficacy of targeting ribosome biogenesis as a novel strategy
for ovarian cancer treatment

Supervisor: Dr. Elaine Sanij

Email: elaine.sanij@petermac.org
Telephone: 03 85595279

MRI & Location: Peter Mac, Cluster 7
Co-Supervisor(s): Prof Rick Pearson

Project Description:

Traditionally, ovarian cancer (OVCA) has been treated as a single disease, however it is now
evident that it exists as multiple histological and molecular subtypes that respond differently to
standard first-line therapies. The most common histological subtype, high-grade serous ovarian
cancer (HGSOC) accounts for 70-80% of OVCA deaths and overall survival has not changed for
several decades. The PI3K and RAS growth signaling pathways and MYC transcription network are
frequently deregulated in HGSOC. Further, 50% of HGSOC demonstrate deficiencies in the
homologous recombination (HR) DNA repair pathway. Tumours with HR deficiency (HRD) exhibit
favourable responses to chemotherapy and PARP (Poly ADP-ribose polymerase) inhibitors (PARPI),
which interfere with additional DNA repair pathways.

Targeted therapies in OVCA include preclinical and clinical assessment of small-molecule inhibitors
targeting specific kinases in the PI3K and RAS pathways. Although these strategies have been
successful in laboratory studies, they proved less successful in clinical trials due to compensatory
mechanisms that confer resistance to treatment. Studies from our laboratory and others have
demonstrated that the PI3K and RAS signalling pathways and MYC transcription network converge
to confer coordinated control of ribosome biogenesis and protein translation. The ribosome is a
complex of ribosomal RNAs (rRNA) and ~78 ribosomal proteins. Hyperactivation of ribosome
biogenesis is a consistent feature of cancer cells. We have demonstrated that inhibition of rRNA
synthesis (using the specific RNA polymerase | (Pol 1) inhibitor CX-5461) treats MYC-driven
haematologic cancers leading to a significant increase in survival. CX-5461 has now progressed to a
phase 1 clinical trial in patients with haematological malignancies at Peter Mac. Furthermore, we
have shown that targeting ribosome biogenesis and protein translation by combining CX-5461 with
inhibitors of PIBK/mTORCL1 signalling significantly increases survival of mice bearing MYC-driven
lymphomas compared to either drug alone. Given the high proportion of HGSOC exhibiting
deregulated PI3K and RAS signaling and MYC over-expression/gene amplification, we hypothesize
that targeting ribosome biogenesis with CX-5461 alone or in combination with PI3K pathway
inhibitors will be an effective therapeutic approach for the treatment of this disease.

In previous studies, we demonstrated that the efficacy of CX-5461 in solid tumours is independent of
p53 and is associated with cell cycle arrest, senescence and autophagy, depending on the tumour
type. Recently, we reported that CX-5461 induced p53-independent G2 cell cycle checkpoint
mediated by the Ataxia telangiectasia mutated (ATM) and Ataxia telangiectasia and Rad3 related
(ATR) kinase pathways. The combination of a drug targeting ATM/ATR signaling with CX-5461 led
to enhanced therapeutic benefit in treating p53-null MYC-driven lymphoma in vivo, which are
normally refractory to either drug alone. Furthermore, we demonstrated that CX-5461 sensitises
cells to DNA damaging agents, raising the possibility of enhancing the therapeutic efficacy against
HGSOC by combining CX-5461 with standard chemotherapies (carboplatin) or emerging targeted
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therapies (PARPi and DNA damage response pathway inhibitors). This latter possibility is very
important, given the emerging complexity of mechanisms underlying resistance to the new PARPI
soon to be approved in the clinic.

The central objective of this project is to explore the possibility of Pol | transcription inhibitors as a
novel class of targeted therapy for HGSOC. The specific aims of this project are to:

1) Examine the potential of CX-5461 alone and in combination with emerging targeted therapy in
HGSOC.

2) Develop and validate novel biomarkers that predict response to CX-5461, chemotherapy or
PARPI in HGSOC.
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